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Abstract
The COVID-19 pandemic affected daily life routines and lifestyles of pregnant and postpartum women and increased their 
stress and risk of suffering from mental health problems. The aim of this study was to analyse which sociodemographic 
variables, COVID-19 exposure variables and lifestyles to cope with stress variables predicted anxiety, depression, and PTSD 
symptoms in pregnant and postpartum women during the COVID-19 pandemic. A cross-sectional design was performed 
with a sample of 3356 Spanish women participating in the Riseup-PPD-COVID-19 study. These participants completed an 
online survey composed of measures of anxiety (GAD-7), depression (EPDS), and PTSD related to COVID-19 (Checklist 
DSM-5), as well as demographics, exposure to COVID-19, and lifestyles to cope with stress. Regarding results, 47.2% showed 
depression and a third reported anxiety, whereas moderate scores were observed in PTSD symptoms. The most commonly 
used strategies to cope with stress in the COVID-19 pandemic were talking with friends and family and increasing time 
with social networks. Better results in mental health were associated with coping strategies such as talking with family and 
friends or participating in family activities, physical activity, sleeping well at night, eating healthier, and increasing personal 
care. Furthermore, poor results in mental health were observed in those participants who increased time with screens, ate 
fast food, reported substance use, and talked more frequently with health professionals. More symptoms were also observed 
in younger women, primiparous women, and those who reported more exposure to COVID-19. The results underline the 
need to strengthen the mental health of pregnant and postpartum women. Trial registration: ClinicalTrials.gov Identifier: 
NCT04595123.
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Introduction

According to the World Health Organization (WHO), coro-
navirus disease 19 (COVID-19) is an infectious disease that 
mainly affects the respiratory tract and is caused by a newly 
discovered coronavirus (World Health Organization, 2021). 
Evidence suggests that pregnant women are not more likely 
to be infected with COVID-19 than the general population 

(Prabhu et al., 2020; Smith V. et al., 2020). The most com-
mon physical clinical symptoms of pregnant and postpartum 
women are fever and cough (Allotey et al., 2020). However, 
COVID-19 and lockdowns have a great impact not only on 
the physical health and lifestyles of pregnant and postpartum 
women (Khan et al., 2020; Prabhu et al., 2020; Whitaker 
et al., 2021) but also on their mental health (López-Morales 
et al., 2021; Molgora & Accordini, 2020; Saccone et al., 
2020; Yan et al., 2020).

The pre-pandemic prevalence of depression, anxiety and 
posttraumatic stress disorder (PTSD) during the perinatal 
period was 17% (Shorey et al., 2018), 10–20% (Dennis 
et al., 2017; Fisher et al., 2012) and 3.3%—4.0% (Yildiz 
et al., 2017), respectively. Combined with stress, it has been 
estimated that approximately 21% of women in the prenatal 
period and 27% of women in the postnatal period experience 
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psychological distress (Obrochta et al., 2020). Recent studies 
have highlighted an increase in the prevalence of symptoms 
of stress, depression and anxiety among pregnant or post-
partum women during the COVID-19 pandemic (López-
Morales et al., 2021; Perzow et al., 2021; Saccone et al., 
2020). A systematic review and meta-analysis reported that 
the prevalence of depression, anxiety, psychological distress, 
and insomnia among pregnant women during COVID-19 
was approximately 37% (Yan et al., 2020). Additionally, 
other studies found that 36%—37%, 23%—57% and 10.3% 
of women in the perinatal period reported clinically relevant 
symptoms of depression, anxiety and PTSD, respectively, 
during the COVID-19 pandemic (Liu et al., 2021; Saccone 
et al., 2020).

The COVID-19 pandemic has also had an important 
impact on daily life routines (Lambelet et al., 2021) and 
lifestyles in pregnant and postpartum women (Biviá-Roig 
et al., 2020; Zhang & Ma, 2020). Pregnant and postpartum 
women reported that the COVID-19 pandemic affected 
their personal habits in their work and relations with health 
care services and affected their pregnancy experience or 
breastfeeding experience (Lambelet et al., 2021). Regard-
ing lifestyle, during the COVID-19 pandemic, between 17 
and 28% of pregnant women reported adverse changes in 
physical activity, diet, and sleep duration (Whitaker et al., 
2021). Conversely, other studies found an increase in time 
used to rest or relax during the early stages of the COVID-19 
pandemic (Zhang & Ma, 2020). All these daily life changes 
have been able to contribute to the important impact that the 
COVID-19 pandemic has on stress and other mental health 
problems in women in the perinatal period (Liu et al., 2021; 
Saccone et al., 2020; Suárez-Rico et al., 2021).

Strategies to cope with stress can influence the nature 
and impact of psychological responses in stressful events 
(McPherson, 2003). Adopting healthier lifestyle behaviours, 
such as eating healthier, sleeping well, talking with friends 
or relatives and spending less time in front of screens to 
name few, might be a good strategy to cope with stress and 
to reduce the mental health impact of stressful events such 
as the COVID-19 pandemic. Recent studies have found 
that dysfunctional strategies to cope with stress during the 
COVID-19 pandemic were linked to elevated perinatal 
mental health problems (Khoury et al., 2021). Conversely, 
functional strategies to cope with stress, such as social sup-
port and practicing regular physical activity, appear to be 
protective factors to ameliorate the effects of the COVID-19 
pandemic on maternal mental health (Ahmad & Vismara, 
2021). However, evidence is scarce, and studies exploring 
the effect of coping strategies on mental health have studied 
it in a generic way (Khoury et al., 2021) or as a second-
ary outcome (Ahmad & Vismara, 2021). Therefore, the 
aim of the study is twofold: (1) to examine differences in 
clinical anxiety (referred to in the text as anxiety), clinical 

depression (referred to in the text as depression) and PTSD 
symptoms based on the adoption of different lifestyles to 
cope with stress during the COVID-19 pandemic and (2) 
to explore which sociodemographic variables, COVID-19 
exposure variables and lifestyles to cope with stress vari-
ables predicted anxiety, depression and PTSD symptoms 
in pregnant and postpartum women during the COVID-19 
pandemic.

Methods

Study design

This was a secondary analysis of the Riseup-PPD-
COVID-19 study. The Riseup-PPD-COVID-19 study con-
sists of an international cohort study that has been devel-
oped in 11 European countries (Albania, Bulgaria, Cyprus, 
France, Greece, Israel, Malta, Portugal, Spain, Turkey, and 
the United Kingdom) and in Argentina, Brazil and Chile to 
explore changes in perinatal mental health outcomes during 
the COVID-19 pandemic (Motrico et al., 2021). This sec-
ondary data analysis study used the baseline data from the 
Spanish subsample. Thus, a cross-sectional design was used.

Participants

The sample consisted of 3356 Spanish women during the 
perinatal period (1402 pregnant women and 1954 postpar-
tum women), with an average age of 33.67 (4.25). More 
than half of the participants (62.1%) were primiparous, 
and approximately 15.4% reported symptoms or confirmed 
COVID-19 diagnosis. Participants were selected based on 
the following inclusion criteria: (1) being pregnant or a bio-
logical mother of a child six months of age or younger; (2) 
aged 18 years old or older; (3) living in Spain; and (4) giving 
informed consent to participate in the study. The exclusion 
criteria were as follows: (1) not being currently pregnant or 
not being the biological mother of a child six months; (2) 
being younger than 18 years old; (3) not living in Spain; and 
(4) not giving informed consent to participate in the study.

Measures

Anxiety The General Anxiety Disorder-7 questionnaire 
(GAD-7) was used to evaluate self-reported anxiety symp-
toms (García-Campayo et al., 2010; Spitzer et al., 2006). 
The GAD-7 was created according to the diagnostic criteria 
for general anxiety disorder proposed by the DSM-IV. This 
questionnaire contains 7 items with 4 response categories 
ranging from “not at all” to 3 “nearly every day”, ranging 
the total score from 0 to 21. A cut-off point of ≥ 10 was used 
for the clinical significance of anxiety in each participant 
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(Spitzer et al., 2006). The GAD-7 has shown good psycho-
metric properties in the Spanish population and in the peri-
natal period (García-Campayo et al., 2010; Simpson et al., 
2014; Spitzer et al., 2006). Cronbach’s α coefficient was 
0.917 for the entire sample and 0.919 and 0.915 for pregnant 
and postpartum women, respectively.

Depression The Edinburgh Postnatal Depression Scale 
(EPDS) was used to evaluate self-reported depression dur-
ing the perinatal period (Cox et al., 1987). The EPDS is the 
most widely used depression screening tool in perinatal care 
(Hewitt et al., 2010). The EPDS consists of a 10-item scale 
with 4 response categories ranging from 0 “not at all” to 
3 “yes, very often”. Thus, the total score ranged from 0 to 
21. A cut-off point of ≥ 10 was used for the clinical signifi-
cance of depression in each participant (Garcia-Esteve et al., 
2003). It has shown good psychometric properties in the 
Spanish population (Garcia-Esteve et al., 2003). Cronbach’s 
α was 0.883 for our entire sample and 0.890 and 0.878 for 
pregnant and postpartum women, respectively.

Posttraumatic stress disorder symptoms A subset of 10 
items from the post-traumatic stress disorder (PTSD) check-
list for DSM-5 (PCL-5) was administered to assess symp-
toms of PTSD related with the COVID-19 pandemic. The 
items were included in the Coronavirus Perinatal Experi-
ences—Impact Survey (COPE-IS) (Thomason et al., 2022). 
The COPE-IS is a global measure created to assess experi-
ences of pregnant and postpartum women in the COVID-
19 pandemic (Thomason et al., 2022). This questionnaire 
asks participants ‘‘in the past seven days, how often were 
you distressed by’’ feelings or experiences such as ‘‘feel-
ing jumpy or easily startled” or ‘‘Repeated disturbing and 
unwanted thoughts about the COVID-19 outbreak”. The 
subset of items was chosen to avoid redundancy with other 
items in the survey and represent each DSM-5 criterion for 
PTSD covered in the original PCL-5, based on a Likert-like 
scale of 0–4 through which 0 = not at all to 4 = extremely), 
so that a higher score indicates higher levels of PTSD symp-
toms. The total PTSD score was calculated by adding the 10 
items, and the internal consistency was notable (Cronbach’s 
alpha = 0.88).

COVID‑19 coping strategies A total of 24 coping strategies 
of the modified version of Coronavirus Perinatal Experi-
ences—Impact Survey (COPE-IS) (Thomason et al., 2022) 
was assessed to investigate how participants coped with the 
stress related to the COVID-19 pandemic. As the COPE-
IS was developed in response to the recent COVID-19 
outbreak, psychometric information is not yet available 
(Thomason et al., 2022). However, it has been used in pre-
vious studies (Kinser et al., 2021; Lega et al., 2022; Saleh 
et al., 2022). The main question asked to the participants 

was What are you doing to cope with your stress related to 
the COVID-19 outbreak? See this list of COVID-19 coping 
strategies in Table 1.

Procedure

Participants were recruited through an intentional sampling 
method using different strategies, such as social media 
advertising, networks of organizations and local organiza-
tions. Participants were asked to enter the project web page 
and then were redirected to the Spanish online questionnaire. 
Before participating in the study, participants were asked 
to read an electronic consent form with detailed informa-
tion about the study, potential risks and benefits, and ethi-
cal aspects of the study. Additionally, participants were 
screened to check if they fulfilled the inclusion criteria of 
the study. Participants fulfilling the inclusion criteria and 
signing the electronic informed consent form participated 
in a 20-min online questionnaire. More detailed informa-
tion about the procedure can be found in the protocol study 
(reference_blind_for_review).

Data analysis design

First, descriptive statistics were examined. Frequency and 
percentage distribution were described for categorical vari-
ables, while mean and standard deviation were presented 
for age and depression and anxious symptoms. Differences 
between pregnant and postpartum women were analysed by 
conducting t-tests and χ2 tests. A cut-off point of ≥ 10 was 
used to determine the clinical significance of depression 
or anxiety in each participant (Garcia-Esteve et al., 2003; 
Spitzer et al., 2006). Second, bivariate associations were 
conducted between demographics (age and obstetric his-
tory), COVID-19 exposure (contact with someone diagnosed 
with COVID-19, symptoms and/or confirmed COVID-19, 
and death of a close person due to COVID-19), lifestyles to 
cope with the COVID-19 pandemic stress and depression 
and anxiety. These bivariate associations were performed 
using χ2 tests separately for pregnant and postpartum 
women. T-tests were performed to examine the associations 
with PTSD symptoms in both subsamples. Cramer’s V and 
Cohen’s d were respectively reported for effect sizes.

Third, multivariate analyses were separately performed 
for pregnant and postpartum women based on previous 
results. Logistic regression analyses were conducted with 
depression/anxiety as dependent variables (yes/no), includ-
ing as predictors the lifestyles with significant differences 
in the previous analyses, and controlling for the effects by 
demographics, obstetric history and COVID-19 exposure 
variables. The omnibus test and Hosmer and Lemeshow 
test were presented to examine the model fit. Negelkerke 
R-squared was calculated to describe the percentage of 
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Table 1  Main characteristics of the participants

All participants
(N = 3356)

Pregnant women
(N = 1402)

Postpartum women
(N = 1954)

Test of differences

N (%) N (%) N (%) χ2 / t

Demographic
  Age [mean (sd)] 33.67 (4.25) 33.43 (4.18) 33.84 (4.29) -2.67*
  Primigravida/primiparous 7.59*
    No 1273 (37.9) 570 (40.7) 703 (36)
    Yes 2083 (62.1) 832 (59.3) 1251 (64.0)

COVID-19 exposures and symptoms
  Contact with someone diagnosed with COVID-19 2.03
    No 2489 (74.2) 1022 (72.9) 1467 (75.1)
    Yes 867 (25.8) 380 (27.1) 487 (24.9)
  Symptoms and/or confirmed COVID-19 diagnosis 2.72
    No 2839 (84.6) 1169 (83.4) 1670 (85.5)
    Yes 517 (15.4) 233 (16.6) 284 (14.5)
  Death of a close person due to COVID-19 1.32
    No 2988 (89.0) 1238 (88.3) 1750 (89.6)
    Yes 368 (11.0) 164 (11.7) 204 (10.4)

Lifestyles to cope with stress during the COVID-19 pandemic
  Nothing 314 (9.4) 112 (8) 202 (10.3) 5.31*
  Sleeping well at night 606 (18.1) 381 (27.2) 225 (11.5) 135.30**
  Meditation/mindfulness 397 (11.8) 245 (17.5) 152 (7.8) 73.58**
  Talking with friends and family 2432 (72.5) 1025 (73.1) 1407 (72) 0.50
  Participating in family activities (e.g., games, sports) 349 (10.4) 140 (10) 209 (10.7) 0.44
  Talking with other pregnant women or with children 1224 (36.5) 435 (31) 789 (40.4) 30.81**
  Increasing time with screens (i.e., videogames, series or 

films)
1021 (30.4) 490 (35) 531 (27.2) 23.31**

  Increasing time in social networks (facebook, instagram or 
others)

1598 (47.6) 672 (47.9) 926 (47.4) 0.10

  Decreasing time in social networks (facebook, instagram or 
others)

198 (5.9) 82 (5.8) 116 (5.9) 0.01

  Increasing time watching or looking for news 514 (15.3) 213 (15.2) 301 (15.4) 0.03
  Decreasing time watching or looking for news 839 (25) 333 (23.8) 506 (25.9) 2.00
  Eating fast food (sweets and chips) 481 (14.3) 148 (10.6) 333 (17) 27.97**
  Eating healthier 737 (22) 364 (26) 373 (19.1) 22.51**
  Increasing personal care (e.g. having more bath or shower, 

facial treatments…)
536 (16) 277 (19.8) 259 (13.3) 25.72**

  Increasing time reading books or doing activities as jigsaw or 
puzzles

691 (20.6) 393 (28) 298 (15.3) 81.55**

  Physical exercise (intense or moderate at least three times a 
week)

846 (25.2) 478 (34.1) 368 (18.8) 100.84**

  Drinking fermented alcoholic drinks 24 (0.7) 5 (0.4) 19 (1) 4.36*
  Drinking distilled alcoholic drinks 1 (0.0) 1 (0.1) 0 (0.0) 1.39
  Smoking or vaping 79 (2.4) 28 (2) 51 (2.6) 1.33
  Taking sleeping pills without medical prescription 9 (0.3) 1 (0.1) 8 (0.4) 3.49
  Talking with health professionals more frequently 118 (3.5) 56 (4) 62 (3.2) 1.62
  Talking with mental health professional 212 (6.3) 102 (7.3) 110 (5.6) 3.74
  Helping others 238 (7.1) 95 (6.8) 143 (7.3) 0.36
  Other 197 (5.9) 94 (6.7) 103 (5.3) 3.04

Perinatal mental health
  GAD-7 scores [mean (sd)] 7.53 (5.36) 7.43 (5.33) 7.61 (5.39) -0.99
  GAD-7 ≥ 10 1107 (33.3) 458 (32.7) 659 (33.7) 0.41
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explained variance by the predictors included in the equa-
tion, while the percentage of correctly classified cases was 
presented to provide information about sensitivity/specific-
ity. To describe the effects of each variable in the model, 
β, standard errors, Wald test, p, odds ratios and 95% CI 
intervals for odds ratios are shown. Furthermore, hierarchi-
cal linear regression analyses were conducted to explain 
PTSD symptoms based on demographics, obstetric his-
tory, COVID-19 exposure and lifestyle variables. F- and 
R-squared were reported for each analysis for pregnant and 
postpartum women, and beta and t-scores were described for 
all the indicators introduced in the model. These analyses 
were conducted with the statistical package SPSS 21.0.

Results

Descriptive statistics

The sample consisted of 3356 Spanish women during the 
perinatal period (1402 pregnant women and 1954 postpar-
tum women). Table 1 presents the descriptive statistics of 
the study variables (i.e., demographics, obstetric history, 
COVID-19 exposure, lifestyles to cope with stress, and 
depression and anxiety, as mental health results) and the 
test of differences between pregnant and postpartum women. 
The mean age was approximately 33 years old, reporting 
more age postpartum women. Most of the sample (62.1%) 
was primigravida or primiparous, with a higher percent-
age in postpartum women. Concerning COVID-19 expo-
sure, 25.8% indicated contact with someone diagnosed, 
15.4% reported symptoms or confirmed diagnosis, and 11% 
reported the death of a close person.

The most frequent lifestyles to cope with stress during 
the pandemic were talking with friends and family, increas-
ing time with social networks, talking with other pregnant 
women or with children, and increasing time with screens. 
Only 25.2% reported physical exercise, intense or moderate 
at least three times a week, 22% indicated eating healthier, 
and 18.1% indicated sleeping well at night to cope with 
stress. A total of 11.8% of the sample practised meditation 
or mindfulness, 16% increased personal care and 20.6% 

increased time reading books or doing activities such as 
jigsaw puzzles. Regarding substance abuse, 0.7% reported 
using fermented alcoholic drinks, and 2.4% reported using 
smoking or vaping. With regard to counselling, 3.5% of the 
sample indicated that they talked with health professionals 
more frequently, and 6.3% talked with mental health pro-
fessionals. Some differences were observed in lifestyles to 
cope with stress between pregnant and postpartum women. 
Pregnant women showed a higher percentage of sleeping 
well at night, meditation/mindfulness, increasing time with 
screens, eating healthier, increasing personal care, increas-
ing time reading books or doing activities as jigsaw puzzles, 
and practising physical exercise. Furthermore, postpartum 
women showed a higher percentage of doing nothing, talk-
ing with other pregnant women or with children, eating fast 
food and drinking fermented alcoholic drinks. Finally, a 
mean score of 9.30 was observed for depressive symptoms, 
while 7.53 and 9.98 were observed for anxiety and PTSD 
symptoms, respectively. Up to 47.2% of the sample showed 
depression, and a third reported anxiety. More depressive 
symptoms and more depression were detected in postpartum 
women. However, no significant differences were observed 
in PTSD symptoms.

Depression, anxiety and PTSD symptoms 
by lifestyles

Concerning the first aim, some analyses were performed to 
examine the differences in anxiety, depression and PTSD 
based on the adoption of different lifestyles to cope with 
stress, in pregnant and postpartum women during the 
COVID-19 pandemic. Table 2 shows the associations of 
demographics, COVID-19 exposure variables and lifestyles 
to cope with stress with anxiety and depression in the sample 
of pregnant women. More anxiety was observed in younger 
and primiparous pregnant women, those showing COVID-19 
symptoms or diagnosis, and those with the following pattern 
of lifestyle to cope with stress: not sleeping well at night, 
more talking with mental health professional, eating fast 
food, less physical exercise, less increase in personal care, 
increasing time with screens and social networks, less eating 
healthier, increasing time watching or looking for news, less 

Table 1  (continued)

All participants
(N = 3356)

Pregnant women
(N = 1402)

Postpartum women
(N = 1954)

Test of differences

N (%) N (%) N (%) χ2 / t

  EPDS scores [mean (sd)] 9.30 (5.76) 9.02 (6.86) 9.50 (5.69) -2.36*
  EPDS ≥ 10 1585 (47.2) 628 (44.8) 957 (49.0) 5.73*
  PTSD [mean (sd)] 9.98 (7.53) 9.82 (7.47) 10.09 (7.57) -1.04

* p-value < .05; **p-value < .001
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doing nothing, and more smoking or vaping. Furthermore, 
more depression was found in pregnant women who had 
the following lifestyle patterns during the pandemic: not 
sleeping well, more talking with mental health profession-
als, more time in social networks, screens and watching or 
looking for news, eating fast food, less eating healthier, less 
personal care and less physical exercise, more smoking or 
vaping, less talking with friends and family and less partici-
pation in family activities.

Table 3 presents the results of the associations between 
demographics, obstetric history, COVID exposure and 
lifestyles, and PTSD symptoms in the sample of pregnant 
women. More PTSD symptoms were observed in younger 
pregnant women, those with COVID symptoms/diagnosis 
and those who suffered the death of a close person. Con-
cerning lifestyles, fewer PTSD symptoms were detected 
in pregnant women who slept well at night, did nothing, 
participated in family activities, practised physical exercise, 
increased personal care and ate healthier. However, more 
symptoms were found in those who increased their time with 
screens, in social networks of watching news, ate fast food, 
smoked, meditated, and talked with health and mental health 
professionals more frequently.

Table 4 describes the interrelations of demographics, 
COVID-19 exposure variables and lifestyles to cope with 
stress with anxiety and depression in the sample of post-
partum women. More anxiety in postpartum women was 
detected in younger participants and those who suffered 
the death of a close person due to COVID-19. More anxi-
ety in postpartum women was related to eating fast food, 
less sleeping well at night, increasing time watching or 
looking for news, talking with mental health professional 
and health professionals more frequently, more smok-
ing or vaping, increasing time in social networks, tak-
ing sleeping pills, less physical exercise, more drinking 
fermented alcoholic drinks, and less time reading books 
or doing activities as jigsaw puzzles. Furthermore, more 
depression in postpartum women was related to suffering 
the death of a close person and the following lifestyle to 
cope with stress: less sleeping well at night, more talking 
with mental health professional and with health profes-
sionals more frequently, increasing time watching/looking 
for news, with screens and in social networks, eating fast 
food and less eating healthier, more smoking or vaping, 
less physical exercise, more use of sleeping pills, and 
less time for reading books or doing activities as jigsaw 
puzzles.

Table 5 shows the associations with PTSD symptoms 
in the sample of postpartum women. The results indicated 
more PTSD symptoms in younger and not primiparous 
women and those who suffered the death of a close per-
son due to COVID. With regard to lifestyles, fewer PTSD 
symptoms were detected in postpartum women who slept Ta
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well at night, participated in family activities, did noth-
ing, ate healthier, increased time reading booking or 
playing educational games, and practised physical exer-
cise. Furthermore, more PTSD symptoms were detected 
in postpartum women who increased time with screens, 
social networks and watching news, ate fast food, smoked 
and talked more frequently with health and mental health 
professionals.

Logistic and hierarchical linear regression analyses

Regarding the second aim, some analyses were car-
ried out to explore which sociodemographic variables, 
COVID-19 exposure variables and lifestyles to cope 
with stress variables predicted anxiety, depression and 
PTSD symptoms in pregnant and postpartum women 
during the COVID-19 pandemic. Table 6 describes the 

Table 3  Associations between lifestyles and PTSD symptoms in pregnant women during the COVID-19 pandemic

*Means and standard deviations in PTSD symptoms are presented, comparing the results by the response (No/Yes) in each independent variable 
(i.e., demographics, COVID-19 exposure and symptoms, and lifestyles to cope with stress during the COVID-19 pandemic). PTSD symptoms 
(dependent variable) were analyzed as a continuous variable 

Response in demographic, 
COVID-19 and lifestyles 
variable

r/t p Effect size

No Yes

M(SD)* M(SD)*

Demographic
  Age -0.10  < .001  .10
  Primiparous 10.27(7.39) 9.51(7.52) 1.87 .062 .10

COVID-19 exposures and symptoms
  Contact with someone diagnosed with COVID-19 9.78(7.41) 9.91(7.63) -0.28 .781 .02
  Symptoms and/or confirmed COVID-19 diagnosis 9.59(7.33) 10.94(8.07) -2.52 .012 .18
  Death of a close person due to COVID-19 9.65(7.42) 11.07(7.71) -2.30 .022 .19

Lifestyles to cope with stress during the COVID-19 pandemic
  Nothing 10.04(7.44) 7.24(7.37) 3.82  < .001 .38
  Sleeping well at night 10.71(7.77) 7.42(5.99) 7.48  < .001 .47
  Meditation/mindfulness 9.60(7.47) 10.82(7.41) -2.32 .021 .16
  Talking with friends and family 10.48(8.32) 9.57(7.12) 1.87 .062 .12
  Participating in family activities (e.g., games, sports) 9.97(7.50) 8.47(7.04) 2.25 .023 .21
  Talking with other pregnant women or with children 9.59(7.62) 10.31(7.12) -1.66 .097 .10
  Increasing time with screens (i.e., videogames, series or films) 9.12(7.19) 11.11(7.81) -4.77  < .001 .27
  Increasing time in social networks (facebook, instagram or others) 8.67(7.36) 11.04(7.40) -5.98  < .001 .32
  Decreasing time in social networks (facebook, instagram or others) 9.72(7.44) 11.38(7.78) -1.95 .051 .22
  Increasing time watching or looking for news 9.46(7.36) 11.83(7.80) -4.30  < .001 .31
  Decreasing time watching or looking for news 9.66(7.48) 10.32(7.42) -1.42 .156 .09
  Eating fast food (sweets and chips) 9.43(7.38) 13.11(7.44) -5.73  < .001 .50
  Eating healthier 10.09(7.59) 9.03(7.06) 2.43 .015 .14
  Increasing personal care (e.g. having more bath or shower, facial treatments…) 10.11(7.61) 8.61(6.77) 3.24 .001 .21
  Increasing time reading books or doing activities as jigsaw or puzzles 9.92(7.57) 9.55(7.20) 0.83 .408 .05
  Physical exercise (intense or moderate at lesst three times a week) 10.40(7.79) 8.69(6.67) 4.08  < .001 .24
  Drinking fermented alcoholic drinks 9.81(7.47) 12.00(7.38) -0.66 .513 .29
  Drinking distilled alcoholic drinks 9.82(7.47) 2(0) 1.05 .295
  Smoking or vaping 9.73(7.43) 14.18(8.18) -3.13 .002 .57
  Taking sleeping pills without medical prescription 9.81(7.47) 21(0) -1.50 .134
  Talking with health professionals more frequently 9.69(7.43) 12.88(7.86) -3.14 .002 .42
  Talking with mental health professional 9.48(7.33) 14.10(7.94) -6.10  < .001 .60
  Helping others 9.80(7.49) 10(7.25) -0.25 .804 .03
  Other 9.83(7.49) 9.62(7.20) 0.27 .789 .03
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results of two logistic regression analyses controlling 
for demographics variables and exposure to COVID-19 
to explain anxiety and depression in pregnant women 
based on lifestyles that showed significant bivariate 
associations. Concerning anxiety, the model pointed out 
that anxiety may be predicted by lower age, suffering 
symptoms or diagnosis of COVID-19, not doing noth-
ing, not sleeping well at night, not increasing personal 
care or exercising and talking to mental health profes-
sionals. This model correctly classified 68.9% of the 
variance and explained 13%. In the case of depression, 
the model showed significant effects of not sleeping 
well at night, increasing time with screens, in social 
networks and watching/looking for news, eating fast 
food and talking with mental health professionals. This 
model correctly classified 61.9% and presented an  R2 
of 0.12.

Table 7 shows the results of two logistic regression 
analyses to explain anxiety and depression in the sub-
sample of postpartum women. Anxiety was related to 
lower age, the death of a close person due to COVID-
19, not sleeping well at night, eating fast food, talking 
with mental health professional or with health profes-
sionals more frequently, increasing time watching or 
looking for news, smoking or vaping, and not increasing 
time for reading books or other educational activities. 
This model classified 69% of the variance and explained 
9.7% of the variance in anxiety. Furthermore, depres-
sion may be explained by the death of a close person, 
not sleeping well at night, increasing time watching 
or looking for news, eating fast food, smoking or vap-
ing, and talking with mental health professionals. This 
model classifies 60.8% and had an  R2 of 0.086.

Finally, Table 8 describes the results of the linear 
regression analyses of the predictors of PTSD symptoms 
in pregnant and postpartum women. Regarding pregnant 
women, the analysis revealed that PTSD was explained 
in 14% of cases by the variables introduced. Significant 
effects were found by age, being primiparous, COVID 
symptoms, death of a close person due to COVID, and 
some behaviours to cope, specifically, sleeping well at 
night, doing nothing, meditation, participating in fam-
ily activities, time with screen and news, eating fast 
food, physical exercise and talking with health/mental 
health professional. Concerning postpartum women, 
variables reached 10% of the explained variance. Sig-
nificant effects were detected on PTSD symptoms by 
age, being primiparous, death of a close person due to 
COVID, and behaviours such as sleeping well at night, 
talking with family/friends, doing nothing, fast food, 
time reading books or educational games, smoking and 
talking with health/mental health professionals.
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Discussion

To the best of our knowledge, our study was one of the first 
studies to assess the influence of lifestyles to cope with 
stress over depression, anxiety and PTSD symptoms dur-
ing the COVID-19 pandemic and to explore which sociode-
mographic variables, COVID-19 exposure variables and 
lifestyle factors to cope with stress variables can predict 
anxiety, depression and PTSD symptoms in pregnant and 
postpartum women. The perinatal period is a period of vul-
nerability in which high levels of distress can appear (Woody 
et al., 2017). The COVID-19 pandemic has exacerbated this 

vulnerability, and previous studies found significantly higher 
levels of stress symptoms during the COVID-19 pandemic in 
the perinatal period (Boekhorst et al., 2021; Stepowicz et al., 
2020). In this study, the results showed that 47.2% reported 
depression and a third reported anxiety, whereas moderate 
scores were observed in PTSD symptoms.

In addition, this study has been found that the most com-
monly used strategies to cope with stress derived from 
the COVID-19 pandemic were talking with friends and 
family (72.5%), increasing time in social networks such 
as Facebook or Instagram (47.6%) and talking with other 
pregnant women or with children (36.5%). Few pregnant 

Table 5  Association between lifestyles and PTSD symptoms in postpartum women during the COVID-19 pandemic

Means and standard deviations in PTSD symptoms are presented

Response in each predictor r/t p Effect size

No Yes

M(SD) M(SD)

Demographic
  Age -.07 .001
  Primiparous 10.59(7.65) 9.81(7.51) 2.18 .030 .10

COVID-19 exposures and symptoms
  Contact with someone diagnosed with COVID-19 10.12(7.70) 10.00(7.17) .31 .758 .02
  Symptoms and/or confirmed COVID-19 diagnosis 9.99(7.59) 10.67(7.45) -1.40 .163 .09
  Death of a close person due to COVID-19 9.91(7.44) 11.66(8.48) -2.83 .005 .22

Lifestyles to cope with stress during the COVID-19 pandemic
  Nothing 10.25(7.40) 8.74(8.82) 2.34 .020 .19
  Sleeping well at night 10.38(7.62) 7.88(6.82) 5.10  < .001 .35
  Meditation/ mindfulness 10.01(7.57) 10.99(7.49) -1.52 .128 .13
  Talking with friends and family 10.74(8.53) 9.84(7.15) 2.18 .029 .11
  Participating in family activities (e.g., games, sports) 10.14(7.55) 9.68(7.76) .82 .413 .06
  Talking with other pregnant women or with children 10.07(7.98) 10.11(6.92) -.11 .914 .01
  Increasing time with screens (i.e., videogames, series or films) 9.70(7.51) 11.13(7.63) -3.74  < .001 .19
  Increasing time in social networks (Facebook, Instagram or others) 9.33(7.35) 10.93(7.72) -4.68  < .001 .21
  Decreasing time in social networks (Facebook, Instagram or others) 10.04(7.58) 10.85(7.32) -1.12 .263 .11
  Increasing time watching or looking for news 9.83(7.49) 11.52(7.85) -3.45 .001 .22
  Decreasing time watching or looking for news 9.94(7.72) 10.51(7.11) -1.50 .133 .08
  Eating fast food (sweets and chips) 9.51(7.44) 12.89(7.56) -7.51  < .001 .45
  Eating healthier 10.34(7.70) 9.01(6.89) 3.28 .001 .18
  Increasing personal care (e.g. having more bath or shower, facial treatments…) 10.15(7.67) 9.68(6.91) .93 .354 .06
  Increasing time reading books or doing activities as jigsaw or puzzles 10.28(7.65) 9.03(7.00) 2.80 .005 .17
  Physical exercise (intense or moderate at least three times a week) 10.36(7.70) 8.94(6.89) 3.46 .001 .19
  Drinking fermented alcoholic drinks 10.03(7.53) 16.37(9.52) -2.89 .010 .74
  Drinking distilled alcoholic drinks
    Smoking or vaping 9.98(7.53) 14.02(7.92) -3.77  < .001 .52
    Taking sleeping pills without medical prescription 10.04(7.54) 21(6.44) -4.10  < .001 1.56
    Talking with health professionals more frequently 10.01(7.56) 12.63(7.58) -2.69 .007 .35
    Talking with mental health professional 9.84(7.50) 14.20(7.66) -5.91  < .001 .58
    Helping others 10.07(7.62) 10.35(6.90) -.43 .670 .04
    Other 10.04(7.59) 10.98(7.16) -1.23 .220 .13
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and postpartum women used physical activity or eating 
healthier to cope with stress during COVID-19. Similar 
results were found in previous studies that reported that 
more than half and approximately 40% of the women in 
the perinatal period used connecting with others or eating 
high fat or sugary foods, respectively, as a strategy to cope 
with stress during the COVID-19 pandemic (Barbosa-
Leiker et al., 2021). Other strategies to cope with stress 
used by women during the COVID-19 pandemic were to 
obtain information from maternity staff or televised health 
information (Farrell et al., 2020). Few pregnant and post-
partum women have reported used exercise as a strategy 
to cope with stress (Farrell et al., 2020). These results, 
can be explained due to social support derived i.e. from 
family and friends or health professionals could play a cru-
cial and protective role providing emotional support (Yue 
et al., 2021). In addition, social support, can reduce the 
perceived severity of stressful events (Lakey & Orehek, 
2011). Regarding mental health, this study found that more 
anxiety, depression and PTSD symptoms were related to 
an unhealthy lifestyle pattern to cope with stress in preg-
nant and postpartum women. Similar results were found in 
previous studies (Ahmad & Vismara, 2021; George et al., 
2013; Gutiérrez-Zotes et al., 2015; Khoury et al., 2021; 
Razurel et al., 2013). Increasing time with screens, with 
social networks or watching news predicted poor results 
in mental health (e.g., depression/anxiety or higher scores 
in PTSD symptoms). Similar results were found in previ-
ous studies, which found that digital media use was posi-
tively correlated with negative affect and poorer quality of 
life during pregnancy (Smith M. et al., 2020). However, 
many studies point out that the use of social networks and 
online resources, such as blogs, is an important source of 
social support for women in the perinatal period (Baker 
& Yang, 2018; Hether et al., 2016). However, from the 
psychology perspective these results can be explained 
by information uncertainty, which has been found to be 
a significant correlate of psychological stress during the 
COVID-19 pandemic (Lin et al., 2020). According to Lin 
et al., (2020) timely, transparent and accurate information 
can reduce fear and stress. In line with previous evidence, 
we found poor mental health results in those participants 
who ate fast food, did not sleep well at night, reported 
substance use or did not practice exercise (Chapman & 
Wu, 2013; Padmapriya et al., 2016). Previous studies have 
highlighted that perinatal mental health has had a signifi-
cant association with lifestyles (Bogaerts et al., 2013; Opie 
et al., 2020; Vargas-Terrones et al., 2019). Surprisingly, 
talking more frequently with health or mental health pro-
fessionals was associated with poor mental health. These 
results might be explained because participants with men-
tal health problems demand more resources and attention 
from health care services (Chojenta et al., 2019). On the Ta
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other hand, better mental health results were associated 
with functional coping strategies such as talking with 
family and friends or participating in family activities, 
physical activity, sleeping well at night, reading or play-
ing educational games, eating healthier, and increasing 
personal care. These results can be explained by the pro-
tective effect of social support and healthy lifestyles over 
the perinatal mental health (Omidvar et al., 2018). We 
have to note, that the perinatal period is a vulnerable and 
challenging period for pregnant and postpartum women, 
and the role of social support from family and friends is 
crucial to preserve mental health (Battulga et al., 2021; 
Bedaso et al., 2021).

We found that being younger was a risk factor for anxi-
ety and PTSD symptoms but not for depression. The same 
results have been found in previous studies for depression 
and anxiety (Bener et al., 2012; Biaggi et al., 2016; Ghae-
drahmati et al., 2017; Yin et al., 2020) but not for PTSD 
(Angelini et al., 2018). Regarding COVID-19 exposures 
and symptoms, our results suggest that having symptoms 
and/or confirmed COVID-19 diagnosis were related to 
anxiety and PTSD only in pregnant women. These results 
can be explained by concerns about foetal health (Esteban-
Gonzalo et al., 2021; Meraya et al., 2021; Mortazavi et al., 
2021). In addition, experiencing the death of a close per-
son due to COVID-19 was related to anxiety and depres-
sion in postpartum women but not in pregnant women 
and to PTSD symptoms in both pregnant and postpartum 
women. Having symptoms and/or confirmed COVID-19 
diagnosis was a risk factor for anxiety and PTSD symp-
toms in pregnant women but not in postpartum women. 
In addition, experiencing the death of a close person due 
to COVID-19 was a risk factor for anxiety, depression 
and PTSD symptoms in postpartum women and for PTSD 
symptoms in pregnant women. Although no previous stud-
ies have explored the effect of COVID-19 exposure and 
symptoms on perinatal mental health, many studies have 
concluded that the COVID-19 pandemic has considerably 
deteriorated pregnant and postpartum women’s mental 
health (Demissie & Bitew, 2021; Iyengar et al., 2021; Yan 
et al., 2020). In addition, these results can be explained 
due to loss of a close person is one of the most stressful 
events in a person’s life, and the COVID-19 pandemic 
due to isolation, fear and lockdown exacerbates prolonged 
grief disorder (Simon et al., 2020; Tang & Xiang, 2021).

The results obtained in this study contribute to a deeper 
understanding of strategies to cope with stress that women 
in the perinatal period use in stressful situations. In addi-
tion, the results found in this study highlighted the need to 
strengthen the mental health of pregnant and postpartum 
women and to create psychoeducational and psychological 
interventions that help pregnant and postpartum women 
practice functional coping strategies. These interventions Ta
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would be especially relevant in younger and primipa-
rous pregnant and postpartum women more exposed to 
COVID-19.

Our study has some limitations. First and foremost 
because a cross-sectional design was used; further longi-
tudinal research is needed to achieve robust conclusions. In 

Table 8  Hierarchical linear regression for predicting PTSD symptoms in pregnant and postpartum women during the COVID-19 pandemic

Predictors R2 F p b t p

Pregnant women .14 12.22  < .001
  Demographics
    Age -.10 -3.67  < .001
    Primiparous -.06 -2.17 .030

COVID-19 exposures and symptoms
    Contact with any person with confirmed infection with COVID-19 -.02 -.80 .423
    Symptoms or confirmed COVID-19 diagnosis .06 2.17 .030
    Death of a close person due to COVID-19 .06 2.24 .026
  Lifestyles to cope with stress during the COVID-19 pandemic
    Nothing -.10 -3.74  < .001
    Sleeping well at night -.19 -7.05  < .001
    Meditation/mindfulness .08 3.15 .002
    Participating in family activities (e.g., games, sports) -.07 -2.75 .006
    Increasing time with screens (i.e., videogames, series or films) .05 1.86 .063
    Increasing time in social networks (Facebook, Instagram or others) .06 2.21 .027
    Increasing time watching or looking for news .07 2.59 .010
    Eating fast food (sweets and chips .07 2.73 .006
    Eating healthier .02 .60 .550
    Increasing personal care (e.g. having more bath or shower, facial treatments…) -.04 -1.30 .193
    Physical exercise (intense or moderate at least three times a week) -.08 -2.89 .004
    Smoking or vaping .05 1.92 .055
    Talking with health professionals more frequently .06 2.29 .022
    Talking with mental health professional .11 4.31  < .001

Postpartum women .10 11.33  < .001
  Demographics
    Age -.08 -3.49 .001
    Primiparous -.08 -3.50  < .001
  COVID-19 exposures and symptoms
    Contact with any person with confirmed infection with COVID-19 -.01 -.58 .565
    Symptoms or confirmed COVID-19 diagnosis .03 1.46 .143
    Death of a close person due to COVID-19 .07 3.34 .001
  Lifestyles to cope with stress during the COVID-19 pandemic
    Nothing -.09 -3.45 .001
    Sleeping well at night -.10 -4.23  < .001
    Talking with friends and family -.09 -3.59  < .001
    Increasing time with screens (i.e., videogames, series or films) .04 1.56 .118
    Increasing time in social networks (Facebook, Instagram or others) .05 1.95 .052
    Increasing time watching or looking for news .04 1.82 .068
    Eating fast food (sweets and chips .11 4.62  < .001
    Eating healthier -.03 -1.34 .182
    Increasing time reading books or doing activities as jigsaw or puzzles -.06 -2.42 .016
    Physical exercise (intense or moderate at least three times a week) -.03 -1.30 .193
    Smoking or vaping .07 3.21 .001
    Talking with health professionals more frequently .05 2.04 .041
    Talking with mental health professional .10 4.51  < .001
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addition, data were collected using an online survey with a 
convenience sample. Thus, inherent bias of these proceeds 
might exist. However, we must note that no other way to 
collect data was possible. Despite these limitations, this 
study was one of the first studies to assess the relationship 
between mental health and lifestyle strategies to cope with 
stress during the COVID-19 pandemic in pregnant and 
postpartum women. The study included a large and repre-
sentative sample of 3356 Spanish pregnant and postpartum 
women recruited from all regions of Spain. In addition, the 
instrument used to assess mental health outcomes presented 
good psychometric properties (García-Campayo et al., 2010; 
Garcia-Esteve et al., 2003; Vázquez & Míguez, 2019) and 
they are widely used in both research and clinical settings. 
To avoid classification bias, future studies should assess 
mental health outcomes using structured clinical interviews.

Conclusions

The perinatal period is a period of vulnerability in which 
high levels of distress can appear (Woody et al., 2017). 
Recent studies have confirmed that the COVID-19 pandemic 
has an important impact on the mental health of pregnant 
and postpartum women (López-Morales et al., 2021; Mol-
gora & Accordini, 2020; Saccone et al., 2020; Yan et al., 
2020). This study highlights the impact of unhealthy lifestyle 
patterns to cope with stress on depression, anxiety and PTSD 
during the COVID-19 pandemic in women during the peri-
natal period. Interventions aiming to promote healthy life-
styles and functional and proactive coping strategies focused 
on pregnant and postpartum women should be a priority, 
especially in young and primiparous women.
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