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Background: Previous studies have demonstrated a strong association between recent stressful life events and non-suicidal self-injury
(NSSI) among adolescents. Internalizing symptoms and difficulty in emotion regulation (DER) may mediate this relationship. This
study aimed to investigate the relationship between recent stressful life events and NSSI severity in adolescents and the potential
moderating role of internalizing symptoms and DER.

Methods: A total of 224 adolescent inpatients (78.6% female) participated in the study, with an age range of 12—18 years old. Data on
recent stressful life events, internalizing symptoms, DER, and NSSI behaviors were collected using a clinician-rated questionnaire.
A structural equation model was used to test the hypothesized model.

Results: The rate of NSSI reporting among adolescents in the past 12 months was 65.18%. Recent stressful life events were found to
be directly associated with NSSI severity (§ = 0.128, P = 0.023). A chain-mediating effect between recent stressful life events and
NSSI was also confirmed (8 = 0.034, P = 0.023), with DER and internalizing symptoms playing a chain-mediating role and DER
having a significantly indirect association with NSSI through internalizing symptoms.

Conclusion: Recent stressful life events appear to play a role in the etiology of NSSI, particularly punishment and interpersonal
relationship events that warrant special attention. DER and internalizing symptoms play a chain-mediating role in the relationship
between life events and NSSI. Reducing recent stressful life events, screening for internalizing symptoms, and improving emotion
regulation may decrease NSSI behavior among adolescents.

Keywords: non-suicidal self-injury, adolescents, recent stressful life events, internalizing symptoms, difficulty in emotion regulation,
structural equation model

Introduction

Non-suicidal self-injury (NSSI) is the deliberate, self-directed damage of body tissue without suicidal intent and for purposes
not socially or culturally sanctioned.' In this study, we primarily focus on direct forms of NSSI, which include but are not
limited to behaviors such as cutting, burning, and hitting.? NSSI is prevalent among adolescents worldwide and is more
common in this age group than in others.> Longitudinal studies have shown that the overall lifetime prevalence of NSSI among
adolescents is approximately 19.4-26.7%.% The typical age of onset for NSSI is 12-14 years old and peaks in
mid-adolescence.” Although NSSI usually does not result in serious medical outcomes, it often occurs repeatedly and

increases the risk of fatal outcomes. NSSI has been associated with various psychiatric disorders and a range of internalizing
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and externalizing disorders.° It is also one of the strongest predictors of suicidal ideation, suicide attempts, and suicide death.”*
Due to its high incidence, recurrent behavior, and long-term clinical risk, NSSI among adolescents has received increasing
attention as an important public health issue. The Diagnostic and Statistical Manual of Mental Disorders (DSM-5) has
established separate diagnostic criteria for NSSI for the first time’. However, NSSI remains poorly understood and it is
difficult for clinicians to accurately predict and prevent these behaviors.'® Given its significance as a public health issue,
identifying the factors contributing to NSSI among adolescents is a research priority.

One area that has garnered attention as a possible factor contributing to NSSI is the impact of recent stressful life events.

=13 and can be

Studies have shown that recent stressful life events are strongly associated with NSSI among adolescents,
conceptualized as a proximal risk factor for NSSI.'*'® Stressful life events refer to negative events encountered by individuals,
often resulting from changes in family, work, or academic environments.'® These events can lead to negative psychological
and physiological outcomes and serve as psychological social stressors.'” Stress from recent life events may play a unique role
in the occurrence of NSSI; individuals with higher levels of life stress are more likely to engage in NSSI behaviors.'"*'® This is
consistent with the stress-diathesis model,'® which suggests that experiencing a higher proportion of life stress increases the
risk of subsequent NSSI. Many previous studies have discussed the role of recent stressful life events in the development of
NSSI among adolescents; Adolescents who engage in NSSI experience more recent negative life events than their peers.'”

Furthermore, the higher the incidence of stressful life events, the more severe NSSLZO’21

indicating a cumulative effect.
Several longitudinal studies have confirmed that stressful life events experienced by adolescents predict the occurrence of
NSSL'*!22 Other studies have specifically pointed out that interpersonal stress resulting from negative life events is strongly
associated with adolescent NSSI.>* However, despite considerable interest in the association between life events and NSSI
among adolescents, the specific mechanisms of action have not been thoroughly investigated.

Difficulty in emotion regulation (DER) may serve as an important mediating factor between recent stressful life events and
NSSI. DER has been widely reported in individuals experiencing life events.'>** At the same time, it has been confirmed that
there is a correlation between DER and NSSI; Emotional regulation may play a role in the initiation and maintenance of NSSI,*
and certain patterns of emotion regulation may modulate the therapeutic response to NSSI.*® According to Nock’s theoretical
model,”” adolescents may experience physiological hyperarousal when confronted with stressful life events. In such situations,
NSSI may be used as a stress regulation strategy due to DER.?® Self-injury is often defined as a maladaptive method of emotion
regulation; Empirical studies have shown that in the absence of other emotion regulation strategies, the primary reason for
individuals to participate in NSSI is to reduce emotional distress triggered by stressful life events.”” Moreover, high-frequency
NSSI signifies a greater number of negative life events, poor coping and emotion regulation deficits.*® In addition to being
associated with NSSI and life events, DER is also associated with Internalizing symptoms. Emotional dysregulation predicts
subsequent internalizing symptoms among adolescents.>’ When faced with stressful life events, individuals with difficulty in
emotion regulation may be unable to tolerate distressing feelings and are more likely to internalize their distress.*

Internalizing symptoms may serve as another important mediating factor between recent stressful life events and NSSL
Internalizing symptoms refer to the inward transformation of distress, and often include depression, anxiety, physical discomfort,
and suicidal ideation among adolescents.>* The most common internalizing symptoms associated with NSSI are depression and
anxiety.* Depression is a significant risk factor for the development of self-injury and may predict future NSSI behavior.>
Hankin et al'* found that depressive symptoms positively predicted self-injury behavior over the next two years, while

1?° found that depression scores were the only significant predictor of change in the frequency of late NSSI.

Guerry et a
Anxiety symptoms also increase the risk of NSSI, especially when they co-occur with depressive symptoms.®®*” Additionally,
individuals who experience more life events exhibit higher levels of anxiety and depression, which in turn predict NSSI.** *°
Previous research has consistently shown a strong association between recent stressful life events and NSSI among
adolescents.'"™'* However, the mechanisms through which life events contribute to NSSI remain poorly understood. Given

the relevance of DER and internalizing symptoms in the literature,?® '+

we anticipate that these factors may serve as
mediators in the relationship between recent stressful life events and NSSI. Therefore, our study aims to explore multiple facets of
this relationship. Firstly, we hypothesize that recent stressful life events will have a direct association with NSSI. Secondly, we
propose that DER and internalizing symptoms will mediate the relationship between recent stressful life events and NSSI.
Finally, we expect a chain mediation effect, where recent stressful life events will be associated with NSSI through a pathway

involving both DER and internalizing symptoms. Understanding these pathways would not only contribute to the existing
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literature but also provide actionable insights for early prevention and intervention strategies targeting adolescents at risk of
engaging in NSSI.

This study used structural equation model (SEM) to examine multiple relationships between recent stressful life events, DER,
internalizing symptoms, and NSSI. Firstly, we tested the direct association between recent stressful life events and NSSI.
Secondly, we tested the mediating effect of DER and internalizing symptoms. Finally, we further tested the chain mediating effect
of DER and internalizing symptoms from recent stressful life events to NSSI. At the same time, we estimated each direct or
indirect pathway to determine its effect size in explaining the association between recent stressful life events and NSSI.

Materials and Methods

Participants

A total of 245 adolescent inpatients from the Affiliated Hangzhou First People’s Hospital of Westlake University in
Hangzhou, China, participated in our study. The recruitment period lasted more than 2 years from August 2019 to
November 2021. Twenty-one participants were excluded because they did not complete the questionnaire. Ultimately,

1,*! our study determined a minimum

224 participants were included in the current analysis. Utilizing the G-power too
required sample size of 207 and accordingly included 224 samples, thereby ensuring robustness for our structural
equation modeling. In this study sample, the mean age of the participants was 15.30 years old (SD=1.83, range: 12—18
years old) and the mean years of education were 9.54 years (SD=1.97, range: 613 years), of which 176 (78.6%) were
female and 48 (21.4%) were male. Approximately 31.2% of the sample had more than one diagnosis, including

depressive disorder (72.3%), anxiety disorder (18.8%), and trauma and stressor-related disorder (18.8%).

Procedure
Two experienced clinical psychiatrists conducted the interviews independently. Diagnoses were established based on the
DSM-5 criteria. Exclusion criteria were a current or past diagnosis of schizophrenia spectrum disorder, mental retarda-
tion, or severe cognitive impairment. After receiving a thorough explanation of the study, both eligible participants and
their guardians provided written informed consent. Upon providing informed consent, participants completed a detailed
assessment questionnaire to collect demographic information and data on recent stressful life events, DER, and
internalizing symptoms. Upon admission, clinical doctors assessed the severity of NSSI behaviors using the Clinician-
Rated Severity of Non-Suicidal Self-Injury (CRSNSSI-DSM-5) during structured interviews.

The study was conducted by the Declaration of Helsinki and approved by the ethics committee of Hangzhou First
People’s Hospital, affiliated with West Lake University School of Medicine (IRB: 2020-K008—-01, January 2020). The
parent or legal guardian provided written informed consent to participate in this study, with the assent of the adolescents.

Measurement Tools

Recent Stressful Life Events

Adolescent Self-Rating Life Events Checklist (ASLEC)

For example, one item assessing recent life events asked: “In the past year, have you experienced a significant family conflict?”
The ASLEC developed by Liu et al'” was used to measure recent negative life events in adolescents. The scale consists of 27

items covering 5 dimensions related to life events: interpersonal relationship factor (IRF), learning pressure factor (LPF),

punishment factor (PF), loss factor (LF), and health adaptation factor (HAF), and was used to assess the social and psychological

stress of adolescents during the last 12 months. For each item, participants first judge whether the event occurs or not. If it had

occurred, it was categorized into five levels (1 = no effect, 2 = mild, 3 = moderate, 4 = severe, 5 = extremely severe) based on the

psychological feelings at the time of the event. The higher total score on the scale indicates that the life events experienced have

a greater impact on the adolescent and a greater overall stress level. The ASLEC has been reported to have good psychometric

properties, good validity, and strong pertinence for adolescents. In this study, the Cronbach coefficient alpha was 0.901.

Internalizing Symptoms
Patient Health Questionnaire-9 (PHQ-9)
An example item used to assess the severity of depressive symptoms is: “Feeling down, depressed, or hopeless”.
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The PHQ-9 is a simple and efficient self-assessment tool for depression developed by Kroenke K et al** based on the
American Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-1V). The scale consists of 9
items that assess the frequency of 9 depressive symptoms occurring over the past 2 weeks, with scores ranging from 0
(not at all) to 3 (nearly every day). The higher the total score, the more severe the depressive symptoms reflected. The
Chinese version of the PHQ-9 has demonstrated good reliability and validity in the assessment of adolescent depression
emotions.*® In this study, the Cronbach coefficient alpha was 0.886.

General Anxiety Disorder-7 (GAD-7)
An example item used to assess the severity of anxiety symptoms is: “Feeling nervous, anxious or on edge”.

The GAD-7 is a brief self-rating scale of anxiety symptoms developed by Spitzer RL et al** based on the diagnostic
criteria of the American Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV). The scale
consists of 7 items that assess the frequency of 7 anxiety symptoms occurring over the past 2 weeks, with items ranging
from 0 (not at all) to 3 (nearly every day). Both national and international studies have shown that the GAD-7 has high
reliability and validity for screening anxiety.*>**® In this study, the Cronbach coefficient alpha was 0.906.

Difficulty in Emotion Regulation
Difficulties with Emotion Regulation Scale (DERS)
An example item from the DER scale is: “When I’'m upset, I lose control over my behaviors”.

The DERS* is a self-reported measurement tool consisting of 36 items used to assess clinical difficulties with
emotion regulation. The scale can be divided into 6 dimensions: non-acceptance of emotional responses, difficulty
engaging in goal-directed behaviors, difficulty with impulse control, limited self-perceived access to strategies, lack of
emotional awareness, and lack of emotional clarity. All 36 items are scored using a 5-point Likert scale ranging from 1
(rarely) to 5 (almost always), with higher scores indicating greater difficulty in emotion regulation. The Chinese version
of the DERS has been widely used. In this study, the Cronbach coefficient alpha was 0.957.

Non-Suicidal Self-Injury

Clinician-Rated Severity of Non-Suicidal Self-Injury (CRSNSSI)

An example item used to assess the severity of NSSI is: “How often have you engaged in self-injury without suicidal
intent in the past six months?”

NSSI in the clinical setting was measured by a structured interview designed for this study. The Clinician-Rated Severity of
Non-Suicidal Self-Injury measure was developed by the American Psychiatric Association to assess the severity of non-suicidal
self-injury behaviors. The scale is divided into 5 levels (0 =none; 1 = subthreshold; 2 = mild; 3 = moderate; 4 = severe) based on
the severity of non-suicidal self-injury behaviors experienced by an individual within the past 12 months.*® Higher total scores

indicate more severe non-suicidal self-injury behaviors among adolescents.

Statistical Analysis

Firstly, we performed descriptive statistics and correlation analysis of all study variables using SPSS 25.0. Next, we
performed a structural equation modeling test of the hypothesized mediation model using Amos 26.0. Emotional
awareness and emotional clarity were found to have no significant effect in this model, so they were removed from
the mediation analysis. In this model, recent stressful life events (represented by ASLEC score; composed of five
dimensions: IRF, LPF, PF, LF and HAF) were used as independent variables, DER (represented by DERS total score) and
internalizing symptoms (represented by PHQ-9 and GAD-7 scores) as mediating variables, the NSSI severity as an
outcome variable, and gender as a covariate. Finally, we used 5000 iterations of bootstrapping to test the significance of
each direct pathway and indirect pathway. The method produced a 95% bias-corrected confidence interval (CI) by
resampling 5000 data points. If the 95% CI did not include zero, the effect was considered significant. Previous studies
have shown that the model is considered to be a good fit when y*/df < 5, CFI > 0.90, TLI > 0.90, and RMSEA < 0.08.%
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Results

Descriptive Statistics of the Variables
Table 1 presents the demographic characteristics among the 224 participating adolescents, who had a mean age of 15.30

years (Standard Deviation, SD = 1.83). The sample was predominantly female (78.6%), with males making up 21.4%.

The participants had an average of 9.54 years of education (SD = 1.97).

Table 2 presents the descriptive statistics for all study variables of study participants. In the DERS measure, the

dimension of emotion regulation with the highest mean score was “Self-Perceived Limited Access to Strategies”. The

Table | Demographic Characteristics of Study Participants (n = 224)

Gender

Boy, n (%)
Girl, n (%)

Variable Mean (SD)/n (%)
(Valid) Value
Age (years), Mean (SD) 15.30 (1.83)

48.00 (21.40%)
176.00 (78.60%)

Education (years), Mean (SD)

Diagnosis

Depressive disorders, n (%)

Anxiety disorders, n (%)

9.54 (1.97)
162 (72.3%)
42 (18.8%)

Trauma and stressor-related disorders, n (%)
Bipolar and related disorders, n (%)

Borderline personality disorder, n (%)
Disruptive, Impulse control and conduct disorders, n (%)
Obsessive compulsive disorders, n (%)

42 (18.8%)
23 (10.3%)
14 (6.3%)
12 (5.4%)
5 (2.2%)

Abbreviation: SD, Standard Deviation.

Table 2 Descriptive Statistics for All Study Variables of Study Participants (n = 224)

Variable Mean (SD)/n (%)
(Valid) Value
DER (DERS) Total, Mean (SD) 119.30 (22.69)
Nonacceptance, Mean (SD) 18.56 (5.80)
Goals, Mean (SD) 19.38 (4.50)
Impulse, Mean (SD) 19.99 (6.20)
Awareness, Mean (SD) 18.67 (5.30)
Strategies, Mean (SD) 28.03 (7.14)
Clarity, Mean (SD) 14.44 (3.73)
ASLE (ASLEC) Total, Mean (SD) 59.99 (15.79)
IRF, Mean (SD) 11.38 (3.70)
LPF, Mean (SD) 11.84 (4.10)
PF, Mean (SD) 12.66 (4.77)
LF, Mean (SD) 10.45 (3.61)
HAF, Mean (SD) 12.63 (4.05)
Internalizing Symptoms PHQ-9, Mean (SD) 18.33 (5.45)
GAD-7, Mean (SD) 13.55 (4.79)
NSSI (CRSNSSI) None, n (%) 78.00 (34.80%)
Subthreshold, n (%) 43.00 (19.20%)
Mild, n (%) 43.00 (19.20%)
Moderate, n (%) 43.00 (19.20%)
Severe, n (%) 46.00 (20.50%)

Abbreviations: SD, Standard Deviation; DER, Difficulty in Emotion Regulation; DERS, Difficulties in
Emotion Regulation Scale; ASLE, Adolescent Recent Stressful Life Events; ASLEC, Adolescent Self-Rating
Life Events Check List; PHQ-9, Patient Health Questionnaire-9; GAD-7, General Anxiety Disorder-7;
NSSI, Non-Suicide Self-Injury; CRSNSSI, Clinician-Rated Severity of Non-Suicidal Self-Injury; IRF
Interpersonal Relationship Factor; LPF, Learning Pressure Factor; PF, Punishment Factor; LF Loss

Factor; HAF, Health Adaption Factor.
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dimension of “Impulse Control Difficulties” had the second-highest mean score. In the ASLEC measure, the dimension
with the highest mean score was “Punishment”, followed by “Health Adaptation”. The mean score (SD) for the PHQ-9
was 18.33 (5.45), and for the GAD-7, it was 13.55 (4.79). Out of the total sample, 174 adolescents (77.67%) reported
engaging in NSSI during the past year, and 103 adolescents (46.0%) met the DSM-5 diagnostic criteria for NSSI.

Correlation Analyses of the Variables

Table 3 displays the correlations among the key variables under investigation. All dimensions of ASLEC (IRF, LPF, PF, LF,
and HAF) exhibited significant positive correlations, with coefficients ranging from 0.322 to 0.612 (P < 0.01). Except for
“Emotional Awareness”, all other dimensions of DERS were significantly positively correlated, with coefficients ranging
between 0.300 and 0.708 (P < 0.01). Severity of NSSI (outcome variable) showed a significant correlation with ASLE
severity (independent variable), featuring a correlation coefficient between 0.263 and 0.380 (P < 0.01). The correlation
between the hypothesized mediators (internalizing symptoms) and ASLE severity varied from 0.290 to 0.497 (P < 0.01),
while the correlation between these mediators and NSSI severity ranged from 0.298 to 0.423. Another hypothesized
mediator (DER) also correlated with NSSI severity, with a coefficient ranging from 0.231 to 0.322 (P <0.01). Additionally,
gender (covariate) was found to be correlated with NSSI severity (» = 0.263, P < 0.01).

Mediation Analysis of the Variables

The proposed chained mediation model encompasses both latent variables (ASLE, DER, and internalizing symptoms) and
manifest variables (gender and NSSI), as illustrated in Figure 1. Within DER, four subscales were included: Non-Acceptance of
Emotions, Inability to Engage in Goal-Directed Behaviors, Impulse Control Difficulties, and Self-Perceived Limited Access to
Strategies. Two additional DER subscales, Emotional Awareness and Emotional Clarity, were excluded from the model due to
their non-significant impact (Emotional Awareness, = 0.079, P =0.261; Emotional Clarity, f = 0.470, P <0.01). The proposed
model demonstrated an excellent fit based on various indices: )f =122.432, )f/df =2.041, P=0.000, CFI=0.946, TLI= 0.930,
and RMSEA = 0.068. Figure 1 presents the model with significant path coefficients, while Table 4 enumerates the non-
standardized total, direct, and indirect effects observed among the variables under study.

ASLE exerted a significant direct effect on the severity of NSSI, as indicated by g = 0.128, P = 0.023. Moreover,
ASLE also had an indirect influence on NSSI severity. In terms of the non-standardized indirect effect values, the
pathways “ASLE — Internalizing Symptoms — NSSI” and “ASLE — DER — Internalizing Symptoms — NSSI”
showed significant increases, with values of 0.076 (P = 0.023) and 0.034 (P = 0.023), respectively. However, the pathway
“ASLE — DER — NSSI” did not exhibit a significant indirect effect (f = —0.004, P = 0.864).

Consistent with our hypothesis, we found a mediating role of Internalizing Symptoms in the relationship between
ASLE and NSSI. Additionally, a significant chained mediation effect from DER to NSSI through Internalizing Symptoms
was identified. The total indirect effect was highly significant (5 = 0.106, P = 0.005). The model accounted for 30.3% of
the total variance in adolescent NSSI (P < 0.001), with a total mediation effects ratio of 45.3% (P < 0.001).

We made an attempt to construct separate structural equation models for boys and girls. However, due to the limited
quantity of boy samples (n=48, P=0.187), we were unable to construct structural equation models for this group. We
successfully constructed a structural equation model for the girl sample (n = 176, P = 0.001): Consistent with the results
obtained from the total sample, we observed a mediating role of Internalizing Symptoms in the relationship between
ASLE and NSSI (8 = 0.082, P = 0.021). Furthermore, we identified a significant chained mediation effect from DER to
NSSI through Internalizing Symptoms (f = 0.028, P = 0.012). Please note that the sample size of the girls who
constructed the structural equation model was below the recommended minimum value of 207 (n=176), and the
model fit was deemed poor (RMSEA = 0.081).

Discussion

The primary objective of this research was to elucidate the mechanisms through which recent stressful life events influence
NSSI among adolescent psychiatric patients. Utilizing SEM, our findings identified three distinct pathways—two indirect
and one direct—through which recent stressful life events may be associated with NSSI. These are: 1) a mediation effect of
internalizing symptoms, 2) a co-mediation effect involving both DER and internalizing symptoms, and 3) a direct
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Table 3 Correlation Coefficient Matrix Between Study Variables

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
I NSSI |
2 Nonacceptance 0.247%* |
3 Goals 0.237%* 0.459%* I
4 Impulse 0.322%* 0.528** 0.589+* |
5 Awareness 0.296%** =0.171* 0.126 0.108 |
6 Strategies 0.231%* 0.631** 0.708** 0.697+* 0.033 |
7 Clarity 0.263** 0.360%* 0.300%* 0.424%* 0.370%* 0.381** |
8 IRF 0.380%** 0.353%* 0.280%** 0.44 1% 0.070 0.369** 0.219%* |
9 LPF 0.310%* 0.269%* 0.232%* 0.293%* —0.011 0.291** 0.126 0.451** |
10 PF 0.263** 0.324** 0.176%* 0.361%* 0.006 0.273%* 0.130 0.612%* 0.522%* |
Il LF 0.336%* 0.224** 0.104 0.276** 0.073 0.227%* 0.157* 0.492%* 0.322%* 0.585%* |
12 HAF 0.297%** 0.279%* 0.319** 0.373%* 0.119 0.360%** 0.160%* 0.440%* 0.423%* 0.529%* 0.458%* |
13 PHQ-9 0.423%* 0.326%* 0.343%* 0.390%* 0.124 0.379%* 0.269%* 0.422%* 0.294** 0.348%* 0.316%* 0.497** |
14 GAD-7 0.298** 0.390%* 0.329%* 0.502%* —0.047 0.452%* 0.378%** 0.393** 0.383** 0.327%* 0.290%* 0.343%** 0.57 1% |
I5 Gender 0.263** 0.071 0.002 0.021 0.144* 0.018 0.151* 0.046 0.052 —0.005 0.109 —0.053 0.093 0.064 |

Notes: P < 0.05 was considered statistically significant; *P < 0.05, **P < 0.01.

Abbreviations: NSSI,Non-Suicide Self-Injury; IRF, Interpersonal Relationship Factor; LPF, Learning Pressure Factor; PF, Punishment Factor; LF, Loss Factor; HAF, Health Adaption Factor; PHQ-9, Patient Health Questionnaire-9; GAD-7,
General Anxiety Disorder-7.
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Figure | Results from path analysis on the hypothesized mediation model Pathways between variables are indicated by standardized beta estimates.

Note: *P < 0.05, **P < 0.001.

Abbreviations: NSSI, Non-Suicide Self-Injury; DER, Difficulty in Emotion Regulation; ASLE, Adolescent Recent Stressful Life Events; IRF, Interpersonal Relationship Factor;

LPF, Learning Pressure Factor; PF, Punishment Factor; LF, Loss Factor; HAF, Health Adaption Factor.

association of recent stressful life events. Our data showed that adolescents with higher scores on the emotional problems

scale were significantly more likely to engage in NSSI behaviors (P < 0.05), which is consistent with previous research

suggesting that emotional problems can lead to higher levels of stress and subsequent engagement in NSS

1 20,34,35,38-40

Additionally, the chain mediation effect involving DER and internalizing symptoms implies that adolescents struggling

with emotion regulation are more prone to internalizing symptoms, subsequently elevating the risk of resorting to NSSI as

a temporary coping mechanism.**

Table 4 Non-Standardized Direct and Indirect Effects

Variables Effect BC 95% ClI P
Lower Upper
Direct Effects
DER
ASLE 0.734 0.483 1.031 0.001
Internalizing Symptoms
DER 0.407 0.219 0.614 0.001
ASLE 0.674 0.380 0.998 0.001
NSSI
ASLE 0.128 0.021 0.232 0.023
Internalizing Symptoms 0.113 0.020 0.218 0.023
DER —0.005 —0.079 0.062 0.864
Gender 0.879 0.480 1.307 0.001
(Continued)
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Table 4 (Continued).

Variables Effect BC 95% CI P
Lower Upper
Indirect Effects
ASLE —DER —NSSI —0.004 —0.061 0.045 0.864
ASLE —Internalizing Symptoms —NSSI 0.076 0.012 0.159 0.023
ASLE —DER —lInternalizing Symptoms —NSSI 0.034 0.005 0.080 0.023
Total Direct Effects 0.128 0.021 0.232 0.023
Total Indirect Effects 0.106 0.030 0.198 0.005
Total Effects 0.234 0.167 0.309 0.001

Abbreviations: NSSI, Non-Suicide Self-Injury; DER, Difficulty in Emotion Regulation; ASLE, Adolescent Recent
Stressful Life Events.

This research enriches the existing knowledge on the interplay between life events and NSSI in adolescents. Notably,
the prevalence of NSSI in our adolescent sample was over 40%, a figure that markedly surpasses the 4% prevalence rate
observed in the general population.”® Such a disparity underscores the gravity of NSSI as a healthcare concern among
clinically-diagnosed adolescents. The elevated incidence of NSSI among female participants in our sample aligns with
findings from previous studies.”>' However, it is essential to acknowledge that our sample was limited by the under-
representation of male participants, making the model more applicable to girls than to boys. The results of the structural
equation model for girls further supported the suitability of the model for this particular gender.

Further analyses of the model indicate a potential gender-specific mechanism in NSSI. Adolescent girls experience
significant developmental transformations, such as the onset of menstruation and bodily changes; these milestones often come
with heightened emotional experiences and increased sensitivity, coupled with lower psychological resilience; such traits may
amplify endocrine or arousal responses to stress, culminating in more intense negative emotional experiences.’” The primary
motivation behind self-injury often lies in the alleviation of negative emotions.>® This could partly explain the higher detection
rates of NSSI among girls compared to boys. Moreover, females may be more inclined to seek attention and understanding
following self-injury behaviors than their male counterparts.>

Our findings establish a direct correlation between life events and the severity of NSSI behaviors in adolescents.
Specifically, the impact level of negative life events positively predicts the severity of NSSI. This is in line with previous
studies that have also found a strong relationship between stressful life events and NSSI.'*> However, our results diverge
from a handful of studies that did not find a significant direct effect.’® One possible explanation for this discrepancy could be
the different demographic backgrounds of the study samples. Experiencing negative life events often leads to negative
emotional experiences among adolescents and may indicate that multiple needs are not being met during their personality
development; combined with intrinsic factors such as poor stress tolerance and inadequate social problem-solving skills, this
may ultimately drive adolescents to use NSSI behavior to cope with psychosocial conflicts.”” Furthermore, among the five
types of life events, punishment (= 0.802, P <0.001) and interpersonal relationships (f = 0.749, P < 0.001) were found to be
most closely associated with adolescent NSSI. Previous studies support the finding that social punishment coupled with high
levels of peer exclusion may increase the risk of NSSI among adolescents.*® According to the ASLEC construct, punishments
include “failure of expected selection, criticism or discipline, transfer or drop-out, being punished, fight, scolding by parents,
accident”, while interpersonal relationships include “being misunderstood, being discriminated against, having disputes with
classmates or close friends, public humiliation”. Previous studies addressing the association between interpersonal relation-
ships and NSSI have shown that NSSI behaviors are positively associated with peer isolation, bullying, and alienation.”**
Thus, it can be seen that poor interpersonal relationships can lead to the occurrence of adolescent NSSI. Interpersonal conflict
events may be highly triggering for adolescents vulnerable to NSSI and the use of multiple forms of NSSI may be associated
with worse interpersonal relationships.®' NSSI can alleviate the negative emotions brought by poor interpersonal relationships
and some adolescents may use NSSI to regulate interpersonal relationships and control others. Punishment is the first time it
has been noted to be most closely associated with adolescent NSSI. This result may be related to China’s current one-child
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policy and traditional Chinese parenting style.®> The entire family revolves around the teenager and encouraging education
leads to teenagers developing a self-centered attitude and an inability to accept failure from a young age, thus over-interpreting
punishment. This study further demonstrated that different types of life events have different effects on NSSI among Chinese
adolescents. Therefore, reducing recent life events will be beneficial for reducing adolescent NSSI behavior. In addition, the
prevention and treatment of adolescent NSSI should focus on both avoiding punishment and strengthening interpersonal
connections.

We found that in addition to being directly associated with NSSI, life events can also be indirectly associated with NSSI
through the mediation of internalizing symptoms and the chain mediating effects of DER and internalizing symptoms. Several

previous studies have also identified these variables as significant mediators,'*

corroborating our findings. Yet, some other
studies did not find such mediating effects.®> The differing results could be due to variations in methodologies or sample
characteristics. The mediating effect of internalizing symptoms suggests that experiencing life events may lead adolescents to
develop internalizing symptoms, such as anxiety and depression, which may further drive them to engage in NSSI as a means
of alleviating intolerable emotions. Thus, it seems that internalizing symptoms serve as an important “bridge” between life

events and adolescent NSSI behaviors, with alleviating negative emotions being the primary function of NSSI.*°

Furthermore,
it supports the experiential avoidance model, in which situational events (such as negative life events) trigger negative
emotions (such as anxiety and depression) in individuals, leading them to engage in NSSI to reduce or eliminate emotional
arousal.** The chain mediating effect of DER and internalizing symptoms suggests that experiencing high frequency and
intensity of negative life events impairs adolescents’ emotion regulation. At the same time, DER causes adolescents to reduce
the activation of positive emotions and increase the activation of negative emotions, triggering internalizing symptoms. This
means that DER, as a product of negative life events, may further affect adolescents” emotional experiences when experien-
cing negative life events, thereby increasing the likelihood and severity of NSSI. These results indicate that preventing NSSI
among adolescents requires not only timely management of the direct negative effects of life events, but also interventions for
concomitant DER and internalizing symptoms. This includes teaching adolescents how to positively alleviate anxiety and
depression. In terms of DER intervention, special attention should be paid to the dimension of “limited access to effective
emotion regulation strategies” (f = 0.906, P < 0.001).

Contrary to our expectation, there was no direct link between DER and NSSI in this model; DER influenced
adolescent NSSI through the mediating effect of internalizing symptoms. Previous studies have emphasized a strong
correlation between DER and NSSI, but the finding that the two were not correlated in this study is surprising.*¢>-
However, given that NSSI is often used as a maladaptive emotion regulation strategy, it is possible that DER is related to
NSSI only when internalizing symptoms need to be regulated. Another explanation may be that DER caused by life
events may be so temporary or mild that it is not sufficient to be associated with NSSI and therefore need to resort to
internalizing symptoms to be associated with NSSI in adolescents.

Our findings also have some clinical significance. Firstly, our research suggests that recent stressful life events play an
important direct role in adolescent NSSI, especially in punishment and interpersonal relationship events. Most previous
studies investigating the relationship between NSSI and life events have focused on significant childhood trauma rather
than recent negative life events. Secondly, recent stressful life events may also indirectly be associated with adolescent
NSSI through the mediating effect of DER and internalizing symptoms. Finally, our study validates the internal negative

reinforcement and external negative reinforcement functions of the four-function model of NSSL®’

indicating that
adolescent participation in NSSI is to alleviate negative emotions and/or break free from negative interpersonal relation-
ships. Therefore, it is of practical significance to evaluate recent stressful life events, DER, and internalizing symptoms
among adolescents with NSSI behavior. We should focus on enabling adolescents to establish positive and effective
emotion regulation methods. At present, the research on the prevention and treatment of NSSI among adolescents is still

in its preliminary stage and more research is needed.

Conclusions and Limitations

Overall, this study explored the underlying mechanism between recent life events and NSSI severity in a sample of Chinese
adolescent inpatients. The results suggest that the association between life events and NSSI among adolescents is achieved
through three different pathways: the direct association of life events, the mediating effect of internalizing symptoms, and the
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chain mediating effect of DER and internalizing symptoms. Importantly, our study suggests that recent negative life events,
particularly punishment and interpersonal relationship events, play a significant role in adolescent NSSI. In addition, we
selected the CRSNSSI(DSM-5) as an evaluation index of self-injury through structured interviews, which can better reflect the
severity of NSSI than self-rated self-injury scales. In summary, our findings largely corroborate the existing literature but also
introduce nuanced understandings and raise questions that could be addressed in future research. Our study contributes by
highlighting the complex interplay of multiple factors in influencing NSSI among adolescents, advocating for a multifaceted
approach to understanding and treating this critical issue.

Despite its advantages, some limitations of this study must be acknowledged. Firstly, due to its cross-sectional design,
causal relationships between recent stressful life events, DER, internalizing symptoms, and NSSI could not be derived. These
causal relationships will need to be validated in future longitudinal studies. Future research should utilize a longitudinal design
and consider other possible mediators, such as externalizing symptoms, social support, resilience, as well as other internalized
symptoms, including physical discomfort and suicidal ideation. Secondly, the participants were adolescent patients from
a hospital in Hangzhou, and male participants were underrepresented. Therefore, the gender imbalance in our sample, which
may impact the generalizability of our findings. In addition, the findings should be replicated in a non-clinical sample of
adolescents. Thirdly, we used a retrospective self-report questionnaire, which may limit our findings. Participants may report
inaccurately due to personal recall bias or misinterpretation of questions. Future studies should use large samples, multicenter,
longitudinal designs, and assessment tools other than self-report questionnaires, such as expert opinion or other objective
evidence. The limitations of this study remain a major focus for further research.
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