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Introduction: Adolescents with mood disorders are at an exceptionally high risk
for non-suicidal self-injury (NSSI); however, the understanding of the core
factors underlying this vulnerability remains limited. This knowledge gap
significantly hampers the effectiveness of targeted prevention and
intervention strategies.

Methods: A total of 263 adolescents with mood disorders completed a series of
self-report surveys, covering demographic, personal, and social factors related to
NSSI. We first used least absolute shrinkage and selection operator (LASSO)
regression to identify the core related factors. Then, we employed network
analysis to construct the network structure of these core factors.

Results: Our findings indicate that depressive and anxiety symptoms are the
strongest influencing factors for NSSI among adolescents with mood disorders.
Life events and the specific functions of NSSI are identified as personalized
factors within this group. Additionally, objective social support and education
level emerged as potential protective factors against NSSI. These factors are not
independent but interact with each other.

Conclusion: By identifying and intervening in these key factors, more effective
prevention strategies and personalized treatment plans can be developed,
ultimately improving the quality of life and psychological well-being of
adolescents with mood disorders.
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1 Introduction

Non-suicidal self-injury (NSSI) refers to deliberate self-inflicted
harm without suicidal intent, frequently observed among
adolescents (1). A comprehensive review of global adolescent
populations reports an average lifetime prevalence of NSSI at
18.0% (2). The relationship between mood disorders and NSSI is
significant (3), with studies indicating that the prevalence of NSSI in
individuals with mood disorders is as high as 62%, far exceeding the
average prevalence among adolescents (4). This suggests that
adolescents with mood disorders are at a high risk for NSSI
Despite extensive research on the prevalence and associated
factors of NSSI, studies specifically targeting NSSI in adolescents
with mood disorders remain limited. The interaction between
emotional dysregulation and other psychological factors may
result in unique patterns of NSSI in this population.

The strong comorbidity between NSSI and adolescent mood
disorders can be understood through three foundational theoretical
frameworks. First, Linehan’s biosocial theory of emotion
dysregulation (5) suggests that a biological predisposition to
emotional intensity, when coupled with an invalidating
environment, fosters maladaptive coping mechanisms such as
NSSI. This aligns with neuroimaging findings indicating altered
prefrontal-limbic circuitry in mood disorders (6), which may
heighten emotional reactivity and impair regulatory capacity.
Second, Joiner’s interpersonal theory (7) expands on this by
highlighting the roles of thwarted belongingness and perceived
burdensomeness, both common in depressed adolescents, in
fostering self-punitive motivations for NSSI. Third, Nock’s
integrated theoretical model (8) synthesizes these perspectives,
proposing that NSSI serves four key reinforcing functions in
psychopathology: automatic negative reinforcement (e.g.,
alleviating emotional distress), automatic positive reinforcement
(e.g., self-punishment), social negative reinforcement (e.g., avoiding
external demands), and social positive reinforcement (e.g., eliciting
care and support). Collectively, these theories underscore the
dynamic interplay between trait-like vulnerabilities (such as
heightened emotional reactivity) and state-dependent factors
(such as acute mood episodes), which may explain why the risk
of NSSI is 3.4 times higher during major depressive episodes
compared to euthymic periods (9).

Current research has identified several factors related to NSSI in
community populations, including demographic, individual, and
social factors (10). First, factors such as sex, age, and education level
are significant demographic factors for NSSI. Studies indicate a
higher prevalence of NSSI among female adolescents, with
variations across different age groups (11, 12). Lower educational
attainment may lead to a lack of effective stress coping strategies,
increasing the risk of NSSI (13). Second, depression, anxiety,
gaming addiction, and coping styles are common individual
factors. Depression and anxiety are significant predictors of NSSI,
as individuals may use NSSI to alleviate emotional distress and
pressure when facing emotional dysregulation (14). Behavioral
addictions such as internet gaming disorder are also related to
NSSI, as these individuals often use gaming to escape real-life
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problems, but unresolved emotional issues can lead to self-injury
(15). Lastly, social support, life events, and broader family factors
are important social factors. For instance, lack of social support and
experiencing major life events increase the risk of NSSI (16, 17).
Family factors such as parental education level, family relationships,
and economic status significantly influence adolescents’ emotional
support and behavior patterns (18). However, there is a lack of
research specifically focusing on adolescents with mood disorders.
While many studies have examined NSSI in the general adolescent
population, they often fail to distinguish those with mood disorders,
who may exhibit distinct risk factors and behavioral patterns.
Furthermore, the multifaceted nature of these factors makes it
challenging to accurately identify the most critical ones.

The emotion regulation model supports the unique patterns of
NSSI that may appear in individuals with mood disorders. This
model posits that difficulties in emotion regulation exacerbate the
symptoms of mood disorders and interact with other psychological
factors such as cognitive distortions, maladaptive coping strategies,
and social environmental stressors. This interplay can lead to
complex and varied behavioral patterns, including NSSI (16, 17,
19). Therefore, due to the interaction between emotional
dysregulation and other psychological factors, this population
may exhibit unique patterns of NSSI. However, current research
predominantly explores the factors related to NSSI in isolation,
without considering the interactions among these factors.

In recent years, advanced analytical methods have been
increasingly applied to identify NSSI risk factors with greater
precision. Machine learning models, such as support vector
machines and neural networks, have shown promise in predicting
NSSI, but they often lack interpretability and may require large
datasets for optimal performance (20, 21). Additionally, studies
using longitudinal designs have provided deeper insights into the
temporal dynamics of NSSI, highlighting the role of early-life stress
and chronic emotional dysregulation (22, 23). However, most prior
research has examined NSSI-related factors in isolation, without
systematically assessing their complex interrelationships.

To address these issues, we employed LASSO regression and
network analysis. LASSO regression is a highly effective statistical
method for handling high-dimensional datasets. It selects the most
influential variables in the model while excluding irrelevant or
redundant ones (24). This method is frequently used for
dimension reduction of complex related factors (25-29).
Therefore, we utilized LASSO regression to identify the factors
with the strongest influence on NSSI. Compared to other machine
learning methods such as neural networks (30), LASSO regression
offers greater interpretability and is less prone to overfitting when
dealing with relatively small sample sizes. Neural networks, while
powerful in detecting complex patterns, often require large datasets
and extensive computational resources, making them less practical
for studies with moderate sample sizes and high-dimensional
psychological data. Moreover, neural networks typically operate
as “black box” models, limiting their ability to provide clear insights
into the specific contribution of each predictor to NSSI. In contrast,
LASSO regression allows for direct identification of the most
relevant predictors, facilitating clearer theoretical interpretations
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in psychological research. In the context of mental disorders,
symptoms are typically not isolated but interconnected through
complex relational networks. Network analysis offers an intuitive
approach to reveal the interrelations among symptoms (31, 32).
Unlike traditional statistical models that assume linear relationships
(33), network analysis provides a graphical representation of how
NSSI-related factors interact dynamically. This method enables us
to identify central factors within the network that may serve as key
intervention targets, thereby offering a more comprehensive
perspective on the mechanisms underlying NSSI. Consequently,
compared to previous studies, traditional regression methods
primarily identify associations, whereas LASSO regression
enhances factor selection by handling high-dimensional data, and
network analysis reveals the underlying structure of these
relationships. This makes our study particularly well-suited for
identifying key predictive factors and their interconnections.

To bridge this gap, our study focuses on examining the network
patterns of core factors related to NSSI in adolescents with mood
disorders. We hypothesize that certain psychological and social
factors will be core predictors of NSSI in adolescents with mood
disorders. Specifically, our research involves: (i) utilizing LASSO
regression to reduce the dimensionality of the complex related
factors of NSSI and identify the core factors; (ii) employing network
analysis to model the core factors related to NSSI.

l Adolescents with Mood disorders
(n=300)

U

10.3389/fpsyt.2025.1557351

2 Materials and methods

2.1 Participants & procedure

Participants were sourced from the Child Psychiatry Outpatient
Clinic of a psychiatric facility in southwestern Shandong, China, from
August to December 2020. This region was chosen for its strong
cultural representativeness, providing valuable insights into NSSI
within a culturally relevant context. For inclusion, participants needed
to satisfy the following criteria: 1) A first-time diagnosis of either
depression or bipolar disorder according to the Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) (34),
with no prior systematic treatment; 2) age bracket of 12 to 17 years; 3)
verbal assent from the participant followed by a guardian’s signed
informed consent; 4) No artificial control over sex distribution was
applied during data collection, ensuring a real-world representation of
the participant population. On the flip side, exclusions encompassed: 1)
those with co-existing infectious or immune system maladies, or severe
physical complications; 2) individuals with organic cerebral disorders or
pronounced neurological ailments; 3) other major psychiatric disorders,
such as schizophrenia, etc. Figure 1 elaborates on the recruitment
methodology and data acquisition process. Our investigation was
anchored in the tenets of the Helsinki Declaration and procured
approval from the Ethical Board of Shandong Daizhuang Hospital.

The inclusion criteria:

Statistical Manual of Mental Disorders, Fifth
Edition (DSM-5), with no prior systematic
treatment;

2) age bracket of 12 to 17 years;
Recruitment guardian’s signed informed consent.
process

representation of the participant population.

1) A first-time diagnosis of either depression or
bipolar disorder according to the Diagnostic and

3) verbal assent from the participant followed by a

4) No artificial control over sex distribution was
applied during data collection, ensuring a real-world

The exlusion criteria:

1) those with co-existing infectious or immune system
maladies, or severe physical complications;

2) individuals with organic cerebral disorders or

Adolescents with Mood disorders
(n=287)
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pronounced neurological ailments;
3) other major psychiatric disorders, such as schizophrenia
. etc.

Questionnaire evaluation:
1.General questionnaire

questionnaire(ANSAQ)

4.Adolescent Selfrating Life Events Checklist
(ASLEC)

5. Coping Style Questionnaire(CSQ)

6.Social Support Scale(SSS)

7.Beck Depression Inventory-II(BDI-II)
8.Beck Anxiety Inventory(BAI)

Data collection 2
process

2.Adolescent non-suicidal self-injury assessment

3.Internet Gaming Disorder Questionnaire(IGDQ)

Questionnaires that met the following eligibility criteria
were included in the scope of valid questionnaires:
1.The age specification in the questionnaire accurately
aligned with the adolescent age bracket, ensuring
demographic relevance.

2.The questionnaire was meticulously completed, with no
instances of unanswered items, thereby ensuring the
integrity and comprehensiveness of the data collected.
3.Responses to the questionnaire were attentively provided,

<

Valid sample
(n=263)

FIGURE 1

Recruitment and data collection process of adolescents with mood disorder.
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exhibiting no significant inconsistencies or patterns.
Particularly, no scale within the questionnaire demonstrated
a sequence of more than ten identical responses, thereby
affirming the authenticity of the participants' answers.
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From the 287 participants who satisfied the study criteria, 263
valid samples were ultimately retained for analysis. Of these, 233
were diagnosed with depressive disorders, while the remaining
participants had bipolar disorder. The sample comprised 87 males
and 176 females, with an average age of 15.12 + 1.606 years.

2.2 Data collection procedure

Participants were recruited during their clinical visits, and
trained clinicians and research assistants conducted structured
clinical interviews and administered standardized questionnaires
to assess demographic and clinical characteristics. To ensure data
validity and reliability, only questionnaires meeting the eligibility
criteria were included. These criteria included age consistency,
completeness, and response consistency. Detailed criteria are
presented in Figure 1. All collected data were de-identified, with
each participant assigned a unique study ID. Personal identifying
information was stored separately from research data and was
accessible only to authorized research personnel. The study
followed strict confidentiality protocols in accordance with ethical
guidelines set by the Ethical Board of Shandong Daizhuang
Hospital, ensuring participant anonymity and data protection.

2.3 Measures

2.3.1 General situation questionnaire

The General Situation Questionnaire, a tool we developed in-
house, captures pertinent demographic details such as diagnosis, sex,
age, in addition to family, school, and other relevant factors.
Comprehensive details are provided in Supplementary Information 1
in Supplementary Data Sheet 1.

2.3.2 Adolescent non-suicidal self-injury
assessment questionnaire

The assessment of NSSI was conducted using the Chinese
adaptation of the Adolescent Non-Suicidal Self-Injury Assessment
Questionnaire (ANSAQ) (35), which traces its origins to the
Functional Assessment of Self-Mutilation formulated by Lloyd et al.
(36). The ANSAQ is bifurcated into two sections: behaviors related to
self-injury and functions of self-injury. The behavioral segment
comprises 12 items scored on a 4-point scale (0 = No, 4 = Always).
Higher scores indicate an increased severity of NSSI behaviors. The
functional segment has 19 items rated on a similar 4-point scale (0 =
total nonconformity, 4 = complete compliance) and encompasses
three dimensions: “egoistic social interaction”, “automatic-negative
reinforcement”, and “emotional expression”. The reliability metrics
for the ANSAQ are commendable, with Cronbach’s o values of 0.914
for the behavioral scale and 0.950 for the functional scale (35).

2.3.3 Internet gaming disorder questionnaire

The Internet Gaming Disorder Questionnaire (IGDQ) utilizes an
interview format, adhering to the diagnostic criteria set forth in DSM-
5, encompassing nine distinct items. A diagnosis is inferred when
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individuals meet or exceed five of these criteria over a 12-month
duration. While not formally recognized as a definitive diagnosis, the
IGDQ serves as a pivotal benchmark for evaluating behaviors
consistent with internet gaming disorder. The instrument’s
reliability is robust, with a Cronbach’s o value of 0.910 (37).

2.3.4 Adolescent self-rating life events checklist

The Adolescent Self-Rating Life Events Checklist (ASLEC), in
its Chinese adaptation (38, 39), consists of items, scored on a 6-
point scale ranging from 0 (never happened) to 5 (extremely
severe). This checklist is organized into six distinctive dimensions:
“relationship pressure”, “learning pressure”, “being punished”,
“loss”, “adaptation problems”, and “other”. The ASLEC
demonstrates notable reliability, with a Cronbach’s alpha
coefficient reported at 0.849 (38, 39).

2.3.5 Coping style questionnaire

The Coping Styles Questionnaire (CSQ) in its Chinese
adaptation (40), comprises 62 items. Each item is scored on a
dichotomous scale: “0 = no” and “l1 = yes”. The instrument
categorizes coping into six distinct dimensions: “problem-
solving”, “self-blaming”, “help-seeking”, “fantasizing”,
“avoidance”, and “rationalizing”. The reliability of each of the six
subscales within CSQ is robust, with Cronbach’s o coefficients
ranging between 0.700 and 0.770 (40).

2.3.6 Social support scale

The Social Support Scale (SSS) in its Chinese adaptation (41)
encompasses 17 items, scored on a 5-point scale ranging from 1
(conformance) to 5 (non-Conformance). It delineates social
support into three primary dimensions: “subjective support,”
“objective support,” and “support utilization.” The overall
reliability of the SSS is commendable, with a Cronbach’s o
coefficient of 0.821. The respective dimensions demonstrate
reliability values ranging from 0.631 to 0.685 (41).

2.3.7 Beck depression inventory-II

The Beck Depression Inventory-II (BDI-II), in its Chinese
iteration (42), comprises 21 items, scored on a 4-point scale
ranging from 0 (insensibility) to 5 (severe). The reliability of the
BDI-II is robust, reflected by a Cronbach’s o coefficient of
0.930 (42).

2.3.8 Beck anxiety inventory

The Beck Anxiety Inventory (BAI), in its Chinese adaptation (43),
encompasses 21 items, evaluated on a 4-point scale spanning from 0
(insensibility) to 5 (severe). The BAI demonstrates commendable
reliability, as indicated by a Cronbach’s o coefficient of 0.950 (43).

2.4 Analysis
The demographic characteristics and questionnaire scores were

described as means and standard deviations (SDs) for continuous
variables, or as counts and percentages for categorical variables. The
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skewness values of these factors ranged from -0.713 to 1.376, and
the kurtosis values ranged from 2.1 to 4.055. Both skewness and
kurtosis fall within the normal range, suggesting that the data
approximately follow a normal distribution (44). The Pearson
correlation coefficients among these factors were all below 0.7,
indicating that while the factors are correlated, they are not
redundant (45).

Dimensionality reduction using LASSO regression analysis was

» o«

executed through the “glmnet”, “caret”, and “dplyr” packages in R
software (version 4.3.1). “NSSIB” was designated as the dependent
variable, and the remaining 49 factors associated with demographic,
personal, and social factors were incorporated into the model as
independent variables. We selected the A value corresponding to
one standard error of the minimum mean squared error (1se) to
optimize model performance while retaining the most
parsimonious set of predictor variables. The identified variables
were then advanced for subsequent network analysis.

Network analysis was also executed in R version 4.3.1. We
employed a Gaussian graphical model (GGM) to delineate the
network (46), facilitating the examination of interconnections
between network nodes. Throughout the network model
estimation, the graphical least absolute shrinkage and
selection operator (Glasso) algorithm was integrated with the
extended Bayesian information criterion (EBIC) to yield a
regularized partial correlation network that is both stable and
interpretable (47).

Network integrity was appraised through a set of metrics:
Initially, we deployed strength centrality to determine and
quantify the significance of each node within the network. This
metric was facilitated using the “qgraph” package in R (48).
Subsequently, the network’s resilience was assessed through
the “bootnet” package in R (49). We employed parametric
bootstrap (comprising 1,000 iterations) to estimate edge weight
precision, while a nonparametric bootstrap approach was used to
ascertain node strength stability. To determine significant
disparities between two edge weights or two node strengths,
bootstrap resampling was conducted (1,000 iterations, with a
significance threshold of o = 0.05).

3 Results
3.1 Basic information description

Comprehensive socio-demographic profiles and associated
questionnaire assessment scores are presented in Table 1.

3.2 LASSO regression analysis

From the initial 49 factors, our model identified 8 factors most
closely related to the severity of non-suicidal self-injury behaviors
(NSSIB): BDI (“depression”), BAI (“anxiety”), NSSIF1 (“egoistic
social interaction”), NSSIF2 (“automatic-negative reinforcement”),
ASLECI1 (“interpersonal relationship”), ASLEC6 (“other life

Frontiers in Psychiatry
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TABLE 1 Socio-demographic characteristics and questionnaire
assessment score.

Total (n = 263)

Variable

n
Female sex 176 66.92
Diagnosis
Depressive disorder 233 88.59
Bipolar disorder 30 11.41

Mean SD
Age 15.12 1.606
IGDQ 1.61 1.778
NSSIB 23.21 11.288
NSSIF1 20.4 8.447
NSSIF2 13.58 5.676
NSSIF3 11.19 4.71
ASLEC1 11.05 6.235
ASLEC2 10.24 5.873
ASLEC3 9.83 7.621
ASLEC4 2.9 3.568
ASLEC5 4.78 3.561
ASLEC6 6.66 4.513
CSQ1 5.65 3.384
CSQ2 6.34 2.857
CSQ3 3.78 2.638
CSQ4 5.85 2.102
CSQ5 5.62 2.265
CSQ6 4.92 2.039
SSS1 15.19 6.408
SSS2 20.09 7.009
SSS3 16.23 7.83
BDI 25.58 15.332
BAI 22.87 15.765

SD, standard deviation. ASLEC1 = “Interpersonal relationship”, ASLEC2 = “Academic
pressure”, ASLEC3 = “Be punished”, ASLEC4 = “Lose”, ASLEC5 = “Health adaptation”,
ASLEC6 = “Other life events”, CSQ1 = “Problem-solving”, CSQ2 = “Self-blame”, CSQ3 =
“Seeking for help”, CSQ4 = “Fantasy”, CSQ5 = “Repression”, CSQ6 = “Rationalization”, SSS1
= “Subjective support”, SSS2 = “Objective support”, SSS3 = “Support utilization”.

events”), SSS2 (“objective support”), ITEM1 (“education level”).
The resultant model outcomes are illustrated in Figure 2.

3.3 Network structure

Figure 3 illustrates the results of a network analysis of core factors
related to NSSI in adolescents with mood disorders. The network
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model shows that BDI (“depression”)—BAI (“anxiety”), NSSIF1
(“egoistic social interaction”)—NSSIF2 (“automatic-negative
reinforcement”), and ASLEC1 (“interpersonal relationship”)—
ASLEC6 (“other life events”) are the three strongest connections.

In terms of strength centrality, the node NSSIB (“NSSI
behaviors”), indicating the severity of NSSI, exhibited the highest
strength centrality. Following this, nodes related to emotional
issues, BAI (“anxiety”) and BDI (“depression”), showed
significant strength centrality. Next were nodes associated with
personal factors: ASLECI (“interpersonal relationship”), NSSIF1
(“egoistic social interaction”), NSSIF2 (“automatic-negative
reinforcement”), and ASLEC6 (“other life events”). Finally, the
nodes ITEMI1 (“education level”) and SSS2 (“objective support”),
which are negatively correlated with the severity of NSSI, also
demonstrated notable strength centrality.

Our findings revealed that the edge weights showcased
commendable accuracy, as detailed in Supplementary Information 2
in Supplementary Data Sheet 1. The node strength correlation
exhibited a stability coefficient of 0.749, underscoring the robust
stability of the network (Supplementary Information 3 in
Supplementary Data Sheet 1). Based on the resampling difference
tests, there were notable disparities in the majority of the edge weights
(Supplementary Information 4 in Supplementary Data Sheet 1) and
the centrality of node degrees (Supplementary Information 5 in
Supplementary Data Sheet 1) within the established network.

4 Discussion

The results of this study revealed the network of core factors
related to NSSI in adolescents with mood disorders. This network
model has the following main characteristics: First, the severity of
emotional problems is the most central influencing factor. Second,
life events and specific functions of NSSI are personalized factors
within this population. Third, social support and education level may
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serve as potential protective factors against NSSI. Finally, these factors
are not independent of each other but interact and influence one
another. Compared to previous studies on NSSI risk factors (10), our
findings place a stronger emphasis on core risk factors, providing
valuable insights for more targeted interventions and treatments.

The severity of emotional problems is the strongest influencing
factor for NSSI in adolescents with mood disorders. Individuals
with mood disorders typically experience severe emotional issues
such as depression and anxiety (50-52). On one hand, these
emotional disturbances are major drivers of NSSI, as individuals
may engage in self-injury to alleviate emotional pain or achieve
temporary emotional relief (53, 54). Research shows that NSSI plays
a significant role in emotion regulation, particularly in managing
extreme negative emotions (55). On the other hand, the co-
occurrence of depression and anxiety further complicates and
intensifies emotional distress, thereby increasing the incidence of
NSSI. The coexistence of depressive and anxiety symptoms not only
exacerbates emotional pain but also weakens coping mechanisms,
making individuals more likely to resort to NSSI as a coping strategy
(56). Depression and anxiety are among the most critical risk
factors for NSSI, further supporting the growing consensus on the
emotion dysregulation model. This model posits that difficulties in
regulating intense negative emotions play a central role in the
development and maintenance of NSSI (5). The strong
association between emotional distress and self-injury highlights
the need for interventions targeting emotion regulation skills to
reduce NSSI risk in adolescents with mood disorders.

Life events and specific functions of NSSI are personalized factors
in individuals with mood disorders. First, interpersonal relationship
problems are particularly prominent in this population, who often
face challenges in maintaining and establishing healthy relationships
(57, 58). Difficulties in social interactions can lead to feelings of
loneliness and helplessness, thereby increasing the risk of NSSI (59—
61). Negative social interactions and a lack of emotional support
exacerbate emotional distress, making individuals more likely to
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(A) shows the trend of mean squared error with changes in A, and (B) shows the trend of regression coefficients with changes in L. LASSO regression
identified A = 1.3476 at one standard error of the minimum mean squared error (1se), resulting in 8 selected independent variables.
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Network structure of core factors related to NSSI in adolescents with mood disorders. Within these network representations, blue lines signify
positive associations, while red lines indicate negative ones. The magnitude of the correlation is visually captured by the line thickness.

engage in NSSI to cope with their emotional pain. Additionally, other
life events include various negative experiences, such as the loss of a
loved one, family conflicts, or academic pressure, which can trigger or
worsen emotional issues, thus increasing the incidence of NSSI (62—
64). In terms of specific functions of NSSI, egocentric social
interactions reflect self-centered behavior in social settings, which is
common among individuals with mood disorders. This behavior may
lead to social rejection and feelings of isolation, further driving NSSI
behavior. These individuals may engage in self-injury to gain
attention or express emotional distress (53, 65). Automatic-negative
reinforcement refers to using NSSI to relieve negative emotions and
stress, a common coping mechanism in individuals with mood
disorders who lack effective strategies to deal with emotional
distress (53-55). Given that individuals experience life events and
engage in NSSI for different reasons, these factors should be
considered personalized and require targeted analysis. The
significance of life events and the specific functions of NSSI in the
occurrence of self-injury align with Nock’s integrated theoretical
model of NSSI (8). This model emphasizes that individuals engage
in self-injury for diverse and highly personalized reasons, with life
events serving as key triggers.

Objective social support and education level may serve as potential
protective factors against NSSI in adolescents with mood disorders.
On one hand, higher education levels are generally associated with
better cognitive abilities and problem-solving skills. Individuals with
higher educational attainment often have more resources and
knowledge to cope with emotional distress (66, 67), thereby
reducing the incidence of NSSI. Education also helps to improve
self-efficacy (68), enabling individuals to better face life’s challenges
and stressors. On the other hand, objective support refers to tangible
help and support from the social environment, such as family, friends,
or social services. Research indicates that a strong social support
network can provide emotional comfort and practical assistance,
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thereby reducing the risk of NSSI in individuals with mood
disorders (69-71). Objective support can alleviate feelings of
loneliness and helplessness, offering effective emotional regulation
strategies that can substitute for NSSI as a coping mechanism (71).
The finding that objective social support and education level serve as
important protective factors against NSSI supports Joiner’s
interpersonal theory, highlighting the crucial role of social
relationships in preventing self-injurious behavior among
adolescents facing emotional distress. According to this theory,
strong interpersonal connections and a sense of belonging can
reduce the risk of NSSI by mitigating feelings of isolation and
despair (7). Additionally, higher education levels contribute to better
interpersonal functioning, equipping individuals with the cognitive
and social skills needed to navigate relationships more effectively (13).

In our study of NSSI in adolescents with mood disorders, we found
that these factors do not exist independently; rather, they influence the
occurrence and development of NSSI through complex interactions.
Notably, through network analysis, we identified the complex
connections between objective support, depressive moods, and NSSI.
Depression was significantly identified as a precursor to NSSI,
consistent with previous studies (72). Concurrently, we discovered
that social support plays a mitigating mediating role between
depression and NSSI (73), emphasizing its importance and potential
preventive impact on NSSI among adolescents with mood disorders.
Additionally, we observed interactions between adverse interpersonal
life events, anxiety, and NSSI. Research indicates that while these
negative life events directly influence NSSI, they also indirectly affect it
through the mediating factor of anxiety (74). Therefore, our findings
reveal the interactions between NSSI and its core related factors. Our
study revealed that these risk factors are closely interconnected and
collectively play a crucial role in the occurrence of NSSI, further
validating the three fundamental theoretical models of NSSI
discussed earlier (5, 7, 8). Importantly, our findings demonstrate that
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these models do not exist independently but rather interact
dynamically, where the severity of one factor can influence others,
potentially creating a vicious cycle that exacerbates NSSI risk.

While this study has its merits, it also possesses inherent
limitations. Firstly, our research focused on a specific group—
adolescents diagnosed with mood disorders. Therefore, our
findings may lack generalizability, limiting the extrapolation of
our conclusions. Secondly, given the cross-sectional design of this
study, we were unable to delve into the causal relationships between
NSSI and its associated factors. This means that while we were able
to identify correlations between NSSI and its related factors, we
could not determine if these factors lead to NSSI. Looking forward,
we plan to conduct more extensive longitudinal studies, which will
encompass a more diverse community population. Finally, as the
sample in this study is primarily derived from China, the external
validity of the findings may be limited, and the results may not be
directly generalizable to populations in other countries or cultural
contexts. Differences in culture, social environment, and genetic
background may influence the research outcomes. Therefore,
caution should be exercised when applying the findings to other
regions or populations, considering these potential cross-cultural
differences. Additionally, the risk factors selected for this study were
chosen because they are prominent across various cultural contexts.
Although we conducted an extensive review of relevant literature
and designed the study based on these findings, it remains
challenging to cover all possible risk factors comprehensively.
Thus, there may still be other relevant risk factors that were not
included, which could potentially influence the results.

5 Conclusions

In conclusion, this study constructed a core network of factors
related to NSSI in adolescents with mood disorders. This network
model reveals how emotional symptoms, life events, social support,
and education level interact and collectively influence the
occurrence and development of NSSI. By identifying and
intervening in these key factors, more effective prevention
strategies and personalized treatment plans can be developed.
This approach can reduce the risk of NSSI, and improve the
quality of life and psychological well-being of adolescents with
mood disorders.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Ethical Board
of Shandong Daizhuang Hospital. The studies were conducted in
accordance with the local legislation and institutional requirements.

Frontiers in Psychiatry

10.3389/fpsyt.2025.1557351

Written informed consent for participation in this study was
provided by the participants’ legal guardians/next of kin.

Author contributions

WZ: Writing - original draft, Writing - review & editing. XS:
Methodology, Writing — original draft. XW: Methodology, Software,
Writing - review & editing. ZJ: Writing - review & editing. YZ:
Conceptualization, Project administration, Supervision, Visualization,
Writing - review & editing. YC: Conceptualization, Project
administration, Supervision, Visualization, Writing - review & editing.

Funding

The author(s) declare that financial support was received for the
research and/or publication of this article. The study was supported
by a grant from the National Natural Science Foundation of China
(NSFC) under Grant No. 82171538, and the Beijing High-level Public
Health Technology Talent Construction Project No. 2022-2-007.

Acknowledgments

We are deeply grateful to the families who participated in this
research. Their involvement and willingness to share their
experiences have been invaluable to this study.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative AI was used in the
creation of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found online at:
https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1557351/
full#supplementary-material

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1557351/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2025.1557351/full#supplementary-material
https://doi.org/10.3389/fpsyt.2025.1557351
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Zhang et al.

References

1. Knipe D, Padmanathan P, Newton-Howes G, Chan LF, Kapur N. Suicide and self-
harm. Lancet. (2022) 399:1903-16. doi: 10.1016/s0140-6736(22)00173-8

2. Muehlenkamp JJ, Claes L, Havertape L, Plener PL. International prevalence of
adolescent non-suicidal self-injury and deliberate self-harm. Child Adolesc Psychiatry
Ment Health. (2012) 6:10. doi: 10.1186/1753-2000-6-10

3. Cipriano A, Cella S, Cotrufo P. Nonsuicidal self-injury: A systematic review. Front
Psychol. (2017) 8:1946. doi: 10.3389/fpsyg.2017.01946

4. Wang L, Liu ], Yang Y, Zou H. Prevalence and risk factors for non-suicidal self-
injury among patients with depression or bipolar disorder in China. BMC Psychiatry.
(2021) 21:389. doi: 10.1186/s12888-021-03392-y

5. Linehan MM. Cognitive-behavioral treatment of borderline personality disorder
Vol. xvii. . New York, NY, US: Guilford Press (1993) p. 558-xvii.

6. Phillips ML, Ladouceur CD, Drevets WC. Neural systems underlying voluntary
and automatic emotion regulation: toward a neural model of bipolar disorder. Mol
Psychiatry. (2008) 13:829-. doi: 10.1038/mp.2008.82

7. Joiner T. Why people die by suicide. Cambridge, MA, US: Harvard University
Press (2005). p. 276.

8. Nock MK ed. Understanding nonsuicidal self-injury: Origins, assessment, and
treatment Vol. xili. Washington, DC, US: American Psychological Association (2009)
p. 357-xii.

9. Stone LB, Hankin BL, Gibb BE, Abela JRZ. Co-rumination predicts the onset of
depressive disorders during adolescence. ] Abnormal Psychol. (2011) 120:752-7.
doi: 10.1037/a0023384

10. Jin MK, Wang XY, Wang RX, Cheng SY, Yang SY, Zhang SL, et al. A
systematic review and meta-analysis of factors related to non-suicidal self-injury
among Chinese adolescents. Psychiatry Res. (2023) 326:115329. doi: 10.1016/
j.psychres.2023.115329

11. Moloney F, Amini J, Sinyor M, Schaffer A, Lanctot KL, Mitchell RHB. Sex
differences in the global prevalence of nonsuicidal self-injury in adolescents: A meta-
analysis. JAMA Netw Open. (2024) 7:e2415436. doi: 10.1001/
jamanetworkopen.2024.15436

12. Wilkinson PO, Qiu T, Jesmont C, Neufeld SAS, Kaur SP, Jones PB, et al. Age and
gender effects on non-suicidal self-injury, and their interplay with psychological
distress. J Affect Disord. (2022) 306:240-5. doi: 10.1016/j.jad.2022.03.021

13. Park H, In S, Hur J-W. Association of socioeconomic status with nonsuicidal
self-injury and suicidal ideation in young Korean adults. Int J Soc Psychiatry. (2022)
68:1127-34. doi: 10.1177/00207640221104691

14. Zhong Y, He], LuoJ, ZhaoJ, Cen Y, Song Y, et al. A machine learning algorithm-
based model for predicting the risk of non-suicidal self-injury among adolescents in
western China: A multicentre cross-sectional study. J Affect Disord. (2024) 345:369-77.
doi: 10.1016/j,jad.2023.10.110

15. Xu P, Hao X, Luo D, Lai M, Sun X, Xu J. Problematic internet gaming and non-
suicidal self-injury in Chinese adolescents: Moderating and mediating roles of anxiety.
Compr Psychiatry. (2023) 125:152398. doi: 10.1016/j.comppsych.2023.152398

16. Victor SE, Klonsky ED. Daily emotion in non-suicidal self-injury. J Clin Psychol.
(2014) 70:364-75. doi: 10.1002/jclp.22037

17. Gandhi A, Luyckx K, Molenberghs G, Baetens I, Goossens L, Maitra S, et al.
Maternal and peer attachment, identity formation, and non-suicidal self-injury: a
longitudinal mediation study. Child Adolesc Psychiatry Ment Health. (2019) 13:7.
doi: 10.1186/s13034-019-0267-2

18. Zhang M, Hu Y, Hu Y. The influences of socioeconomic status on parental
educational expectations: mediating and moderating effects. Sustainability. (2023)
15:12308. doi: 10.3390/sul51612308

19. Wolff JC, Thompson E, Thomas SA, Nesi J, Bettis AH, Ransford B, et al. Emotion
dysregulation and non-suicidal self-injury: A systematic review and meta-analysis. Eur
Psychiatry. (2019) 59:25-36. doi: 10.1016/j.eurpsy.2019.03.004

20. Jiang Z, Cui Y, Xu H, Abbey C, Xu W, Guo W, et al. Prediction of non-suicidal
self-injury (NSSI) among rural Chinese junior high school students: a machine learning
approach. Ann Gen Psychiatry. (2024) 23:48. doi: 10.1186/s12991-024-00534-w

21. Xu H, Liu D, Xu X, Chen Y, Qu W, Tan Y, et al. Suicide attempts and non-
suicidal self-injury in Chinese adolescents: Predictive models using a neural network
model. Asian ] Psychiatry. (2024) 97:104088. doi: 10.1016/j.ajp.2024.104088

22. Faura-Garcia J, Calvete E, Orue I. Longitudinal associations between nonsuicidal
self-injury, depressive symptoms, hopelessness, and emotional dysregulation in
adolescents. Arch Suicide Res. (2024) 28:800-14. doi: 10.1080/13811118.2023.2237075

23. Raudales AM, Yang M, Schatten HT, Armey MF, Weiss NH. Daily reciprocal
relations between emotion dysregulation and non-suicidal self-injury among
individuals with a history of sexual assault: The influence of posttraumatic stress
symptoms. Suicide Life Threat Behav. (2023) 53:124-36. doi: 10.1111/sltb.12927

24. Edwards AC, Gentry AE, Peterson RE, Webb BT, Moscicki EK. Multifaceted risk
for non-suicidal self-injury only versus suicide attempt in a population-based cohort of
adults. J Affect Disord. (2023) 333:474-81. doi: 10.1016/j.jad.2023.04.040

Frontiers in Psychiatry

10.3389/fpsyt.2025.1557351

25. Wei H, Sun J, Shan W, Xiao W, Wang B, Ma X, et al. Environmental chemical
exposure dynamics and machine learning-based prediction of diabetes mellitus. Sci
Total Environ. (2022) 806:150674. doi: 10.1016/j.scitotenv.2021.150674

26. Wu B, Niu Z, Hu F. Study on risk factors of peripheral neuropathy in type 2
diabetes mellitus and establishment of prediction model. Diabetes Metab J. (2021)
45:526-38. doi: 10.4093/dmj.2020.0100

27. Matthaios VN, Kang CM, Wolfson JM, Greco KF, Gaffin JM, Hauptman M, et al.
Factors influencing classroom exposures to fine particles, black carbon, and nitrogen
dioxide in inner-city schools and their implications for indoor air quality. Environ
Health Perspect. (2022) 130:47005. doi: 10.1289/ehp10007

28. Baloh CH, Venturi GM, Fischer BM, Sadder LS, Kim-Chang JJ, Chan C, et al.
Biomarkers detected in cord blood predict vaccine responses in young infants. Front
Immunol. (2023) 14:1152538. doi: 10.3389/fimmu.2023.1152538

29. Zhou H, Li XX, Huang YP, Wang YX, Zou H, Xiong L, et al. Prognosis
prediction and comparison between pancreatic signet ring cell carcinoma and
pancreatic duct adenocarcinoma: a retrospective observational study. Front
Endocrinol (Lausanne). (2023) 14:1205594. doi: 10.3389/fend0.2023.1205594

30. Geubbelmans M, Rousseau AJ, Burzykowski T, Valkenborg D. Artificial neural
networks and deep learning. Am ] Orthod Dentofacial Orthop. (2024) 165:248-51.
doi: 10.1016/j.ajod0.2023.11.003

31. Borsboom D, Cramer AO. Network analysis: an integrative approach to the
structure of psychopathology. Annu Rev Clin Psychol. (2013) 9:91-121. doi: 10.1146/
annurev-clinpsy-050212-185608

32. Rouquette A, Pingault JB, Fried EI Orri M, Falissard B, Kossakowski JJ, et al. Emotional
and behavioral symptom network structure in elementary school girls and association with
anxiety disorders and depression in adolescence and early adulthood: A network analysis.
JAMA Psychiatry. (2018) 75:1173-81. doi: 10.1001/jamapsychiatry.2018.2119

33. Schneider A, Hommel G, Blettner M. Linear regression analysis: part 14 of a
series on evaluation of scientific publications. Dtsch Arztebl Int. (2010) 107:776-82.
doi: 10.3238/arztebl.2010.0776

34. Diagnostic and statistical manual of mental disorders: DSM-5™. 5th ed.
Arlington, VA, US: American Psychiatric Publishing, Inc (2013) p. 947-xliv.

35. Hu Z, Yu H, Zou ], Zhang Y, Lu Z, Hu M. Relationship among self-injury,
experiential avoidance, cognitive fusion, anxiety, and depression in Chinese adolescent
patients with nonsuicidal self-injury. Brain Behav. (2021) 11:¢2419. doi: 10.1002/
brb3.2419

36. Lloyd EE. Self-mutilation in a community sample of adolescents. Dissertation
Abstracts International: Section B: The Sciences and Engineering (1998) 58(9-B):5127.

37. Qin L, Cheng L, Hu M, Liu Q, Tong J, Hao W, et al. Clarification of the cut-off
score for nine-item internet gaming disorder scale-short form (IGDS9-SF) in a Chinese
context. Front Psychiatry. (2020) 11:470. doi: 10.3389/fpsyt.2020.00470

38. Liu XC, Oda S, Peng X, Asai K. Life events and anxiety in Chinese medical
students. Soc Psychiatry Psychiatr Epidemiol. (1997) 32:63-7. doi: 10.1007/bf00788922

39. Xiao Q, Song X, Huang L, Hou D, Huang X. Association between life events,
anxiety, depression and non-suicidal self-injury behavior in Chinese psychiatric
adolescent inpatients: a cross-sectional study. Front Psychiatry. (2023) 14:1140597.
doi: 10.3389/fpsyt.2023.1140597

40. Lei H, Cheong CM, Li S, Lu M. The relationship between coping style and
Internet addiction among mainland Chinese students: A meta-analysis. Psychiatry Res.
(2018) 270:831-41. doi: 10.1016/j.psychres.2018.10.079

41. Shao R, He P, Ling B, Tan L, Xu L, Hou Y, et al. Prevalence of depression and
anxiety and correlations between depression, anxiety, family functioning, social
support and coping styles among Chinese medical students. BMC Psychol. (2020)
8:38. doi: 10.1186/s40359-020-00402-8

42. Yang X, Stewart SM. The Beck Depression Inventory-II as a screening tool of
depression in the Chinese adolescent population in Hong Kong: A validation study
using the Composite International Diagnostic Interview as the gold standard. Asian J
Psychiatr. (2020) 52:102125. doi: 10.1016/j.ajp.2020.102125

43. Kit-wing, Rachel L, et al. A validation of the traditional Chinese (Hong Kong)
versions of the beck anxiety inventory (BAI) and the beck depression inventory-II
(BDI-II). (Thesis). Pokfulam, Hong Kong SAR: University of Hong Kong. (2001).
doi: 10.5353/th_b3197060

44. Kline RB. Principles and practice of structural equation modeling. 4th ed. New
York, NY, US: Guilford Press (2016) p. 534-xvii.

45. Dormann C, Elith ], Bacher S, Buchmann C, Carl G, Carré G, et al. Collinearity:
A review of methods to deal with it and a simulation study evaluating their
performance. Ecography. (2013) 36:27-46. doi: 10.1111/j.1600-0587.2012.07348.x

46. Epskamp S, Waldorp LJ, Méttus R, Borsboom D. The gaussian graphical model
in cross-sectional and time-series data. Multivar Behav Res. (2018) 53:453-80.
doi: 10.1080/00273171.2018.1454823

47. Epskamp S, Borsboom D, Fried EI. Estimating psychological networks and their
accuracy: A tutorial paper. Behav Res Methods. (2018) 50:195-212. doi: 10.3758/
§13428-017-0862-1

frontiersin.org


https://doi.org/10.1016/s0140-6736(22)00173-8
https://doi.org/10.1186/1753-2000-6-10
https://doi.org/10.3389/fpsyg.2017.01946
https://doi.org/10.1186/s12888-021-03392-y
https://doi.org/10.1038/mp.2008.82
https://doi.org/10.1037/a0023384
https://doi.org/10.1016/j.psychres.2023.115329
https://doi.org/10.1016/j.psychres.2023.115329
https://doi.org/10.1001/jamanetworkopen.2024.15436
https://doi.org/10.1001/jamanetworkopen.2024.15436
https://doi.org/10.1016/j.jad.2022.03.021
https://doi.org/10.1177/00207640221104691
https://doi.org/10.1016/j.jad.2023.10.110
https://doi.org/10.1016/j.comppsych.2023.152398
https://doi.org/10.1002/jclp.22037
https://doi.org/10.1186/s13034-019-0267-2
https://doi.org/10.3390/su151612308
https://doi.org/10.1016/j.eurpsy.2019.03.004
https://doi.org/10.1186/s12991-024-00534-w
https://doi.org/10.1016/j.ajp.2024.104088
https://doi.org/10.1080/13811118.2023.2237075
https://doi.org/10.1111/sltb.12927
https://doi.org/10.1016/j.jad.2023.04.040
https://doi.org/10.1016/j.scitotenv.2021.150674
https://doi.org/10.4093/dmj.2020.0100
https://doi.org/10.1289/ehp10007
https://doi.org/10.3389/fimmu.2023.1152538
https://doi.org/10.3389/fendo.2023.1205594
https://doi.org/10.1016/j.ajodo.2023.11.003
https://doi.org/10.1146/annurev-clinpsy-050212-185608
https://doi.org/10.1146/annurev-clinpsy-050212-185608
https://doi.org/10.1001/jamapsychiatry.2018.2119
https://doi.org/10.3238/arztebl.2010.0776
https://doi.org/10.1002/brb3.2419
https://doi.org/10.1002/brb3.2419
https://doi.org/10.3389/fpsyt.2020.00470
https://doi.org/10.1007/bf00788922
https://doi.org/10.3389/fpsyt.2023.1140597
https://doi.org/10.1016/j.psychres.2018.10.079
https://doi.org/10.1186/s40359-020-00402-8
https://doi.org/10.1016/j.ajp.2020.102125
https://doi.org/10.5353/th_b3197060
https://doi.org/10.1111/j.1600-0587.2012.07348.x
https://doi.org/10.1080/00273171.2018.1454823
https://doi.org/10.3758/s13428-017-0862-1
https://doi.org/10.3758/s13428-017-0862-1
https://doi.org/10.3389/fpsyt.2025.1557351
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Zhang et al.

48. Haslbeck JMB, Fried EI. How predictable are symptoms in psychopathological
networks? A reanalysis of 18 published datasets. Psychol Med. (2017) 47:2767-76.
doi: 10.1017/s0033291717001258

49. Bai W, Xi HT, Zhu Q, Ji M, Zhang H, Yang BX, et al. Network analysis of anxiety
and depressive symptoms among nursing students during the COVID-19 pandemic. ]
Affect Disord. (2021) 294:753-60. doi: 10.1016/j.jad.2021.07.072

50. Sanches M, Nguyen LK, Chung TH, Nestadt P, Wilcox HC, Coryell WH, et al.
Anxiety symptoms and suicidal thoughts and behaviors among patients with mood
disorders. J Affect Disord. (2022) 307:171-7. doi: 10.1016/j.jad.2022.03.046

51. Rocha TB, Zeni CP, Caetano SC, Kieling C. Mood disorders in childhood and
adolescence. Braz ] Psychiatry. (2013) 35 Suppl 1:522-31. doi: 10.1590/1516-4446-
2013-s106

52. Stefana A, Fusar-Poli P, Gnisci C, Vieta E, Youngstrom EA. Clinicians’
Emotional reactions toward patients with depressive symptoms in mood disorders:
A narrative scoping review of empirical research. Int J Environ Res Public Health.
(2022) 19(22):15403. doi: 10.3390/ijerph192215403

53. Nock MK, Prinstein MJ. A functional approach to the assessment of self-
mutilative behavior. J Consult Clin Psychol. (2004) 72:885-90. doi: 10.1037/0022-
006x.72.5.885

54. Klonsky ED. The functions of deliberate self-injury: a review of the evidence.
Clin Psychol Rev. (2007) 27:226-39. doi: 10.1016/j.cpr.2006.08.002

55. Gratz KL. Risk factors for and functions of deliberate self-harm: an empirical and
conceptual review. Clin Psychol: Sci Pract. (2003) 10:192-205. doi: 10.1093/
clipsy.bpg022

56. Millon EM, Alqueza KL, Kamath RA, Marsh R, Pagliaccio D, Blumberg HP, et al.
Non-suicidal self-injurious thoughts and behaviors among adolescent inpatients. Child
Psychiatry Hum Dev. (2022) 55(1):48-59. doi: 10.1007/s10578-022-01380-1

57. Shahar G, Rogers ML, Shalev H, Joiner TE. Self-criticism, interpersonal
conditions, and biosystemic inflammation in suicidal thoughts and behaviors within
mood disorders: A bio-cognitive-interpersonal hypothesis. J Pers. (2020) 88:133-45.
doi: 10.1111/jopy.12446

58. Weisbrot DM, Ettinger AB. Aggression and violence in mood disorders. Child
Adolesc Psychiatr Clin N Am. (2002) 11:649-71. doi: 10.1016/s1056-4993(02)00016-0

59. Huang X, Liu H, Lan Z, Deng F. The effect of loneliness on non-suicidal self-
injury behavior in chinese junior high school adolescents: A moderated mediation
model. Psychol Res Behav Manage. (2023) 16:1831-43. doi: 10.2147/prbm.S410535

60. Wang Q, Wang H, Liu X. Loneliness, non-suicidal self-injury, and friendship
quality among Chinese left-behind adolescents: The role of parent-child cohesion. J
Affect Disord. (2020) 271:193-200. doi: 10.1016/j.jad.2020.03.112

61. Zhang B, Zhang W, Sun L, Jiang C, Zhou Y, He K. Relationship between
alexithymia, loneliness, resilience and non-suicidal self-injury in adolescents with

Frontiers in Psychiatry

10

10.3389/fpsyt.2025.1557351

depression: a multi-center study. BMC Psychiatry. (2023) 23:445. doi: 10.1186/
$12888-023-04938-y

62. Brown RC, Plener PL. Non-suicidal self-injury in adolescence. Curr Psychiatry
Rep. (2017) 19:20. doi: 10.1007/s11920-017-0767-9

63. Liu RT, Cheek SM, Nestor BA. Non-suicidal self-injury and life stress: A
systematic meta-analysis and theoretical elaboration. Clin Psychol Rev. (2016) 47:1-
14. doi: 10.1016/j.cpr.2016.05.005

64. Wei C, Li Z, Ma T, Jiang X, Yu C, Xu Q. Stressful life events and non-suicidal
self-injury among Chinese adolescents: A moderated mediation model of depression
and resilience. Front Public Health. (2022) 10:944726. doi: 10.3389/fpubh.2022.944726

65. Prinstein MJ, Heilbron N, Guerry JD, Franklin JC, Rancourt D, Simon V, et al.
Peer influence and nonsuicidal self injury: longitudinal results in community and
clinically-referred adolescent samples. ] Abnorm Child Psychol. (2010) 38:669-82.
doi: 10.1007/s10802-010-9423-0

66. Daly M, Macchia L. Global trends in emotional distress. Proc Natl Acad Sci U S
A. (2023) 120:€2216207120. doi: 10.1073/pnas.2216207120

67. Brinnlund A, Hammarstrom A. Higher education and psychological distress: a
27-year prospective cohort study in Sweden. Scand ] Public Health. (2014) 42:155-62.
doi: 10.1177/1403494813511559

68. Guerra-Carrillo B, Katovich K, Bunge SA. Does higher education hone cognitive
functioning and learning efficacy? Findings from a large and diverse sample. PloS One.
(2017) 12:¢0182276. doi: 10.1371/journal.pone.0182276

69. Kellerman JK, Millner AJ, Joyce VW, Nash CC, Buonopane R, Nock MK, et al.
Social Support and Nonsuicidal Self-injury among adolescent Psychiatric Inpatients.
Res Child Adolesc Psychopathol. (2022) 50:1351-61. doi: 10.1007/s10802-022-00931-3

70. Wan Y, Chen R, Ma S, McFeeters D, Sun Y, Hao J, et al. Associations of adverse
childhood experiences and social support with self-injurious behaviour and suicidality
in adolescents. Br ] Psychiatry. (2019) 214:146-52. doi: 10.1192/bjp.2018.263

71. Thoits PA. Mechanisms linking social ties and support to physical and mental
health. ] Health Soc Behav. (2011) 52:145-61. doi: 10.1177/0022146510395592

72. Jiang Z, Wang Z, Diao Q, Chen J, Tian G, Cheng X, et al. The relationship
between negative life events and non-suicidal self-injury (NSSI) among Chinese junior
high school students: the mediating role of emotions. Ann Gen Psychiatry. (2022) 21:45.
doi: 10.1186/s12991-022-00423-0

73. Yelpaze 1. The relationship between depression and non-suicidal self-injury: the
mediating roles of distress intolerance and perceived social support, the moderating
role of gender. Deviant Behav. (2023), 1-14. doi: 10.1080/01639625.2023.2268252

74. Zhang Y, Suo X, Zhang Y, Zhang S, Yang M, Qian L, et al. The relationship
between negative life events and nonsuicidal self-injury among Chinese adolescents: A
moderated-mediation model. Neuropsychiatr Dis Treat. (2022) 18:2881-90.
doi: 10.2147/ndt.S386179

frontiersin.org


https://doi.org/10.1017/s0033291717001258
https://doi.org/10.1016/j.jad.2021.07.072
https://doi.org/10.1016/j.jad.2022.03.046
https://doi.org/10.1590/1516-4446-2013-s106
https://doi.org/10.1590/1516-4446-2013-s106
https://doi.org/10.3390/ijerph192215403
https://doi.org/10.1037/0022-006x.72.5.885
https://doi.org/10.1037/0022-006x.72.5.885
https://doi.org/10.1016/j.cpr.2006.08.002
https://doi.org/10.1093/clipsy.bpg022
https://doi.org/10.1093/clipsy.bpg022
https://doi.org/10.1007/s10578-022-01380-1
https://doi.org/10.1111/jopy.12446
https://doi.org/10.1016/s1056-4993(02)00016-0
https://doi.org/10.2147/prbm.S410535
https://doi.org/10.1016/j.jad.2020.03.112
https://doi.org/10.1186/s12888-023-04938-y
https://doi.org/10.1186/s12888-023-04938-y
https://doi.org/10.1007/s11920-017-0767-9
https://doi.org/10.1016/j.cpr.2016.05.005
https://doi.org/10.3389/fpubh.2022.944726
https://doi.org/10.1007/s10802-010-9423-0
https://doi.org/10.1073/pnas.2216207120
https://doi.org/10.1177/1403494813511559
https://doi.org/10.1371/journal.pone.0182276
https://doi.org/10.1007/s10802-022-00931-3
https://doi.org/10.1192/bjp.2018.263
https://doi.org/10.1177/0022146510395592
https://doi.org/10.1186/s12991-022-00423-0
https://doi.org/10.1080/01639625.2023.2268252
https://doi.org/10.2147/ndt.S386179
https://doi.org/10.3389/fpsyt.2025.1557351
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Network analysis of core factors related to non-suicidal self-injury in adolescents with mood disorders
	1 Introduction
	2 Materials and methods
	2.1 Participants &amp; procedure
	2.2 Data collection procedure
	2.3 Measures
	2.3.1 General situation questionnaire
	2.3.2 Adolescent non-suicidal self-injury assessment questionnaire
	2.3.3 Internet gaming disorder questionnaire
	2.3.4 Adolescent self-rating life events checklist
	2.3.5 Coping style questionnaire
	2.3.6 Social support scale
	2.3.7 Beck depression inventory-II
	2.3.8 Beck anxiety inventory

	2.4 Analysis

	3 Results
	3.1 Basic information description
	3.2 LASSO regression analysis
	3.3 Network structure

	4 Discussion
	5 Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher’s note
	Supplementary material
	References


