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Objectives: This study examined the trajectory of perinatal depressive symptoms in
Portuguese women during the COVID-19 pandemic and the role of individual, relational,
and contextual risk and protective factors.

Methods: This 3-wave longitudinal study followed 290 pregnant women from the third
trimester of pregnancy until 6-months postpartum. Women self-reported on depressive
symptoms, psychological (anxiety, perceived stress, mindfulness), relational (perceived
social support, dyadic adjustment, sexual wellbeing), and contextual (lockdown status)
factors.

Results:Women who were under strict lockdown presented significantly higher scores of
depressive symptoms at baseline (by 1.38 EPDS points) than women who were not under
strict lockdown measures. Mixed Growth Models showed that trajectories of depressive
symptoms were explained by differences in women’s baseline depression. Differences in
women’s depressive symptoms at baseline were mainly explained by higher anxiety and
lower social support (22% and 24% for women under lockdown; 39% and 6% for women
not on lockdown, respectively).

Conclusion: Preventative interventions targeted at pregnant women should aim to reduce
anxiety and enhance women’s social support to prevent depression in pregnancy and
postpartum during the COVID-19 pandemic.
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INTRODUCTION

During pregnancy and postpartum, changes to women’s physiological, psychological, and relational
functioning can affect mothers’ mental health [1], with direct and indirect consequences to their
physical health, the couple’s relationship, and their child [2–4]. A recent review found that
heightened life stress and low social support are the most common risk factors for postpartum
depression and that prenatal depression is the strongest predictor of postnatal depression [5]. Indeed,
the transition to motherhood is typically stressful for mothers, with both external stressors and
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individual factors contributing to the potential development of
depression [6]. According to the vulnerability-stress-adaptation
framework—a theoretical framework that aims to explain the
development of psychopathology in several settings—, both distal
and proximal factors contribute to the onset and maintenance of
a disorder. According to this model, relatively minor stressors
may lead tomental health problems in a highly vulnerable person,
whereas a major stressful event might cause a similar reaction in a
person with low vulnerability [6]. This model enables us to
understand how stressful events may increase the risk of
developing maternal psychopathology.

In contrast to common life stressors, the COVID-19 pandemic
is considered a major and large-scale stressor that can potentiate
mental health difficulties during an already vulnerable period for
the occurrence of depression among women [7, 8]. During the
current pandemic, pregnant women dealt with diverse concerns
such as fear of infection, worries over their health and of their
baby [9, 10], and a range of uncertainties about the future (e.g.,
regarding the childbirth process [10, 11]). Many healthcare
practices were changed in an attempt to reduce the risk of
infection and transmission of the virus. Simultaneously,
confinement and social distancing measures implemented to
prevent virus transmission resulted in increased social
isolation and perceived loneliness [9–11]. Together, these
measures have already been recognised as leading to increased
psychological distress and a higher risk of developing
psychological problems [9].

In the case of depression, the priorly identified risk factors
can be exacerbated during the current pandemic and, in turn,
may increase the risk of new mothers experiencing depressive
symptoms. A recent review [12] identified factors that increase
the likelihood of developing maternal postpartum depression
during the pandemic, including the presence of depressive
symptoms during pregnancy, prenatal anxiety symptoms, low
social support during pregnancy, exposure to traumatic events
during or prior to pregnancy, and high stress levels. While some
consensus exists about risk factors implicated in postpartum
depression, the effects of the COVID-19 pandemic on the
likelihood of developing depressive symptoms, and which
groups of mothers are at higher risk, is not clear. In Italy,
several COVID-19 related stressors showed a significant effect
on maternal depression. More specifically, women who
indicated being scared of a COVID-19 infection reported
higher levels of depressive symptoms compared to women
who did not identify those fears [13]. Similar findings
reinforce that those who experienced greater pandemic-
related fears also reported increased anxiety and are at higher
risk of developing postpartum depression [14]. Indeed, high
anxiety experienced during the pandemic seems to be an
important risk factor for depressive symptoms [11].
Nevertheless, a study conducted with postpartum mothers
showed that women who gave birth during the pandemic
presented a lower risk of experiencing depressive symptoms
immediately after childbirth than a control group of mothers
who gave birth a few years prior to the pandemic [15]. Although
several recent studies have already examined the negative effect
of the COVID-19 pandemic on maternal psychological health

[16–18], it cannot be inferred that the COVID-19 pandemic
increases the risk for developing depressive symptoms, and not
in the same degree for all women.

The transition to parenthood can also result in interpersonal
and sexual changes for the mother and her partner, which have
been linked to depressive symptoms [19, 20]. However, few
studies have examined how these changes occur over time as
new parents adjust to new parenthood while navigating a global
crisis. A systematic review of the literature from 18 countries
assessing women’s sexual health during the COVID-19 pandemic
showed deteriorations on sexual desire, sexual frequency, sexual
satisfaction, and relationship satisfaction [21]. In first-time
mothers and fathers, COVID-19-related concerns and personal
psychological difficulties caused by the pandemic were identified
as precursors of dyadic and sexual alterations [10, 22, 23]. Still,
current evidence is not clear to support that frequency of sexual
concerns precede change in depressive symptoms across
pregnancy and postpartum [20]. Although the COVID-19
pandemic has exacerbated the negative effects on women’s
mental and sexual health, some protective factors might
protect them against emotional distress. Findings show that
mindfulness-based skills and social support are moderately to
strongly beneficial to manage pregnancy- and postpartum-related
changes, as well as for dealing with stressful situations such as the
current global pandemic [24, 25].

Using a longitudinal approach, the present study aimed to
investigate how the COVID-19 pandemic impacted maternal
mental health, particularly regarding the development of
depressive symptoms, and whether pandemic-related strict
confinement measures increased the risk of developing
depressive symptomatology for these women. We specifically
aimed to: 1) examine changes in maternal depressive
symptoms over time from 28 weeks pregnancy to 6-months
postpartum; 2) explore whether the imposition of a national
emergency state due to the COVID-19 pandemic was associated
with an increased likelihood of experiencing depressive
symptoms; 3) assess risk and protective factors for women’s
depressive symptomatology during the COVID-19 pandemic;
and 4) compare a predictive model of depressive
symptomatology between pregnant women during the
COVID-19 state of emergency with a control group of women
who were pregnant but not experiencing strick lockdown
measures.

METHODS

Participants and Procedure
Between October 2019 and May 2021, a convenience sample of
pregnant women was recruited at regularly scheduled clinical
appointments at a large outpatient unit in Portugal and via online
advertisement. Pregnant women over the age of 18 years who
were healthy (i.e., nomajor physical or psychological pathology at
entry), in a commited relationship with a partner, and expecting
their first child were eligible to participate.

The sample consisted of 290 women, with an average age of
30.1 years (SD = 4.58, range = 19–42). Women were married
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(40%), dating (31%), or in a common law relationship (29%).
Participants mostly reported a high education (62%) and had a
monthly household income of 1,260–2,514 € (50%), which
corresponds to a middle-class income. Across the pandemic,
Portugal declared two periods of national state of emergency
(18th March–2nd, May 2020; 9th November 2020–30th April
2021) which included mandatory and strict physical isolation and
social distancing (i.e., “stay at home”) measures. These measures
were similar across both state of emergency periods and across
the whole country. The implementation of a national emergency
state occurred when 55 of these women were in the third trimester
of pregnancy, followed by 69 women who were at 3-month
postpartum, and 107 women who were at 6-month postpartum.

The recruitment process started in 2019 and continued
during the COVID-19 pandemic, providing the opportunity
to compare symptoms of perinatal depression before and
during the COVID-19 pandemic. Participants completed an
online self-report survey at three waves (T1: 28 pregnancy
weeks, all sample; T2: 3-month postpartum, 242 women; T3: 6-
month postpartum, 224 women; retention rate = 77%).
Participation was voluntary; all participants provided
informed consent before participating. Each participant was
compensated with a 10 € gift card at every other time-point of
the study. At the end of the study, women received information
on relevant psychological resources during the COVID-19
pandemic. The study was approved by the Ethics
Committee at the University of Porto and at the Centro
Materno-Infantil do Norte.

Measures
Sociodemographic Information
Participants reported on sociodemographics such as age, marital
status, education, and annual household income. Date of
participation was collected to estimate whether participants were
responding under or before a COVID-19 national emergence state.

Edinburgh Postnatal Depression Scale
The EPDS is a widely-used 10-item self-report measure to screen
depressive symptoms particularly at pregnancy and postpartum
[26]. On a four-point Likert-type scale, participants reported on
the frequency of experiencing symptoms of depression in the last
week. Higher total scores indicate higher presence of depressive
symptoms. The EDPS has been validated for use in Portuguese
samples [27]. In this study, internal consistency of the EPDS scale
was very good (ordinal α = 0.90).

Hospital Anxiety and Depression Scale
The HADS is a self-report questionnaire to measure anxiety
and depression [28], comprising two 7-item subscales rated on
a four-point Likert-type scale: anxiety (HADS-A) and
depression (HADS-D). In the current study, only the
HADS-A was used as a measure of anxiety symptoms.
Higher scores indicate greater anxiety. The HADS has been
translated to Portuguese and validated for use in Portuguese
samples [29]. In this sample, the scale showed good internal
consistency (ordinal α = 0.89).

Dyadic Adjustment Scale-Revised
Relationship adjustment was assessed with the well-validated 14-
item DAS-R [30]. Using a seven-point Likert-type scale,
individuals report on aspects of relational functioning and
satisfaction; higher scores indicate greater marital satisfaction.
The DAS-R has been validated for the Portuguese population [31]
and, in this sample, showed good internal consistency (ordinal
α = 0.88).

Perceived Stress Scale
The 14-item PSS was used to assess women’s perceived stress in
the last month [32]. Items are rated on a five-point Likert-type
scale; higher scores denote higher perceived stress. The
Portuguese version of the PSS yielded good internal
consistency [33]. In our study, the scale demonstrated very
good internal consistency (ordinal α = 0.90).

Multidimensional Scale of Perceived Social Support
The MSPSS is a 12-item measure that assesses perceived social
support [34]. On a seven-point Likert-type scale, participants rate
the perception of social support received from three sources
(family, friends, and significant other). Higher total scores
indicate higher perceived social support. The Portuguese
validation yielded good psychometric properties [35]. In this
study, the scale showed very good internal consistency
(ordinal α = 0.96).

Five Facet Mindfulness Questionnaire
The 39-item FFMQ was used to assess mindfulness [36]. Using a
five-point Likert-type scale, women indicate the degree to which
each item applies to them. The scale has been validated for the
Portuguese population [37] and, in the current study, showed
good internal consistency (ordinal α = 0.72).

Female Sexual Distress Scale
The well-validated FSDS is a 13-item questionnaire that assesses
sexual distress during the previous month [38]. Using a five-point
Likert-type scale, women rate how often their current sexual
experiences have bothered them or caused them distress. Higher
scores indicate higher sexual distress. In this study, the scale
showed very good internal consistency (ordinal α = 0.95).

Female Sexual Function Index
The FSFI is a 19-item questionnaire that measures female sexual
functioning [39]. On a five-point Likert-type scale, participants
rate their sexual functioning in several dimensions (desire,
arousal, lubrication, orgasm, and pain). Higher total and
subscales scores indicate better sexual functioning. The
Portuguese validation of the scale demonstrated good
psychometric properties [40] and, in this study, the scale
showed very good internal consistency (ordinal α = 0.98).

Statistical Analysis
All analyses were performed using R. To assess the longitudinal
pattern (fluctuation) of EPDS across the three study moments
(T1, T2, T3), we employed Growth Mixed Models. Growth
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TABLE 1 | Longitudinal analysis using four growth models to assess the fluctuation of depressive symptoms across the three moments of the study (Porto, Portugal, 2021).

Predictors Model I Model II Model III Model IV

Unconditional means model Unconditional growth model Conditional growth model Conditional growth model

Estimates CI p Estimates CI p Estimates CI p Estimates CI p

Fixed effects
(Intercept) 6.42 5.98–6.86 <0.001 6.37 5.91–6.89 <0.001 6.09 5.61–6.59 <0.001 0.52 0.19–0.87 0.004
Moment 0.05 −0.17–0.29 0.638 0.26 −0.06–0.57 0.091 0.10 −0.23–0.39 0.538
Emergency State [1] 1.38 0.68–2.07 <0.001 0.94 −0.31–1.41 0.017
Moment*Emergency State [1] −0.82 −1.37–-0.30 0.003 −0.26 −0.64–0.25 0.261
EPDS T1 0.91 0.85–0.93 <0.001
EPDS T1*Emergency State [1] −0.08 −0.16–0.00 0.058

Random effects
σ2 6.24 6.19 6.09 3.10
τ00 13.51Part 12.03Part 11.63Part 1.86Part
τ11 0.06Part.Moment 0.08Part.Moment 2.64Part.Moment

ρ01 1.00Part 1.00Part −1.00 Part

ICC 0.68 0.69 0.61 0.495
N 290Part 290Part 290Part 290Part

Observations 753 753 753 753
R2 0.684 0.689 0.692 0.860

AIC 4,058.7 4,060.7 4,051.4 3,429.8
BIC 4,073.6 4,088.4 4,089.4 3,471.5
−2LL −2,026.9 −2,026.1 −2,020.3 −1,705.9
Deviance based on ML 4,052.7 4,048.7 4,036.4 3,411.8

Model I vs. Model II χ2 = 4.0203, df = 3, p = 0.259281
Model II vs. Model III χ2 = 13.307, df = 2, p = 0.001289**
Model III vs. Model IV χ2 = 616.85, df = 1, p < 0.0001***

Bolded values indicate significant effects.
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models were estimated within a Linear Mixed Model framework,
fit by REML. T-tests calculations used Satterthwaite’s method,
confidence levels were computed using bootstrapping with the
percentile method [2.5%–97.5%]. A sequential 3-stepmethod was
used for Growth Models: I) Unconditional Means Model, II)
Unconditional Growth Model, and III) Conditional Growth
Model. First, the Unconditional Means Model was used as the
baseline model, providing a grand average of the initial EPDS
without additional variables. The unconditional means model
also allowed us to verify whether women showed significant
variability in EPDS scores. Second, the Unconditional Growth
Model was estimated with the inclusion of the variable Moment
of pregnancy/postpartum (T1, T2, or T3) in order to evaluate the
existence of significant fluctuation in EPDS scores over time.
Third, a Conditional Growth Model with the inclusion of state of
emergency as a moment-variant covariate was estimated. The
state of emergency variable translates the presence versus absence
of state of emergency measures in a dichotomous manner (state
of emergency = 1, no state of emergency = 0) and was created
following the calendar of restrictions imposed by the Portuguese
Government at the time of response for each participant at each
moment.

Finally, to examine the influence of potential risk and
protective factors for depressive symptoms, we conducted a
Relative Importance Analysis using Tonidandel and Lebreton’s
[41] method. This analysis aimed to evaluate the predictive ability
of known risk and protective factors (i.e., anxiety, perceived
stress, perceived social support, dyadic adjustment,
mindfulness, sexual function, and sexual distress) on women’s
depressive symptomatology, and to examine differences in the
predictive ability of these variables in the EPDS scores depending
on whether women were under the state of emergency measures
or not.

RESULTS

Findings from all estimated Mixed Models are described below;
see Table 1 for a full depiction of results.

The Unconditional Means Model (Model I) showed a Grand
Average (6.42) significantly higher than 0, CI 95% [5.99, 6.87].
Additionally, statistically significant variation in the intercept
across participants CI 95% [3.28, 4.05] was found, indicating
variability in depression scores across participants. In fact, the
ICC showed that 68% of the total variation in EPDS was
attributable to differences among participants. Considering
these results, the temporal change for EPDS scores for each
individual was visually assessed (see Trelis plot in
Supplementary Material S1). The model showed significant
variability for both intercepts and slopes, with some
participants increasing on EPDS scores and others decreasing
over time.

The Unconditional Growth Model (Model II) showed a
maintenance of the intercept effect, CI 95% [5.89, 6.81], with
the mean value of EPDS at baseline being 6.37. In this model, no
moment effect was noted, CI 95% [−0.17, 0.27], with an average
growth of 0.05 points in EPDS score per moment. Regarding

random effects, we found statistically significant variation across
women at baseline, CI 95% [2.62, 9.73] and in the slope, CI 95%
[0.06, 0.96]. Although most of the variance was explained by
differences between individuals, a significant variance within
individual random error was also found, CI 95% [2.25, 2.63].
This showed a significant amount of variation between the
observations at different moments and the individual
regression lines. Because of the two statistically significant
random-effect variances (τ00 and τ11), we were able to further
explore potential individual-related variables. As such, the time-
variant individual-related variable state of emergency was
introduced in the Conditional Growth Model (Model III).

Similar to Model II, this model also evidenced significant
differences in the two random effects (τ00 CI 95% [3.03, 3.83],
and τ11 CI 95% [0.08, −0.99]). Looking at the differences in effect
τ00 between unconditional and conditional models (II and III),
pseudo R2 indicated that the state of emergency accounted for 4%
of the variance of the EPDS across participants. Additionally,
given that the AIC for Model III was lower than that for Model II
(where state of emergency was not included), and the chi-square
test for deviance was significant (χ2 = 13.307, p < 0.01), this
indicates that the inclusion of the state of emergency led to better
model fit. In line with expectations, the fixed effect of the
intercept, although continuing to be significant, CI 95% [5.61,
6.62], showed that EPDS scores at T1 when women were not
under the state of emergency were lower relative to EPDS scores
at T1 when women were under the state of emergency, denoting
that the strict COVID-related restrictions had a significant effect
in increasing women’s EPDS scores. Interestingly, the model
indicated a significant state of emergency effect, CI 95% [0.55,
2.32], with EPDS scores at T1 under the state of emergency being
higher by 1.38 points compared to when no restrictions were
imposed (state of emergency = 0). The interaction effect
Moment*State of Emergency was significant, CI 95% [−1.47,
−0.31], indicating a decrease in EPDS scores over time when
women were exposed to the restrictions of the state of emergency,
and the opposite pattern of increase in EPDS scores when the
state of emergency was not decreed (see Figure 1).

As the interaction effect Moment*State of Emergency could be
explained by the observed difference in EPDS scores at baseline

FIGURE 1 |Marginal means interaction plot (Moment*Emergency State).
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between the two levels of the variable state of emergency, we
computed a final Conditional Growth Model (Model IV), with
the interaction EPDS at T1*State of Emergency. The results
showed that the Moment*State of Emergency interaction effect
of the previous model ceased to be significant, Cl 95% [−0.60,
0.36]. Furthermore, EPDS scores at pregnancy showed significant
differences, CI 95% [0.84, 0.92] and the within-subjects variability
halved (σ2), showing a flat fluctuation. Amarginal effect for EPDS
at T1*State of Emergency interaction was also noted, Cl 95%
[−0.16, 0.00]. Comparing this model (IV) with the previous
model (III), we found an increase in R2, the AIC, BIC, and
reduced −2LL, and the chi-square test for deviance was significant
(χ2 = 616.85, p < 0.0001), showing that this model fitted better
than Model III. These results showed that the significant
interaction between the state of emergency and the moment,
previously significant in model III, was mainly explained by EPDS
scores at baseline. The results also seem to show that the value of
the EPDS scores at baseline conditioned all the effects of the
model, dwindling flutuaction of EPDS over time.

Relative Importance Analysis
Lastly, we examined the contribution of potential risk and
protective factors for women’s depressive symptoms at T1,
considering whether they were under strict lockdown
measures. This model explained 72% of the variance in EPDS
scores at baseline. Relative weights, rescale relative weights, and
coefficients directions of each predictor are shown in Table 2.

All variables with the exception of sexual functioning were
significant predictors of T1 EPDS scores. Together, perceived
stress and anxiety scores accounted for approximately 68.4% of
the predicted variance of EPDS scores. These results denote that
perceived stress and anxiety reported at baseline were positively
and significantly associated with depressive symptoms at that
time-point. Considering the results per group, social support and
anxiety were significant predictors of EPDS scores, indicating that
women differed significantly depending on whether they were
under the strict lockdown measures of the state of emergency. In
fact, anxiety scores explained significantly less percentage of the
EPDS variance when women were under strict lockdown,
comparing to when women were not under strict lockdown.
On the other hand, perceived social support showed the opposite

effect, as it had a significantly greater predictive power of
depressive symptoms when women were in a state of
emergency compared to when they were not. This result
shows the impact of social support as a protective factor
against depression during strict lockdown measures.

DISCUSSION

The current pandemic has increased research and clinical
demands to understand the wide-reaching impacts on
populations’ physical and mental health across the globe. As a
result of the pandemic, pregnant and postpartum women have
faced disruptive changes to their pre- and post-natal experiences
[42, 43], which may have increased the stressful character of this
period and make them a particularly vulnerable population.
Although Portugal was one of the European governments to
implement the strictest and longest confinement and stay-at-
home measures, to our knowledge there are currently no
longitudinal reports on the impact of the pandemic on the
perinatal mental health of Portuguese women. The current
study aimed to fill this gap. Across three assessment waves, a
sample of Portuguese women who were having their first child
during the pandemic was assessed from pregnancy to 6-month
postpartum, with the aim of examining the effects of the
pandemic on their risk of developing depressive symptoms.
Specifically, we assessed whether pandemic-related
confinement measures were associated with a heightened risk
of developing depressive symptoms across this period, and
whether recognised risk and protective factors might heighten
or, conversely, protect women against deleterious effects of the
pandemic.

Findings add to our understanding of the impact of the
pandemic on women’s perinatal mental health by
demonstrating evidence of differential vulnerability across
specific moments of the transition and of the contribution of
targettable risk and protective factors for these women.
Specifically, we found that the risk of reporting depressive
symptoms was higher when women were in the third
trimester and approaching the end of their pregnancy than
when women were already at postpartum. Although it is

TABLE 2 | Relative weight analysis predicting baseline (third-trimester) depressive symptoms using anxiety, dyadic-adjustment, perceived stress, perceived social support,
mindfulness, sexual distress, and sexual functioning measured at the same moment (Porto, Portugal, 2021).

Predictors Global sample Emergency state YES Emergency state NO Group comparison

RW RS-RW RW RS-RW RW RS-RW CI. Lower CI. Upper

HADS 0.26 [+]* 36.81 0.15 22.79 0.29 39.32 0.032 0.232*
DASR 0.02 [−]* 3.34 0.03 3.85 0.02 3.24 −0.061 0.035
PSS 0.23 [+]* 31.58 0.20 29.34 0.23 31.35 −0.063 0.127
MSPSS 0.03 [−]* 8.51 0.17 24.24 0.05 6.36 −0.232 −0.020*
FFMQ 0.07 [−]* 9.62 0.09 13.46 0.07 8.83 −0.109 0.052
FSDS 0.06 [+]* 8.79 0.03 4.75 0.07 9.60 −0.022 0.097
FSFI 0.01 [−] 1.34 0.01 1.57 0.01 1.29 −0.038 0.030

Note: RW, relative weights, which are scaled in the metric of relative effect sizes (i.e., proportion of variance in the EPDS attributed to the predictor) and sum to the model R2; [+] Positive
value of GLM estimate [−] Negative value of GLM estimate; RS-RW, rescaled relative weights, which represent the percentage of the predicted criterion space (R2) that is attributed to each
predictor variable and (within rounding error) sum to 100. *p < 0.05. Bolded values indicate significant effects.
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recognised that postpartum is typically a highly demanding
period for women—who need to adapt to the novel biological
(e.g., physical recovery from childbirth and breastfeeding),
psychological (e.g., depression, fatigue), and social (e.g., change
in identity and roles) changes of the transition—current findings
suggest that the pandemic context may have posed highly
demanding stressors to an earlier period typically less
vulnerable. The imminence of childbirth while managing the
rapidly changing medical guidelines and the perceived lack of
social support resulting from the pandemic-related isolation
measures (e.g., from the medical staff, from their partners,
from family and friends), may have contributed to this
increase in depressive symptoms during pregnancy.

Because of the mandatory and rigid physical isolation and social
distancing measures that were put in place during the current
pandemic, we examined whether being under a state of emergency
at the time of assessment could explain the likelihood of reporting
greater depressive symptoms. For pregnant women, depressive
symptoms were significantly higher by 1.38 points (EPDS score)
for those who were under lockdown compared to those who were
not under lockdown. This finding supports the idea that strict
COVID-related lockdown measures were significantly associated
with an increase in women’s depressive symptomatology and it is
in line with prior research indicating that, while effective in
preventing the spread of the disease, isolation measures also
have harmful direct and indirect effects on the physical and
mental health of the populations, including negative effects on
individuals’ quality of life, interpersonal relationships and,
importantly, psychological and physical health [10, 44, 45].

When examining whether there was an added vulnerability of
being under strict lockdown at different timings of pregnancy and
postpartum (i.e., third pregnancy trimester, 3-, or 6-month
postpartum), we found a significant interaction such that
depressive symptoms decreased over time when women were
exposed to the restrictions of the state of emergency at pregnancy,
and the opposite pattern of increase in depressive symptoms over
time when women were not under strict lockdown at pregnancy.
However, this interaction effect ceased to be significant when the
heightened increase in depressive scores at baseline for women who
were under lockdown was taken into account. These results indicate
that depressive symptoms experienced by women during their third
trimester were influential of all subsequent variations in depressive
symptoms over time, up to 6-month after childbirth. This confirms
prior studies indicating that prenatal depressive symptoms are among
the strongest predictors of postnatal depressive symptoms [5] and
highlight the importance of targeting pregnant women during
pregnancy in order to prevent heightened depressive
symptomatology at postpartum, which is of particular importance
during the current pandemic.

Building upon models of vulnerability to psychopathology, we
examined the role of several recognised protective and risk factors
for the development of depressive symptoms during the perinatal
period, while considering the experience of lockdown. Since the
third trimester of pregnancy was the most vulnerable period for
women’s experience of depressive symptoms, as priorly described,
we specifically examined the contribution of individual (i.e., anxiety,
perceived stress, mindfulness) and relational (i.e., perceived social

support, dyadic adjustment, sexual wellbeing) factors to the
likelihood of experiencing depressive symptoms between women
whowere pregnant during lockdown and a control group of women
who were pregnant in a period when lockdown measures were not
in place. The examined factors accounted for 72% of the variance in
women’s depressive symptomatology and, as expected, we found
support for the contribution of individual vulnerability factors in
both groups. Together, perceived stress and anxiety scores
explained 68% of the variance for both groups of women. These
results highlight the marked interdependence between perceived
stress, anxiety, and depression, aligning with research conducted
before and during the current pandemic [5, 12].

Interestingly, when considering lockdown status, anxiety and
social support demonstrated contrasting effects on the likelihood of
experiencing depressive symptoms. For women who were under
strict lockdown, the contribution of their anxiety levels to explain
their depressive symptomatology was significantly lower (23%)
compared to women who were not under strict lockdown (39%),
to whom this contribution was more important. Although the
presence of prenatal anxiety is recognised to increase the
likelihood of developing maternal illness and that this association
can be exacerbated by the current pandemic [12], current findings
show that the strength of this link can be different between before
and during strict lockdown restrictions. This difference can be
explained by the cause of anxiety or other factors that may be
more critical during the pandemic in developing depression.
Conversely, perceived social support demonstrated the opposite
effect, as it had a significantly greater predictive power of
depressive symptoms (24%) when women were under strict
lockdown compared to when they were not (6%). This
emphasises the central role of social support as a protective factor
against the development of depression during challenging periods.
Indeed, maintaining positive relations of support during pregnancy
can help women deal with stress, decrease the likelihood of mothers
experiencing postpartum depression, and is directly and indirectly
linked to indices of physical and mental health [46–48].

This study contributes to a much-needed area of research
during the current pandemic by exploring the intricate and
longitudinal associations between external maternal stressors
of the COVID-19 pandemic and individual vulnerability
factors in the potential development of maternal depression.
By employing a longitudinal approach, we were able to
explore the temporal associations among these factors, in a
particularly vulnerable population as are pregnant and
postpartum women. However, current findings should be
considered in light of some limitations. Data were collected
online, which limited participation to women with access to
online resources, but using interviews would be less suitable in
the context of a pandemic, possibly increasing noncompliance.
We targeted a relatively large sample of women across a period
which is typically difficult to monitor, with a good retention rate.
It is possible, however, that those participants who dropped out
might have presented particular characteristics that prevented
them from participating in an online study at this moment of
their lives (e.g., lower Portuguese literacy, lower educational
background and income level, higher depression).
Additionally, all women in this study were in intimate, mixed-
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sex relationships, were transitioning to parenthood for the first-
time, and were healthy at entry. It is unknown whether results
generalise to more diverse samples or to those who are faced
with additional stressors (e.g., same-sex couples, mothers to an
infant born preterm, with comobidities) and this might be
explored in future research. In the current study, significant
variance was found for women’s depressive symptoms at
baseline and over time, with significant variability in
trajectories. As such, a group-based approach might prove
helpful for future studies to determine specific longitudinal
trajectory and predictors of depressive symptomatology
during the COVID-19 pandemic.

Perinatal depressive symptoms are among the most
common maternal mental health complaints, with a marked
proportion of women being at risk for developing postpartum
depression [2–4]. The current findings can guide researchers
and clinicians in targeting the specific challenges which have
emerged during the pandemic for these women, and to develop
effective strategies to promote new mothers’ psychological
wellbeing.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study, as well as syntax
for all analyses, are available upon reasonable request from the
corresponding author, IT.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the Ethics Committees at the Faculty of Psychology,
the University of Porto, and the Centro Materno-Infantil do
Norte. The patients/participants provided their written informed
consent to participate in this study.

AUTHOR CONTRIBUTIONS

Conceptualization: IT, JF, and MC. Methodology: IT, JF, PB-H,
TB, and MC. Writing—Original draft: IT, JF, and PB-H.
Writing—Review and Editing: IT, JF, and MC. Funding
Acquisition: IT and MC. Supervision: MC.

FUNDING

This study was funded by the Portuguese Foundation for Science
and Technology (FCT; Gender Research for COVID 19_135,
SFRH/BD/131808/2017) and the Compete 2020 program (CPUP
UIDB/00050/2020, POCI-01-0145-FEDER-0072).

CONFLICT OF INTEREST

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that
could be construed as a potential conflict of interest.

ACKNOWLEDGMENTS

The authors would like to thank Centro Materno-Infantil do
Norte for their collaboration in the recruitment of participants
and all women who dedicated their time to this study.

SUPPLEMENTARY MATERIAL

The SupplementaryMaterial for this article can be found online at:
https://www.ssph-journal.org/articles/10.3389/ijph.2022.1604608/
full#supplementary-material

Supplementary Figure 1 | Trelis Plot.

REFERENCES

1. Stewart DE, Vigod SN. Postpartum Depression: Pathophysiology, Treatment,
and Emerging Therapeutics. Annu Rev Med (2019) 70:183–96. doi:10.1146/
annurev-med-041217-011106

2. Abdollahi F, Zarghami M. Effect of Postpartum Depression on Women’s
Mental and Physical Health Four Years after Childbirth. East Mediterr Health J
(2018) 24(10):1002–9. doi:10.26719/2018.24.10.1002

3. Beck CT. The Effects of Postpartum Depression on Child Development: A
Meta-Analysis. Arch Psychiatr Nurs (1998) 12(1):12–20. doi:10.1016/S0883-
9417(98)80004-6

4. Tissera H, Auger E, Séguin L, Kramer MS, Lydon JE. Happy Prenatal
Relationships, Healthy Postpartum Mothers: A Prospective Study of
Relationship Satisfaction, Postpartum Stress, and Health. Psychol Health
(2021) 36(4):461–77. doi:10.1080/08870446.2020.1766040

5. Hutchens BF, Kearney J. Risk Factors for Postpartum Depression: An
Umbrella Review. J Midwifery Women’s Health (2020) 65(1):96–108.
doi:10.1111/jmwh.13067

6. Ingram RE, Luxton DD. Vulnerability-stress Models. In: BL Hankin
JRZ Abela, editors. Development of Psychopathology: A Vulnerability
Stress Perspective. Thousand Oaks, CA: Sage Publications, Inc (2005). p.
32–46.

7. Juan J, Gil MM, Rong Z, Zhang Y, Yang H, Poon LC. Effect of Coronavirus
Disease 2019 (COVID-19) on Maternal, Perinatal and Neonatal Outcome:
Systematic Review. Ultrasound Obstet Gynecol (2020) 56(1):15–27. doi:10.
1002/uog.22088

8. Yang Z, Wang M, Zhu Z, Liu Y. Coronavirus Disease 2019 (COVID-19) and
Pregnancy: A Systematic Review. J Maternal-Fetal Neonatal Med (2020) 1–4.
doi:10.1080/14767058.2020.1759541

9. Motrico E, Bina R, Bina R, Domínguez-Salas S, Mateus V, Contreras-García
Y, et al. Impact of the Covid-19 Pandemic on Perinatal Mental Health
(Riseup-PPD-COVID-19): Protocol for an International Prospective Cohort
Study. BMC Public Health (2021) 21(368):1–11. doi:10.1186/s12889-021-
10330-w

10. Tavares IM, Fernandes J, Moura CV, Nobre PJ, Carrito ML. Adapting to
Uncertainty: A Mixed-Method Study on the Effects of the COVID-19
Pandemic on Expectant and Postpartum Women and Men. Front Psychol
(2021) 12. doi:10.3389/fpsyg.2021.688340

11. Lebel C, MacKinnon A, Bagshawe M, Tomfohr-Madsen L, Giesbrecht G.
Elevated Depression and Anxiety Symptoms Among Pregnant Individuals
during the COVID-19 Pandemic. J Affective Disord (2020) 277:5–13. doi:10.
1016/j.jad.2020.07.126

12. Doyle FL, Klein L. Postnatal Depression Risk Factors: An Overview of Reviews
to Inform COVID-19 Research, Clinical, and Policy Priorities. Front Glob
Womens Health (2020) 1:1. doi:10.3389/fgwh.2020.577273

Int J Public Health | Owned by SSPH+ | Published by Frontiers March 2022 | Volume 67 | Article 16046088

Fernandes et al. Maternal Depressive Symptoms During COVID-19

https://www.ssph-journal.org/articles/10.3389/ijph.2022.1604608/full#supplementary-material
https://www.ssph-journal.org/articles/10.3389/ijph.2022.1604608/full#supplementary-material
https://doi.org/10.1146/annurev-med-041217-011106
https://doi.org/10.1146/annurev-med-041217-011106
https://doi.org/10.26719/2018.24.10.1002
https://doi.org/10.1016/S0883-9417(98)80004-6
https://doi.org/10.1016/S0883-9417(98)80004-6
https://doi.org/10.1080/08870446.2020.1766040
https://doi.org/10.1111/jmwh.13067
https://doi.org/10.1002/uog.22088
https://doi.org/10.1002/uog.22088
https://doi.org/10.1080/14767058.2020.1759541
https://doi.org/10.1186/s12889-021-10330-w
https://doi.org/10.1186/s12889-021-10330-w
https://doi.org/10.3389/fpsyg.2021.688340
https://doi.org/10.1016/j.jad.2020.07.126
https://doi.org/10.1016/j.jad.2020.07.126
https://doi.org/10.3389/fgwh.2020.577273


13. Spinola O, Liotti M, Speranza AM, Tambelli R. Effects of COVID-19 Epidemic
Lockdown on Postpartum Depressive Symptoms in a Sample of Italian
Mothers. Front Psychiatry (2020) 11:1177. doi:10.3389/fpsyt.2020.589916

14. Guvenc G, Yesilcinar İ, Ozkececi F, Öksüz E, Ozkececi CF, Konukbay D, et al.
Anxiety, Depression, and Knowledge Level in Postpartum Women during the
COVID-19 Pandemic. Perspect Psychiatr Care (2020) 57(3):1449–58. doi:10.
1111/ppc.12711

15. Pariente G, Wissotzky Broder O, Sheiner E, Lanxner Battat T, Mazor E, Yaniv
Salem S, et al. Risk for Probable post-partum Depression Among Women
during the COVID-19 Pandemic. Arch Womens Ment Health (2020) 23(6):
767–73. doi:10.1007/s00737-020-01075-3

16. Fernandes DV, Canavarro MC, Moreira H. Postpartum during COVID-19
Pandemic: Portuguese Mothers’ Mental Health, Mindful Parenting, and
Mother-Infant Bonding. J Clin Psychol (2021) 77:1997–2010. doi:10.1002/
jclp.23130

17. Liang P,Wang Y, Shi S, Liu Y, Xiong R. Prevalence and Factors Associated with
Postpartum Depression during the COVID-19 Pandemic Among Women in
Guangzhou, China: A Cross-Sectional Study. BMC Psychiatry (2020) 20(557):
1–8. doi:10.1186/s12888-020-02969-3

18. Zanardo V, Manghina V, Giliberti L, Vettore M, Severino L, Straface G.
Psychological Impact of COVID-19 Quarantine Measures in Northeastern
Italy on Mothers in the Immediate Postpartum Period. Int J Gynecol Obstet
(2020) 150(2):184–8. doi:10.1002/ijgo.13249

19. Chang S-R, Lin W-A, Lin H-H, Shyu M-K, Lin M-I. Sexual Dysfunction
Predicts Depressive Symptoms during the First 2 Years Postpartum. Women
and Birth (2018) 31(6):e403–e411. doi:10.1016/j.wombi.2018.01.003

20. Dawson SJ, Strickland NJ, Rosen NO. Longitudinal Associations between
Depressive Symptoms and Postpartum Sexual Concerns Among First-Time
Parent Couples. J Sex Res (2020) 59:150–9. doi:10.1080/00224499.2020.1836114

21. de Oliveira L, Carvalho J. Women’s Sexual Health during the Pandemic of
COVID-19: Declines in Sexual Function and Sexual Pleasure. Curr Sex Health
Rep (2021) 13:76–88. doi:10.1007/s11930-021-00309-4

22. Günther-Bel C, Vilaregut A, Carratala E, Torras-Garat S, Pérez-Testor C. A
Mixed-method Study of Individual, Couple, and Parental Functioning during
the State-regulated COVID-19 Lockdown in Spain. Fam Proc (2020) 59(3):
1060–79. doi:10.1111/famp.12585

23. Panzeri M, Ferrucci R, Cozza A, Fontanesi L. Changes in Sexuality and Quality
of Couple Relationship during the Covid-19 Lockdown. Front Psychol (2020)
11:2523. doi:10.3389/fpsyg.2020.565823

24. Ahrens KF, Neumann RJ, Kollmann B, Brokelmann J, von Werthern NM,
Malyshau A, et al. Impact of COVID-19 Lockdown on Mental Health in
Germany: Longitudinal Observation of Different Mental Health Trajectories
and Protective Factors. Transl Psychiatry (2021) 11(1):1–10. doi:10.1038/
s41398-021-01508-2

25. Conversano C, Di Giuseppe M, Miccoli M, Ciacchini R, Gemignani A, Orrù G.
Mindfulness, Age and Gender as Protective Factors against Psychological
Distress during Covid-19 Pandemic. Front Psychol (2020) 11:1900. doi:10.
3389/fpsyg.2020.01900

26. Cox JL, Holden JM, Sagovsky R. Detection of Postnatal Depression. Br
J Psychiatry (1987) 150(6):782–6. doi:10.1192/bjp.150.6.782

27. Figueiredo B, Pacheco A, Costa R. Depression during Pregnancy and the
Postpartum Period in Adolescent and Adult Portuguese Mothers. Arch
Womens Ment Health (2007) 10(3):103–9. doi:10.1007/s00737-007-0178-8

28. RP Snaith AP Zigmond, editors. The Hospital Anxiety and Depression Scale
Manual. Oxford: NFER-Nelson (1994).

29. Pais-Ribeiro J, Silva I, Ferreira T, Martins A, Meneses R, Baltar M. Validation
Study of a Portuguese Version of the Hospital Anxiety and Depression Scale.
Psychol Health Med (2007) 12(2):225–37. doi:10.1080/13548500500524088

30. Busby DM, Christensen C, Crane DR, Larson JH. A Revision of the Dyadic
Adjustment Scale for Use with Distressed and Nondistressed Couples:
Construct Hierarchy and Multidimensional Scales. J Marital Fam Ther
(1995) 21(3):289–308. doi:10.1111/j.1752-0606.1995.tb00163.x

31. Costa P. Desenvolvimento da Escala Revista de Ajustamento Diádico (RDAS)
com Casais Do Mesmo Sexo. In: VIII Congresso Iberoamericano de Avaliação
Psicológica; January 2012; Lisboa, Portugal (2012). p. 1231–8.

32. Cohen S, Kamarck T, Mermelstein R. A Global Measure of Perceived Stress.
J Health Soc Behav (1983) 24(4):385–96. doi:10.2307/2136404

33. Trigo M, Canudo N, Branco F, Silva D. Estudo das propriedades psicométricas
da Perceived Stress Scale (PSS) na população portuguesa. Psychologica (2010)
1(53):353–78. doi:10.14195/1647-8606_53_17

34. Zimet GD, Dahlem NW, Zimet SG, Farley GK. The Multidimensional Scale of
Perceived Social Support. J Personal Assess (1988) 52(1):30–41. doi:10.1207/
s15327752jpa5201_2

35. Carvalho S, Pinto-Gouveia J, Pimentel P, Maia D, Mota-Pereira J. Características
psicométricas da versão portuguesa da Escala Multidimensional de Suporte
Social Percebido (Multidimensional Scale of Perceived Social Support - MSPSS).
Psychologica (2011) 1(54):331–57. doi:10.14195/1647-8606_54_13

36. Baer RA, Smith GT, Lykins E, Button D, Krietemeyer J, Sauer S, et al. Construct
Validity of the Five Facet Mindfulness Questionnaire in Meditating and
Nonmeditating Samples. Assessment (2008) 15:329–42. doi:10.1177/
1073191107313003

37. Ramos A, Ramos A, Rosado A, Serpa S, Cangas A, Gallego J. Validity Evidence
of the Portuguese Version of the Five Facet Mindfulness Questionnaire. Rev
Psicol Del Deporte (2018) 27:87–98.

38. Derogatis L, Clayton A, Lewis-D’Agostino D, Wunderlich G, Fu Y. Validation
of the Female Sexual Distress Scale-Revised for Assessing Distress in Women
with Hypoactive Sexual Desire Disorder. J Sex Med (2008) 5(2):357–64. doi:10.
1111/j.1743-6109.2007.00672.x

39. Rosen C, Brown J, Heiman S, Leib R, Brown C, Heiman J, et al. The Female
Sexual Function Index (FSFI): A Multidimensional Self-Report Instrument for
the Assessment of Female Sexual Function. J Sex Marital Ther (2000) 26(2):
191–208. doi:10.1080/009262300278597

40. Pechorro P, Diniz A, Almeida S, Vieira R. Validação portuguesa Do índice de
Funcionamento Sexual Feminino (FSFI). Lp (2009) 7(1):33–44. doi:10.14417/
lp.684

41. Tonidandel S, LeBreton JM. Relative Importance Analysis: A Useful
Supplement to Regression Analysis. J Bus Psychol (2011) 26(1):1–9. doi:10.
1007/s10869-010-9204-3

42. Di Mascio D, Khalil A, Saccone G, Rizzo G, Buca D, Liberati M, et al. Outcome
of Coronavirus Spectrum Infections (SARS, MERS, COVID-19) during
Pregnancy: A Systematic Review and Meta-Analysis. Am J Obstet Gynecol
MFM (2020) 2(2):100107–7. doi:10.1016/j.ajogmf.2020.100107

43. Wastnedge EAN, Reynolds RM, van Boeckel SR, Stock SJ, Denison FC,Maybin
JA, et al. Pregnancy and COVID-19. Physiol Rev (2021) 101(1):303–18. doi:10.
1152/physrev.00024.2020

44. Cacioppo JT, Cacioppo S, Capitanio JP, Cole SW. The Neuroendocrinology of
Social Isolation. Annu Rev Psychol (2015) 66:733–67. doi:10.1146/annurev-
psych-010814-015240

45. Cornwell EY, Waite LJ. Social Disconnectedness, Perceived Isolation, and
Health Among Older Adults. J Health Soc Behav (2009) 50(1):31–48. doi:10.
1177/002214650905000103

46. Collins NL, Dunkel-Schetter C, Lobel M, Scrimshaw SC. Social Support in
Pregnancy: Psychosocial Correlates of Birth Outcomes and Postpartum
Depression. J Personal Soc Psychol (1993) 65(6):1243–58. doi:10.1037//
0022-3514.65.6.124310.1037/0022-3514.65.6.1243

47. Matthey S, Barnett B, Ungerer J, Waters B. Paternal and Maternal Depressed
Mood during the Transition to Parenthood. J Affective Disord (2000) 60(2):
75–85. doi:10.1016/s0165-0327(99)00159-7

48. Rosand GMB, Slinning K, Eberhard-Gran M, Roysamb E, Tambs K. The
Buffering Effect of Relationship Satisfaction on Emotional Distress in Couples.
BMC Public Health (2012) 12(6):1–13. http://www.biomedcentral.com/1471-
2458/12/6 (Accessed 28 September, 2021). doi:10.1186/1471-2458-12-66

Copyright © 2022 Fernandes, Tavares, Bem-Haja, Barros and Carrito. This is an
open-access article distributed under the terms of the Creative Commons Attribution
License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner(s) are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.

Int J Public Health | Owned by SSPH+ | Published by Frontiers March 2022 | Volume 67 | Article 16046089

Fernandes et al. Maternal Depressive Symptoms During COVID-19

https://doi.org/10.3389/fpsyt.2020.589916
https://doi.org/10.1111/ppc.12711
https://doi.org/10.1111/ppc.12711
https://doi.org/10.1007/s00737-020-01075-3
https://doi.org/10.1002/jclp.23130
https://doi.org/10.1002/jclp.23130
https://doi.org/10.1186/s12888-020-02969-3
https://doi.org/10.1002/ijgo.13249
https://doi.org/10.1016/j.wombi.2018.01.003
https://doi.org/10.1080/00224499.2020.1836114
https://doi.org/10.1007/s11930-021-00309-4
https://doi.org/10.1111/famp.12585
https://doi.org/10.3389/fpsyg.2020.565823
https://doi.org/10.1038/s41398-021-01508-2
https://doi.org/10.1038/s41398-021-01508-2
https://doi.org/10.3389/fpsyg.2020.01900
https://doi.org/10.3389/fpsyg.2020.01900
https://doi.org/10.1192/bjp.150.6.782
https://doi.org/10.1007/s00737-007-0178-8
https://doi.org/10.1080/13548500500524088
https://doi.org/10.1111/j.1752-0606.1995.tb00163.x
https://doi.org/10.2307/2136404
https://doi.org/10.14195/1647-8606_53_17
https://doi.org/10.1207/s15327752jpa5201_2
https://doi.org/10.1207/s15327752jpa5201_2
https://doi.org/10.14195/1647-8606_54_13
https://doi.org/10.1177/1073191107313003
https://doi.org/10.1177/1073191107313003
https://doi.org/10.1111/j.1743-6109.2007.00672.x
https://doi.org/10.1111/j.1743-6109.2007.00672.x
https://doi.org/10.1080/009262300278597
https://doi.org/10.14417/lp.684
https://doi.org/10.14417/lp.684
https://doi.org/10.1007/s10869-010-9204-3
https://doi.org/10.1007/s10869-010-9204-3
https://doi.org/10.1016/j.ajogmf.2020.100107
https://doi.org/10.1152/physrev.00024.2020
https://doi.org/10.1152/physrev.00024.2020
https://doi.org/10.1146/annurev-psych-010814-015240
https://doi.org/10.1146/annurev-psych-010814-015240
https://doi.org/10.1177/002214650905000103
https://doi.org/10.1177/002214650905000103
https://doi.org/10.1037//0022-3514.65.6.124310.1037/0022-3514.65.6.1243
https://doi.org/10.1037//0022-3514.65.6.124310.1037/0022-3514.65.6.1243
https://doi.org/10.1016/s0165-0327(99)00159-7
http://www.biomedcentral.com/1471-2458/12/6
http://www.biomedcentral.com/1471-2458/12/6
https://doi.org/10.1186/1471-2458-12-66
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

	A Longitudinal Study on Maternal Depressive Symptoms During the COVID-19 Pandemic: The Role of Strict Lockdown Measures and ...
	Introduction
	Methods
	Participants and Procedure
	Measures
	Sociodemographic Information
	Edinburgh Postnatal Depression Scale
	Hospital Anxiety and Depression Scale
	Dyadic Adjustment Scale-Revised
	Perceived Stress Scale
	Multidimensional Scale of Perceived Social Support
	Five Facet Mindfulness Questionnaire
	Female Sexual Distress Scale
	Female Sexual Function Index

	Statistical Analysis

	Results
	Relative Importance Analysis

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Conflict of Interest
	Acknowledgments
	Supplementary Material
	References


