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Abstract

Background: Childhood maltreatment (CM) is a major suicide risk factor, while social support acts as a key protective factor. However,
the intricate interactions between subtypes of CM, social support, and suicidal ideation remain underexplored. Methods: The study
included 229 individuals with depression, 102 with bipolar disorder, and 216 with schizophrenia. CM was assessed using the Childhood
Trauma Questionnaire-Short Form, suicidal ideation was measured with the Self-Rating Idea of Suicide Scale, and social support was
evaluated using the Social Support Rating Scale. Network analysis was conducted for each disorder group to examine symptom relation-
ships and identify central and bridge symptoms. Cross comparisons of network structures were also performed to compare the networks
across the three disorders. Results: Preliminary partial correlation analyses revealed that lower subjective support was associated with
more severe emotional maltreatment in depression and bipolar disorder, as well as increased suicidal ideation in schizophrenia. Further
analysis identified distinct central and bridge symptoms for each disorder. In depression, desperation was the central and bridge symp-
tom; in bipolar disorder, emotional abuse was the most prominent central and bridge symptom, with sexual abuse also acting as a bridge
symptom; and in schizophrenia, emotional maltreatment exhibited the highest centrality and bridge centrality. The general network in-
variance test revealed significant differences in network structures, including edge weights, and central and bridge symptoms, across the
three disorders. Conclusions: The findings highlight the complex relationships between CM, suicidal ideation, and social support across
three major psychiatric disorders, offering insights into key symptoms for clinical intervention.
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Main Points

1. This study systematically examined the complex
interactions between subtypes of childhood maltreatment,
social support, and suicidal ideation, as well as their varia-
tion across psychiatric disorders using network analysis.

2. Lower subjective support was associated with more
severe emotional maltreatment in depression and bipolar
disorder, and with increased suicidal ideation in schizophre-
nia.

3. Desperation was identified as the key central and
bridge symptom in depression, while emotional abuse was
the most prominent central and bridge symptom in bipolar
disorder. In schizophrenia, emotional maltreatment exhib-
ited the highest centrality and bridge centrality.

4. Significant differences in network structures were
found across depression, bipolar disorder, and schizophre-
nia.

1. Introduction

Childhood maltreatment (CM) constitutes a signifi-
cant global public health issue, with surveys by the World
Health Organization (WHO) revealing that over one-third
of the global population has encountered childhood adver-
sity [1]. CM is particularly prevalent within psychiatric
populations, with 57.1%, 56.3%, and 56.1% of individu-
als diagnosed with major depression, bipolar disorder, and
schizophrenia, respectively, reporting moderate-to-severe
exposure to CM [2]. Individuals who experience CM typi-
cally develop psychiatric disorders at an earlier age, exhibit
more severe clinical presentations, and demonstrate poorer
treatment outcomes compared to their non-maltreated coun-
terparts with similar diagnoses [3]. CM encompasses both
active and passive trauma, with active trauma including
emotional, physical, and sexual abuse, and passive trauma
comprising emotional and physical neglect [3,4]. Neglect is
characterized by the failure to meet a child’s basic physical
needs, including food, hygiene, clothing, and safety, while
abuse refers to non-accidental harm to a child’s mental and
physical well-being inflicted by a caregiver or responsible
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adult [5,6]. The impact of different CM subtypes on psy-
chopathology varies significantly [7,8].

Suicide is a global mental and public health issue, with
significant implications for social development [9,10]. It
is the leading cause of death worldwide, with the WHO
reporting over 800,000 suicides annually, accounting for
1.4% of global deaths [11]. Suicidal ideation, defined as
thoughts of death or actively contemplating ending one’s
life, is considered a key predictor of future suicide [11].
Therefore, the identification of risk and protective factors
for suicidal ideation holds significant implications for pub-
lic health. Research has consistently shown that CM is a
key risk factor for suicidal ideation [12,13], and increases
suicide risk in individuals with depression [ 14], bipolar dis-
order [15], and schizophrenia [16]. Notably, distinct sub-
types of CM typically lead to varying degrees of heightened
suicidal ideation [13,17]. Regarding protective factors, so-
cial support may include emotional support, advice and in-
formation, practical assistance and help in understanding
events [18]. A meta-analysis encompassing patients with
depression, bipolar disorder, and schizophrenia proposed
that lower social support tended to be associated with more
severe suicidal ideation [19]. Additionally, various stud-
ies suggest that social support may act as a protective fac-
tor against behaviors related to suicide, showcasing signif-
icant potential for suicide prevention [20,21]. However, al-
though previous studies have established associations be-
tween CM, social support, and suicidal ideation, the com-
plex interactions between the subtypes of these factors and
their variability across different psychiatric disorders re-
main unexplored.

In recent years, network analysis has gained
widespread adoption in psychopathology research [22,23].
It is a powerful tool for modeling multivariate dependency
structures, extending traditional regression methods by
quantifying and visualizing the connections between ob-
served variables through partial correlation analysis [23].
Furthermore, this approach enables the computation of
variable centrality, revealing the most influential variables
within a network. Network analysis has proven valuable
in enhancing our understanding of suicidal ideation by
presenting the complex associations between multiple
psychosocial and psychological symptoms and their
influence on suicidal ideation [24,25]. To date, network
analyses have been extensively employed to investigate
the influencing factors of suicidal ideation, encompassing
psychosocial factors [25], psychological symptoms [26],
and depressive symptoms [25,27]. Additionally, network
analyses have identified complex associations between
CM and subsequent adverse events, such as depressive
symptoms [28,29], functional impairment [29], non-
suicidal self-injury [28,30], and psychotic-like experiences
[28]. However, no study has yet utilized subtypes of CM,
suicidal ideation, and social support as nodes in a network
to detect the complex associations between them.

To address these gaps, the current study aimed to ex-
amine the complex interplay between subtypes of CM, sui-
cidal ideation, and social support in patients with depres-
sion, bipolar disorder, and schizophrenia. We focused on
identifying closely related symptoms, central symptoms,
and bridge symptoms within network models of these three
major psychiatric disorders. Additionally, we compared
the network structures across the disorders. These findings
could inform targeted, individualized interventions for dif-
ferent CM subtypes and suicide prevention.

2. Methods
2.1 Participants

The current study is a secondary analysis of the sam-
ple used in our previous study [31]. The study was con-
ducted in accordance with the Declaration of Helsinki and
was approved by the Ethics Committee of the Affiliated
Brain Hospital of Guangzhou Medical University. Prior to
participation, all subjects were thoroughly informed of the
study procedures and provided written informed consent.
Participants were selected through simple random sampling
of outpatients from the Department of Clinical Psychol-
ogy at the Affiliated Brain Hospital of Guangzhou Medical
University, Guangzhou, China. Inclusion criteria required
participants to meet the diagnostic criteria for depression,
bipolar disorder, or schizophrenia as outlined in the Inter-
national Statistical Classification of Diseases and Related
Health Problems, Tenth Revision (ICD-10) [32], with di-
agnoses confirmed by two experienced psychiatrists. Ini-
tially, 555 patients were recruited for the study; however,
two cases (0.9%) from the depression group and six cases
(2.6%) from the schizophrenia group were excluded due to
missing data in the Childhood Trauma Questionnaire—Short
Form (CTQ-SF). Ultimately, the final sample included 229
patients with depression, 102 with bipolar disorder, and 216
with schizophrenia.

2.2 Measurement Instruments

Consistent with previous studies, we assessed child-
hood maltreatment, social support and suicidal ideation
by using the Childhood Trauma Questionnaire-Short Form
(CTQ-SF), Social Support Rating Scale (SSRS) and Self-
rating Idea of Suicide Scale (SIOSS) scales, respectively

[31].

2.2.1 Childhood Trauma Questionnaire-Short Form
(CTQ-SF)

The CTQ-SF is a 28-item self-report scale designed
to assess childhood abuse and neglect [33]. It consists of
five subscales: physical abuse (PA), emotional abuse (EA),
sexual abuse (SA), physical neglect (PN), and emotional ne-
glect (EN) [33]. PA refers to bodily assaults by an adult or
older person resulting in or posing a risk of injury. EA is
defined as verbal assaults or humiliating behaviors that un-
dermine a child’s worth or well-being. SA refers to sexual
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contact between a child under 18 and an adult or older per-
son. PN is the failure to meet a child’s basic physical needs,
such as food, shelter, clothing, safety, and healthcare. EN
is the failure to fulfill emotional and psychological needs,
such as love, belonging, nurturance, and support. The cor-
responding cutoff scores for each subscale are EA >13, PA
>10, SA >8, EN >15, and PN >10 [33-35]. The Chinese
version of the CTQ-SF has undergone rigorous validation,
confirming its reliability and validity as a tool for assessing
childhood abuse and neglect [36].

2.2.2 Social Support Rating Scale (SSRS)

The SSRS is a Chinese self-report inventory consist-
ing of three subscales: objective support (OS), subjective
support (SS), and use of support (UOS) [37]. OS refers to
tangible assistance, including material support, group par-
ticipation, and social network involvement. SS measures
the individual’s emotional experience of being respected,
supported, and understood by others. UOS assesses the ex-
tent to which social support is utilized. The SSRS has been
extensively validated across diverse communities, demon-
strating strong reliability and validity. It is widely recog-
nized as a suitable, easily comprehensible tool for assessing
social support in Chinese populations [38,39].

2.2.3 Self-Rating Idea of Suicide Scale (SIOSS)

The SIOSS is a 26-item self-report questionnaire in
Chinese [40]. Each item is scored based on a “yes” or “no”
response, with higher scores indicating increased suicidal
ideation. The SIOSS includes subscales for desperation
(Dsp), optimism (Opt), sleep (Slp), and concealment [31].
The concealment subscale is used to assess the reliability
of the participant’s responses, with scores of >4 suggest-
ing potential unreliability. In our study, participants with
a concealment score >4 were excluded [31]. The sum of
Dsp, Opt, and Slp is used to assess suicidal ideation. Pre-
vious studies have demonstrated that the SIOSS possesses
strong reliability and validity [41,42].

2.3 Statistical Analyses

First, we performed descriptive statistics for demo-
graphic characteristics, CM, suicidal ideation, and social
support. Mean and standard deviations (SD) were reported
for continuous variables, while frequency and percentages
were presented for categorical data. To assess between-
group differences, we used chi-square tests and one-way
analyses of variance (ANOVA) with post-hoc analysis in
SPSS version 25.0 (SPSS Inc., Chicago, IL, USA). Sub-
sequent network analyses including network construction,
centrality index calculation, bridge centrality index calcu-
lation, network accuracy and stability assessment, and net-
work comparison were performed using R, version 4.2.2
(RCoreTeam, Vienna, Austria).
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2.3.1 Network Structure

We utilized the R qgraph package (http://cran.r-p
roject.org/web/packages/qgraph/index.html) [43] to con-
struct three distinct networks, each focusing on the intri-
cate interplay between CM, social support, and suicidal
ideation among patients with depression, bipolar disorder,
or schizophrenia. The extended bayesian information crite-
rion (EBIC) and least absolute shrinkage and selection oper-
ator (LASSO) regularization method were applied to select
the best network. The LASSO method examines the sig-
nificance of the edges and minimizes spurious edges [44],
while the EBIC model with a 0.5 tuning parameter that
controls the level of sparsity [45]. Within the networks,
nodes represent symptoms associated with CM, social sup-
port, and suicidal ideation, which are organized into distinct
communities. CM includes EA, PA, SA, EN, and PN; social
support encompasses OS, SS, and UOS; suicidal ideation
includes Dsp, Opt, and Slp. We used Spearman’s corre-
lation to construct the networks, with edges reflecting the
partial correlations between symptoms, and thicker edges
indicate stronger associations [46]. Where blue edges de-
noted positive associations, while red edges indicated neg-
ative associations.

2.3.2 Expected Influence (EI) and Bridge Expected
Influence (BEI) Evaluation

Given the potential limitations associated with
strength centrality in psychometric networks characterized
by numerous negative edges [47], and the restricted
stability of betweenness and closeness in specific psy-
chometric networks, we opted for EI as the centrality
indicator [48,49]. This measure, representing the sum
of a node’s correlations with all other nodes, has proven
to be a robust indicator of node importance. Higher EI
values signify greater network centrality. Furthermore,
to explore the connections between distinct communities,
we utilized the R network tools package to evaluate the
one-step bridge expected influence (BEI) of nodes [50].
BEI, designed for networks featuring both positive and
negative edges, provides insights into a node’s cumulative
connectivity with other communities. Higher BEIs indicate
higher bridge centrality, emphasizing the critical role that
symptoms play across communities.

2.3.3 Network Accuracy and Stability

The robustness of the networks was assessed using the
R boot net package [51]. Initially, we performed an ac-
curacy test and a difference test of the edge weights. The
accuracy was gauged by calculating 95% confidence inter-
vals through a non-parametric bootstrapping method (boot-
strapped samples = 1000) [25]. Narrow intervals were in-
dicative of heightened stability. Subsequently, we used the
case-drop bootstrapping method (bootstrapped samples =
1000) to examine the stability of the EI and BEI indices.
The stability of EI and BEI indices was assessed using
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Table 1. Descriptive characteristics of the sample.

Variables Depression, n =229 (i) Bipolar disorder, n =102 (j) Schizophrenia, n =216 (k) F/x? P Post-hoc tests
Sex 1.33  0.514 -
Male 127 (55.50) 54 (52.90) 108 (50.00)
Female 102 (44.50) 48 (47.10) 108 (50.00)
Age 27.78 + 8.13 25.50 £ 9.36 27.91 £+ 8.33 3.18 0.042 -
Ethnic group 1.99 0.371 -
Han 217 (94.80) 93 (91.20) 210 (97.20)
Minority 12 (5.20) 3(2.90) 6 (2.80)
Years of education 12.32 £3.25 12.73 £ 3.59 11.80 + 3.21 2.94 0.053 -
CTQ-SF scores
EA 9.06 £+ 4.09 9.24 +4.41 8.94 + 4.06 0.17 0.841 -
PA 6.64 £2.40 6.53 £2.17 6.47 +£2.36 0.28 0.753 -
SA 577+£193 597 +£1.70 6.56 +£2.92 6.49  0.002 (i<k)*
EN 12.95 £5.02 12.97 +£5.31 10.67 + 4.06 15.39 <0.001 (i>k)*, G>k)*
PN 9.90 + 3.54 9.29 4+ 3.68 8.64 +3.42 1.51 0223 -
CTQ-SF total 43.51 £ 12.82 44.00 +12.99 41.28 +12.43 2.07 0.128 -
SSRS scores
oS 6.53 £2.02 7.99 £+ 2.54 7.81 £2.97 18.67 <0.001 (i<j)*, (i<k)*
SS 18.28 £+ 4.59 18.27 £ 4.48 18.78 £+ 6.04 0.61 0.542 -
uos 6.51 £ 2.00 5.15 £3.52 731 +£1.93 11.35 <0.001 (i<j)*, (i<k)*
SSRS total 3131 £6.24 33.65 +7.02 33.89 +9.04 9.54 <0.001 (i<j)*, (i<k)*
SIOSS scores
Dsp 6.89 £+ 3.61 535+3.49 4.72 +3.53 2221 <0.001 (i>))*, (i>k)*
Opt 228 +1.78 1.18 £ 1.37 1.11 + 1.31 38.72 <0.001 >i>))*, (i>k)*
Slp 2.69 + 1.32 2.06 +1.26 1.64 + 1.36 3548 <0.001 (i>))*, (i>k)*, >k)*
SIOSS total 11.81 £5.75 8.55+5.17 7.45 +4.97 40.59 <0.001 (i>))*, (i>k)*

Abbreviation: CTQ-SF, Childhood Trauma Questionnaire—Short Form; EA, emotional abuse; PA, physical abuse; SA, sexual abuse; EN, emo-

tional neglect; PN, physical neglect; SSRS, Social Support Rating Scale; OS, objective support; SS, Subjective support; UOS, use of support;

SIOSS, Self-rating Idea of Suicide Scale; Dsp, desperation; Opt, optimism; Slp, sleep. *p < 0.05.

correlation stability coefficients (CS-coefficients) obtained
through subset bootstraps, with a CS-coefficient threshold
of >0.25 and preferably >0.50 [46].

2.3.4 Network Comparisons

Finally, we compared the three networks pairwise
using the R Network Comparison Test (NCT) pack-
age (https://cran.r-project.org/web/packages/NetworkCom
parisonTest/index.html) [52]. NCT employs a resampling-
based permutation test to assess differences between two
independent cross-sectional datasets. In the current study,
we scrutinized variations in network structure, edge weight,
EIL and BEI for each of the three groups.

3. Results
3.1 Study Sample Characteristics

Demographic and clinical data for 229 patients diag-
nosed with depression, 102 with bipolar disorder, and 216
with schizophrenia are summarized in Table 1, with re-
sults of multiple comparison corrections provided in Sup-
plementary Table 1. No significant differences were found
in sex, ethnic group, and years of education across the three
mental disorders, while differences in age were observed.

Significant distinctions were noted in SSRS and SIOSS to-
tal scores, with significant between-group differences ob-
served in SA, EN, OS, UOS, Dsp, Opt, and Slp scores.

3.2 Network Estimation
3.2.1 Network Structure

The 11-node regularized network involving CM, sui-
cidal ideation, and social support is shown in Fig. 1, illus-
trating their relationships and topology. Results of the anal-
ysis testing between-edge differences are presented in Sup-
plementary Fig. 1.

In the depression network, 32 of 55 edges (58.2%) had
non-zero values. The edge weight matrix revealed that SS
was strongly negatively associated with EA (edge weight =
—0.22) and EN (edge weight =—0.16), indicating a correla-
tion between CM and social support. Conversely, Opt and
Dsp exhibited a strong positive connection (edge weight =
0.68), suggesting a potential link between positive and neg-
ative cognitive states. A positive connection was also ob-
served between EN and PN (edge weight = 0.58) (Fig. 1A
and Supplementary Table 2). For the bipolar disorder net-
work, 23 out of 55 edges (42.8%) were non-zero. The most
prominent negative associations were found between SS
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A. Depression network

B. Bipolar disorder network

O Childhood maltreatment
EA: emotional abuse
PA: physical abuse
SA: sexual abuse
EN: emotional neglect
PN: physical neglect
@ Social support
OS: objective support
SS: subjective support
UOS: use of support
Q© Suicidal ideation
Dsp: desperation
Opt: optimism
Slp: sleep

Fig. 1. Network structure of childhood maltreatment, suicidal ideation, and social support among (A) patients with depression,

(B) patients with bipolar disorder, and (C) patients with schizophrenia. The symptom network effectively delineates the relationships

between symptoms by establishing connections between two specific symptoms. The thickness of the edges within the network represents

the degree of correlation between the paired symptoms. Positive associations are denoted by blue edges, while negative associations are

represented by red edges. The symptoms have categorized into three distinct colors.

and EN (edge weight=-0.13), and OS and EN (edge weight
=—0.10), demonstrating a correlation between CM and so-
cial support in bipolar disorder. The strongest positive as-
sociations were between Opt and Dsp (edge weight = 0.42),
and EN and PN (edge weight = 0.33) (Fig. 1B and Supple-
mentary Table 3). In the schizophrenia network, 47 out of
55 edges (85.5%) were non-zero. The highest correlation
was observed between EN and PN (edge weight=0.73). SS
was strongly positively linked with OS (edge weight =0.66)
but negatively associated with Opt (edge weight = —0.30),
indicating the potential role of social support in preventing
suicidal ideation. Additionally, physical abuse (PA) exhib-
ited a negative association with Opt (edge weight =—0.37)
(edge weight =—0.37) (Fig. 1C and Supplementary Table
4).

3.2.2 Central Symptoms and Bridge Symptoms

The centrality and bridge centrality indices of the net-
work were visually depicted in Fig. 2 and summarized in
Table 2. Results of the analysis testing for between-node
differences in the centrality and bridge centrality indices
were presented in Supplementary Figs. 2,3.
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Within the depression network, Dsp emerged as the
node with the highest centrality (EI = 0.91), followed by
PN (EI = 0.81). Notably, Dsp also exhibited the high-
est bridge centrality (BEI = 0.13), followed by PA (BEI =
0.05) (Fig. 2A). These findings suggest that Dsp represents
a central symptom in the context of suicidal ideation, while
physical-related maltreatment (PA and PN) is pivotal in the
CM network in patients with depression. For the bipolar
disorder network, EA (EI = 0.94) and PN (EI = 0.71) ex-
hibited the highest centrality, while SA (BEI = 0.33) and
EA (BEI =0.23) demonstrated the highest bridge centrality
(Fig. 2B). The strong centrality of EA and PN suggests that
these maltreatment types are key symptoms in network of
bipolar disorder, with SA and EA acting as a critical link
between CM, suicidal ideation and social support. In the
schizophrenia network, EN (EI = 0.94) and SS (EI = 0.87)
emerged as the nodes with the highest centrality. Addition-
ally, EA (BEI = 0.38) and Dsp (BEI = 0.29) demonstrated
the highest bridge centrality (Fig. 2C), highlighting their
role as critical links between CM, suicidal ideation, and so-
cial support.
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A. Depression network, expected influence and the bridge expected influence
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C. Schizophrenia network, expected influence and the bridge expected influence
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expected influence plots represent bridge centrality indices for all factors within the network.
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Fig. 2. The network model, expected influence indices, and bridge expected influence indices among (A) patients with depression,
(B) patients with bipolar disorder, and (C) patients with schizophrenia. The strongest bridging symptoms are highlighted in orange
within the network. Thicker edges indicate stronger associations. Blue and red edges represent positive associations and negative

associations respectively. Expected influence plots depict the centrality indices of all factors in the network. Meanwhile, the bridge
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Table 2. Centrality and bridge centrality estimate of nodes in the network.

Depression Bipolar disorder Schizophrenia
Expected Bridge expected Expected Bridge expected Expected Bridge expected
influence influence influence influence influence influence
Childhood maltreatment
Emotional abuse (EA) 0.42 -0.33 0.94 0.23 1.24 0.38
Physical abuse (PA) 0.55 0.05 0.11 0.00 -0.25 —-0.58
Sexual abuse (SA) 0.23 0.00 0.55 0.33 0.45 0.04
Emotional neglect (EN) 0.55 -0.28 0.48 -0.10 0.94 0.22
Physical neglect (PN) 0.81 0.02 0.71 0.00 0.79 -0.29
Social support
Objective support (OS) 0.06 -0.15 —-0.01 -0.10 0.60 0.07
Subjective support (SS) —0.15 -0.36 0.12 -0.18 0.87 -0.22
Use of support (UOS) -0.16 -0.29 0.08 -0.14 —-0.09 —0.38
Suicidal ideation
Desperation (Dsp) 0.91 0.13 0.60 0.12 0.59 0.29
Optimism (Opt) 0.63 -0.17 0.58 0.16 -0.10 -0.51
Sleep (Slp) 0.19 -0.04 0.29 0.23 0.74 0.03

3.2.3 Network Stability and Accuracy

The CS-coefficients for EI and BEI are all >0.25, indi-
cating the robustness of the network when dropping various
proportions of data (Supplementary Figs. 4,5). The boot-
strapped 95% confidence interval ranges for edge weights
are relatively narrow, indicating sufficient accuracy in the
estimates (Supplementary Fig. 6).

3.3 Cross-Comparisons of Networks

The general network invariance test revealed signifi-
cant differences in network structure among depression and
bipolar disorder (M = 0.26; p = 0.010), depression and
schizophrenia (M = 0.68; p < 0.001), and bipolar disor-
der and schizophrenia (M = 0.57; p < 0.001). The detailed
results of the edge weight comparisons were provided in
Supplementary Table 5.

Overall, there were notable variations in EI and BEI
among nodes in the depression, bipolar disorder, and
schizophrenia networks. In the centrality comparison, com-
pared to the depression network, Dsp’s EI was significantly
lower in the schizophrenia network (p = 0.040), while EA’s
EI was significantly higher in the bipolar disorder network
(»p = 0.010). Additionally, EN and SS exhibited signifi-
cantly elevated EI in the schizophrenia network relative to
the other two mental disorders (all p < 0.001). The bridge
centrality comparison yielded distinct differences from cen-
trality. Specifically, in comparison to schizophrenia, the
BEI was significantly higher for PA (p < 0.001) and lower
for EA (p < 0.001) in the depression network. In bipo-
lar disorder, the BEI was significantly higher in SA and
EA than in depression (p < 0.001) and schizophrenia (p <
0.001). The detailed results of the EI and BEI comparisons
were presented in Supplementary Tables 6,7.
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4. Disscussion

The current study systematically explores the complex
interactions between subtypes of CM, social support, and
suicidal ideation, as well as their variability across differ-
ent psychiatric disorders using network analysis. In the ini-
tial partial correlation analysis, a crucial impact of social
support emerged. Specifically, in depression and bipolar
disorder, lower social support was associated with more se-
vere emotional maltreatment, while in schizophrenia, low
social support was associated with suicidal ideation. Subse-
quent analyses revealed that Dsp exhibited the highest cen-
trality and bridge centrality in the depression network. Ad-
ditionally, PA emerged as another noteworthy bridge symp-
tom within the depression network. In the bipolar disorder
network, EA displayed the highest centrality, significantly
exceeding that of depression, while SA and EA demon-
strated the highest bridge centrality, notably higher than
in the other two psychiatric disorders. In the schizophre-
nia network, EN emerged as the symptom with the highest
centrality, while EA exhibited the highest bridge centrality.
Ultimately, the general network invariance test highlighted
significant differences in network structures across the three
psychiatric disorders. This study illuminates the complex
interplay between CM subtypes, social support, and suici-
dal ideation across three major mental disorders.

In affective disorders (depression and bipolar disor-
der), individuals with lower SS tend to suffer more severe
emotional maltreatment. Specifically, SS exhibits a signif-
icant negative association with EA and EN in depression,
as well as with EN in bipolar disorder. This finding corrob-
orates a recent study emphasizing the inverse relationship
between parental social support and both EA and EN [53].
Furthermore, existing literature suggests that social support
serves as a mediator in the link between CM and depression,
with emotional maltreatment being the primary mediating
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factors [54,55]. Given that emotional maltreatment is a ro-
bust predictor of suicidal ideation [56,57] in affective dis-
orders and is associated with various adverse mental health
outcomes [57,58], our findings underscore the crucial role
of SS in mitigating emotional maltreatment, particularly
among patients with affective disorders. In contrast, within
the schizophrenia network, SS exhibits a significant nega-
tive correlation with suicidal ideation. Compared to affec-
tive disorders, fewer studies have explored the relationship
between social support and suicide in schizophrenia [19].
However, two studies have demonstrated that patients with
schizophrenia who experience lower social support or in-
teractions are more prone to suicidal ideation, which aligns
with our findings [31,59]. In summary, the network analy-
ses emphasize the pivotal role of subjective social support
across different psychiatric disorders.

Dsp emerges as both the central and bridge symp-
tom within the depression network, with its EI significantly
higher in depression compared to schizophrenia. These
findings suggest that Dsp is a core symptom of suicidal
ideation, linking it to CM and social support within the de-
pression network. Gilman et al. [60] reported that CM in-
creased the risk of suicidal ideation by 20-30% during a
3-year follow-up of 2497 patients with depression. There-
fore, identifying key symptoms of CM that influence sui-
cidal ideation is crucial for suicide prevention. Our find-
ings highlight the potential of Dsp as a critical treatment
target, particularly for patients with depression. Addition-
ally, another noteworthy bridge symptom is PA. Given that
up to 60% of patients with depression experience suicidal
ideation, it becomes crucial to identify the factors influenc-
ing suicidal ideation in depression [61,62]. Aligning with
our findings, meta-analyses of adults and young adults sug-
gest that suicidal ideation is primarily associated with PA
and SA subtypes, with PA linked to a 2-3—fold increased
risk of suicide attempts [13,17]. Consequently, our results
highlight the need for enhanced efforts in depression assess-
ment and diagnosis to screen and treat PA subtypes and con-
duct timely suicide risk assessment and prevention.

In the bipolar disorder network, both EA and SA
emerge as bridge symptoms, exhibiting significantly higher
BEI compared to the other two psychiatric disorders. Fur-
thermore, EA demonstrates the highest centrality among
the symptoms. These findings highlight that EA and SA
are the maltreatment subtypes most strongly associated with
suicidal ideation in bipolar disorder. While meta-analyses
provide supporting evidence that CM increases the risk of
suicide in patients with bipolar disorder, there remains in-
sufficient research identifying which specific subtypes are
most strongly linked to suicide [15]. In line with our results,
Freitag ef al. [63] observed a significant association be-
tween EA, SA, and suicidality in bipolar disorder patients,
with impulsive aggression potentially acting as a significant
mediator. Additionally, a study utilizing logistic regres-
sion and network analysis revealed a notable connection

between EA, SA, and suicide attempts in bipolar disorder
[64]. Importantly, our observation of a significant negative
correlation between subjective support and emotion-related
maltreatment in both depression and bipolar disorder under-
scores the critical role of respect, support, and understand-
ing in preventing suicide in bipolar disorder patients expe-
riencing EA.

In the schizophrenia network, EN and EA serve as key
central and bridge symptoms, respectively, while Dsp func-
tions as another bridge symptom. Within the network struc-
ture, Dsp is significantly associated with most maltreatment
subtypes, showing a strong positive correlation with EA.
Compared to depression and bipolar disorders, research on
the relationship between CM and suicide in schizophrenia
is limited and inconclusive. One study found a positive
correlation between EN and suicide in schizophrenia [65],
while another, using logistic regression modeling, identi-
fied EA as the only maltreatment subtype linked to suicide
[66]. Conversely, Hassan et al. [67] suggested that sui-
cide was associated with various CM subtypes other than
PN. Integrating these studies with our findings, it can be in-
ferred that multiple CM subtypes in schizophrenia may con-
tribute to suicide risk, with EA and EN potentially being the
most strongly associated subtypes. Moreover, our results
suggest that subjective social support may act as a protec-
tive factor against suicide in individuals with schizophrenia.
Thus, these findings highlight the importance of evaluating
CM subtypes and implementing targeted suicide prevention
strategies, particularly for schizophrenia patients who have
experienced emotional abuse and neglect.

Nevertheless, it is important to acknowledge several
limitations in our current study. Firstly, the cross-sectional
study design employed in this investigation hinders the es-
tablishment of causality and temporality between CM sub-
types, social support, and symptoms of suicidal ideation.
The directional relationship between the most central symp-
toms in the network and others remains unclear—whether
it drive the activation of other symptoms, are influenced
by other symptoms, or operate bidirectionally. Therefore,
validation of these findings in longitudinal studies is im-
perative for a comprehensive understanding. Secondly, the
bipolar disorder group’s relatively small sample size (n =
102) resulted in smaller, though still acceptable (>0.25)
CS-coefficients [46]. While CS-coefficients above 0.25 are
deemed reasonably robust [46], it is essential to validate the
study’s findings in a larger sample for increased reliability.

5. Conclusion

In conclusion, our study employed network analyses
to explore the intricate relationships between specific sub-
types of CM, social support, and suicidal ideation in pa-
tients with depression, bipolar disorder, and schizophrenia.
The findings highlight the critical role of social support and
reveal the variability in the interactions between CM sub-
types, social support, and suicidal ideation across these ma-
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jor psychiatric disorders, providing valuable insights into
key symptoms for clinical intervention.

Abbreviations

CM, childhood maltreatment; ICD-10, International
Statistical Classification of Diseases and Related Health
Problems, Tenth Revision; CTQ-SF, Childhood Trauma
Questionnaire—Short Form; PA, physical abuse; EA, emo-
tional abuse; SA, sexual abuse; PN, physical neglect; EN,
emotional neglect; SSRS, Social Support Rating Scale; OS,
objective support; SS, subjective support; UOS, use of sup-
port; SIOSS, Self-rating Idea of Suicide Scale; Dsp, desper-
ation; Opt, optimism; Slp, sleep; SD, standard deviations;
EBIC, extended Bayesian information criterion; LASSO,
least absolute shrinkage and selection operator; EI, Ex-
pected influence; BEI, bridge expected influence.

Availability of Data and Materials

The data that support the findings of this study are
available upon request from the corresponding author.

Author Contributions

Conception—TY, QL, HP; Design—TY, QL, HP;
Supervision—QL, HP; Fundings—QL, HP; Materials—
TY, QL, HP; Data Collection and Processing—TY, QL,
YQY, YTY; Analysis and Interpretation—TY, TC, YQY;
Literature Review—TY, QL; Writing—TY, QL, YTY; Crit-
ical Review—TY, QL, HP. All authors contributed to edi-
torial changes in the manuscript. All authors read and ap-
proved the final manuscript. All authors have participated
sufficiently in the work and agreed to be accountable for all
aspects of the work.

Ethics Approval and Consent to Participate

Ethics committee approval was received for this study
from the Ethics Committee of the Affiliated Brain Hospital
of Guangzhou Medical University (Approval no: 2022024,
Date: May 27, 2022). The study was conducted in accor-
dance with the Declaration of Helsinki. Informed consent
was obtained from the individuals who agreed to take part
in the study.

Acknowledgment

We would like to acknowledge all authors of the in-
cluded articles for their prompt replies about our questions
about their studies, and are grateful to reviewers for their
suggestions.

Funding

This work was supported by the Guangdong Nat-
ural Science Foundation, China (2015A030313800 to
HP), the Guangzhou Medical University Research Capac-
ity Enhancement Program, China (2024SRP203 to QL),
the Guangzhou Health Science and Technology General

&% IMR Press

Guidance Project (20241A011053 to QL) and Guangzhou
Research-oriented Hospital Foundation. The funding
source had no role in the study design, analysis or interpre-
tation of data or in the preparation of the report or decision
to publish.

Conflict of Interest

The authors declare no conflict of interest.

Supplementary Material

Supplementary material associated with this article
can be found, in the online version, at https://doi.org/10.
31083/AP47534.

Declaration of Generative AI and AI-Assisted
Technologies in the Writing Process

We acknowledge the assistance of OpenAl’s language
model in proofreading and enhancing the language of our
manuscript. However, it is important to note that the gen-
eration of content is solely the responsibility of the authors.
After utilizing this tool, the authors reviewed and edited the
content as necessary and take full responsibility for the final
content of the publication.

References

[1] Kessler RC, McLaughlin KA, Green JG, Gruber MJ, Samp-
son NA, Zaslavsky AM, et al. Childhood adversities and adult
psychopathology in the WHO World Mental Health Surveys.
The British Journal of Psychiatry. 2010; 197: 378-385. https:
//doi.org/10.1192/bjp.bp.110.080499.

[2] Struck N, Krug A, Yuksel D, Stein F, Schmitt S, Meller T, et
al. Childhood maltreatment and adult mental disorders - the
prevalence of different types of maltreatment and associations
with age of onset and severity of symptoms. Psychiatry Re-
search. 2020; 293: 113398. https://doi.org/10.1016/j.psychres
.2020.113398.

[3] Teicher MH, Gordon JB, Nemeroff CB. Recognizing the impor-
tance of childhood maltreatment as a critical factor in psychi-
atric diagnoses, treatment, research, prevention, and education.
Molecular Psychiatry. 2022; 27: 1331-1338. https://doi.org/10.
1038/s41380-021-01367-9.

[4] Teicher MH, Samson JA, Anderson CM, Ohashi K. The effects
of childhood maltreatment on brain structure, function and con-
nectivity. Nature Reviews. Neuroscience. 2016; 17: 652-666.
https://doi.org/10.1038/nrn.2016.111.

[5] Teicher MH, Samson JA. Childhood maltreatment and psy-
chopathology: A case for ecophenotypic variants as clinically
and neurobiologically distinct subtypes. The American Journal
of Psychiatry. 2013; 170: 1114-1133. https://doi.org/10.1176/
appi.ajp.2013.12070957.

[6] Jaffee SR. Child Maltreatment and Risk for Psychopathology in
Childhood and Adulthood. Annual Review of Clinical Psychol-
ogy. 2017; 13: 525-551. https://doi.org/10.1146/annurev-clinp
sy-032816-045005.

[7] Infurna MR, Reichl C, Parzer P, Schimmenti A, Bifulco A,
Kaess M. Associations between depression and specific child-
hood experiences of abuse and neglect: A meta-analysis. Jour-
nal of Affective Disorders. 2016; 190: 47-55. https://doi.org/10.
1016/j.jad.2015.09.006.

[8] Li M, D’Arcy C, Meng X. Maltreatment in childhood sub-
stantially increases the risk of adult depression and anxi-


https://doi.org/10.31083/AP47534
https://doi.org/10.31083/AP47534
https://doi.org/10.1192/bjp.bp.110.080499
https://doi.org/10.1192/bjp.bp.110.080499
https://doi.org/10.1016/j.psychres.2020.113398
https://doi.org/10.1016/j.psychres.2020.113398
https://doi.org/10.1038/s41380-021-01367-9
https://doi.org/10.1038/s41380-021-01367-9
https://doi.org/10.1038/nrn.2016.111
https://doi.org/10.1176/appi.ajp.2013.12070957
https://doi.org/10.1176/appi.ajp.2013.12070957
https://doi.org/10.1146/annurev-clinpsy-032816-045005
https://doi.org/10.1146/annurev-clinpsy-032816-045005
https://doi.org/10.1016/j.jad.2015.09.006
https://doi.org/10.1016/j.jad.2015.09.006
https://www.imrpress.com

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

10

ety in prospective cohort studies: systematic review, meta-
analysis, and proportional attributable fractions. Psycholog-
ical Medicine. 2016; 46: 717-730. https://doi.org/10.1017/
S0033291715002743.

van Heeringen K, Mann JJ. The neurobiology of suicide. The
Lancet. Psychiatry. 2014; 1: 63-72. https://doi.org/10.1016/
S2215-0366(14)70220-2.

Franklin JC, Ribeiro JD, Fox KR, Bentley KH, Kleiman EM,
Huang X, et al. Risk factors for suicidal thoughts and behaviors:
A meta-analysis of 50 years of research. Psychological Bulletin.
2017; 143: 187-232. https://doi.org/10.1037/bul0000084.
WHO. Preventing Suicide: A Global Imperative. 2014.
Available  at: https://www.who.int/publications/i/item/
9789241564779 (Accessed: 1 March 2025).

Zatti C, Rosa V, Barros A, Valdivia L, Calegaro VC, Freitas LH,
et al. Childhood trauma and suicide attempt: A meta-analysis of
longitudinal studies from the last decade. Psychiatry Research.
2017; 256: 353-358. https://doi.org/10.1016/j.psychres.2017.
06.082.

Angelakis I, Gillespie EL, Panagioti M. Childhood maltreatment
and adult suicidality: a comprehensive systematic review with
meta-analysis. Psychological Medicine. 2019; 49: 1057-1078.
https://doi.org/10.1017/S0033291718003823.

Dias de Mattos Souza L, Lopez Molina M, Azevedo da Silva R,
Jansen K. History of childhood trauma as risk factors to suicide
risk in major depression. Psychiatry Research. 2016; 246: 612—
616. https://doi.org/10.1016/j.psychres.2016.11.002.
Agnew-Blais J, Danese A. Childhood maltreatment and un-
favourable clinical outcomes in bipolar disorder: a systematic
review and meta-analysis. The Lancet. Psychiatry. 2016; 3:
342-349. https://doi.org/10.1016/S2215-0366(15)00544-1.
Prokopez CR, Vallejos M, Farinola R, Alberio G, Caporusso
GB, Cozzarin LG, et al. The history of multiple adverse child-
hood experiences in patients with schizophrenia is associated
with more severe symptomatology and suicidal behavior with
gender-specific characteristics. Psychiatry Research. 2020; 293:
113411. https://doi.org/10.1016/j.psychres.2020.113411.
Angelakis I, Austin JL, Gooding P. Association of Childhood
Maltreatment With Suicide Behaviors Among Young People: A
Systematic Review and Meta-analysis. JAMA Network Open.
2020; 3: e2012563. https://doi.org/10.1001/jamanetworkopen.
2020.12563.

House JS. Work stress and social support. Addison-Wesley se-
ries on occupational stress. 1983. Available at: https:/cir.nii.ac
Jp/erid/1573387450356124032 (Accessed: 1 March 2025).

Hu FH, Zhao DY, Fu XL, Zhang WQ, Tang W, Hu SQ, et
al. Effects of social support on suicide-related behaviors in pa-
tients with severe mental illness: A systematic review and meta-
analysis. Journal of Affective Disorders. 2023; 328: 324-333.
https://doi.org/10.1016/j.jad.2023.02.070.

Xiao Y, Chen Y, Chang W, Pu Y, Chen X, Guo J, et al. Perceived
social support and suicide ideation in Chinese rural left-behind
children: A possible mediating role of depression. Journal of Af-
fective Disorders. 2020; 261: 198-203. https://doi.org/10.1016/
jJad.2019.09.081.

LinJ,SuY, Lv X, Liu Q, Wang G, Wei J, et al. Perceived stress-
fulness mediates the effects of subjective social support and neg-
ative coping style on suicide risk in Chinese patients with major
depressive disorder. Journal of Affective Disorders. 2020; 265:
32-38. https://doi.org/10.1016/j.jad.2020.01.026.

Robinaugh DJ, Hoekstra RHA, Toner ER, Borsboom D. The
network approach to psychopathology: a review of the liter-
ature 2008-2018 and an agenda for future research. Psycho-
logical Medicine. 2020; 50: 353-366. https://doi.org/10.1017/
S0033291719003404.

Contreras A, Nieto I, Valiente C, Espinosa R, Vazquez C. The

Study of Psychopathology from the Network Analysis Perspec-
tive: A Systematic Review. Psychotherapy and Psychosomatics.

[24

[l

[25

[t

[26

[l

[27

—

[28

[l

[29]

[30]

[31]

[32]

[33

—

[34

[l

[35]

[36]

[37

—

2019; 88: 71-83. https://doi.org/10.1159/000497425.

de Beurs D. Network Analysis: A Novel Approach to Under-
stand Suicidal Behaviour. International Journal of Environmen-
tal Research and Public Health. 2017; 14: 219. https://doi.org/
10.3390/ijerph14030219.

Zhong S, Cheng D, Su J, Xu J, Zhang J, Huang R, et al. A
network analysis of depressive symptoms, psychosocial factors,
and suicidal ideation in 8686 adolescents aged 12-20 years. Psy-
chiatry Research. 2023; 329: 115517. https://doi.org/10.1016/j.
psychres.2023.115517.

De Beurs D, Fried EI, Wetherall K, Cleare S, O’ Connor DB, Fer-
guson E, et al. Exploring the psychology of suicidal ideation: A
theory driven network analysis. Behaviour Research and Ther-
apy. 2019; 120: 103419. https://doi.org/10.1016/j.brat.2019.
103419.

Gijzen MWM, Rasing SPA, Creemers DHM, Smit F, Engels
RCME, De Beurs D. Suicide ideation as a symptom of adoles-
cent depression. a network analysis. Journal of Affective Disor-
ders. 2021; 278: 68-77. https://doi.org/10.1016/j.jad.2020.09.
029.

Misiak B, Szewczuk-Bogustawska M, Samochowiec J,
Moustafa AA, Gaweda L. Unraveling the complexity of asso-
ciations between a history of childhood trauma, psychotic-like
experiences, depression and non-suicidal self-injury: A network
analysis. Journal of Affective Disorders. 2023; 337: 11-17.
https://doi.org/10.1016/j.jad.2023.05.044.

Zhou J, Fan A, Zhou X, Pao C, Xiao L, Feng Y, et al. Interre-
lationships between childhood maltreatment, depressive symp-
toms, functional impairment, and quality of life in patients with
major depressive disorder: A network analysis approach. Child
Abuse & Neglect. 2022; 132: 105787. https://doi.org/10.1016/].
chiabu.2022.105787.

Xie X, Li Y, Liu J, Zhang L, Sun T, Zhang C, et al. The rela-
tionship between childhood maltreatment and non-suicidal self-
injury in adolescents with depressive disorders. Psychiatry Re-
search. 2024; 331: 115638. https://doi.org/10.1016/j.psychres
.2023.115638.

Xie P, Wu K, Zheng Y, Guo Y, Yang Y, He J, et al. Prevalence
of childhood trauma and correlations between childhood trauma,
suicidal ideation, and social support in patients with depression,
bipolar disorder, and schizophrenia in southern China. Journal of
Affective Disorders. 2018; 228: 41-48. https://doi.org/10.1016/
jjad.2017.11.011.

Implementation of the International Statistical Classification of
Diseases and Related Health Problems, Tenth Revision (ICD-
10). Epidemiological Bulletin. 1997; 18: 1-4.

Bernstein DP, Stein JA, Newcomb MD, Walker E, Pogge D,
Ahluvalia T, et al. Development and validation of a brief screen-
ing version of the Childhood Trauma Questionnaire. Child
Abuse & Neglect. 2003; 27: 169-190. https://doi.org/10.1016/
s0145-2134(02)00541-0.

Bernstein DP, Ahluvalia T, Pogge D, Handelsman L. Validity
of the Childhood Trauma Questionnaire in an adolescent psy-
chiatric population. Journal of the American Academy of Child
and Adolescent Psychiatry. 1997; 36: 340-348. https://doi.org/
10.1097/00004583-199703000-00012.

Bernstein DP, Fink L, Handelsman L, Foote J, Lovejoy M, Wen-
zel K, et al. Initial reliability and validity of a new retrospective
measure of child abuse and neglect. The American Journal of
Psychiatry. 1994; 151: 1132—-1136. https://doi.org/10.1176/ajp.
151.8.1132.

Li XB, Liu JT, Zhu XZ, Zhang L, Tang YL, Wang CY. Child-
hood trauma associates with clinical features of bipolar disorder
in a sample of Chinese patients. Journal of Affective Disorders.
2014; 168: 58-63. https://doi.org/10.1016/j.jad.2014.06.017.
Xiao SY. Theoretical basis and application of social support rat-
ing scale. The Journal of Clinical Psychiatry. 1994; 02: 98—100.

&% IMR Press


https://doi.org/10.1017/S0033291715002743
https://doi.org/10.1017/S0033291715002743
https://doi.org/10.1016/S2215-0366(14)70220-2
https://doi.org/10.1016/S2215-0366(14)70220-2
https://doi.org/10.1037/bul0000084
https://www.who.int/publications/i/item/9789241564779
https://www.who.int/publications/i/item/9789241564779
https://doi.org/10.1016/j.psychres.2017.06.082
https://doi.org/10.1016/j.psychres.2017.06.082
https://doi.org/10.1017/S0033291718003823
https://doi.org/10.1016/j.psychres.2016.11.002
https://doi.org/10.1016/S2215-0366(15)00544-1
https://doi.org/10.1016/j.psychres.2020.113411
https://doi.org/10.1001/jamanetworkopen.2020.12563
https://doi.org/10.1001/jamanetworkopen.2020.12563
https://cir.nii.ac.jp/crid/1573387450356124032
https://cir.nii.ac.jp/crid/1573387450356124032
https://doi.org/10.1016/j.jad.2023.02.070
https://doi.org/10.1016/j.jad.2019.09.081
https://doi.org/10.1016/j.jad.2019.09.081
https://doi.org/10.1016/j.jad.2020.01.026
https://doi.org/10.1017/S0033291719003404
https://doi.org/10.1017/S0033291719003404
https://doi.org/10.1159/000497425
https://doi.org/10.3390/ijerph14030219
https://doi.org/10.3390/ijerph14030219
https://doi.org/10.1016/j.psychres.2023.115517
https://doi.org/10.1016/j.psychres.2023.115517
https://doi.org/10.1016/j.brat.2019.103419
https://doi.org/10.1016/j.brat.2019.103419
https://doi.org/10.1016/j.jad.2020.09.029
https://doi.org/10.1016/j.jad.2020.09.029
https://doi.org/10.1016/j.jad.2023.05.044
https://doi.org/10.1016/j.chiabu.2022.105787
https://doi.org/10.1016/j.chiabu.2022.105787
https://doi.org/10.1016/j.psychres.2023.115638
https://doi.org/10.1016/j.psychres.2023.115638
https://doi.org/10.1016/j.jad.2017.11.011
https://doi.org/10.1016/j.jad.2017.11.011
https://doi.org/10.1016/s0145-2134(02)00541-0
https://doi.org/10.1016/s0145-2134(02)00541-0
https://doi.org/10.1097/00004583-199703000-00012
https://doi.org/10.1097/00004583-199703000-00012
https://doi.org/10.1176/ajp.151.8.1132
https://doi.org/10.1176/ajp.151.8.1132
https://doi.org/10.1016/j.jad.2014.06.017
https://www.imrpress.com

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

(53]

[54]

(In Chinese)

Yang GY, Feng ZZ, Xia BL, Zhong TJ, Liu YB, Wang T, et al.
The reliability, validity and national norm of social support scale
in servicemen. Chinese Mental Health Journal. 2006; 05: 309—
312. (In Chinese)

SuL, Wei B, Ling XF, Tang ZH. Study on the reliability, validity
and norm of social support scale in chuang peasants. Modern
Preventive Medicine. 2009; 36: 4411-4413. (In Chinese)

Xia ZY, Wang DB, Wu SQ, Ye JH. Primary development of self-
rating idea of suicide scale. The Journal of Clinical Psychiatry.
2002; 02: 100-102. (In Chinese)

Chen YC, Wang XD, Gao YS, Dun M. Reliability and valid-
ity of suicide ideation scale. China Journal of Health Psychol-
ogy. 2013; 21: 1224-1225. https://doi.org/10.13342/j.cnki.cjh
p-2013.08.015. (In Chinese)

Xia CY, Wang DB, He XD, Ye JH, Wu SQ. Study of self-rating
idea of undergraduates in the mountain area of southern Zhe-
jiang. Chinese Journal of School Health. 2007; 40: 94. (In Chi-
nese)

Epskamp S, Cramer AO, Waldorp LJ, Schmittmann VD, Bors-
boom D. qgraph: Network Visualizations of Relationships in
Psychometric Data. Journal of Statistical Software. 2012; 48:
367-371. https://doi.org/10.18637/jss.v048.104.

Friedman J, Hastie T, Tibshirani R. Sparse inverse covariance
estimation with the graphical lasso. Biostatistics (Oxford, Eng-
land). 2008; 9: 432—441. https://doi.org/10.1093/biostatistics/kx
m045.

Hevey D. Network analysis: a brief overview and tutorial.
Health Psychology and Behavioral Medicine. 2018; 6: 301-328.
https://doi.org/10.1080/21642850.2018.1521283.

Epskamp S, Fried EI. A tutorial on regularized partial correlation
networks. Psychological Methods. 2018; 23: 617-634. https://
doi.org/10.1037/met0000167.

Robinaugh DJ, Millner AJ, McNally RJ. Identifying highly in-
fluential nodes in the complicated grief network. Journal of
Abnormal Psychology. 2016; 125: 747-757. https://doi.org/10.
1037/abn0000181.

Epskamp S, van Borkulo CD, van der Veen DC, Servaas MN,
Isvoranu AM, Riese H, et al. Personalized Network Modeling
in Psychopathology: The Importance of Contemporaneous and
Temporal Connections. Clinical Psychological Science: a Jour-
nal of the Association for Psychological Science. 2018; 6: 416—
427. https://doi.org/10.1177/2167702617744325.

Forbes MK, Wright AGC, Markon KE, Krueger RF. Evidence
that psychopathology symptom networks have limited replica-
bility. Journal of Abnormal Psychology. 2017; 126: 969-988.
https://doi.org/10.1037/abn0000276.

Jones PJ, Ma R, McNally RJ. Bridge Centrality: A Network
Approach to Understanding Comorbidity. Multivariate Behav-
ioral Research. 2021; 56: 353-367. https://doi.org/10.1080/
00273171.2019.1614898.

Epskamp S, Borsboom D, Fried EI. Estimating psychological
networks and their accuracy: A tutorial paper. Behavior Re-
search Methods. 2018; 50: 195-212. https://doi.org/10.3758/
$13428-017-0862-1.

van Borkulo CD, van Bork R, Boschloo L, Kossakowski JJ, Tio
P, Schoevers RA, et al. Comparing network structures on three
aspects: A permutation test. Psychological Methods. 2023; 28:
1273-1285. https://doi.org/10.1037/met0000476.

Ahouanse RD, Chang W, Ran HL, Fang D, Che YS, Deng WH,
et al. Childhood maltreatment and suicide ideation: A possible
mediation of social support. World Journal of Psychiatry. 2022;
12: 483—493. https://doi.org/10.5498/wjp.v12.i3.483.

Su YY, Li M, D’Arcy C, Caron J, O’Donnell K, Meng X.
To what extent do social support and mastery mediate the

&% IMR Press

[55]

[56]

[57]

[58]

[59]

[61

—

[62

—

[63

—

[64

[l

[65

—

[66]

[67

—

association between childhood maltreatment and depression?

A sequential causal mediation analysis. Epidemiology and
Psychiatric Sciences. 2022; 31: e77. https://doi.org/10.1017/

$2045796022000609.

Struck N, Krug A, Feldmann M, Yuksel D, Stein F, Schmitt S,
et al. Attachment and social support mediate the association be-
tween childhood maltreatment and depressive symptoms. Jour-
nal of Affective Disorders. 2020; 273: 310-317. https://doi.org/
10.1016/j.jad.2020.04.041.

Miller AB, Jenness JL, Oppenheimer CW, Gottleib ALB, Young
JF, Hankin BL. Childhood Emotional Maltreatment as a Robust
Predictor of Suicidal Ideation: A 3-Year Multi-Wave, Prospec-
tive Investigation. Journal of Abnormal Child Psychology. 2017;
45: 105-116. https://doi.org/10.1007/s10802-016-0150-z.
Janiri D, De Rossi P, Kotzalidis GD, Girardi P, Koukopoulos
AE, Reginaldi D, et al. Psychopathological characteristics and
adverse childhood events are differentially associated with sui-
cidal ideation and suicidal acts in mood disorders. European Psy-
chiatry: the Journal of the Association of European Psychia-
trists. 2018; 53: 31-36. https://doi.org/10.1016/j.eurpsy.2018.
05.009.

Kumari V. Emotional abuse and neglect: time to focus on pre-
vention and mental health consequences. The British Journal of
Psychiatry: the Journal of Mental Science. 2020; 217: 597-599.
https://doi.org/10.1192/bjp.2020.154.

Lyu J, Zhang J, Hennessy DA. Characteristics and Risk Fac-
tors for Suicide in People with Schizophrenia in Comparison to
Those without Schizophrenia. Psychiatry Research. 2021; 304:
114166. https://doi.org/10.1016/j.psychres.2021.114166.
Gilman SE, Trinh NH, Smoller JW, Fava M, Murphy JM, Bres-
lau J. Psychosocial stressors and the prognosis of major depres-
sion: a test of Axis IV. Psychological Medicine. 2013; 43: 303—
316. https://doi.org/10.1017/S0033291712001080.

Hasin DS, Sarvet AL, Meyers JL, Saha TD, Ruan W1J, Stohl
M, et al. Epidemiology of Adult DSM-5 Major Depressive Dis-
order and Its Specifiers in the United States. JAMA Psychia-
try. 2018; 75: 336-346. https://doi.org/10.1001/jamapsychiatry
.2017.4602.

Holma KM, Melartin TK, Haukka J, Holma IAK, Sokero TP,
Isometsd ET. Incidence and predictors of suicide attempts in
DSM-IV major depressive disorder: a five-year prospective
study. The American Journal of Psychiatry. 2010; 167: 801—
808. https://doi.org/10.1176/appi.ajp.2010.09050627.

Freitag S, Kapoor S, Lamis DA. Childhood maltreatment, im-
pulsive aggression, and suicidality among patients diagnosed
with bipolar disorder. Psychological Trauma: Theory, Research,
Practice and Policy. 2022; 14: 1256-1262. https://doi.org/10.
1037/tra0001218.

Grillault Laroche D, Godin O, Dansou Y, Belzeaux R, Aouiz-
erate B, Burté T, ef al. Influence of childhood maltreatment on
prevalence, onset, and persistence of psychiatric comorbidities
and suicide attempts in bipolar disorders. European Psychiatry.
2022; 65: el5. https://doi.org/10.1192/j.eurpsy.2022.7.

Cheng P, Ju P, Xia Q, Chen Y, Li J, Gao J, et al. Childhood
maltreatment increases the suicidal risk in Chinese schizophre-
nia patients. Frontiers in Psychiatry. 2022; 13: 927540. https:
//doi.org/10.3389/fpsyt.2022.927540.

Alli S, Tasmim S, Adanty C, Graff A, Strauss J, Zai C, et
al. Childhood trauma predicts multiple, high lethality suicide
attempts in patients with schizophrenia. Psychiatry Research.
2019; 281: 112567. https://doi.org/10.1016/j.psychres.2019.
112567.

Hassan AN, Stuart EA, De Luca V. Childhood maltreatment in-
creases the risk of suicide attempt in schizophrenia. Schizophre-
nia Research. 2016; 176: 572-577. https://doi.org/10.1016/].sc
hres.2016.05.012.

11


https://doi.org/10.13342/j.cnki.cjhp.2013.08.015
https://doi.org/10.13342/j.cnki.cjhp.2013.08.015
https://doi.org/10.18637/jss.v048.i04
https://doi.org/10.1093/biostatistics/kxm045
https://doi.org/10.1093/biostatistics/kxm045
https://doi.org/10.1080/21642850.2018.1521283
https://doi.org/10.1037/met0000167
https://doi.org/10.1037/met0000167
https://doi.org/10.1037/abn0000181
https://doi.org/10.1037/abn0000181
https://doi.org/10.1177/2167702617744325
https://doi.org/10.1037/abn0000276
https://doi.org/10.1080/00273171.2019.1614898
https://doi.org/10.1080/00273171.2019.1614898
https://doi.org/10.3758/s13428-017-0862-1
https://doi.org/10.3758/s13428-017-0862-1
https://doi.org/10.1037/met0000476
https://doi.org/10.5498/wjp.v12.i3.483
https://doi.org/10.1017/S2045796022000609
https://doi.org/10.1017/S2045796022000609
https://doi.org/10.1016/j.jad.2020.04.041
https://doi.org/10.1016/j.jad.2020.04.041
https://doi.org/10.1007/s10802-016-0150-z
https://doi.org/10.1016/j.eurpsy.2018.05.009
https://doi.org/10.1016/j.eurpsy.2018.05.009
https://doi.org/10.1192/bjp.2020.154
https://doi.org/10.1016/j.psychres.2021.114166
https://doi.org/10.1017/S0033291712001080
https://doi.org/10.1001/jamapsychiatry.2017.4602
https://doi.org/10.1001/jamapsychiatry.2017.4602
https://doi.org/10.1176/appi.ajp.2010.09050627
https://doi.org/10.1037/tra0001218
https://doi.org/10.1037/tra0001218
https://doi.org/10.1192/j.eurpsy.2022.7
https://doi.org/10.3389/fpsyt.2022.927540
https://doi.org/10.3389/fpsyt.2022.927540
https://doi.org/10.1016/j.psychres.2019.112567
https://doi.org/10.1016/j.psychres.2019.112567
https://doi.org/10.1016/j.schres.2016.05.012
https://doi.org/10.1016/j.schres.2016.05.012
https://www.imrpress.com

	Main Points
	1. Introduction
	2. Methods
	2.1 Participants
	2.2 Measurement Instruments
	2.2.1 Childhood Trauma Questionnaire-Short Form (CTQ-SF)
	2.2.2 Social Support Rating Scale (SSRS)
	2.2.3 Self-Rating Idea of Suicide Scale (SIOSS)

	2.3 Statistical Analyses
	2.3.1 Network Structure
	2.3.2 Expected Influence (EI) and Bridge Expected Influence (BEI) Evaluation
	2.3.3 Network Accuracy and Stability
	2.3.4 Network Comparisons


	3. Results
	3.1 Study Sample Characteristics
	3.2 Network Estimation
	3.2.1 Network Structure
	3.2.2 Central Symptoms and Bridge Symptoms
	3.2.3 Network Stability and Accuracy

	3.3 Cross-Comparisons of Networks

	4. Disscussion
	5. Conclusion
	Abbreviations
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest
	Supplementary Material
	Declaration of Generative AI and AI-Assisted Technologies in the Writing Process

