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Background: There is an emerging literature on the mental health of both pre- and post-partum mothers
during the coronavirus disease 2019 (COVID-19) pandemic.

Methods: As of April 1, 2020, 23 mothers confirmed with COVID-19, 15 mothers suspected with
COVID-19 but with negative polymerase chain reaction tests, and 33 mothers without COVID-19 (Control
Group) were recruited for a study from Hubei Province in China. The Maternal Postnatal Attachment Scale
(MPAS), the Zung Self-rating Anxiety Scale, and the Zung Self-rating Depression Scale were applied to
investigate the attachment of mothers to their neonates and the postpartum mental health of mothers within
the first 3 months after delivery (between 20 to 89 days).

Results: The period of mother-child separation among the confirmed group (33.9£20.9 days) was
significantly longer than that of suspected group (16.7+12.2 days) and control group (10.7+8.4 days). The
total score of the MPAS in mothers confirmed with COVID-19 (45.5+4.2) was significantly lower (indicating
less mother-child attachment) than that in the suspected (50.5£4.7) and control (48.8+4.6) groups. A
negative correlation was noted between the mother-child separation time and the MPAS scores, including
the subscale scores of attachment (MPAS acore: Spearman’s p =-0.33, 95% CI: -0.095 to -0.538, P=0.005;
Subscale score of attachment: Spearman’s p =-0.40, 95% CI: -0.163 to -0.592, P=0.001). The incidence of
postpartum anxiety in the confirmed, suspected and control groups was 4.3%, 6.7% and 12.1%, respectively;
and the incidence of postpartum depression was 39.1%, 33.3% and 30.3%, respectively. No significant
difference was found with regards to maternal postpartum anxiety and depression among the three groups.
Conclusions: Decreased mother-child attachment found among mothers confirmed with COVID-19,
indicates that further intervention is needed to ensure mother-child interaction to appropriately develop
attachment. Mother-child attachment experienced disruption due to prolonged mother-child separation
necessitated by the COVID-19 management protocol, which needs to be revised to reduce prolonged
mother-child separation. Additionally, mothers with and without COVID-19 suffered a high incidence of
depression, which warrants further mental health investment for pregnant mothers during the COVID-19

pandemic.
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Introduction Methods
The coronavirus disease 2019 (COVID-19), caused by the Subjects

novel coronavirus (SARS-CoV-2), is characterized as an
acute and contagious respiratory disease (1). At present,
the COVID-19 pandemic has spread to most countries and
regions in the world, with 44.5 million cases recorded and
more than 1.1 million deaths as of October 29, 2020 (2,3).
The Director General of the World Health Organization
(WHO) on July 7, 2020 highlighted at a media briefing on
COVID-19 that “the outbreak is accelerating and we have
clearly not reached the peak of the pandemic” (2). Mental
health challenges have been noted during the outbreak in
China, with a higher prevalence of mental health problems
reported among women in hardest-hit areas during the
COVID-19 outbreak (4).

It has been reported that about 10-20% pregnant
women and women in the early postpartum period suffer
from mental health problems (5). Considering the risks of
perinatal mental health morbidity can be increased under
extreme stress (such as medical emergency, trauma and
natural disasters), the mental health care of pregnant women
should be urgently emphasized (6,7). Previous studies have
investigated the effects of the COVID-19 pandemic on
prenatal or postpartum depression and anxiety of women
(8-10). The COVID-19 pandemic has also affected other
types of maternal mental problems, such as fear, refusal to
breastfeed, irritability, loneliness, and post-traumatic stress
disorders (11). Additionally, the mother-child attachment is a
potential advantage to early childhood development but little
attention has been paid to it during the COVID-19 epidemic.

A multi-center longitudinal research study has been
carried out in Hubei Province, the epicenter of the
COVID-19 outbreak in China since February 10, 2020. In
this study, we compared the postpartum mental health status
between mothers confirmed or suspected with COVID-19
and mothers without COVID-19, and examined mother-
child attachment within the first 3 months (between 20 to
89 days) after delivery. We present the following article in
accordance with the STROBE reporting checklist (available
at http://dx.doi.org/10.21037/atm-20-6115).
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Participants were recruited from Hubei Province for a
multi-center longitudinal study on the transmission of
COVID-19 and its impact on health and developmental
outcomes among neonates born to mothers with confirmed/
suspected COVID-19. As of April 1, 2020, 71 pairs of
pregnant women and their neonates from four hospitals have
been recruited to this study (Figure I). The participants of
this study were from Wuhan (65 pairs), Xiaogan (four pairs),
and Yichang (two pairs), three cities that ranked first, second
and ninth, respectively, in terms of the number of confirmed
COVID-19 cases in Hubei Province as of April 1, 2020.
Among the participants, the confirmed group consisted of
23 pregnant women confirmed with COVID-19 and their
neonates, including one set of twins; the suspected group
included 15 pregnant women suspected of COVID-19
but found to be polymerase chain reaction (PCR) negative
and their neonates; and the control group composed of 33
pregnant women who were not confirmed/suspected of
COVID-19 and their neonates, including two sets of twins.
The Diagnosis and Treatment Scheme of Novel
Coronavirus Pneumonia (Trial Seventh Edition) issued
by Chinese National Health Commission was used for
the diagnosis of COVID-19 (12). All the mothers in the
confirmed group had a positive SARS-CoV-2 nucleic acid
test using a throat swab or serological antibodies, with
at least one clinical manifestation (e.g., fever, respiratory
tract symptoms, chest CT of pneumonia, or abnormal
blood routine) concurrently. The suspected group
included mothers who had any epidemiological history
within 14 days (e.g., travel or residence history in Wuhan
and its surrounding areas or other communities with
reported cases, close contact with COVID-19 confirmed
cases), and at least two of the COVID-19 related clinical
manifestations (e.g., fever, respiratory tract symptoms, chest
CT of pneumonia), but subsequently had a negative SARS-
CoV-2 nucleic acid test through throat swab and a negative
serological test. In selecting the participants from the
hospitals, mothers in confirmed and suspected groups were
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Pregnant women with or without COVID-19 (n=103) admitted in 12
hospitals of Hubei Province between February 10 - April 1, 2020

Inclusion:

1. Pregnant women confirmed/suspected with COVID-19
2. Random sample of hospitalized pregnant women

3. Obtain the patients’ informed consent

Exclusion:

1. Information provided was incomplete

2. Pregnant women who did not undergo PCR testing

3. Pregnant women who disapproved of the questionnaire survey
4. Pregnant women who had previous mental iliness

(32 cases were excluded because pregnant women disapproved

v v

of the questionnaire survey)

Confirmed group: Suspected group: Control group:
Pregnant women with pregnant women suspected pregnant women without
COVID-19 PCR (+) with COVID-19/PCR (-) confirmed/suspected COVID-19
(n=23) (n=15) (n=33)

A

Mental health of women (n=71)

v \

v

Self-rating Anxiety Scale Self-rating Depression Maternal Postnatal
(n=71) Scale (n=71) Attachment Scale (n=71)

Figure 1 Research protocol and process of this study. The participants were enrolled between February 10-April 1, 2020, and the follow-up

data were collected by May 15, 2020.

recruited from the available reported cases during February
10, 2020 to April 1, 2020. We used a random sampling
method for the selection of mothers in the control group,
from those who were admitted for birth or pregnancy
complications in the same hospitals as the confirmed and
suspected groups and matched by gestational age. These
mothers were without COVID-19 symptoms and abnormal
chest CT, and had a negative SARS-CoV-2 nucleic acid
test, but presented with other perinatal diseases (e.g.,
premature delivery, gestational hypertension, gestational
diabetes mellitus, gestational thyroid disease, fetal distress,
premature rupture of membrane) or neonatal diseases
(e.g., prematurity, hyperbilirubinemia, neonatal amniotic
fluid/meconium aspiration syndrome, neonatal respiratory
distress syndrome, neonatal bacterial pneumonia).

Data collection and methods

As of May 15, 2020, telephone-based follow-ups were
conducted after delivery to collect information on mother-
child attachment and the postpartum anxiety and depression
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of mothers. Mother-child attachment was assessed using
the Maternal Postnatal Attachment Scale (MPAS) (13).
Postpartum anxiety and depression of mothers were
assessed by the Zung Self-rating Anxiety Scale (SAS) and
the Zung Self-rating Depression Scale (SDS), respectively
(14-16). Data were collected through the Questionnaire
Star software within 3 months post-delivery, when the
mothers were discharged from isolation and able to stay
with their infants. Researchers familiar with the protocol
conducted the telephone follow-ups, and were trained on
the data collection tools and scales. The quality of data was
checked by repeating the survey among half of the mothers
randomly by telephone, and the results showed a high level
of consistency.

The MPAS consists of two subscales on parenting
anxiety and attachment respectively. A higher subscale score
of parenting anxiety indicates more anxiety of the mothers
when raising their children, and the higher subscale score
of attachment means the mothers are more attached to
their children (13). The cut off value was defined as 50 for
the SAS and SDS; if the score was equal to or higher than
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the cut off value, mothers were suspected with postpartum
anxiety or depression (17,18). Commonly used for the
diagnosis of anxiety and depressive disorders, the SAS and
SDS have been validated in Chinese women and applied to
postpartum women (16,19-21). Furthermore, mothers with
SAS score of 50-59 were identified with mild anxiety, 60—-69
with moderate anxiety, and >70 with severe anxiety (17).
Regarding depression, mothers with SDS score of 50-62
were identified with mild depression, 63—72 with moderate
depression, and >73 with severe depression (17,18).

Ethics

"This study has been registered in the Chinese Clinical Trial
Register (ChiCTR2000033960). The study protocol was
conducted in accordance with the Declaration of Helsinki
(as revised in 2013) and has been approved by the Medical
Ethics Committee of the Maternal and Child Health
Hospital of Hubei Province in China (Approval Number:
2020-IEC-XMO010). Informed consent was taken from all
the participants before the study.

Statistical analysis

IBM SPSS Statistics software (version 22.0) was used for
statistical analysis. The categorical variables were expressed
as numbers and proportions (%), and the Chi-square test
or Fisher test was used to compare the proportions of the
three groups, if applicable. The numerical variables were
expressed as mean = standard deviation. One-way ANOVA
was used to compare the data of the three groups which
conformed to normality and homogeneity of variance.
Kruskal-Wallis test was used to compare the numerical
variables among the three groups which did not conform
to the normality or homogeneity of variance. Unpaired
Student’s 7 test or Mann-Whitney U test was used to
compare the numerical variables between two groups which
conformed or did not conform to the normality of variance,
respectively. Spearman’s correlation was used to assess the
relationship between two numerical variables, which did not
conform to the normality of variance. P values less than 0.05
were considered as statistically significant.

Results

Basic information of mothers

Among the 23 mothers confirmed with COVID-19, their
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average age was 29.7 years old. Nearly 73.9% of them
were primiparas (women giving birth for the first time),
and 43.5% had a high school education or below. Two
mothers had a positive PCR test result prior to delivery,
and 21 mothers had positive results postnatally. All mothers
confirmed with COVID-19 had abnormal chest imaging,
and one of them had severe COVID-19 symptoms.
Fifteen had fever or respiratory tract symptoms, while the
remaining cases did not have typical COVID-19 symptoms
(one had decreased amniotic fluid, two had premature
rupture of membrane, and five were asymptomatic).
Caesarean section was performed on 87.0% of the
mothers, and one of the mothers had a twin pregnancy.
The average gestational age of their neonates was 38.2
weeks (ranging 34-42 weeks), with an average birth weight
of 3.0 kg (ranging 2.1-3.8 kg). Among them, 52.2% had
underlying pregnancy complications (including gestational
hypertension, diabetes, thyroid disease, fetal distress, or
intrauterine infection during pregnancy). None of their
neonates had birth asphyxia.

Fifteen mothers in the suspected group and 33 mothers
in the control group were enrolled in the study, and the
average age was 32.6 and 30.2 years, respectively. Among
the suspected and control groups, the percentages of
pregnancy complications were 80.0% and 57.6%, and
caesarean section was performed on 66.7% and 48.5% of
the mothers, respectively. The rate of caesarean section
was significantly higher in the confirmed group than in the
suspected and control groups (P=0.01, Chi-square test).
There were no statistical differences between the three
groups in age, educational level, incidence of pregnancy
complications, or incidence of birth complications and
abnormalities (e.g., amniotic fluid, umbilical cord and
placenta abnormalities, fetal distress) (Table 1).

Mother-child separation and attachment during daily
interactions

The maternal mental health survey was performed within
20 to 89 days, with an average length of about 2 months
after delivery. There was no significant difference in the
survey timing among the three groups (7uble 2). Due
to the COVID-19 pandemic, all babies and mothers in
the three groups were separated after delivery and the
length of separation lasted between 1 to 82 days due to
hospitalization and/or centralized quarantine procedures.
The babies in the control group were also separated
from mothers due to other perinatal or neonatal diseases
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Table 1 Basic information of the mothers
ltems Confirmed group (n=23) Suspected group (n=15) Control group (n=33) F/X2 value P value
Age (years) 29.7+3.7 32.6+5.3 30.2+3.5 2.47" 0.29
Primipara 17 (73.9%) 9 (60.0%) 22 (66.7%) 0.83 0.66
High school education or below 10 (43.5%) 8 (53.3%) 17 (51.5%) 0.47 0.79
Gestational hypertension 5(21.7%) 3 (20.0%) 3(9.1%) 1.95 0.38
GDM 3 (13.0%) 3 (20.0%) 8 (24.2%) 1.08 0.58
Gestational thyroid disease 1(4.3%) 4 (26.7%) 2 (6.1%) 6.09 0.05
IVF 2 (8.7%) 1(6.7%) 2 (6.1%) 0.15 0.93
Fetal distress 3 (13.0%) 3 (20.0%) 3(9.1%) 1.1 0.57
Intrauterine infection 4 (17.4%) 3 (20.0%) 7 (21.2%) 0.13 0.94
PROM >2 hours 4 (17.4%) 3 (20.0%) 11 (33.3%) 2.11 0.36
Caesarean delivery 20 (87.0%) 10 (66.7%) 16 (48.5%) 8.82 0.01*
Abnormal amniotic fluid 1(4.3%) 1(6.7%) 8 (24.2%) 5.30 0.07
Abnormal umbilical cord 3 (13.0%) 5(33.3%) 9 (27.3%) 2.43 0.30
Abnormal placenta 2 (8.7%) 2 (13.3%) 9 (27.3%) 3.44 0.18
Delivery complications 1(4.3%) 0 (0.0%) 3(9.1%) 1.71 0.43
Premature delivery 6 (26.1%) 4 (26.7%) 12 (36.4%) 0.84 0.66
Birth asphyxia 0 (0.0%) 2 (13.3%) 1(3.0%) 4.21 0.12
Delivery of twins 1(4.3%) 0 (0.0%) 2 (6.1%) 0.94 0.63
Gestational age (weeks) 38.2+1.9 37.2+2.8 37.6+2.6 1.02" 0.60
Neonatal birth weight (kg) 3.0+£0.5 2.8+0.6 3.0+£0.6 0.87 0.42
Mother-child separation (days) 33.9+20.9 16.7+12.2 10.7+£8.4 21.01" <0.001***

"Kruskal-Wallis test; *P<0.05; ***P<0.001. GA, gestational age; GDM, gestational diabetes mellitus; IVF, in vitro fertilization; PROM,

premature rupture of membrane.

that needed hospitalization. The period of mother-child
separation among the confirmed group (33.9£20.9 days)
was significantly longer than that of the other two
groups (suspected group: 16.7£12.2 days; control group:
10.7+8.4 days; P<0.001, Kruskal-Wallis test).

Mother-child attachment is a potential advantage to
early childhood development, and could be influenced by
mother-child separation, as well as maternal depression and
anxiety (22-24). The average MPAS scores were 45.5, 50.5,
and 48.8 for the confirmed, suspected and control groups,
respectively, indicating the confirm group had significantly
lower scores than the other two groups (P=0.003, one-way
ANOVA). The average subscale score of attachment in
the confirmed group was 27.9+3.7, which was significantly
lower than the other two groups (suspected group: 32.3+4.4;

© Annals of Translational Medicine. All rights reserved.

control group: 31.1+3.8; P=0.002, Kruskal-Wallis test).
The average subscale scores of parenting anxiety among
the confirmed, suspected and control groups were 17.6,
18.2, and 17.8, respectively, without significant difference
(P=0.86, one-way ANOVA).

Considering mother-child separation as a potential
factor affecting the mother-child attachment, we analyzed
the correlation between mother-child separation time and
the MPAS scores (including the subscale scores). A negative
correlation between the mother-child separation time and
the MPAS scores was noted (Spearman’s p =-0.33, 95% CI:
-0.095 to -0.538, P=0.005). A similar significant negative
correlation between the mother-child separation time
and the subscale scores of attachment was also detected

(Spearman’s p =-0.40, 95% CI: -0.163 to -0.592, P=0.001).
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Table 2 Questionnaire survey of maternal SAS, SDS and MPAS

Peng et al. Postpartum mental health of mothers with COVID-19

Iltems Confirmed group (n=23) Suspected group (n=15)  Control group (n=33) F/;(2 value P value
Timing of survey after delivery (days) 56.9+16.9 59.9+11.3 58.6+23.1 0.53' 0.77
SAS score 38.8+9.5 39.3+7.8 38.6+10.3 0.35' 0.84
Postpartum anxiety 1(4.3%) 1(6.7%) 4 (12.1%) 1.14 0.57
Mild 0 (0.0%) 1(6.7%) 2 (6.1%) NA NA
Moderate 0 (0.0%) 0 (0.0%) 2 (6.1%) NA NA
Severe 1(4.3%) 0 (0.0%) 0 (0.0%) NA NA
SDS score 45.4+13.4 42.1+12.5 441+12.9 0.67" 0.72
Postpartum depression 9 (39.1%) 5 (33.3%) 10 (30.3%) 0.47 0.79
Mild 6 (26.1%) 4 (26.7%) 6 (18.2%) NA NA
Moderate 2 (8.7%) 1(6.7%) 2 (6.1%) NA NA
Severe 1(4.3%) 0 (0.0%) 2 (6.1%) NA NA
MPAS score 45.5+4.2 50.5+4.7 48.8+4.6 6.49 0.003**
Subscale score of parenting anxiety 17.6+3.1 18.2+3.7 17.8+3.6 0.16 0.86
Subscale score of attachment 27.9+£3.7 32.3+4.4 31.1+£3.8 12.74" 0.002**

TKruskaI-WaIIis test; **P<0.01. SAS, Self-rating Anxiety Scale; SDS, Self-rating Depression Scale; MPAS, Maternal Postnatal Attachment

Scale.

No significant correlation was found between the mother-
child separation time and the subscale scores of parenting
anxiety (P=0.94, Spearman’s correlation).

Postpartum anxiety and depression among mothers

The incidence of postpartum anxiety among the confirmed,
suspected and control groups was 4.3%, 6.7% and 12.1%,
respectively. The incidence of depression was 39.1%, 33.3%
and 30.3%, respectively (Table 2). Neither the SAS and SDS
scores nor the incidence of anxiety and depression among
the three groups showed significant difference (Tuble 2).
Due to the small sample size, we did not perform additional
statistical analysis among the subgroups of mild, moderate
and severe postpartum anxiety or depression among the
three groups.

The SAS and SDS scores both had no detectable
correlation with the mother-child separation time (P=0.34
for SAS and P=0.25 for SDS, Spearman’s correlation).
Additionally, the mother-child separation time between
mothers with and without postpartum anxiety showed no
significant difference (no anxiety group: 19.3+17.8 days;
anxiety group: 21.7+14.9 days; P=0.34, Mann-Whitney
U test). The mothers with and without postpartum

© Annals of Translational Medicine. All rights reserved.

depression also showed the same pattern of mother-child
separation (no depression group: 18.4=18.3 days; depression
group: 21.7£15.8 days; P=0.25, Mann-Whitney U test).
Nonetheless, more mothers who were separated from
their children for more than 14 days reported postpartum
anxiety (>14 days: 4 of 35 cases, 11.4%; <14 days: 2 of 36
cases, 5.6%; P=0.43, Fisher test) and depression (=14 days:
14 of 35 cases, 40.0%; <14 days: 10 of 36 cases, 27.8%;
P=0.28, Chi-square test) when compared with those who
were separated from their children for less than 14 days.
However, no statistical significance was detected, likely due
the limited sample size.

Furthermore, we compared the MPAS scores and its
subscale scores between mothers with and without anxiety
or depression (Figure 2). It was found that the mothers with
and without anxiety had similar MPAS scores (no anxiety
group: 48.3+4.9; anxiety group: 45.7+3.9; P=0.20, Unpaired
Student’s ¢ test, Figure 24) and subscale scores of parenting
anxiety (no anxiety group: 17.6+3.4; anxiety group: 20.3£2.7;
P=0.06, Unpaired Student’s # test, Figure 2B). However, the
mothers with anxiety had remarkably lower subscale scores
of attachment than mothers without anxiety (no anxiety
group: 30.8+4.0; anxiety group: 25.3+3.2; P=0.005, Mann-
Whitney U test, Figure 2C). Additionally, the mothers

Ann Transl Med 2021;9(5):382 | http://dx.doi.org/10.21037/atm-20-6115
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Figure 2 The MPAS scores as well as its subscale scores between the mothers with or without anxiety and depression. (A-C): The scatter

plots showed that there was no statistical difference of the MPAS total scores (A) and the subscale scores of parenting anxiety (B) between

mothers with or without postpartum anxiety. However, the subscale scores of attachment among mothers with postpartum anxiety were

significantly lower than mothers without anxiety (C). (D,E,F): The scatter plots showed that there was no statistical difference of the

MPAS total scores between mothers with or without postpartum depression (D). However, the subscale scores of parenting anxiety were

significantly higher (E) while the subscale scores of attachment were significantly lower among mothers with postpartum depression (F).

The black lines in the middle of scatter plots indicate the mean and the standard deviation. **P<0.01.

with and without depression also had similar MPAS
scores (no depression group: 48.9+5.0; depression group:
46.6+4.2; P=0.06, Unpaired Student’s ¢ test, Figure 2D).
But the mothers with depression presented increased
subscale scores of parenting anxiety (no depression group:
17.0£3.5; depression group: 19.3+2.7; P=0.003, Unpaired
Student’s ¢ test, Figure 2E) and decreased subscale scores
of attachment (no depression group: 31.9+3.5; depression
group: 27.3+3.8; P<0.001, Mann-Whitney U test, Figure 2F)
compared to mothers without depression. These results
indicated that both postpartum anxiety and depression had
negative impacts on the mother-child attachment.

Discussion

Postpartum mother-child attachment during the
COVID-19 pandemic

Maternal mental health is associated with short-term and

© Annals of Translational Medicine. All rights reserved.

long-term risks for the mothers’ health and wellbeing, as
well as their children’s physical, cognitive and psychological
development (7). Maternal depression threatens mothers’
emotional and physical capacity to care for and foster a
healthy relationship with their children (22). Furthermore,
it has been reported that depressive symptoms are
negatively associated with mothers’ emotional bonding to
their children (23). The MPAS is an international scale to
evaluate mother-child attachment, and has been adapted
for use in China with both validity and reliability tested and
verified (13). In our study, we found that the mothers in the
confirmed group had less attachment to their children when
compared with the suspected and control groups. However,
whether the decrease in mother-child attachment will
persist and ultimately influence the development of children
still needs further research. Considering that mother-
child attachment is the basis for children to establish their
own attachment system, which is related to children’s
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social, emotional and cognitive development (13,25), it is
important to provide support that allows for secure mother-

child attachment and interaction, particularly for families
with mothers confirmed with COVID-19.

Impact of mother-child separation on the mother-child
attachment

During the COVID-19 epidemic in China, many expecting
mothers with or without COVID-19 suffered from mother-
child separation due to hospitalization and centralized
quarantine procedures. Chinese national guidelines for
COVID-19 required an additional 14 days of isolation for
confirmed/suspected patients after they are discharged from
the hospital, even for mothers suspected of COVID-19
who had negative test results (12). These measures likely
resulted in prolonged mother-child separation and negative
consequences on maternal mental health (24). In our study,
the mother-child separation time among mothers with
confirmed COVID-19 was 4-82 days, longer than that in
the suspected (5-47 days) and control (1-34 days) groups.
Previous studies have highlighted that mothers who are
separated from their infants experienced acute suffering
or severe stress, and these effects lasted for a long time
(24,26). Thus, it is particularly important to revisit the
recommendations on isolation for expecting mothers, and
develop better solutions to avoid unnecessary and prolonged
mother-child separation.

Postpartum anxiety and depression among mothers during
COVID-19 pandemic

Postpartum anxiety and depressive symptoms have been
found to be associated with breastfeeding, mother-child
emotional bonding and interaction, which may affect
the health and development of infants (23,27). During
the COVID-19 outbreak, a variety of factors may have
influenced the postnatal mental health of mothers with
COVID-19, such as long-term home quarantine, infections
during pregnancy, and prolonged mother-child separation.
In this study, 8.5% (6 of 71 cases) and 33.8% (24 of 71
cases) of mothers were detected with postpartum anxiety
and depression across the three groups, respectively, and
five mothers had both postpartum anxiety and depression. It
seems there was no significant difference in the incidence of
maternal postpartum depression and anxiety 2 months after
giving birth between mothers confirmed or suspected with
COVID-19 and mothers without COVID-19 in this study.
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This may be because the sample size is not large enough to
detect the relevant differences. Moreover, the control group
in this study were not completely healthy mothers, as they
had other perinatal complications during and after delivery,
and thus experienced mother-child separation, which may
have increased depression and anxiety in the control group,
and reduced the difference between the three groups as a
result. In addition, the mothers in the three groups were all
from Hubei Province, and subject to the similar prevention
and control measures, including lockdown of cities and
home quarantine. Thus, the impact caused by the pandemic
might be similar across the groups in terms of mental stress.
Notably, the rate of postpartum anxiety in this study was
lower than other reported studies (35.4-83.3%) (8,28),
perhaps due to different measurements and the decrease
of SAS scores at 4-6 weeks postpartum (19). A previous
study reported that the incidence of maternal depressive
symptoms evaluated by the Edinburgh Postnatal Depression
Scale (EPDS) was about 26% before the COVID-19
epidemic in China, which increased to 29.6% after the
declaration of the COVID-19 epidemic (9). Despite the
fact that no significant difference was detected among the
three groups in this study, the overall high incidence of
depression across all three groups warrants special attention,
particularly to maternal postpartum mental health during
the COVID-19 pandemic, and necessary investment,
services and support required.

The major limitation of this study was that the sample
size for each group was relatively smaller compared to
previous epidemiological studies (9,29). This may limit the
statistical detection of differences between the three groups,
which should be taken into consideration when interpreting
the findings. In addition, all the mothers in the study
experienced the same context of COVID-19, it is therefore
not possible to distinguish the maternal postpartum anxiety
and depression that was specifically related to COVID-19.

Conclusions

In summary, mothers with or without COVID-19 in this
study all suffered a high incidence of depression, which
warrants investment and attention to improve mental health
care and support. Additionally, decreased mother-child
attachment among mothers confirmed with COVID-19
indicates that support for mother-child contact and
interaction for ensuring appropriate attachment is urgently
needed during the COVID-19 pandemic. Furthermore,
mother-child attachment experienced disruption due
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to prolonged mother-child separation because of the
COVID-19 management protocol, which needs to be
revisited and improved to avoid unnecessary and prolonged
mother-child separation.
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