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A B S T R A C T

Childhood trauma is a significant contributor to the heightened susceptibility to psychiatric disorders. This study 
aims to clarify the impact of childhood maltreatment on adolescents by investigating the longitudinal associa-
tions between childhood trauma, emotion regulation, peer interactions, and family functioning. The study 
involved a sample of 1280 students (Mage = 14.78, SD=1.58) enrolled in two high schools in Fujian Province, 
including 749 females and 531 males. Participants completed two rounds of questionnaires with a six-month 
interval between administrations. A directed network was constructed to explore the longitudinal connections. 
The findings revealed that emotional abuse exhibited the strongest predictive influence, and family functioning 
emerged as the most influential bridge node within the network. This means that the activation of emotional 
abuse may subsequently trigger the activation of other risk factors in the network, and family functioning is the 
most susceptible in the present network. In future research, much more work is needed to test the network 
replicability and investigate the specific differences between male and female networks.

1. Introduction

Childhood traumatic experiences significantly influence the psy-
chological development of adolescents or adults and represent impor-
tant risk factors for psychiatric disorders (Stanton, Denietolis, Goodwin, 
& Dvir, 2020). Childhood trauma is defined as direct exposure to or 
witnessing actual death, death threats, serious injury, or sexual violence 
during childhood. It also encompasses emotional abuse, as well as 
physical and emotional neglect (American Psychiatric Association, 
2013). According to a transdiagnostic model, childhood trauma is 
associated with psychopathology through its influence on emotion 
processing and social information processing (McLaughlin, Colich, 
Rodman, & Weissman, 2020).

First, within this transdiagnostic mechanism, childhood trauma 
directly influences emotion processing. Researchers have proposed that 
childhood trauma leads to the early maturation of neural circuits un-
derlying emotion regulation, and affects the development of regions 
associated with processing and cognitive control (Jenness et al., 2021; 
Keding et al., 2021). Individuals with a history of childhood trauma 
encounter challenges in recognizing and regulating emotions, especially 
during distressing moments (Burns, Jackson, & Harding, 2010; van der 
Kolk et al., 1996; Weissman et al., 2020; Wooten, Laubaucher, George, 
Heyn, & Herringa, 2022). Moreover, they exhibit a greater tendency to 
employ avoidant emotion regulation strategies (Milojevich, Norwalk, & 
Sheridan, 2019).

Second, childhood trauma directly impacts social information 
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processing. Individuals who have undergone childhood trauma tend to 
prioritize threat-related information, subsequently influencing their at-
titudes, expectations, and perceptions of their surroundings, ultimately 
altering their interactions within their environment (Dodge et al., 1990, 
1995; McLaughlin et al., 2020; Pollak & Kistler, 2002). For instance, a 
previous study discovered that women who endured trauma during 
childhood perceived their family environment as more dysfunctional 
and threatening, resulting in their avoidance of family interactions 
(Barnhart, Garcia, & Karcher, 2022; Meyerson, Long, Miranda, & Marx, 
2002; Sunday et al., 2008). Additionally, college students who experi-
enced childhood trauma struggled to express emotions and communi-
cate with family members, hindering their ability to access value from 
their family. This can have adverse effects on various aspects of family 
functioning, such as family structure, family relationships, and coping 
skills (Kiser & Black, 2005; Tanju & Demirbaş, 2012a; van Harmelen 
et al., 2016; Zhang, Ma, Yu, Ye, Li, Lu, & Wang, 2021).

Moreover, childhood traumatic experiences may impact individuals’ 
perceptions of relationships, thereby impacting their emotions and 
behavior (Drapeau & Perry, 2004; Hepp, Schmitz, Urbild, Zauner, & 
Niedtfeld, 2021; Pepin & Banyard, 2006). For example, childhood 
trauma can affect individuals’ attitudes and expectations regarding peer 
relationships (Keil & Price, 2009; Price & Glad, 2003; Rogosch, Cic-
chetti, & Aber, 1995). Previous studies highlighted that children who 
have experienced trauma tend to develop more negative self-concepts 
and lower self-esteem, often perceiving themselves as unworthy of 
love and viewing others as untrustworthy (Alto, Handley, Rogosch, 
Cicchetti, & Toth, 2018). Another study revealed that peer relationships 
play a moderating role in the association between childhood trauma and 
psychopathology. Attachment within peer relationships can, to some 
extent, mitigate the negative emotions resulting from childhood sexual 
abuse and act as a protective factor (Aspelmeier, Elliott, & Smith, 2007).

According to attachment theory, the way parents and other care-
givers treat children, such as whether they are sensitive to children’s 
needs and whether they may ignore them, affects children’s perceptions 
of self and others, and influences children’s patterns of behavior and 
interpersonal relationships (Bowlby, 1980; Camras et al., 1996; Egeland, 
Sroufe, & Erickson, 1983; Shipman, Edwards, Brown, Swisher, & Jen-
nings, 2005a). According to the organizational-transactional model of 
development, children who have undergone trauma are more likely to 
develop insecure attachments, leading to difficulties in emotion regu-
lation, which in turn can affect individuals’ patterns of peer relation-
ships (Cicchetti, Ganiban, & Barnett, 1991; Kim & Cicchetti, 2010; 
Rogosch et al., 1995; Shields & Cicchetti, 2001).

In summary, childhood trauma emerges as a potent transdiagnostic 
risk factor associated with elevated susceptibility to various forms of 
psychopathology. To better understand how childhood trauma increases 
risk and effectively mitigates its adverse consequences, it is critical to 
disentangle the relationships between childhood trauma and other risk 
factors. This study used the network analysis method, one of the most 
popular analytical methods in recent psychometrics (McNally, 2021). 
This approach focuses on the interconnections between risk factors, with 
nodes representing risk factors and edges denoting relationships 
(Borsboom & Cramer, 2013). Nodes with high centrality indices will be 
given more importance, indicating their activation or prediction of other 
nodes, which in turn affects the whole network (Liang, Yang, Xi, & Liu, 
2022).

Several studies have conducted network analyses to investigate re-
lationships between childhood trauma and psychopathology (Guo et al., 
2023; Lei, Yang, Zhu, Zhang, & Dang, 2024; Schneider et al., 2020; Tang 
et al., 2024). It has been found that childhood traumatic experiences, 
family environment, and peer environment interact with adolescent 
depressive symptoms, with emotional abuse experience from childhood 
being the most central and having a greater impact on depression than 
other factors (Wang et al., 2023). These studies also revealed the com-
plex relationships between different variables. For example, childhood 
trauma influenced relationships between different cognitive emotion 

regulation strategies and different depressive symptoms (Zhang, Liu, 
Wu, & Tian, 2022). A complex interplay between emotion regulation 
and interpersonal problems was also observed in individuals with 
obesity (Monteleone et al., 2023). Network analyses employing the 
“shortest pathways” function showed that emotional abuse was included 
in the pathways conveying all types of childhood maltreatment to eating 
disorder psychopathology (Monteleone et al., 2019, 2022).

However, the existing studies on adolescents’ childhood traumatic 
experiences have primarily used cross-sectional data, which can identify 
partial correlations between variables, but fail to determine relationship 
directions. For example, when a cross-sectional network is built and the 
node with the highest centrality has been identified, it is not possible to 
disentangle whether this node is more likely to be predicted by other 
nodes in the network or more likely to predict other nodes because the 
edges in the network have no direction. Determining the directionality 
of relationships is critical for identifying targets for preventative inter-
vention and is an important step toward establishing causality (Hill, 
1965; Kendler & Campbell, 2009). Thus, it is necessary to conduct 
network analysis using longitudinal data to identify relationship 
directionality.

This study investigated the longitudinal associations between 
different types of childhood traumatic experiences, emotion regulation, 
peer relationships, and family functioning. Exploring the specific con-
nections between these variables may allow for clarification of the ef-
fects of childhood maltreatment in adolescents. Cross-lagged panel 
network (CLPN) modeling was employed to examine unique longitudi-
nal relationships between these variables. CLPN is an approach that uses 
longitudinal panel data to infer the predictive direction of variables in a 
network (Rhemtulla, Bork, & Cramer, 2018). By identifying the tem-
poral effects between risk factors, a directed network is constructed to 
estimate the effect of a risk factor in the previous time point on all risk 
factors in the next time point (McNally, 2016)). In addition, the cen-
trality indices of each node in the network are calculated to determine 
which risk factors are the strongest predictors of other risk factors and 
which risk factors are most likely to be predicted by other risk factors. 
Based on several previous studies mentioned above, we hypothesized 
that in the network including the above four variables, childhood 
traumatic experiences (especially emotional abuse or emotional neglect) 
would be the most central in predicting other risk factors, with perhaps 
the greatest impact on emotion regulation. Lastly, we explored potential 
gender differences in these longitudinal associations.

2. Methods

2.1. Participants

Participants from two high schools in Fujian Province, China, were 
enrolled in this study. Surveys were conducted in the class as a unit. The 
questionnaire links were distributed online to students in each class, and 
participants voluntarily completed them using their mobile phones. The 
survey was conducted with informed consent from the school, partici-
pants’ parents, and the students. Participants were explicitly informed of 
their right to choose whether to participate and their ability to withdraw 
at any time. All data were collected for research purposes only.

The first round of questionnaires was released in April 2021 (T1), 
and 2399 questionnaires were collected. In September 2021 (T2), the 
second round of questionnaires was distributed to the same classes as T1. 
The set of questionnaires at T1 and T2 were identical. Participants 
completed the questionnaires voluntarily. Some participants who didn’t 
complete the questionnaires at T1 completed them at T2, resulting in 
2545 questionnaires collected at T2. Data analysis included responses 
from participants who completed questionnaires at both rounds. The 
main reasons for sample loss were graduation, and transferring to 
another school.

In total, 1280 participants completed questionnaires at both time 
points. Demographic details reveal 531 (41.5 %) males and 749 (58.5 %) 
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females, with a mean age of 14.78 (SD1 = 1.58) at T1 and 15.06 (SD2 =

1.54) at T2. Demographic information for the excluded participants is 
available in Table S1, and it showed no significant differences compared 
to the participants included in the analysis.

2.2. Measurements

2.2.1. Childhood trauma
Childhood trauma was assessed with the Chinese version of the 

Childhood Trauma Questionnaire (CTQ-SF) (Fu et al., 2005). It com-
prises 25 items across 5 subscales: physical neglect, emotional abuse, 
physical abuse, emotional neglect, and sexual abuse. Each item was 
scored from “1″ (never) to “5” (very often). The Chinese version of the 
Childhood Trauma Questionnaire has undergone extensive validation 
(Tong et al., 2022; Wang, He, Chen, & Lin, 2020; Fu et al., 2005). In the 
present study, the Cronbach’s alpha coefficient is 0.79. Participants re-
ported lifetime trauma experiences at T1 and trauma experiences since 
T1 at T2.

2.2.2. Emotion regulation
The Emotion Regulation Questionnaire (ERQ) was used to measure 

individuals’ habitual use of cognitive reappraisal and expressive sup-
pression strategies, which are two commonly used emotion regulation 
strategies. The ERQ consists of 10 items, each rated on a 7-point scale 
(Wang, Liu, & Li, 2007). A higher total score on the ERQ signifies more 
frequent use of emotion regulation strategies. The Chinese version of the 
Emotion Regulation Questionnaire has been validated with good reli-
ability and validity (Hutchison, Yeung, Gerstein, & Wettersten, 2021; 
Liu, Chen, & Tu, 2017; Wang et al., 2007). In the present study, the 
Cronbach’s alpha coefficient was 0.83.

2.2.3. Peer attachment
The peer attachment subscale of the Inventory of Parent and Peer 

Attachment was employed to assess participants’ perceptions regarding 
the affective and cognitive aspects of their relationships with close 
friends. The scale comprises 25 items across three dimensions: peer 
communication, alienation, and trust. Each item was rated on a scale 
from “1″ (not true) to “5” (very true). Higher cumulative scores indicate 
stronger peer relationships (Armsden & Greenberg, 1987). The internal 
consistency for the scale was good in the present study (Cronbach’s α =
0.87).

2.2.4. Family functioning
The overall health or pathology of the participant’s family was 

assessed using the General Functioning (GF) Scale of the Chinese version 
of the Family Assessment Device (FAD), comprising 12 items rated on a 
scale from “1″ (strongly agree) to “4” (strongly disagree). The ques-
tionnaire assessed the participants’ perception of their families over the 
preceding two months. Elevated cumulative scores indicate diminished 
family functioning (Epstein, Baldwin, & Bishop, 1983). This scale has 
been validated, demonstrating good reliability and validity within Chi-
nese populations (Shek, 2001, 2002). In the present study, Cronbach’s 
alpha coefficient for the GF Scale in the Chinese version of FAD was 
reported as 0.83.

2.3. Data analysis

2.3.1. Network estimation
R software was used to calculate cross-lagged effects. The cross- 

lagged analysis involves controlling for other risk factors at T1 and 
covariates, with coefficients of risk factors at T1 predicting other risk 
factors at T2. The cross-lagged panel network was plotted using the R 
package qgraph, employing an algorithm to determine node placement 
based on connection strength (Epskamp, Cramer, Waldorp, Schmitt-
mann, & Borsboom, 2012; Rhemtulla et al., 2018). This directed 
network was employed to assess the impact of one node at T1 on all 

other nodes at T2. Gender and age at T1 were incorporated as a covariate 
in the analysis.

Cross-validation was employed in this study because of its superior 
trade-off between specificity and sensitivity compared to other regula-
rization parameter selection criteria during model selection (Wysocki & 
Rhemtulla, 2021). R package glmnet was used to perform regularized 
regressions using the least absolute shrinkage and selection operator 
(LASSO), converting the coefficient of logistic regressions from log odds 
to odds ratios (ORs) (Friedman, Hastie, & Tibshirani, 2008). ORs below 
1 indicate negative relationships, ORs greater than 1 indicate positive 
relationships and ORs equal to 1 signify no relationship.

2.3.2. Centrality estimation
Expected influence centrality indices were computed to summarize 

each node’s associations with other nodes in the network (Robinaugh, 
Millner, & McNally, 2016). To account for the direction of edges, in- 
expected influence (in-EI) and out-expected influence (out-EI) were 
calculated separately. In-EI measures the degree to which a node is 
predicted by other nodes in the network and was calculated by summing 
edge values from other risk factors to the specific node. Out-EI quantifies 
the degree to which a node predicts other nodes in the network by 
summing the edge values from the given node to other risk factors in the 
network (Jones, Ma, & McNally, 2021).

Additionally, bridge-expected influence (bridge-EI) was calculated to 
identify bridge nodes serving as bridges between domains (Mullen & 
Jones, 2020). For preventing psychiatric disorders, these risk factors can 
be targeted for intervention. The R-package networktools was employed 
to calculate one-step bridge-EI, the metric for assessing node influence 
(Jones, Heeren, & McNally, 2017). One-step bridge-EI (bridge EI1) is the 
sum of all edge weights from a given node to other nodes in different 
domains (Mullen & Jones, 2020).

2.3.3. Network accuracy and stability
The R-package bootnet was utilized to test centrality indices stability 

and the accuracy of edge weights in a three-step process (Epskamp, 
Borsboom, & Fried, 2018). In the first step, the accuracy of edge weights 
was estimated by creating bootstrapped confidence intervals (boot-
strapped CIs) around the edge weights. Non-parametric bootstrapping 
methods were employed to calculate CIs (1000 bootstrap samples) 
(Efron, 2000). Narrower CIs signify greater accuracy.

The second step involved assessing the stability of centrality indices 
using the centrality stability coefficient (CS coefficient). The CS- 
coefficient indicated the maximum drop proportions to retain a corre-
lation of 0.7 between the original dataset centrality indices and subsets 
of data centrality indices in at least 95 % of the samples. If the rank-order 
of centrality indices in the network, constructed after removing a certain 
sample proportion, showed a significant correlation with the rank-order 
of the original network, the centrality can be considered stable. Previous 
studies suggest that if the CS coefficient is greater than 0.25, the stability 
is acceptable, and if the CS coefficient is greater than 0.5, the stability is 
good (Epskamp et al., 2018).

In the third step, a bootstrapped difference test was conducted on 
edge weights and centrality indices. These tests evaluated the signifi-
cance of the difference between two edge weights or two nodes’ cen-
tralities. Each grid in the result represented the relationship between 
two edge weights or two nodes. If the grid was black, it indicated a 
significant difference (Epskamp et al., 2018).

2.3.4. Network comparison
Two networks were plotted using the R package qgraph. To assess the 

distinction between the male and female networks, we performed the 
following analyses: (a) calculating the correlation between edge lists, 
which showed the similarity between two networks, (b) determining the 
number and percentage of edges in one network common with another 
network, and (c) assessing the spearman correlation of centrality indices 
between male and female networks.
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3. Results

3.1. Network accuracy and stability

Fig. S1 shows that bootstrapped CIs ranged from small to moderate. 
Therefore, the accuracy of edge weights in the network was moderate to 
high. Bridge-EI exhibited strong stability with a CS coefficient of 0.75, 
while out-EI demonstrated acceptable stability with a CS coefficient of 
0.36. However, in-EI did not display adequate stability, as indicated by a 
CS coefficient of 0.013 (refer to Fig. S2). Therefore, only bridge-EI and 
out-EI were interpreted. Bootstrapped edge weight and centrality dif-
ference tests are presented in Fig. S3 and Fig. S4. The black boxes denote 
significant differences in edge weights or centrality among nodes.

3.2. Network inference

The unique longitudinal associations between risk factors are visu-
alized as a directed network (see Fig. 1), where nodes represent the risk 
factors, and arrows represent the relationships between risk factors. The 
thickness of each edge corresponds to its weight. The green edges signify 
positive predictions, while the red edges indicate negative predictions. 
Table S2 provides information about edge weights. Notably, autore-
gressive edges (mean OR = 1.26) were stronger than cross-lagged edges 
(mean OR = 1.01). Therefore, autoregressive edges were excluded from 

the network plot to prevent them from inhibiting the cross-lagged edges 
visually. There were a total of 60 cross-lagged edges (49[81.7 %] with 
OR >1).

Regarding centrality (see Fig. 2), emotional abuse (A2) exhibited the 
highest out-EI, and it had significantly greater out-EI than 8 of the 10 
other nodes in the network. This result signifies their stronger predictive 
influence on other nodes. Peer alienation (E2) had the lowest out-EI, 
significantly lower than 9 of 10 other nodes in the network, indicating 
it minimally predicted other nodes. The three strongest cross-lagged 
edges were emotional abuse (A2) → family functioning (G; 
OR=1.233), emotional abuse (A2) → emotional neglect (A4; OR=1.231) 
and peer alienation (E2) → peer trust (E3; OR=0.81). Peer alienation 
and expressive suppression were also predicted by emotional abuse.

The 1-step bridge expected influence estimates for each risk factor 
are presented in Fig. 3. The expected influence values were standardized 
for ease of interpretation. One-step bridge-EI estimates revealed that 
family functioning (G) was the most influential bridge node, which 
indicated that it had the largest influence on nodes from other domains 
through the network. It had the highest one-step bridge-EI (bridge EI1 =
1.74). Within the emotion regulation domain, expressive suppression 
(B2) achieved the highest bridge-EI scores (bridge EI1 = 1.05). Addi-
tionally, physical neglect (A1) had the highest negative bridge-EI values 
(bridge EI1 = − 1.14).

3.3. Network comparison between the male and female

Fig. 4 presents the estimated directed networks for males (n = 531) 
and females (n = 749). The number of cross-lagged edges in the female 
network (55 edges) was similar to that of the male network (56 edges). A 
modest correlation (r = 0.28) was observed between edge lists in the two 
networks. A total of forty-one edges (comprising 62.1 % of all edges) 
were common to both networks, including edges with ORs > 1 and ORs 
< 1.

The centrality indices underscored the importance of risk factors in 
the two networks. The CS-coefficient of bridge-EI was 0.75 for both 
genders, signifying the stability necessary for interpretation. However, 
the CS-coefficients for in-EI and out-EI were below 0.25. Thus, only 
bridge-EI was considered. Bridge-EI exhibited a high correlation be-
tween the male and female networks, as evidenced by the strong rank 
correlations in one-step bridge-EI (ρ bridge-EI1 = 0.93). Family func-
tioning (G) had the highest bridge-EI in both networks Fig. S5. In short, 
there were some similarities and differences between male and female 
networks.

4. Discussion

This study employed cross-lagged network analysis to investigate the 
associations between childhood trauma, utilization of emotion regula-
tion strategies, peer attachment, and family functioning. Employing 
CLPN allowed for the estimation of longitudinal associations between 
risk factors over six months. We have derived certain conclusions to 
enhance comprehension of mental health development following 
childhood trauma.

Our findings indicated that emotional abuse was the most predictive 
of other risk factors with the highest out-EI scores. This means that the 
activation of emotional abuse may subsequently trigger the activation of 
other risk factors in the network. The strongest positive edges in the 
network originated from emotional abuse, leading to family functioning. 
Family functioning refers to the role that family members play in 
accomplishing various aspects of family tasks (Epstein, Bishop, & Levin, 
1978). That is to say, in the present network, emotional abuse is acti-
vated with family functioning being the most susceptible. According to 
previous research, among the networks encompassing childhood 
trauma, family risk environment, peer rejection, and depressive symp-
toms, emotional abuse was a central risk factor (K. Wang et al., 2023).

According to attachment theory and research, parents and other Fig. 1. The cross-lagged panel networks for T1 → T2.
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caregivers play an important role in constructing and regulating chil-
dren’s emotions (Bowlby, 1980; Kim & Cicchetti, 2010; Thompson, 
1994). Abusive parents often lack impulse control and show low 
empathic capacity (Milner, 2000; Shahar, 2001). When children are 
upset, these parents are less likely to soothe and help children regulate 
their emotions (Shipman et al., 2005b; van der Kolk & Fisler, 1994). 
Prolonged exposure to such distressing and conflict-ridden environ-
ments may affect children’s biological stress response, which in turn 
produces deficits in the development of an individual’s relational un-
derstanding and emotional regulation (Clemmons, Walsh, DiLillo, & 
Messman-Moore, 2007; Gunnar & Quevedo, 2007; Kaplow & Widom, 
2007). From the perspective of the suboptimal environment hazards 
model, family risk factors were closely related to childhood trauma. 
Individuals who have experienced childhood trauma are more likely to 
perceive caregivers as a source of terror and have difficulty trusting their 
family members, which in turn impairs family functioning (Hughes, 

2004). Specifically, emotional abuse can affect family functioning by 
influencing the emotional expression of family members (Tanju & 
Demirbaş, 2012b).

Meanwhile, family functioning was found to exhibit the strongest 
bridging effect in the network in this study. It displayed substantial edge 
weights alongside emotional neglect, within the domain of childhood 
trauma. Consequently, emotional neglect plays a pivotal role in the 
pathway of family functioning affecting the negative effects of child-
hood trauma. For psychiatric disorders prevention, parents should 
refrain from subjecting their children to emotional neglect. Simulta-
neously, the proximal environment mitigation model suggests that the 
family environment, as a proximal resource for adolescents, is closely 
related to adolescent mental health (Hallab & Covic, 2010; Leeman 
et al., 2016). Thus, assessing whether overall family functioning is 
healthy or pathological serves as a crucial indicator in preventing the 
subsequent effects of childhood trauma.

Fig. 2. Out-expected influence centrality estimates in the T1 → T2 network. Larger values indicate greater centrality.
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The results also revealed that peer alienation had the strongest 
negative predictive effect on other risk factors. The strongest negative 
edges in the network existed between peer alienation and both peer 
communication and peer trust, all within the same domain. Addition-
ally, another negative link was observed between peer alienation and 
cognitive reappraisal which is situated within the emotion regulation 
domain. Peer alienation reflects individuals’ subjective feelings of being 
alienated by peers. Previous studies have substantiated the notion that 
peer alienation can have an impact on self-evaluation, and that lower 
self-evaluation can affect the development of peer relationships (Chen, 
Jing, & Pang, 2022; Wu et al., 2022). Subsequent network analysis 
might consider incorporating self-concept or self-evaluation as a vari-
able to investigate the impact of peer attachment on various facets of 
children’s development through influencing self-evaluation.

Moreover, physical abuse had the highest negative bridge expected 
influence value, indicating its suppressive impact on emotion regulation 
through expressive suppression. Research has shown that individuals 
who have experienced childhood trauma often have difficulties in 

regulating their emotions (Muehlenkamp, Kerr, Bradley, & Adams 
Larsen, 2010). This study delved deeper into the underlying mechanisms 
and identified that physical abuse may affect emotion regulation, 
particularly through the mechanism of expressive suppression.

In terms of network comparisons, the male and female networks 
exhibited a strong correlation in bridge-EI, and the risk factors with the 
highest bridge-EI were consistent across both networks. However, the 
correlation between these two networks was relatively weak. The spe-
cific differences between male and female networks require further 
investigation through subsequent studies.

In conclusion, emotional abuse had the most predictions for other 
risk factors, and family functioning was the most influential node in the 
network. It displayed a robust connection with expressive suppression in 
the domain of emotion regulation. Physical abuse exhibited the highest 
negative bridge expected influence. Centrality coefficients within the 
male and female networks are strongly correlated, indicating the pres-
ence of similar bridging network risk factors. However, the degree of 
similarity between these two networks was not substantial.

Fig. 3. Bridge centrality indices of the nodes in the network.
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4.1. Strengths and limitations

The study possessed several strengths. First, the study used CLPN to 
model temporal effects and relationships. The directed network allowed 
for the identification of longitudinal relationships between risk factors 
and the estimation of temporal effects. This approach differs from cross- 
sectional network analyses and enhances comprehension of adolescent 
development, elucidating potential intervention opportunities and 
challenges. Second, this study investigated a broader array of trans-
diagnostic risk factors. In this study, emotion regulation reflected ado-
lescents’ emotion processing, and peer attachment and family 
functioning reflected the social information processing of teenagers. 
Third, the study compared the network of males and females, eluci-
dating potentially gender-specific associations.

Nonetheless, the study had several limitations. First, data were self- 
reported, potentially affected by participant willingness and accuracy. 
Moreover, there are subscales of the Childhood Trauma Questionnaire 
that do not have very good reliability in the current study, which was 
similar to the results of the previous study (Badenes-Ribera, Georgieva, 
Tomás, & Navarro-Pérez, 2024; Briere, 1992; Hardt, Sidor, Bracko, & 
Egle, 2006; Jiang et al., 2018). However, this scale is a more widely used 
scale for measuring childhood trauma, so it was still chosen for this 

study (Bernstein et al., 2003; Fu et al., 2005; Scher, Stein, Asmundson, 
McCreary, & Forde, 2001; Zhao, Zhang, Li, & Zhou, 2005). Future 
research can develop a scale with higher reliability for assessing child-
hood trauma within Chinese populations. In addition, it could be 
measured using structured interviews or multiple informants in subse-
quent research (Kullik & Petermann, 2013). Second, this study included 
only gender and age in the demographic information. More de-
mographic variables could be encompassed in future research, enabling 
a more comprehensive sample comparison. Third, the study selected six 
months as the time interval between two rounds of the questionnaires, 
but its optimality remains unverified. Varied measurement intervals 
may cause parameter estimate discrepancies, potentially diverging this 
study’s results from other longitudinal network analyses (Wooten et al., 
2022). Current predictions and causality between risk factors were 
provided with a six-month lag, potentially differing with altered time 
intervals. Additionally, the CLPN failed to disaggregate within-person 
and between-person effects. Lastly, this study had no symptom data 
and primarily concentrated on discussing longitudinal relationships 
between risk factors for psychopathology, potentially limiting its ability 
to draw conclusions about symptoms of psychiatric disorders.

Fig. 4. The cross-lagged panel networks for males (left) and females (right).
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5. Conclusion

In conclusion, this study modeled a cross-lagged panel network, 
identifying unique longitudinal relationships between risk factors. Our 
findings suggested that emotional abuse and peer alienation predicted 
other risk factors the most. Family functioning was the most influential 
node in the network. For network comparison, the bridge risk factors of 
male and female networks were similar. The most influential nodes in 
the two networks were family functioning and expressive suppression. 
Much more work is needed in future research not only to test the 
network replicability but also to investigate the specific differences be-
tween male and female networks.
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