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Background: Depression is a commonly seen mental health concern for mothers and fathers
during their transition to parenthood. This study aims to provide new insights into the
prevalence of maternal and paternal depression, its demographic and clinical correlates,
and its symptom network among Chinese pregnant women and their partners.

Methods: In this multicenter, cross-sectional study, 769 pregnant women and their partners
were assessed by Edinburgh Postnatal Depression Scale (EPDS) from June 15th to Sep 15th,
2020 in southern China. Convenient sampling method was used. Univariate analyses, multi-
variate logistic regression, and network analyses were conducted. Networks of maternal and
paternal depression were compared.

Results: In total, 60 (EPDS total score >13, 7.80%, 95% CI: 5.90-9.70%) women and 23
(2.99%, 95% CI: 1.78-4.20%) of these women’s partners reported depression. Physical comor-
bidities (OR=2.664, P=0.003) was the only factor that was found to significantly correlate with
maternal depression. Network analyses showed that the resulting networks were well connected
and that there was significant difference of network structure between maternal and paternal
depression (M=0.330, P<0.001). Centrality plot indicated that

(strength=1.097) was the most central symptom in the maternal depression network, while

“sad or miserable”

“scared or panicky” (strength=1.091) was the most central node in the paternal network. The
edge between “things have been getting on top of me” — “able to laugh and see the funny side of
things” (difference: 0.153, P=0.020), and “scared or panicky” — “the thought of harming myself”
(difference: 0.084, P<0.001) was significantly stronger in women’s partners than that in pregnant
women.

Conclusion: Maternal and paternal depression during pregnancy could result in significant
negative consequences. Symptoms like “sad or miserable” and “scared or panicky” are
critical and might be potential targets for further interventions. Evidence-based treatments,
such as pharmacology, psychotherapy, community reinforcement and family training, might
be beneficial for parents with depression during and after the pregnancy.
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Introduction

Depression is a commonly seen mental health concern for mothers and fathers
during their transition to parenthood. The prevalence of maternal and paternal
depression varied significantly based on the time of assessment, study location,
and the measurement method used. Recent meta-analyses revealed that the overall
prevalence of maternal depression ranged from 11.9% (95% confidence interval
(CI): 11.4-12.5%) to 17.4% (95% CI: 12.6-22.2%),'> and the meta-estimate for
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paternal depression ranged from 8.4% (95% CI: 7.2-9.6%)
to 13.6% (95% CI: 8.7-21.3%).*° It is well established
that both maternal and paternal depression have negative
personal, familial and child developmental outcomes, such
as poor infant-mother attachments, lower intimacy rela-
tionship satisfaction, poor parenting practices, and nega-
tive cognitive, social and behavioral development in
children.*’

In recent years, much public and clinical attention has
been devoted to the mental health of new mothers, both
prenatal and postnatal, while new fathers tend to receive
less attention compared to their counterparts.® However,
due to recent shift in gender roles, fathers are frequently
involved in childcare. Studies indicated that paternal
depression usually has a longer illness duration and slower
remission or recovery than maternal depression.” The
emerging literature on a new father’s depression suggests
that men, like their maternal counterparts, are also at an
increased risk of depression during their transition to par-
enthood, and ignoring the needs of this population is
potentially a costly issue (ie decreased occupational func-
tioning, loss of productivity).>’ Thus, paternal mental
health is as important as maternal mental health.

Based on Klein and White’s Family Systems Theory,’
anything that affects one family member also affects other
members, either directly or indirectly. Researchers consis-
tently found that higher maternal depression was asso-
ciated with higher paternal depression, and vice versa.
For example, Pilkington et al, and Phoosuwan et al,
reported that women’s partner’s emotional closeness, sup-
port, and communication significantly affect maternal
anxiety and depression.'™'" Paulson et al, and Wang et al
reported that the association between maternal and pater-
nal depression was positive and mild-to-moderate in size
(r=0.308, 95% CI: 0.228-0.384, and r=0.295, 95% CI:
0.218-0.367, respectively).”

In the past decades, several studies have examined the
epidemiology and correlates of maternal and paternal
depression in China. A China-based meta-analysis
revealed that the prevalence of maternal depression was
17.4% (95% CI: 12.6-22.2%) among Chinese women.’
Another meta-analysis of Chinese studies found that the
overall prevalence of paternal postpartum depression was
13.6% (95% CI: 8.7-21.3%).° It has been consistently
reported that older maternal age, lower socioeconomic
status, poorer family relationships, unwanted pregnancies,
history of psychiatric illnesses, and intimate partner vio-
lence are strong risk factors for depression in pregnant and

postpartum women.®'?>'> Whereas, risk factors that affect
paternal depression have been reported to include paternal
age, education, previous psychiatric history, and maternal
depression.*

Until now, no study has examined the symptom net-
works of maternal and paternal depression in detail in
China. Furthermore, no study has investigated the simila-
rities and differences in risk factors, network structure, and
central symptoms between maternal and paternal depres-
sion. This lack of understanding and awareness may result
in inadequate measurement, identification, and subsequent
treatment intervention. A recent study in Singapore used
network analysis to examine maternal depression and
anxiety, and found that central symptoms were mostly
related to “feeling worthless or useless” during pregnancy,
and a “feeling of being punished or overwhelmed” after
child delivery.'®

In comparison to traditional factor-analytic approaches,
network analysis is a recent development that provides
unique information on the dynamic relationship amongst
the symptoms of depression.'” It is a data-driven approach
that provides a visual depiction of the complex associa-
tions amongst symptoms, which could be understood as
partial correlations.'® Tt allows identification of highly
central symptoms (defined as nodes), and produces spa-
tially ordered networks in which key nodes are located at
the center of the network and nodes with fewer connec-
tions at the periphery.'” Previous studies on maternal and/
or paternal depression mainly focused on its total score or
mean score.’” However, it has been proven that some
symptoms/items might be of more importance to depres-
sion than others, and solely relying on total or mean
scoring that gives equal weight to all symptoms/items
might be misleading when trying to determine the severity
of depression.'® Analyzing depressive symptoms from the
perspective of network analysis allows us to go beyond the
current mean level of the symptoms and understand which
symptoms might be particularly central to the experience
of maternal and paternal depression.>’ Meanwhile, under-
standing the specific links between symptoms allows for
an understanding of which pairs of symptoms tend to
occur or not occur simultaneously (ie, pathological net-
work model vs healthy network model).'” These identified
central symptoms and the related edges may have an out-
sized impact on clinical risk, trajectory, and outcomes.”'
Hence, this study aims to provide new insights into the
prevalence of maternal and paternal depression; its demo-
graphic and clinical correlates, and its symptom network
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amongst Chinese pregnant women and these women’s
partners.

Methods

Study Design

This is a cross-sectional, hospital-based survey conducted
from June 15th to Sep 15th, 2020 in China. Participants
(pregnant women and their respective partners) were
recruited from Guangzhou Women and Children’s
Medical Centre, Guangdong Provincial People’s Hospital,
and Southern Medical University Nanfang Hospital.
Convenient sampling method was used. To be eligible,
participants needed to fulfill the following criteria: 1)
they should be aged 18 or above; 2) be a pregnant indivi-
dual, and the partner of the said pregnant woman; 3) able
to understand Mandarin and/or Cantonese; and 4) willing
to provide written informed consent. Participants were not
eligible if they had pre-existing diagnosed psychiatric dis-
orders (such as, schizophrenia) and/or disturbance of con-
sciousness. The study was anonymous, and confidentiality
of information was assured. Participants were allowed to
terminate the study at any time they desired. Ethical
approval was obtained from the Ethics Committees of
Guangzhou Women and Children’s Medical Centre (ID:
2020-29801). All participants provided informed consent
to take part in this study, in accordance with the
Declaration of Helsinki.

Instruments

Information Collection Form

An information collection form was designed and used to
gather basic data, such as women and their partner’s age,
residency, education level, employment status, monthly
income level, physical comorbidities (such as, heart dis-
ease), and attitude towards the Coronavirus disease 2019
(COVID-19) pandemic. Participants were asked about
whether the COVID-19 pandemic influenced their daily
life (Not at all/mild affected/severe affected). Women were
also asked to share their pregnancy stage, the number of
previous pregnancies, history of previous natural miscar-
riage/s and/or drug induced abortion.

Edinburgh Postnatal Depression Scale (EPDS)

The EPDS is a self-reported tool to assess the severity of
depressive symptoms in the last week of pregnant
women.> It has 10 items, and its total score ranges from
0 to 30, with a higher score indicating more severe depres-
sive symptoms. A total score of 09 indicates the presence

of several symptoms of short-lived psychological distress
that are less likely to interfere with daily functioning
(possible depression). A score of 10-12 indicates the pre-
sence of distress symptoms that may be discomforting and
that may require the individual to be monitored regularly
(minor depression). A score of 13 or above indicates
severe depression, and a referral to a clinical psychologist
or psychiatrist might be necessary. The Chinese EPDS
showed good psychometric properties.®*** In this study,
the Cronbach’s alpha of the sample was satisfactory (0.86
for women, and 0.90 for these women’s partners,
respectively).

Statistical Analyses

All data analyses were performed by SPSS statistical soft-
ware version 22.0 and R programme. Significance was set
at 0.05 (two-tailed). In the current study, an EPDS total
score of 13 was considered as the cut-off value for depres-
sion. Firstly, all socio-demographic and clinical variables,
such as residency, education, income level, physical
comorbidities, miscarriage history etc., between the two
groups (depressive group vs non-depressive group) were
investigated using Chi-square test or Mann—Whitney
U-test, as appropriate. Secondly, all variables were exam-
ined by multivariate logistic regression to determine
potential risk factors for maternal and paternal depression.
The associations between risk factors and outcomes are
presented as Odds Ratios (ORs) and 95% Confidence
Intervals (CIs). Thirdly, network analysis was conducted
to identify central symptoms of maternal and paternal
depression, respectively.

Network analysis

1) Network estimation

9925 h, 926

The R program “bootnet”™ and “qgrap packages
were used for network analysis. Individual items (ie,
symptoms) were represented as nodes and associations
between them as edges.'®?’ Thicker edges indicate stron-
ger associations. To construct network models and
improve the accuracy of the network model, a sparse
graphical Gaussian model (GGM) combined with the gra-
phical least absolute shrinkage and selection operator
(LASSO) method was used,”® which reduces small asso-
ciations to zero and creates a more parsimonious model.
Furthermore, to determine the optimal network model, the
extended Bayesian information criterion (EBIC) was uti-
lized, and the hyperparameter y was set as 0.5 in the
generated network, which kept an optimal balance

between a network with many connections (y = 0) and
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a network with minimal connections (y = 1).*° In the
current study, we used the “estimateNetwork” function in
the R “bootnet” package to assess the network model,'®*’
with “EBICglasso” as the default method.?

2) Network centrality

In network analysis, centrality indicators identify the
most important vertices within the graph. Centrality is
usually evaluated by 3 major indices: strength, between-
ness, and closeness.”® Strength refers to the sum of the
absolute value of a node’s correlations with other nodes in
the structure. Betweenness is the number of times in which
a given node lies on the shortest path between two other
nodes. Closeness represents the reciprocal of the sum of
the shortest path distance of a specific node to all other
nodes in the network.?’® Higher centrality index values
are representative of greater importance within the net-
work, and symptoms with high centrality measures might
be important as potential targets for further treatment
interventions.*®

3) Network accuracy and stability

To determine the robustness of centrality indices,
a case-dropping subset bootstrap to compute the correla-
tion stability (CS) coefficient was applied (1000 itera-
tions). A CS coefficient (r=0.7) represents the maximum
percentage of sample cases that can be lost from the
original full cases to retain a correlation of 0.7 in at least
95% of the samples. It has been recommended that the CS
coefficient be higher than 0.25, which is the acceptable
level.”> Furthermore, to evaluate the accuracy of the edge
weights, nonparametric bootstrapping to estimate the 95%
confidence intervals (ClIs) of the edge was performed
(1000 replicates). The narrower the CI, the more accurate
is the estimate of the edge-weight.!”

4) Network comparison

To compare the differences between symptom net-
works in maternal and paternal depression, we used the
R “NetworkComparisonTest” package to investigate the
possible difference at the level of network structure, global
strength (ie, total absolute connectivity among the symp-
toms), and of each specific edge between the two groups.
The NetworkComparisonTest is a permutation-based test
that randomly regroups participants from each network
repeatedly (1000 replicates) and then examines the differ-
ences amongst networks.>' The general network structure
invariance test explores differences in the structure of the
network as a whole. In situations where the network struc-
ture exhibited significant differences, we tested which
specific edges differed significantly.

Results

Participant Characteristics

In total, 886 couples were invited to participate in the
study, and finally 769 (86.79%) couples agreed and com-
pleted the assessments. The mean age of women was
29.49 years (SD=3.89), and the mean age of these
women’s partners was 31.16 years (SD=4.45). Most of
the participants lived in urban areas (85.8% for women,
and 83.7% for their corresponding partners), had high
educational levels (college or above, 72.1% for women,
and 68.1% for their corresponding partners), were cur-
rently employed full-time (63.2% for women, and 89.2%
for their corresponding partners), and did not report any
other physical comorbidities (82.4% for women, and
88.9% for their corresponding partners). More than half
of the women (50.8%) were in their third trimester, were
having their first baby (58.0%), and did not have any
previous natural miscarriage experience (82.2%) or drug
abortion history (70.7%). In addition, 26.2% women felt
that the COVID-19 outbreak influenced their daily work
and life severely, while 24.6% of them felt the total oppo-
site (no affection at all). The corresponding figures among
these women’s partners were 14.5%, and 34.3% respec-
tively. Demographic and clinical characteristics of
included participants are presented in Table 1.

Prevalence of Depression

In total, 139 (18.08%, 95% CI: 15.35-20.80%) women
reported minor depression (EPDS total score > 10), and
60 (7.80%, 95% CI: 5.90-9.70%) of them reported severe
depression (EPDS total score > 13). Sixty-one (7.93%,
95% CI: 6.02-9.85%) partners reported minor depression,
and 23 (2.99%, 95% CI: 1.78-4.20%) of them reported
severe depression. In all, 30 couples (both the pregnant
woman and her partner, 3.90%, 95% CI: 2.53-5.27%)
reported minor depression, and 9 couples (1.17%, 95%
CI: 0.41-1.93%) reported severe depression. Scores of
EPDS are showed in Supplementary Table 1.

Correlates of Depression

The univariate analyses indicated that women’s previous
history of natural miscarriages (P=0.042) and physical
comorbidities (P=0.003) were significantly associated
with maternal depression, and multivariate logistic regres-
sion analyses indicated that physical comorbidities
(OR=2.664, P=0.003) was the only factor that significantly
correlates with maternal depression. For women’s partners,
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COVID-19 influence (P=0.021) was the only factor that
significantly associated with paternal depression in uni-

[

variate analyses, nevertheless, none of the tested factors
remained significant in multivariate logistic regression

X%z

analyses (Table 1).

Network Analyses
1) Network structure, centrality, and stability of maternal

Dep

depression
For the network of maternal depression, 37 out of 45

Women’s Partner

edges were estimated to be above zero. The resulting net-
work was well-connected, with no isolated nodes. The

No Dep

edges of EPDS item 1 (able to laugh and see the funny

side of things) - 2 (looking forward with enjoyment to
things), EPDS item 4 (anxious or worried) - 5 (scared or

N (%)

panicky), and EPDS item 8 (sad or miserable) - 9
(unhappy of being crying) were the three strongest positive

edges in the community (Figure 1A). Centrality plot
showed that EPDS items 8 (sad or miserable,
strength=1.097) was the most central node in the network,

P
0.042
0.100

followed by item 4 (anxious or worried, strength=1.012),

2.706

and item 5 (scared or panicky, strength=0.992) (Figure 2A,
and Table 2). For the stability of the network, the case-
dropping test showed that strength (the main indicator of
stability) remained highly stable (Figure 3A), and the CS
coefficients for strength was 0.75, exceeding the recom-
mended threshold of 0.25. Additionally, the bootstrapped
95% CIs for estimated edge weights were relatively nar-

X2z
4.131

44 (7.0)
16 (12.2)
37 (6.8)

23 (10.3)

Dep

Women

row (Supplementary Figure 1a), indicating that most edges

No Dep

588 (93.0)
115 (87.8)
507 (93.2)
200 (89.7)

in the maternal network were accurate and robust.

2) Network structure, centrality, and stability of pater-
nal depression
For the network of paternal depression, 38 out of 45

131 (17.0)

6 (0.8)

N (%)
632 (82.2)
544 (70.7)
223 (29.0)
2 (0.3)

edges were estimated to be above zero. Similar to the

network of maternal depression, the resulting network
was well-connected, with no isolated nodes, and the
edges of EPDS item 1 (able to laugh and see the funny
side of things) - 2 (looking forward with enjoyment to
things), and EPDS item 4 (anxious or worried) - 5 (scared

Category
None

One or more
Missing

None

One or more
Missing

or panicky) were the first and second strongest edges in the

community. However, the third strongest edge in the pater-
nal depression network was EPDS item 9 (unhappy of
being crying) - 10 (having thoughts of harming yourself)
(Figure 1B). Centrality plot indicated that, EPDS items 5
(scared or panicky, strength=1.091) was the most central
node in the paternal network, followed by item 8 (sad or
miserable, strength=1.038), and item 6 (things have been

Table | (Continued).
Natural miscarriage history
Drug abortion history

Note: In Bold: P < 0.05.
Abbreviation: Dep, depression.

getting on top of me, strength=1.035) (Figure 2B, and
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A women B partners

L]

Figure | Comparison of network structure between women (A) and their partners (B).
Note: Green lines = positive associations.
Abbreviation: Q, question.

Strength Closeness Strength Closeness

a8 as
Qs Qs
as Qs
Q9 Qs
a2 a9
a7 a1
as a2
a1 ato
/
/
/
/
o3 / a7
ato a3

Figure 2 Comparison of network centrality indices between women (A) and their partners (B).
Abbreviation: Q, question.

Neuropsychiatric Disease and Treatment 2021:17 hetps: 2275

Dove:


https://www.dovepress.com
https://www.dovepress.com

Zhang et al

Dove

Table 2). For the stability of the network, the case-
dropping test showed that the strength indices remained
relatively stable (Figure 3B), and the CS coefficients for
strength was 0.44. Also, the bootstrapped 95% Cls for
estimated edge weights were relatively narrow, indicating
that the most edges were accurate in the network
(Supplementary Figure 1b).

3) Network comparison between maternal and paternal
depression

The network comparison test showed that there was
significant difference of network structure between mater-
nal and paternal depression (M=0.330, P<0.001). Results
of global strength invariance test showed that the differ-
ence was not significant between the two groups (global
strength among women: 4.159; among partners: 4.399; S:
0.240, P=0.087, Supplementary Figure 2a), which indi-
cated that the total absolute connectivity amongst the

symptoms were similar between the two networks.
However, according to the plot of bootstrap value of the
maximum difference in any of the edge weights (1000 per-
mutations), the difference was significant (P<0.001,
Supplementary Figure 2b). The strongest difference edge

was EPDS item 6 (things have been getting on top of me) -
1 (able to laugh and see the funny side of things) (differ-
ence: 0.153, P=0.020), followed by EPDS item 5 (I have
felt scared or panicky for no good reason) - 10 (the
thought of harming myself has occurred to me) (differ-
ence: 0.084, P<0.001). The two edges in paternal depres-
sion were significantly stronger than that in maternal
depression.

Discussion

This study investigated the prevalence, correlates, and net-
works of maternal and paternal depression amongst
Chinese population. Results from this study suggest that
the prevalence of depression is 7.80% (95% CI: 5.90-
9.70%) for pregnant women, and 2.99% (95% CI: 1.78—
4.20%) for these women’s partners. The results are sig-
nificantly lower than the prevalence reported in Lin’s
meta-analysis for pregnant Chinese women (17.4%, 95%
CI: 12.6-22.2%) and Wang’s meta-analysis in Chinese
new fathers (13.6%, 95% CI: 8.7-21.3%).>*° Our findings
are also lower than the meta-estimates reported in Asia
(16%, 95% CI: 13-20% for pregnant women, and 7.8%,
95% CI: 4.5%—-13.0% for new fathers) or in North
America (16%, 95% CI: 11-20% for pregnant women,
and 12.5%, 95% CI: 9.7%—15.9% for new fathers).""*
Prevalence of maternal and paternal depression has varied
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Average correlation with original sample

Average correlation with original sample

Sampled cases

Sampled cases

Figure 3 Comparison of stability of centrality indices between women (A) and their partners (B).
Notes: The x-axis represents the proportion of sampled case at each step, while the y-axis represents the mean correlations between the original indices and the subset

indices. Colorful areas represent 95% CI.

greatly between studies. The discrepant findings could be
proportionally explained by difference in the time of
assessment, methods of assessment and/or cutoffs, sample
size of the study, and socio-economic backgrounds and
clinical status of participants.'>*? For the comparatively
low rates found in this study, it is possible that in recent
years, people might have had an increased awareness of
mental health, better social and familial support, and easier
access to mental health services, which could have con-
tributed to lower prevalence of depression found in this
study.®> We found that previous history of natural miscar-
riages and physical comorbidities were associated with
maternal depression, which is in accordance with existing
evidence.*>” Previous pregnancy loss is a shocking and
traumatic event for women and their families, and could
lead to intense emotional distress.*®**° A study indicated
that about 11% of the Chinese women suffer from major
depression and around 1.4% of them were diagnosed with
anxiety disorders 6 weeks after a natural miscarriage.*®
Additionally, lead to
increased physical discomfort and impaired daily function-

physical comorbidities could

ing, which could result in an elevated likelihood of mater-
nal depression.*>’

Fathers who considered that the COVID-19 outbreak
severely influenced their daily work and life were more
likely to report depression. The COVID-19 pandemic
poses a significant mental health threat for people all
over the world,*® and has changed family functioning,

leading to increased risk for poor psychosocial outcomes.

Additionally, during the COVID-19 pandemic, the combi-
nation of financial pressure, and health concerns was
exceedingly challenging for families, especially males.
However, it should be noted that the COVID-19 factor
was no longer significant in multivariate analysis after
controlling for covariates, which suggested that the influ-
ence of COVID-19 on paternal depression was not robust.

Using network analysis approach, we first identified
several important interactions between symptoms. This
interrelatedness of symptoms may further increase our
understanding of psychopathology and provide important
information for profiling.*! For example, for both women
and their partners, the edges of EPDS item 1 (able to
laugh and see the funny side of things) - 2 (looking
forward with enjoyment to things), and EPDS item 4
(anxious or worried) - 5 (scared or panicky) were the
two strongest edges in the network. This indicated that
these two pairs of symptoms tend to occur simulta-
neously. Based on these associations, we therefore
hypothesize that positive thinking might activate enjoy-
ment, while anxious feelings may trigger frightened
feelings.'” However, the edge strength between EPDS
item 6 (things have been getting on top of me) - item 1
(able to laugh and see the funny side of things), and EPDS
item 5 (I have felt scared or panicky for no good reason) -
item 10 (the thought of harming myself has occurred to
me) in paternal depression was significantly stronger than
that in pregnant women, and they were the strongest

difference edges between the two networks. This
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indicated that when feeling troubled, overwhelmed,
scared, or panicky, women’s partners are more likely to
think negatively, or even harm themselves compared to
their counterparts.

Another main finding is that we identified EPDS items
8 (sad or miserable) as the common central symptom in
both maternal and paternal network. The finding is in
accordance with the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5), which states that depressed
mood (eg, feeling sad, hopeless, empty, and tearful) and
loss of interest or pleasure are core symptoms for the
diagnosis of depressive disorders.*” This finding is also
in line with Beck’s cognitive model of depression, which
proposed sadness as the most important negative mood in
maintaining depression.”> Moreover, a previous network
analysis on maternal anxiety and depression in Singapore
found that the cognitive-affective symptoms were more
central among pregnant women, such as worthlessness or
uselessness, negative emotions over past failures, or hav-
ing disturbing thoughts.'® This evidence partially supports
our findings. However, direct comparisons should be con-
ducted with caution due to different assessment tools,
study sample and point of assessment time.

It should be noted that item 8 was the second central
node in the paternal network, the most central node in
fathers was EPDS item 5 (scared or panicky). Until now,
there remains limited research on paternal depressive
symptomatology, and no study has examined the network
structure of paternal depression. Previous International
Delphi study in 2016 has indicated that “low mood” and
“feeling inadequate” are the two most commonly experi-
enced symptoms when a father is depressed,® and our
finding adds to the evidence that “scared or panicky”
feeling might also be important and unique for understand-
ing and predicting paternal depressive symptoms. Paying
attention to these core symptoms may protect struggling
fathers from going undetected and untreated. Taken
together, our results imply that symptoms such as sad,
miserable, scared, or panicky might be relevant as targets
for future treatment interventions, as these symptoms are
more likely to influence several other symptoms.

Strengths and limitations

The strength of this study lies in its large sample size,
the use of standardized assessment instruments and sophis-
ticated network analysis approach. Meanwhile, there are
several limitations that should be acknowledged. First, the
generated networks are based on group-level analysis, we
whether results  are

are  uncertain group-level

representative for individuals, therefore, the results should
be generalized with caution.** Second, based on the cross-
sectional study design, the direct causal relationships
between relevant factors and target dependent are tenta-
tive. Longitudinal studies are needed to investigate the
changes between symptoms over time. Third, certain bio-
logical and psychological factors that may influence an
individual’s depression, such as, social support, marital
relationship, communication with their partner, changes
in cortisol, and substances use etc. was not examined in
this study. Fourth, we used self-reported EPDS in this
study, no objective measurement was involved. Hence,
recall bias may exist. Further studies with more represen-
tative samples using validated objective instruments are
needed.

Conclusion

Becoming a parent is associated with a variety of stressors,
and depression during this critical time period can result in
significant negative consequences for those involved. Our
study highlighted that “sad or miserable” was the most
central symptom in the maternal depression network,
while “scared or panicky” was the most central node in
the paternal network, indicating that these symptoms are
critical and might be potential targets for further interven-
tions. Evidence-based treatments, such as pharmacology,
psychotherapy, community reinforcement and family train-
ing might be beneficial for parents with depression during
and after pregnancy.
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