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Abstract
Background  Pregnant women often exhibit comorbidities of depression and anxiety, adversely affecting maternal 
and foetal health. Cognitive fusion is a cognitive process in which individuals excessively identify with ideas, and it is 
closely related to depression and anxiety; however, their symptom-level associations are still unclear. Network analysis 
provides a robust method to reveal important associations between symptoms. This study employed network analysis 
to explore the characteristics of depression and anxiety symptoms in pregnant women and their relationship with 
cognitive fusion.

Methods  This cross-sectional study was conducted from June 2021 to August 2023 at two Asian hospital obstetric 
outpatient clinics in Guangzhou and Zhongshan, Guangdong Province, China, and included a total of 1691 pregnant 
women. Depression, anxiety symptoms and cognitive fusion were measured with the Edinburgh Postpartum 
Depression Scale (EPDS), the seven-item Generalized Anxiety Disorder Scale (GAD-7), and the Cognitive Fusion 
Questionnaire-Fusion (CFQ-F), respectively. Central and bridge symptoms were identified via centrality indices and 
bridge centrality indices. Network stability and accuracy were estimated.

Results  The prevalence of depression (EPDS score ≥ 9) was 43.00% (95% confidence interval [CI]: 40.60–45.40%), 
the prevalence of anxiety (GAD-7 score ≥ 7) was 31.70% (95% CI: 29.50–33.90%), and the prevalence of comorbid 
depression and anxiety (EPDS score ≥ 9 and GAD-7 score ≥ 7) was 25.00% (95% CI: 22.90–27.10%). “Sad or miserable”, 
“trouble relaxing” and “scared or panicked” were the central symptoms in the whole depression‒anxiety network. 
“Feeling afraid”, “scared or panicked” and “trouble relaxing” were the key bridge symptoms linking depression and 
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Background
Perinatal mental disorders are important complications 
in the perinatal period [1], among which depressive 
symptom (depression hereafter) and anxiety symptom 
(anxiety hereafter) are the most common. Meta-anal-
ysis reported that the prevalence of prenatal depres-
sion determined through self-assessment questionnaire 
(22.4%, 95% CI: 21.0-23.8%) was higher than structured 
clinical interviews (12.6%, 95% CI: 10.3–14.9%) [2], and 
self-reported pregnancy anxiety prevalence is 37.0% [3]. 
The global perinatal prevalence of comorbid anxiety and 
depression was approximately 9% [4]. Depression and 
anxiety share genetic and neurobiological similarities 
[5], and their comorbidity brings greater negative health 
impacts such as increased suicide risk [6]. The diagnosis 
of anxiety and depression often occurs simultaneously, 
and their symptoms are highly correlated [7]. Prenatal 
depression and anxiety adversely affect maternal–foetal 
health, increasing the risk of preterm birth and hyper-
tensive disorders [8], and predisposing offspring to devel-
opmental impairments, including cognitive deficits and 
immune dysfunction [9]. Therefore, it is important to pay 
attention to the disease mechanisms and treatment fac-
tors associated with the comorbidities of depression and 
anxiety.

Cognitive fusion is one of the components of the psy-
chological case model of acceptance commitment ther-
apy, which refers to individuals’ excessive identification 
with thinking content leading to restricted behavior 
and loss of awareness of reality [10]. Cognitive fusion 
can exacerbate negative emotional experiences and is 
an important cause of psychological disorders such 
as depression [11]. Cognitive fusion is a risk factor for 
depression in late pregnancy and postpartum period 
[12]. Reducing the degree of cognitive fusion is the key to 
improving the degree of depression in depressed patients 
[13]. However, the previous studies explored the relation-
ship between depression and anxiety and cognitive inte-
gration from the perspective of the total scores. The deep 
relationship between cognitive fusion and symptoms of 
depression and anxiety still needs to be explored from 
the perspective of symptoms. These findings may provide 

new ideas for exploring the psychological mechanisms 
and intervention measures of depression and anxiety in 
pregnant women.

According to Borsboom [14], mental illness develops 
and persists via symptom interactions, forming feedback 
loops. In classic theories of psychopathology, the total 
score on standardised assessments is typically employed 
to reflect the severity of mental symptoms [15], however, 
this does not consider the distinctions between symp-
toms or the connections between them [16]. Network 
analysis, widely used to explore the relationships between 
symptoms of various diseases [17, 18], takes the observed 
variables as the primary index to establish a relation-
ship network among variables, in which symptoms are 
“nodes” and partial correlation coefficients account for 
node interactions [14]. Moreover, calculations of node 
centrality can quantify the degree of importance of each 
node in the network [19], helping identify core symptoms 
that strongly influence network activation and mental ill-
ness progression.

In summary, this study used network analysis to (1) 
identify the characteristics of depression and anxiety 
networks, (2) explore the differences in depression and 
anxiety network structures between first-time and non-
first-time pregnant women and (3) examine the rela-
tionships between depression and anxiety in pregnant 
women and cognitive fusion, thereby assisting health care 
professionals in developing effective and targeted inter-
ventions to prevent or reduce the occurrence of depres-
sion and anxiety in pregnant women.

Methods
Study setting and participants
This was a cross-sectional study in which data were col-
lected at two Asian hospital obstetric outpatient clinics, 
Guangzhou and Zhongshan, in Guangdong Province, 
China, from June 2021 to August 2023. A total of 1691 
pregnant women (13–40 weeks of gestation) were admin-
istered the Edinburgh Postnatal Depression Scale, the 
seven-item Generalized Anxiety Disorder Scale and 
the Cognitive Fusion Questionnaire-Fusion online and 
offline. To be eligible, participants needed to meet the 

anxiety. Three symptoms (“excessive worry”, “nervousness” and “sleep difficulties”) were the strongest edges connected 
to cognitive fusion.

Conclusions  This study identified the central and bridging symptoms of depression and anxiety in pregnant women 
using network analysis, as well as their relationships with cognitive fusion. The results highlight the clinical relevance 
of these symptoms in perinatal mental health management. Close monitoring of these symptoms may be crucial for 
reducing depression and anxiety in pregnant women. Further research is needed to verify whether these symptoms 
are actionable treatment priorities.
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following inclusion criteria: (1) aged above 20 years and 
(2) at 12 or more weeks gestation. The exclusion criteria 
were as follows: (1) family history of psychiatric disor-
ders in first-degree relatives (defined as parents or sib-
lings diagnosed with schizophrenia, bipolar disorder, or 
other psychotic disorders); (2) diagnosed with depres-
sion disorder or anxiety disorder by a psychiatrist before 
pregnancy; and (3) serious physical illnesses, includ-
ing neurological diseases (such as brain injury, epilepsy, 
brain tumours) and endocrine system disorders (such as 
thyroid dysfunction). This study followed the Helsinki 
Declaration and was approved by the ethics commit-
tee of Nanfang Hospital, Southern Medical University 
(approval number: NFCE-2021-086). All participants 
signed informed consent forms. This study was reported 
according to the Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE) checklist.

Measurements
Basic demographic information
A self-designed general information questionnaire was 
used for the survey and included basic demographic 
information, such as age, gestational week, place of resi-
dence, number of pregnancies, educational level, and 
occupation. The demographic information was self-
reported by pregnant women.

Edinburgh postpartum depression scale (EPDS)
Depressive during the previous week were measured 
with the Edinburgh Postpartum Depression Scale (EPDS) 
developed by Cox et al. in 1978 [20]. The scale is suitable 
for prenatal and postpartum depression screening [21]. 
The scale contains 10 items, and the sum of the scores 
of each item ranges from 0 to 30 points. Studies by the 
author of the Chinese version found that 9 or 10 was a 
suitable cut-off value for primary care screening, at which 
the sensitivity of the scale was 82%, specificity was 86%, 
positive predictive value was 44%, and negative predic-
tive value was 97% for the study population (area under 
the receiver operating characteristic curve = 0.91) [22]. 
In this study, the Chinese version of the Edinburgh Post-
partum Depression Scale introduced by Lee et al. in 1998 
was used, and the Cronbach’s α coefficient of this scale 
was 0.881. An EPDS score ≥ 9 indicates potential depres-
sion, and higher scores indicate a more severe degree of 
depression.

The seven-item generalized anxiety disorder scale (GAD-7)
Our study focused on antenatal generalized anxiety dis-
order (GAD) screening only and excluded other anxi-
ety disorders, such as social anxiety disorder and panic 
disorder. Anxiety during the previous two weeks were 
measured with the Generalized Anxiety Disorder Scale 
(GAD-7) developed by Spitzer et al. in 2006 according 

to the diagnostic criteria of the fourth edition of the 
American Diagnostic and Statistical Manual of Mental 
Disorders [23]. The scale contains 7 items, and the total 
score ranges from 0 to 21 points. The Chinese version 
of the GAD-7 has shown good psychometric properties 
in pregnant Chinese women. At the maximum Youden 
Index of 0.53, the optimal cutoff score for the GAD-7 
among pregnant women was 7, with an area under the 
curve (AUC) of 0.83, a sensitivity of 96.8%, and a specific-
ity of 56.1% [24]. In this study, a score ≥ 7 points indicates 
that patients have anxiety. Higher scores indicate more 
severe symptomatology. The Cronbach’s α coefficient of 
this scale was 0.916 in this study.

Cognitive fusion questionnaire-fusion (CFQ-F)
Cognitive fusion is defined as the tendency for inappro-
priate and excessive regulation of behaviour by language 
rules, leading to a decrease in personal negative evalua-
tion and self-demeaning thoughts [10]. Gillanders et al. 
constructed a cognitive fusion questionnaire with two 
dimensions: a cognitive fusion dimension and a cognitive 
dissociation dimension [25]. In this study, the Chinese 
version of the Cognitive Fusion Scale (CFQ-F), consisting 
of 9 items with a 7-point scale for each entry, was used to 
investigate the degree of cognitive fusion of the partici-
pants. The scale uses seven grades ranging from “mani-
festly incompatible” to “manifestly compatible” to assign 
points. The higher the score is, the greater the degree of 
cognitive functioning is [26]. In this study, the Cronbach’s 
α coefficient of this scale was 0.949.

Statistical analyses
Network estimation
Descriptive statistics were analysed using SPSS 24.0, and 
the comorbid depression and anxiety network analy-
sis was conducted using R studio (version 4.1.2). The 
extended Bayesian information criterion (EBIC) model 
and the graphical Gaussian model (GGM) with the visual 
least absolute shrinkage and selection operator (LASSO) 
from the R packages “qgraph” and “bootnet” were used to 
determine the polychoric correlations between depres-
sive and anxiety [27, 28]. Symptoms are nodes in the 
network. In this study, each entry and CFQ-F of the 
EPDS and GAD-7 represent a node, and a line between 
nodes is an edge in the network. The network edge can 
be understood as the partial correlation coefficient [27]. 
A blue edge indicates a positive correlation between 
nodes, whereas a red edge indicates a negative correla-
tion between nodes. The “mgm” package was used to cal-
culate the predictability [29]. The “ggplot2” package was 
used for optimised visualisation of the network [27, 30]. 
The graphics function “flow” of the R package “qgraph” 
was used to clearly display which depression and anxiety 
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symptoms were directly or indirectly correlated with cog-
nitive fusion [17, 28].

Centrality and bridge centrality estimation
The R package “qgraph” was used to calculate the 
expected influence (EI), which represents the central 
symptom in the network [28]. For each node, the EI rep-
resents the total weight of all its edges, including positive 
and negative associations with directly adjacent nodes in 
the network. The EI considers the sign of the association 
connecting two nodes by adding the sizes of the edges 
connected to the node (i.e., the negative and positive 
partial correlations). The higher the EI of a node is, the 
more central the symptom in the network is [31]. The R 
package “networktools” was used to calculate the bridge 
expected influence (bEI), which represents the bridging 
effect of a symptom between depression and anxiety [32]. 
The bEI of a node is the sum of the edge weights of all 
other symptom nodes, which reflects the importance of 
connecting two clusters of mental symptoms or a sin-
gle symptom of two mental illnesses. The nodes with a 
greater bEI between two types of mental disorders indi-
cate a greater chance of comorbidity between these two 
mental disorders [33].

Network stability and accuracy
The “bootnet” package was used to examine the stabil-
ity and accuracy of the network model. Network stabil-
ity is represented by the stability of the centrality index 
(EI in this study). In this study, the correlation stability 
(CS) coefficient was used to reflect the stability of cen-
trality, which was calculated for a subset of cases using a 

bootstrap method. In general, the CS coefficient is at least 
0.25, and a CS coefficient greater than 0.5 indicates suffi-
cient stability [27]. The network accuracy is represented 
by the edge weight accuracy. Although the regularised 
edge estimates are sufficiently accurate, a nonparametric 
bootstrap was used to estimate 95% confidence intervals 
(CIs) for the edge weights [27]. To further demonstrate 
the accuracy of the edges, the CS coefficients for the 
edges were also calculated. The difference between the EI 
and the edge weights was tested using a bootstrap differ-
ence test.

Network comparison
Previous studies have shown that gravidity is a contribut-
ing factor to depression and anxiety in pregnant women 
[34]. To examine whether the network structure observed 
in pregnant women changes depending on gravidity, we 
compared women with first-time pregnancies with non-
first-pregnancy women in terms of network structure, 
global strength, and significant edges. A p value of less 
than 0.05 was considered statistically significant. The 
“Network Comparison Test” R package was used to con-
duct network comparisons [35].

Results
Study sample
A total of 1691 pregnant women were included in this 
study. The mean age of the participants was 30.87 years 
(SD = 3.45 years). The average gestational week of the 
participants was 28.39 weeks (SD = 7.85). Among the 
pregnant women, 60.14% (N = 1017) had their first preg-
nancy, 86.40% (N = 1461) lived in cities, 76.35% (N = 1291) 
had full-time jobs, and 65.60% (N = 1107) had a bachelor’s 
degree or above. The detailed characteristics of the sam-
ples are summarised in Table 1. The prevalence rates of 
depression (EPDS score ≥ 9), anxiety (GAD-7 score ≥ 7) 
and comorbid depression and anxiety (EPDS score ≥ 9 
and GAD-7 score ≥ 7) were 43.00% (95% confidence inter-
val [CI]: 40.60–45.40%), 31.70% (95% CI: 29.50–33.90%), 
and 25.00% (95% CI: 22.90–27.10%), respectively. The 
mean score of cognitive fusion was 28.90 (SD = 11.05). 
The descriptive statistics of the measurement items 
are shown in Table  2. The skewness and kurtosis of the 
EPDS, GAD-7 and CFQ-F are shown in Table S1.

Network structure
Figure 1 shows the network structure of depression and 
anxiety among pregnant women. The ring pie chart 
around each node shows the predictability of each symp-
tom. The average predictability was 0.516, meaning that 
surrounding nodes typically explain 51.6% of each node’s 
variance.

In the symptoms of the depression network, the stron-
gest edges (in descending order) were between EPDS1 

Table 1  Sociodemographic characteristics of the participants 
(N = 1691)
Characteristics N (%)/mean (SD)
Age (years) 30.87 (3.45)
Gestational week 28.39 (7.85)
Number of pregnancies
  First pregnancy 1017 (60.14)
  Nonfirst pregnancy 674 (39.86)
Place of residence
  Urban area 1461 (86.40)
  Rural area 230 (13.60)
Occupation
  Full-time jobs 1291 (76.35)
  Part-time jobs 89 (5.26)
  Jobless 174 (10.29)
  Other situations 137 (8.10)
Educational level
  Bachelor’s degree or above 1107 (65.60)
  Junior college 423 (25.01)
  Senior high school 107 (6.33)
  Middle school 54 (3.19)
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(able to laugh) and EPDS2 (looking forward to things 
with enjoyment), between EPDS4 (anxious or worried) 
and EPDS5 (scared or panicked), and between EPDS7 
(sleep difficulties) and EPDS8 (sad or miserable). In the 

symptoms of the anxiety network, the strongest edges (in 
descending order) were between GAD4 (trouble relaxing) 
and GAD5 (restlessness), between GAD1 (nervousness) 
and GAD2 (uncontrollable worry), and between GAD2 

Table 2  Descriptive statistics of the measurement items
Item abbreviation Item content Mean (SD) Expected influence Predictability
EPDS1 able to laugh 0.30 (0.56) -0.597 0.421
EPDS2 looking forward to things with enjoyment 0.29 (0.55) -0.445 0.426
EPDS3 blaming myself 0.98 (0.89) -1.741 0.326
EPDS4 anxious or worried 1.44 (0.79) 0.623 0.586
EPDS5 scared or panicked 1.12 (0.84) 0.743 0.586
EPDS6 things getting to me 0.94 (0.75) -0.139 0.434
EPDS7 sleep difficulties 0.94 (0.82) 0.071 0.532
EPDS8 sad or miserable 0.78 (0.69) 1.696 0.633
EPDS9 crying 0.83 (0.79) 0.260 0.531
EPDS10 self-harming 0.17 (0.45) -2.465 0.235
GAD1 nervousness 0.70 (0.59) -0.205 0.551
GAD2 uncontrollable worry 0.65 (0.63) 0.639 0.632
GAD3 excessive worry 0.67 (0.66) 0.641 0.625
GAD4 trouble relaxing 0.60 (0.63) 1.210 0.642
GAD5 restlessness 0.47 (0.61) 0.101 0.580
GAD6 irritability 0.70 (0.67) -0.294 0.504
GAD7 feeling afraid 0.47 (0.62) -0.100 0.523
SD: standard deviation; EPDS: Edinburgh Postpartum Depression Scale; GAD-7: seven-item Generalized Anxiety Disorder scale

Fig. 1  Network of anxiety and depressive symptoms among pregnant women
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(uncontrollable worry) and GAD3 (excessive worry). In 
the symptoms of the depression and anxiety network, 
the strongest edges (in descending order) were between 
EPDS5 (scared or panicked) and GAD7 (feeling afraid), 
between EPDS7 (sleep difficulties) and GAD4 (trouble 
relaxing), and between EPDS8 (sad or miserable) and 
GAD1 (nervousness). The weight matrix of the network 
of the total sample is shown in Table S2.

The EI and bEI values of symptoms in the depression 
and anxiety network are shown in Fig. 2. The most cen-
tral symptom was EPDS8 (sad or miserable), followed by 
GAD4 (trouble relaxing) and EPDS5 (scared or panicked) 
(Fig.  2, left). To understand the network of depression 
and anxiety in pregnant women, it is crucial to under-
stand these three symptoms. The main symptoms bridg-
ing the depression and anxiety communities were GAD7 
(sleep difficulties), EPDS5 (scared or panicked), and 
GAD4 (trouble relaxing) (Fig. 2, right).

Network stability and accuracy
The symptoms in the depression and anxiety network 
had good stability and accuracy. Figure 3 shows that the 
stability of the EI CS coefficient was 0.75, and the bEI 
CS coefficient was 0.594, indicating that the network 
did not significantly change when 75.0% of the sample 
was excluded. The central symptoms were significantly 
distinct from those of the other nodes, according to the 
bootstrapped stability test for EI (Figs. S1, S2, S3).

Flow network of cognitive fusion
The flow network of cognitive fusion with depression and 
anxiety is shown in Fig.  4. The 16 individual symptoms 
located in the middle of the figure are directly related 
to cognitive fusion, and the remaining symptoms are 
indirectly related to cognitive fusion. The depression 
and anxiety with the strongest connections to cognitive 
fusion included GAD3 (excessive worry), GAD1 (ner-
vousness) and EPDS7 (sleep difficulties).

Network comparison
A network comparison of anxiety and depressive accord-
ing to gravidity is shown in Fig. 5. No significant differ-
ences in global network strength were observed (first 
pregnancy: 7.66 vs. nonfirst pregnancy: 7.69; S: 0.030, 
p = 0.789) (Fig. S4, left panel). Significant differences in 
the network structure distribution of edge weights were 
noted (M = 0.205, p = 0.010) (Fig. S4, right panel). Consid-
ering individual edges, those connecting EPDS4 (anxious 
or worried) and EPDS5 (scared or panicked) (p < 0.01), 
EPDS8 (sad or miserable) and EPDS9 (crying) (p < 0.01), 
EPDS5 (scared or panicked) and GAD3 (excessive worry) 
(p < 0.05), EPDS4 (anxious or worried) and GAD4 (trou-
ble relaxing) (p < 0.05), EPDS6 (things getting to me) and 
GAD4 (trouble relaxing) (p < 0.05), EPDS5 (scared or 
panicked) and GAD7 (feeling afraid) (p < 0.05), GAD5 
(restlessness) and GAD7 (feeling afraid), and GAD6 
(irritability) and GAD7 (feeling afraid) (p < 0.05) were 

Fig. 2  Centrality indices: expected influence and bridge expected influence values
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significantly greater in women experiencing their first 
pregnancy.

Discussion
To our knowledge, this is the first study to use network 
analysis to examine the relationships between depres-
sion and anxiety and their associations with cognitive 
fusion. In our study, the prevalence rates of depression 
(EPDS score ≥ 9), anxiety (GAD-7 score ≥ 7) and comor-
bid depression and anxiety (EPDS score ≥ 9 and GAD-7 
score ≥ 7) were 43.00%, 31.70% and 25.00%, respectively. 
Systematic reviews reported that the prevalence of gen-
eralized anxiety disorder was 22.9% versus 4.1% [36], and 
the prevalence of prenatal depression was 22.4% versus 
12.6% when comparing questionnaire assessments to the 
Structured Clinical Interview [2]. This diagnostic vari-
ance is corroborated by a Chinese cohort study using the 
Mini International Neuropsychiatric Interview (MINI), 
revealing 27.1% anxiety prevalence and 9.4% comorbid 
depression-anxiety cases [24]. The prevalence of depres-
sion and anxiety among Chinese pregnant women deter-
mined through screening tools is higher than the global 
level, possibly due to differences in economic level and 

screening tools. It should be pointed out compared with 
providing a formal diagnosis with the Structured Clini-
cal Interview for DSM-5 mental disorders (SCID), the 
Mini International Neuropsychiatric Interview (MINI) 
or the Composite International Diagnostic Interview 
(CIDI), screening tools have a risk of overestimating the 
prevalence [37]. In our network of depression and anxi-
ety, the most central symptom was EPDS8 (sad or mis-
erable), followed by GAD4 (trouble relaxing) and EPDS5 
(scared or panicked). Furthermore, the bridge symptoms 
linking depression and anxiety communities were GAD7 
(feeling afraid), EPDS5 (scared or panicked) and GAD4 
(trouble relaxing). The strongest edges between cognitive 
fusion and depression and anxiety were GAD3 (exces-
sive worry), GAD1 (nervousness) and EPDS7 (sleep 
difficulties).

In this network analysis, EPDS8 (sad or miserable) had 
the highest EI strength, and the predictability value was 
second highest within the symptom network. These find-
ings indicate that “sad or miserable” is a hallmark symp-
tom of depression and anxiety in pregnant women in the 
network model; this is consistent with the conventional 
understanding of the network model of depression and 

Fig. 3  Stability of centrality and bridge centrality indices using a case-dropping bootstrap method
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anxiety, in which “sad mood” is often seen as the most 
central symptom of people with mental disorders [38]. 
The second and third highest EI strengths are GAD4 
(trouble relaxing) and EPDS5 (scared or panicked). Thus, 
the activation or deactivation of these symptoms may 
play a role in dynamic changes in other nodes [31]. Nota-
bly, these central symptoms differ from those reported in 
other populations. Specifically, restlessness emerged as 
a core depression symptom in Chinese adolescents [39], 
whereas suicide ideation dominated the depression clus-
ter in adults with disabilities [40]. Pregnant women have 
unique physiological and psychological reactions during 
pregnancy, such as paying careful attention to their diet, 
avoiding overwork, and worrying about foetal health and 
pregnancy complications. These concerns make it dif-
ficult for them to relax and cause them to be afraid and 
fearful [41]. According to network theory, central symp-
toms play an important role in maintaining the psycho-
pathological network [42]. Therefore, these symptoms 
potentially represent a key focus for psychiatrists to iden-
tify the mental health of pregnant women and provide 
potential symptom targets for interventions for depres-
sion and anxiety, but further clinical interventions are 
needed to validate their effectiveness.

Bridge strength is the best index for identifying nodes 
that, if deactivated, prevent one disorder from inducing 
another [32]. We found that bridge symptoms connecting 
depression and anxiety among pregnant women included 
GAD7 (feeling afraid) and EPDS5 (scared or panicked), 
and these symptoms could effectively prevent widespread 
activation of symptoms. In contrast, the bridge symp-
toms of depression and anxiety among elderly people in 
the community were “irritability” and “sad mood” [43]. 
The bridge symptoms of depression and anxiety among 
Chinese university freshmen were “feeling afraid” and 
“irritability” [44]. We found that the symptoms of depres-
sion and anxiety among pregnant women are mainly 
feelings of fear. The reason is that pregnant women 
encounter many unknowns and new experiences at each 
stage of pregnancy, such as different physical and men-
tal reactions, worries about their own health and that of 
the foetus, fears of childbirth, and postpartum parenting 
[45, 46], causing fear. Therefore, it is particularly impor-
tant to promote the spread of knowledge regarding preg-
nancy health and newborn care. In addition, it is unclear 
whether first-time pregnant women experience more 
severe anxiety and depression during pregnancy than 
women with multiple pregnancies do. Previous studies 

Fig. 4  Flow network of cognitive fusion with depression and anxiety
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have shown that women with multiple pregnancies have 
higher levels of depression and anxiety than primiparous 
women do [34]; however, another study reported the 
opposite trend [47]. Our research findings indicated no 
significant differences in terms of global network strength 
between primiparous and multiparous women, indicat-
ing that the network was relatively stable between the 
subgroups. However, our research revealed significant 

differences in terms of the network structure distribution 
of edge weights, especially the edges connecting EPDS4 
(anxiety or worry) and EPDS5 (fear or panic), with these 
symptoms being more severe in primiparous women 
than in multiparous women. Individuals who lack child-
birth and parenting experience are more anxious about 
childbirth and postpartum parenting [47]. Therefore, we 

Fig. 5  Network comparison of anxiety and depressive symptoms between different gravidity groups
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need to pay more attention to symptoms such as worry 
and panic in primiparous women.

As a core acceptance and commitment therapy (ACT) 
construct, cognitive fusion is the primary role of verbal 
relations in controlling behaviour in direct experience, 
which can promote negative behaviours and thought pat-
terns, such as taking ineffective actions, becoming overly 
concerned, and feeling frustrated [10]. This is consis-
tent with the results of this study. The GAD3 (excessive 
worry), GAD1 (nervousness) and EPDS7 (sleep difficul-
ties) scores had the strongest positive associations with 
cognitive fusion in pregnant women. Pregnant women 
pay special attention to their own health and that of the 
foetus, which may lead to excessive worry and tension 
[41]. This aligns with pregnancy-specific psychopathol-
ogy patterns where health vigilance amplifies cata-
strophic cognitions [48]. A previous study revealed that 
the bidirectional relationship between cognitive fusion 
and experiential avoidance accounts for a significant 
proportion of the associations between rumination and 
depression and between stressful life events and anxi-
ety and depression. Specifically, a persistent tendency to 
become entangled with difficult thoughts, coupled with 
excessive attempts to avoid unwanted experiences, may 
constitute a common pathway contributing to distress 
[49]. This finding suggests that avoiding stressful events 
that cause worry and nervousness increases the degree 
of cognitive integration. ACT and mindfulness-based 
approaches may disrupt the cognitive fusion-experiential 
avoidance cycle by enhancing psychological flexibility 
[50, 51]. Notably, anxiety demonstrated stronger con-
nectivity to cognitive fusion than depressive. This finding 
supports prioritising anxiety-related targets (e.g., worry 
reduction) in perinatal interventions. Further experimen-
tal research is needed to verify the causal relationship 
between cognitive fusion and depression and anxiety.

This study provides clinically insights for perinatal 
mental health interventions. The development of mul-
tidimensional symptom psychological intervention 
management methods for pregnant women should pay 
more attention to EPDS8 (Sad or miserable) and GAD4 
(trouble relaxing) symptoms while also considering the 
bridging effect of GAD7 (feeling afraid) symptoms and 
considering GAD3 (excessive worry) symptoms that 
are most closely related to cognitive fusion. Cognitive 
behavioural therapy is used to correct pregnancy-related 
misconceptions and alleviate their sadness or pain [51]. 
Mindfulness therapy is used to alleviate relaxation diffi-
culties [50]. The community should advocate for prena-
tal health education for pregnant women, reducing fear 
caused by a lack of knowledge about prenatal health [49]. 
Acceptance commitment therapy should be used to alle-
viate cognitive fusion and excessive worry symptoms 
[51].

Limitations
First, because our study was cross-sectional, we could not 
identify causal relationships. Future longitudinal stud-
ies can be conducted across the entire perinatal period 
to explore the dynamic changes in maternal perinatal 
depression and anxiety. Further intervention research is 
needed in the future to validate intervention symptom 
targets for comorbid depression and anxiety in pregnant 
women. Second, our study relied solely on self-reported 
psychological measurement data and did not use clini-
cal diagnoses, such as applying the Structured Clinical 
Interview for DSM-5 mental disorders (SCID) to assess 
symptoms. Although screening instruments are practical 
for population-level research, they may overestimate the 
prevalence compared to such gold standard assessments. 
Future research can validate our findings based on the 
same symptoms identified through professional clinical 
diagnosis. Third, because the data were collected from 
two hospitals in Guangdong Province, the representative-
ness of the sample was limited; a multisample study will 
be conducted in the future. Finally, although our exclu-
sion criteria aimed to minimise genetic confounding, the 
generalisability of these findings may be limited to popu-
lations with familial psychiatric histories beyond psy-
chotic disorders.

Conclusion
In this study, the relationships between depressive and 
anxious symptoms and their associations with cognitive 
fusion were analysed using network analysis for the first 
time. The central symptoms (e.g., sad or miserable, trou-
ble relaxing, scared or panicked) and bridge symptoms 
(e.g., feeling afraid, scared or panicked and trouble relax-
ing) identified in the network analysis help psychiatrists 
identify mental health in pregnant women more effec-
tively and provide potential symptom targets for inter-
ventions for depression and anxiety in pregnant women. 
Furthermore, GAD3 (excessive worry), GAD1 (tension), 
and EPDS7 (sleep difficulties) are closely related to cog-
nitive fusion. However, these observational findings need 
to be experimentally validated using intervention studies 
before efficacy can be claimed. We recommend that indi-
viduals with positive EPDS/GAD-7 results be referred to 
specialized mental health services for diagnostic confir-
mation. Additionally, healthcare provider training should 
emphasize proper communication of screening outcomes 
to avoid misinterpretation.
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