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Objective: To assess the association between maternal fears about their infant/toddler and
depression and anxiety during the COVID-19 pandemic.
Methods: In 2019, all mothers who gave birth in hospitals in Rio Grande, RS, Brazil were asked to
respond to a standardized questionnaire (baseline). We followed them between May-June 2020 (first
follow-up point), August-December 2020 (second follow-up point), and from October 2021 to March
2022 (third follow-up point), and asked them if they were: (1) afraid that their infant/toddler would
become infected with COVID or get sick (yes/no), (2) afraid that they would contaminate their own child
with COVID, and/or (3) worried about the pandemic’s effects on their child’s future. At baseline and at
all follow-up points, we assessed depressive symptoms using the Edinburgh Postnatal Depression
Scale and anxiety symptoms using the Generalized Anxiety Disorder Scale, creating symptom
trajectories using group-based trajectory modelling. We used multinomial logistic regression to
calculate adjusted relative risk ratios (RRR).
Results: A total of 1,296 mothers participated. Worrying about the pandemic’s effects on their child’s
future and the fear of contaminating their own child with COVID-19 increased the risk of raising
depressive symptoms to a clinical level (RRR = 4.97, 95%CI 2.32-10.64 and RRR = 3.87, 95%CI 1.58-
9.47, respectively) and anxiety to a moderate level (RRR = 2.91, 95%CI 1.69-5.01 and RRR = 1.86,
95%CI 1.03-3.35, respectively).
Conclusion: Fear for their children increased maternal depressive and anxiety symptoms during the
pandemic.
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Introduction

Although the first official cases of COVID-19 in Brazil
were reported in March 2020, a study found that SARS-
CoV-2 had been circulating undetected since at least
November 2019.1 The primary control and prevention
measure for the outbreak was social isolation, which had
a significant impact on the daily routines and mental
health of the population.2

Globally, the prevalence of major depressive and
anxiety disorders increased an estimated 27.6% and

25.6%, respectively, due to the pandemic.3 Studies
analyzing the psychological impact of social isolation in
previous epidemic outbreaks described stress triggers,
such as fear of infection, feelings of frustration, financial
loss, and the stigma of the disease,4,5 which affected all
age groups in different ways.

Daily parenting practices also underwent drastic
changes during the pandemic, for which many parents
were unprepared. This led to increased concern, worry,
and fear, which affected child development and parental
mental health.6 Moreover, studies have shown that
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maternal stress negatively affected the temperament of
babies born during the pandemic,7 and maternal physio-
logical stress and pandemic-related worries or fears have
been associated with poorer emotional-behavioral health
in children.7,8

For mothers, thinking about the consequences of
COVID-19 was strongly associated with fear, anxiety,9

and maternal depression.10 Pandemic-related fears have
been associated with increased mental health problems,
especially among those with a history of depression.11

However, it is hypothesized that mothers’ fears for their
children could also impact their own mental health,
especially depression and anxiety symptoms.

As shown in previous studies, maternal depression and
anxiety increased exponentially during the first year of the
pandemic.12 These mental health disorders are already
public health problems in Brazil, with more than eight
million Brazilians suffering from depression, of whom
approximately 60% are women.13,14

This study investigated the association between 1)
maternal worry about the effects of the pandemic on the
future of their infant/toddler, 2) fear that their child would
become infected with COVID, and maternal depression
and anxiety symptoms postpartum (pre-pandemic) and
during the pandemic.

Methods

Study design and participants

All mothers who gave birth in maternity hospitals in the
municipality of Rio Grande, RS, Brazil, between January
1 and December 31, 2019 (pre-pandemic) were invited
to answer a standardized questionnaire by trained
interviewers. This original study included mothers who
had stillbirths, twins, or lived in rural areas of the
municipality.

Since our cohort study was designed for long-term
follow-up of mothers and their babies and because the
inclusion of twins and rural mothers required different
follow-up logistics, we included mothers with liveborn
singletons who lived in the urban area of the metropolitan
region in the 2019 Rio Grande Birth Cohort (n = 2,051),
using these women as our cohort baseline.

We intended to follow up these mothers on three
occasions between 2020 and 2022. The follow-up project
was called WebCOVID19, and data were collected
through a computer-assisted web interviewing approach.
The first two follow-ups were completed in 2020:
WebCOVID19-1 occurred between May and June, and
WebCOVID19-2 occurred between August and

December. Between October 2021 and May 2022, we
completed a third follow-up, WebCOVID19-3 (Figure 1).

Our intention was to follow up these mothers con-
tinuously during the pandemic and at key stages of child
development. Therefore, our first follow-up point was
when children were around 12 months of age, the second
was at 18 months, and the third was after 24 months.

A trained team contacted eligible mothers via tele-
phone, WhatsApp, or Facebook, inviting them to respond
to a web-based survey through an electronic link
produced using REDCap software (Vanderbilt Univer-
sity, Nashville, TN, USA).15 Mothers who reported no
Internet access or difficulty accessing the link or
completing the questionnaire received a support call,
and, if necessary, were allowed to answer the ques-
tionnaire by phone (less than 20% of all interviews).
The follow-up rate was 53.6% (n=1,100) for Web-
COVID19-1, 50.7% (n=1,040) for WebCOVID19-2, and
48.4% (n=992) for WebCOVID19-3 (Figure 1).

Variables

Outcomes

Depression and anxiety, our two main outcomes, were
measured at baseline (pre-pandemic) and at all three
follow-up points. Depressive symptoms were assessed
using the adapted and validated Brazilian version of the
Edinburgh Postnatal Depression Scale (EPDS).16 This
self-report questionnaire consists of 10 items that
assesses depressive symptoms in the last week. Each
question has four response options on a Likert scale
ranging from 0 to 3, according to the presence and
intensity of symptoms. In our sample, the internal
consistency (Cronbach’s alpha) of the EPDS was 0.83
at baseline, 0.88 for WebCOVID19-1, 0.89 for Web-
COVID19-2, and 0.91 for WebCOVID19-3.

To assess anxiety symptoms, we used the Generalized
Anxiety Disorder (GAD-7) scale, a 7-item self-report
instrument that provides a brief assessment of anxiety
in the last 2 weeks, reflecting general anxiety symptoms
described in DSM-5.17 Response options are on a Likert
scale from 0 to 3 points. The factorial structure, reliability,
and psychometric parameters of the Brazilian Portuguese
version were verified by Moreno et al.18 in 2016. In our
sample, the internal consistency (Cronbach’s alpha) of
the GAD-7 was 0.84 at baseline, 0.92 for WebCOVID19-1,
0.90 for WebCOVID19-2, and 0.90 for WebCOVID19-3.

We used group-based trajectory model to determine
trajectories for depression and anxiety based on max-
imum likelihood estimation. The group-based trajectory

Figure 1 Flowchart of 2019 Rio Grande Birth Cohort recruitment and follow-up.
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model is a type of longitudinal finite mixture model
designed to identify groups of individuals following similar
developmental trajectories.19 This approach assumes
that a population is composed of distinct groups defined
by similar changes over time. Our trajectories represent
the changes in the total raw score of each scale over time,
creating groups of mothers with similar patterns of change.

Even when dichotomized depression and anxiety
scores were not analyzed, cut-off points were used to
define and name the resulting trajectories. For the EPDS,
a score of 13 (sensitivity 59.5%; specificity 88.4%) was
considered depression (clinical symptoms), as proposed
by Santos et al.,16 while for the GAD-7 a score of 10 was
considered moderate symptoms and a score of 15 was
considered severe anxiety.20

Exposure

The main exposure variables in this study were maternal
fear that their child would become infected with the
COVID-19 virus and worry about the pandemic’s con-
sequences on their child’s future. To assess these
variables, the mothers answered yes or no to the
following statements about their thinking the last 7 days:

i) I have been afraid that my baby will be infected with
COVID or get sick.

ii) I have been afraid that I will contaminate my baby with
COVID.

iii) I have been worried about the effects of the pandemic
on my baby’s future.

The responses to these statements were collected at
both 2020 follow-up points. If the mother responded
positively at least once to a statement, we considered it a
positive case.

Covariables

The mothers were asked about their concerns for
themselves or other family members: ‘‘I have been afraid
that I would become infected with COVID or get sick’’ and
‘‘I have been afraid that other household members would
become infected with COVID’’ (yes/no).

These questions were asked at two follow-up points
(WebCOVID19-1 and WebCOVID19-2), and if the mother
responded positively at least once, we considered it a
positive case.

We also used the following baseline measures as
covariates: maternal age (classified as o 20, 20 to 24, 25
to 34, or X 35 years), race (Black, White, or mixed),
maternal education (o 4, 4-8, 9-11, or X 12 years), total
family income (in BRL), which was classified as multiples
of the federal minimum wage (o 1, 1 to o 2, 2 to o 3, X
3), whether the mother lived with a partner (yes, no), and
the number household members (o 3, 3 to 4, or X 5).

Statistical analysis

For the descriptive analysis, we calculated absolute and
relative frequencies, as well as mean scores and SD. We
used Fisher’s exact test for univariate analysis, and

multinomial (polytomous) logistic regression to calculate
relative risk ratios with corresponding 95%CI, since all
mental health trajectories were polytomous. We adjusted
all regression models for covariates, in which maternal
age, education, family income, and number of household
members were used as continuous variables. The
analyses were performed in Stata 16.1 (StataCorp,
College Station, TX, USA).

In the adjusted models, due to substantial follow-up
losses, propensity score analysis was performed, using
inverse probability weighted estimation based on the
baseline sociodemographic characteristics. We used this
variable to weight our final analysis and report appropriate
p-values for multinomial regression results. Therefore,
underrepresented mothers in the cohort would have a
higher weight in the analysis. We did this to minimize the
possibility of selection bias. We fitted a logistic regression
model with non-response during the pandemic as the
outcome and baseline covariates as predictors of non-
response. Variables that were independently associated
with non-response in univariate analyses were included in
this logistic regression (age, education, income, living with
a partner, and self-reported race). We ran a different
model for each non-response inverse probability weight
variable. We assessed model fit using the Hosmer-
Lemeshow test, which showed no indication of poor fit
in the missingness models (p 4 0.20). After fitting the
regression models, we predicted the values of the final
regressions and used the Stata propwt command to
generate inverse probability weight variables.

To create the trajectories, we used the Stata traj
command. CNORM distribution was used in the analyses.
The best-fit model was selected according to Bayesian
information criteria, Akaike’s information criterion, and
entropy (classification accuracy by averaging the poster-
ior probabilities after individuals were assigned to their
most likely class, with values closer to 1 indicating greater
precision). The probability that mothers belonged to the
trajectory in which they were included was also consid-
ered (posterior probability). If a mother was missing
values in one or two follow-up points, the model would
include her in the trajectory best fitted for her posterior
probability.

Ethics statement

This study was approved by the Universidade Federal do
Rio Grande ethics committee (protocol 15724819.6.
0000.5324). All participants provided written informed
consent online before the questionnaire was applied; their
anonymity was assured and they were informed of the
possible risks of participating in the study. Potential
participants who did not accept the terms were not
included in the study and did not respond to the
questionnaire.

Results

In total, 63.2% of the original sample (n=1,296) had valid
information for the main exposure variables and 70.2%
had information for depression and anxiety trajectories

Braz J Psychiatry. 2023;45(6)

Maternal fears and mental health during COVID 493



(n=1,440). In 2019, most of the mothers were between 25
and 34 years old (45.9%). Most self-reported their race as
White (78.9%), 77% had X 9 years of education, and
28.6% had X 12 years. The income of most families was
o 3 times the federal minimum wage (62%), and in
45.3% it was o 2 (Table 1). In general, more than 90% of
the mothers were afraid their child would become infected

with COVID-19, that they would contaminate their child
with COVID, or were worried about the effects of the
pandemic on the child’s future.

The trajectories are presented in Figure 2. For
depression, we found that the best fitting model created
three trajectories for depressive symptoms: i) stable low
(25.9%); ii) non-clinical increase (50.7%); and iii) clinical

Table 1 Description of sociodemographic characteristics, maternal fears, and mental health trajectories in the 2019 Rio
Grande Birth Cohort, Brazil

Variables

Maternal age (years)
o 20 148 (11.4)
20-24 336 (25.9)
25-34 595 (45.9)
X 35 217 (16.8)

Self-reported race
White 1,023 (78.9)
Mixed 180 (13.9)
Black 93 (7.2)

Maternal education (years)
o 4 22 (1.7)
4-8 270 (20.8)
9-11 633 (48.8)
X 12 371 (28.6)

Family income (in multiples of the federal minimum wage)
o 1 132 (10.6)
1 to o 2 432 (34.7)
2 to o 3 345 (27.8)
X 3 335 (26.9)

Lives with a partner
No 169 (13.0)
Yes 1,127 (87.0)

Number of household residents
o 3 41 (5.5)
3 to 4 542 (72.7)
X 5 163 (21.9)

Mother afraid that her child would become infected with COVID or get sick
No 49 (3.8)
Yes 1,247 (96.2)

Mother worried about the pandemic’s effects on her child’s future
No 123 (9.6)
Yes 1,156 (90.4)

Mother afraid of contaminating her child with COVID
No 1,078.3)
Yes 11,8391.7)

Mother afraid that she or her family members would become infected with COVID
No 68 (5.2)
Yes 1,277 (94.8)

Depression trajectories
Stable low 368 (25.9)
Non-clinical increase 721 (50.7)
Clinical increase 333 (23.4)

Anxiety trajectories
Stable U shape 827 (57.4)
Moderate increase 529 (36.8)
Severe increase 84 (5.8)

Data presented as n (%).
COVID = coronavirus disease.
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increase (23.4%). The first refers to mothers with a low
initial EPDS score that remained low throughout the
pandemic; the second refers to those whose symptoms
increased but did not reach the EPDS cut-off score of 13;
and the third group refers to those whose scores
increased above this threshold.

Figure 2 also shows the trajectories for anxiety
symptoms. The best-fitting model resulted in four trajec-
tories. There were two trajectories in which symptoms
decreased and increased, creating a broad U shape, but
since we considered the trajectories very similar, we
decided to merge them for further analysis. The trajec-
tories were designated as: i) stable U shape (57.4%); ii)
moderate increase, in which mothers with increased
symptoms reached the GAD-7 threshold for moderate
anxiety (36.7%); and iii) severe increase (5.8%),

consisting of mothers whose symptoms rose above the
severe anxiety threshold (GAD-7 X 15).

As shown in Table 2, maternal fear of contaminating
her infant with COVID increased the risk of being in the
non-clinical increase depression trajectory by 2.15 times
(95%CI 1.23-3.75), the risk of being in the clinical
increase depression trajectory by 3.87 times (95%CI
1.58-9.47), and the risk of being in the moderate increase
anxiety trajectory by 1.86 times (95%CI 1.03-3.35).
Similarly, maternal worry about the pandemic’s effect on
her child’s future increased her risk of being in the non-
clinical increase depression trajectory by 1.95 times (95%
CI 1.25-3.05), the risk of being in the clinical increase
depression trajectory by 4.97 times (95%CI 2.32-10.64),
and the risk of being in the moderate increase anxiety
trajectory by 2.91 times (95%CI 1.69-5.01).

Discussion

In our sample of mothers, fear of contaminating their child
with COVID and worry about the pandemic’s effects on
the child’s future were associated with increased depres-
sion and anxiety. Maternal fears had a major effect on
clinical symptoms of depression. This was especially true
for mothers afraid of contaminating their child with
COVID. These same fears and worries also raised the
risk that anxiety symptoms would increase to a moderate
level. However, we found no association with severe
anxiety symptoms. This might be explained by the fact
that few (o 5) mothers had severe anxiety. Thus, in the
regression models, after adjusting for other variables, any
association was lost because due to the small sample
size. Nevertheless, as shown in Table S1 (available as
online-only supplementary material), the results of Fish-
er’s exact test did suggest an association.

Even when fears were only reported in the first two
follow-up points, their effects could be seen afterwards,
which is why we included depression and anxiety
measures after measuring exposure. The depression
and anxiety trajectories represent the most likely grouping
of maternal symptom trajectories from baseline until
vaccines were applied (2021-2022). Even at this point,
symptoms did not subside but continued at the same
level, and fear was associated with increased symptoms
during the initial months and a subsequent plateau.

Our findings align with those of a cross-sectional study
of perinatal women in Qatar during the pandemic: their
main concern was not for themselves but for others.21 In
our sample, maternal fear was specifically focused on the
child. In Italy, Ravaldi et al.22 found that pregnant women
were more aware of the health of their family members,
partner, and infant than their own. A Polish study found
that women with a previous psychiatric diagnosis had a
higher risk of developing anxiety, post-traumatic stress
disorder, and postpartum depression.23 Similar results
were found in the USA, where pregnant and postpartum
women with a high level of concern for their families had
higher levels of anxiety, depression, and post-traumatic
stress disorder.24 Studies from Ethiopia, India, and
Vietnam have also reported an association between
maternal mental distress and stressful family events.25

Figure 2 Depression and anxiety trajectories of mothers in
the 2019 Rio Grande Birth Cohort. A) Depression symptoms
were assessed using the Edinburgh Postnatal Depression
Scale (EPDS). B) Anxiety symptoms assessed using the
Generalized Anxiety Disorder scale (GAD-7). Months refer to
the age of babies born in 2019.
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During the pandemic, fear of becoming infected with
COVID was the main concern of the Brazilian population
in general.26 It should be noted that the numerous
concerns triggered during the COVID-19 pandemic led
to general changes in parental relationships and beha-
viors while in isolation with their children, making them,
especially female caregivers, more susceptible to anxi-
ety27,28 and depression.29

Findings from studies during the pandemic suggest that
mothers, who are usually the primary caregivers, sacri-
ficed their well-being to meet their children’s needs.30

According to Russell et al.,30 overwhelming feelings in the
caregiver directly predict higher levels of GAD. A U.S.
study found that although mothers recognize the impor-
tance of good physical and mental health, motherhood
involves barriers to effective self-care, even before the
pandemic.31 Poor self-rated health was associated with
both anxiety and depression symptoms in pregnant
women at the beginning of the pandemic.32

It is important to recognize the limitations of this study.
Follow-up losses reached 4 50% in WebCOVID19-3.
This response rate is similar to that of most online cohort
studies.33 However, to overcome this problem we used
the group-based trajectory model, which can model
trajectories, despite missing values, based on the prob-
ability of belonging to a trajectory, which increased our
sample size, allowing us to analyze data from 63% of
eligible mothers. However, even with these numbers, we
could have suffered from selection bias, which is why we
performed a weighted analysis, using a propensity score
calculated with inverse probability weighting to predict the
likelihood of dropouts in the cohort. In addition, as shown
in Table S1 (available as online-only supplementary
material), in some cases o 5 mothers did not report the
specific fear but still had the outcome, making it likely that
there was no association between maternal fear that the
child would be contaminated and depression/anxiety
trajectories or unlikely that any association with severe
anxiety symptoms could be explained due to the lack of
statistical power.

On the other hand, this is the only population-based
birth cohort to have been undertaken in Brazil or similar
regions before and during the pandemic. Even with its

limitations, this is the only source of evidence we have to
assess these problems during this unique period. Our
objective was to evaluate the association between these
mothers’ fears about COVID-19 infection and their child’s
future and changes in maternal depression and anxiety
symptoms before and during the pandemic. Mothers who
were fearful for their child had a higher risk of increased
depressive and anxiety symptoms during the pandemic.
This reaffirms the relevance of mental health care for this
population, since mental well-being is fundamental,
directly affecting the quality of life of mothers and their
infants. It should be noted that the increase in depression
and anxiety symptoms was overwhelming during the
pandemic. Our final follow-up was in 2021-2022, after a
vaccine had been developed, when social isolation
measures began to relax, cases of COVID began to
decline, and things started changing for the better.
Nevertheless, the mothers’ mental health symptoms did
not abate, which suggests that they could have long-
lasting effects. Thus, our study reinforces the importance
of monitoring maternal mental health, so that depressive
and anxiety symptoms do not become a long-term
consequence of the pandemic.
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