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Objective: This study aimed to investigate whether anxiety mediates the relationship between negative life events and nonsuicidal
self-injury (NSSI) in adolescents and whether this mediating role is moderated through social support.

Methods: The model consisted of an anonymous questionnaire survey of 506 Chinese adolescents (253 boys and 253 girls, mean age
15.11 years (SD = 1.83, range 11-18 years)). Self-designed questionnaires were used to collect demographic data. The frequency of
NSSI, state anxiety, and social support degree of adolescents was assessed by the Adolescent Life Events Scale, the Chinese version of
the Beck Anxiety Inventory, and the social support scale, respectively.

Results: Negative life events were significantly and positively correlated with anxiety and the frequency of NSSI, and anxiety was
significantly and positively correlated with the frequency of NSSI. The positive association between negative life events and the
frequency of NSSI among adolescents was mediated by anxiety after controlling for demographic variables. Furthermore, this
mediated relationship was moderated by social support.

Conclusion: Anxiety was a potential mechanism linking negative life events to NSSI in adolescents and low social support important
risk factor for amplifying this indirect effect. Our findings provide an empirical basis for reducing NSSI in adolescents.
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Introduction

Nonsuicidal self-injury (NSSI) refers to the direct injury of one’s body tissue without suicidal intent, such as scratching,
cutting, and burning oneself."* NSSI as a public health problem is prevalent in the global adolescent population.®*
Previous longitudinal studies have revealed that NSSI begins in early adolescence and peaks in prevalence in mid-
adolescence.”™ In addition to the clinical population, NSSI has a high prevalence in the community adolescent
population. Two independent systematic reviews reported lifetime prevalences of 17.2% and 18% in adolescents,
respectively.”® Another meta-analysis from China indicated that approximately 22.37% of Chinese adolescents might
develop NSSI at some stage of adolescence.” The high prevalence of NSSI seriously endangers the physical and mental
health of adolescents and has a huge social burden, which has attracted the attention of researchers. A large number of
studies on adolescent NSSI have been published in recent years, and although it has been established that NSSI is
associated with complex psychosocial factors, such as anxiety, depression, child abuse, autism, and negative life

events,>!*!!

there is no unified explanation for the occurrence of NSSI. Negative life events refer to changes in
individuals’ family, work, and/or study environments that may cause negative psychological and physiological

outcomes.'? In the face of overreaction excitement to negative life events, some individuals may use NSSI as
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a coping strategy due to impaired regulation of the cognitive state.'® Studies have confirmed that the prevalence and
severity of negative life events are significantly higher in the adolescent population with NSSI than in the adolescent
population without NSSI. Cross-sectional studies of Chinese and Italian adolescents with NSSI consistently support
a positive association between negative life events and adolescent NSSI.'""'* A recent cohort study of community-based
adolescents assessed distal risk factors at baseline, proximal risk factors for NSSI such as negative life events after 2
years of follow-up, and changes in adolescents’ NSSI at the end of 2.5 years of follow-up, with the result that adolescents
with NSSI behaviors experienced more negative life events than those without NSSI behaviors.'> Another multiwave
longitudinal study measuring the association between NSSI and negative life events at baseline, 6 months postbaseline,
and 9 months postbaseline showed that those who reported NSSI during the nine-month follow-up period had higher
mean rates of negative life events.'® This multiple-time point study has provided greater confidence in the temporal
stability of the predictive relationship between the two. Although these studies have discussed the direct role of negative
life events in the onset of NSSI in adolescents, it is important to view and understand the issue of NSSI in adolescents
from a more comprehensive perspective, considering that the development of the adolescent stage may involves the
moderating, mediating role of negative emotions, friendship quality, and other factors.'”"'®

According to General Strain Theory (GST), negative stimuli from multiple sources can lead to negative affective states and
cause individuals to adopt violent or deviant behaviors as coping strategies for negative emotions.'” In addition, the
experiential avoidance model (EAM) has suggested that the primary function of NSSI is to avoid negative emotions that
the individual does not want to experience, and most studies also consider NSSI to be a nonadaptive way of coping to alleviate
negative emotions.”*' In other words, negative emotions such as anxiety are not only the result of negative life events but

may also be a contributing factor to NSSI. Zhu et al'®

examined how anxiety mediates the pathway between cyber
victimization and NSSI, providing insight into the role of anxiety in negative life events. The results suggest that network
victimization significantly predicts increased anxiety, which in turn predicts a higher frequency of NSSI as a risk factor. The
mediating role of anxiety symptoms may be guided by the NSSI model of emotion regulation.'***** Therefore, we propose
that anxiety may mediate the relationship between negative life events and NSSI in adolescents.

Social support, an important mental health resource, has a more stable influence in moderating negative life events
and maladaptive behaviors, among others.?* It has been shown that social support can moderate the relationship between
adolescent child maltreatment experiences and NSSI and that increasing social support may decrease the likelihood of
NSSI behaviors.?>*® This is the same as the findings of Liu et al*” who found that multidimensional social support from
parents, teachers, and peers was an important protective factor for adolescent NSSI. Moreover, adequate social support
can facilitate emotional adjustment and avoid the influence of underlying processes such as emotional dysregulation (eg,
anxiety, depression) in individuals with NSSL.**?®* When adolescents experience emotional disturbances due to negative
life events, high levels of social support can increase personal self-efficacy and lead to greater understanding, respect,
encouragement, courage, and self-actualization, serving as a buffer against negative life events, helping adolescents
maintain relative emotional stability even when facing negative life events and reducing the occurrence of negative
emotions such as anxiety.”” However, low levels of social support may also reinforce the association of negative life
events with anxiety. As individuals experience more negative life events and lower perceived support, the risk of
internalizing mood disorders and externalizing behavioral problems increases.* Although adolescents who experience
negative life events with increased negative affect may be at higher risk for NSSI and social support may play an
important role in this process, a consistent correlation between the four constructs has not been shown.

The purpose of this study is twofold. First, the present study aims to determine whether anxiety mediated the
association between negative life events and NSSI in a sample of Chinese adolescents. Given the existing research and
empirical evidence, we proposed Hypothesis 1: Negative life events increase anxiety in adolescents, which in turn
increases the severity of NSSI. That is, anxiety mediates the association between negative life and adolescent NSSI.
Second, we propose Hypothesis 2: The indirect association between negative life events and NSSI through anxiety will
vary depending on the level of the adolescent’s social support. Specifically, low levels of social support increase the
impact of negative life events on anxiety and the occurrence of NSSI behaviors. This study will contribute to a deeper
understanding of the impact of negative life events on adolescent NSSI and inform the development of prevention
strategies and intervention approaches. The moderated mediation model diagram is shown in Figure 1.
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Figure | The proposed moderated-mediation model of the relationship between negative life events and non-suicidal self-injury (NSSI).

Materials and Methods

Participants

Participants were selected from six middle schools in Shandong Province, China. A total of 795 questionnaires were returned, of
which 506 passed quality control checks. Questionnaires that met the following eligibility criteria were included in the scope of
valid questionnaires: first, the questionnaire age input was consistent with the age range of adolescents; second, the questionnaire
response questions were complete, and there were no blank items; third, the questionnaire response questions were carefully
answered, and there were no obvious contradictions or regularities in the answers (no answers with more than 10 consecutive
question choices in one or more scales were consistent); and 427 (84.39%) participants had experienced at least one negative life
event in the past year that hurt their lives. Of the total number of participants, 253 (50.00%) were boys. The mean age of the
participants was 15.11 years (SD = 1.83, range 11-18).

Data Collection

All data were collected from July to December 2020, and a convenience sampling method was adopted to collect
information about adolescents in Shandong Province, China, using paper questionnaires. Researchers received systematic
training in data collection to ensure standardization of the data collection process. Paper questionnaires were distributed
in the classroom and collected on the spot to improve data completeness. This study was conducted in compliance with
the Declaration of Helsinki, and the study was approved by the Ethics Committee of Dai Zhuang Hospital, Shandong
Province. Based on the principle of voluntary participation, the adolescents who participated in the study and their
relevant responsible persons were fully informed of the protocol regarding the questionnaire. Verbal informed consent
was obtained from school administrators, parents, and adolescents themselves before questionnaire collection to indicate
their willingness to participate. The ethics committee approved the verbal consent procedure.

Measuring Instrument

The Adolescent Life Events Scale (ASLEC) was developed and revised by Liu et al’! to assess the psychosocial stress of
adolescents. The scale consists of 27 negative life events that may bring about physiological and psychological reactions in
adolescents. For each item, the occurrence or nonoccurrence of the event was judged first. If it had occurred, it was rated on five
levels (1 =no effect, 2 = mild, 3 = moderate, 4 = severe, 5 = very severe) according to the psychological feelings at the time of the
event. A higher total score indicates a greater psychological impact of the negative life event. In this study, the Cronbach
coefficient a was 0.968.

The severity of anxiety is rated by the Chinese version of the Beck Anxiety Inventory (BAI), which has been widely
used in studies of Chinese populations.’>* The scale is a self-report assessment tool that is scored on a four-point Likert
scale (0-3) and consists of 21 items. Respondents choose between four options for each question, with higher total scores
reflecting more severe anxiety. In this study, the Cronbach coefficient o was 0.942.
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The social support scale was developed by Ye et al*” to assess the social resources received by adolescents and their
utilization of the resources available to them. The scale includes three dimensions, subjective support, objective support,
and support utilization, with a total of 17 items. The scale was scored on a 5-point Likert scale (1 = does not meet, 2 =
somewhat does not meet, 3 = uncertain, 4 = somewhat meets, 5 = meets). A higher total score indicates a higher overall
level of social support of the adolescent. In the present study, the Cronbach coefficient o was 0.972.

The adolescent NSSI behavior assessment questionnaire was developed by Wan et al*®

and contains two subquestionnaires,
the behavioral questionnaire and the functional questionnaire. In this study, the behavioral questionnaire was used to assess the
frequency of 12 nonsuicidal self-injurious behaviors in adolescents who were “intentional (ie, on purpose) and without suicidal
intent.” The behaviors assessed included pinching oneself, scratching oneself, hitting one’s head against a hard object, punching
a hard object with one’s fist, bruising oneself with a hard object, stabbing oneself, cutting oneself, biting oneself, yanking one’s
hair out, burning oneself, rubbing one’s skin against a rough surface, and carving into the skin. The scale uses a 5-point Likert
scale (0 = none, 1 = once, 2 = sometimes, 3 = often, 4 = always) to estimate the number of times each behavior is performed.
Higher total scores indicate more frequent nonsuicidal self-injurious behaviors among adolescents. In the present study, the

Cronbach coefficient oo was 0.928.

Statistical Analyses

All statistical analyses were performed using SPSS 25 software. Descriptive statistics and Spearman’s rank correlation
were used to analyze the correlations between negative life events, anxiety, social support, and NSSI. The data were then
analyzed for mediating and moderating effects using Process, a macro program developed by Hayes.?” The bootstrapping
method was used to test for mediating effects.”® This method produced 95% bias-corrected confidence intervals from
resampling of 5000 data points. Since previous studies suggested that adolescent NSSI is age- and gender-related,* in all
analyses, we used the gender and age of the participants as control variables.

Results

Descriptive Statistics and Correlation Analysis of the Variables

Descriptive statistics and Spearman correlation coefficients for all study variables are shown in the matrix in Table 1.
Correlation analysis determined the relationship between negative life events, NSSI, anxiety, and social support in the
study sample. Negative life events were significantly and positively correlated with anxiety (r = 0.340, p < 0.001) and the
frequency of NSSI (r = 0.294, p < 0.001), and anxiety was significantly and positively correlated with the frequency of
NSSI (r = 0.484, p < 0.001). The correlation between the frequency of NSSI and social support was low, while the
correlation between negative life events and social support was high.

Testing for Moderated-Mediation

The results are shown in Table 2. The effect of negative life events on anxiety was statistically significant (B =0.076, SE =0.015,
95% CI [0.047, 0.104]), as was the effect of social support on anxiety (f =—0.083, SE = 0.021, 95% CI [-0.124, —0.043]). The
interaction between negative life events and social support negatively predicted anxiety (B = —0.003, SE = 0.001, 95% CI

Table | Means, SD, and Correlation Matrix (N = 506)

Variable M SD | 2 3 4 5
I.Gender 0.500 0.500 -

2.Age 15.110 1.829 - -

3.NSSI 1.280 4.293 0.038 —0.102* -

4.Social support 67.500 17.273 0.061 0.008 —0.254%%* -

5.Anxiety 5.250 8.199 0.080 —0.071 0.484++* —0.3 | 7% -
6.Negative life events 24.540 26.339 —0.079 0.014 0.294%+* —0.456%+%* 0.340%**

Notes: p < 0.05 was considered statistically significant; *p < 0.05, **p < 0.001.
Abbreviations: NSSI, nonsuicidal self-injury; M, mean; SD, standard deviation.
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Table 2 The Moderated-Mediating Effect of Negative Life Events on NSSI

Variable Anxiety NSSI

B SE 95% CI p SE 95% CI
Constant 6.466* 2691 | [1.179, 11.752] 1179 1236 | [-1.251, 3.608]
Gender 1.121 0.655 [-0.166, 2.408] —0.373 0.300 [-0.963, 0.217]
Age —0.154 0.178 | [-0.504, 0.196] ~0.085 0.081 | [-0.245, 0.075]
Negative life events 0.076%%* 0.015 [0.047, 0.104] 0.020%* 0.006 [-0.008, 0.033]
Anxiety 0.30 | ** 0.020 [0.263, 0.340]
Social support —0.083*** 0.021 [-0.124, —0.043]
Negative life events x Social support —0.003*** 0.001 [-0.004, —0.002]
R? 0.226 0.490
F 29.146%+* 86.57 | #+*

Notes: p < 0.05 was considered statistically significant; *p < 0.05, **p < 0.01, ***p < 0.001.
Abbreviations: NSSI, nonsuicidal self-injury; g, standardized regression coefficient; SE, standard error; Cl, confidence interval.

[-0.004, —0.002]). In addition, negative life events positively predicted the frequency of NSSI (f = 0.020, SE = 0.006, 95% CI
[0.008, 0.033]), and anxiety positively predicted the frequency of NSSI (B = 0.301, SE = 0.020, 95% CI [0.263, 0.340]).

The indirect effect of negative life events on NSSI through anxiety was moderated by social support with an index of
moderation of —0.001, 95% CI [-0.002, —0.0001]. The mediating role of anxiety in the relationship between negative life
events and NSSI was not significant when the level of social support was above the mean 1 SD, with an index of
mediating effect of 0.008, 95% CI [-0.010, 0.029]. Additionally, when the level of social support was below the mean of
1 SD, there was a mediating effect of anxiety on the relationship between negative life events and NSSI, with an indicator
of a mediating effect of 0.037, 95% CI [0.014, 0.065].

The study tested the predictive effect of negative life events on anxiety by conducting a simple slope analysis for high,
intermediate, and low levels of social support. The results showed that negative life events were positively associated with
anxiety at intermediate levels of social support (B simple = 0.076, p < 0.001). The effect of negative life events on anxiety was
stronger when social support was low (B simple = 0.124, p < 0.001). However, when social support was high, the correlation
between negative life events and anxiety was not significant (B simple = 0.027, p = 0.194, Figure 2).

Discussion

According to the integrated theoretical model'® and the social-ecological framework,*® adolescents’ risky behaviors are
the result of the interaction of multilevel factors such as individual, family, and society. Individual factors focus on
internal characteristics such as mental health, while factors such as family and society focus on external factors such as
the environment and changes in social relationships. Although there is growing evidence that negative life events may
induce or exacerbate a variety of physical and psychological disorders and lead to a variety of undesirable behaviors,
such as suicide, NSSI, and delinquency, few researchers have examined the mechanisms involved in the mediating and
moderating effects.*'** Therefore, this study developed and evaluated a moderated mediation model to elucidate the role
of multilevel factors, including negative life events, anxiety, and social support, in relation to NSSI.

The Mediating Role of Anxiety

Our study found that negative life events were associated with increased anxiety, which in turn further exacerbated the
frequency of NSSI. In other words, anxiety mediated the relationship between negative life events and NSSI, which is
consistent with Hypothesis 1. Therefore, increased anxiety may be the explanatory mechanism for the relationship
between negative life events and NSSI in adolescents.

Our study supports the stress exposure model of psychopathology, which states that when individuals experience
stressful life events,'® they are at increased risk of being in a negative mental health state, predisposing them to use NSSI
as a coping strategy and that NSSI may be aimed at alleviating the negative emotions associated with the negative life
events. Our results are also consistent with the theory of acceptance commitment therapy.** The theory suggests that
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Figure 2 Simple slope analysis showing the moderating influence of social support of the association between anxiety and negative life event.

anxiety and NSSI may be rooted in psychological inflexibility, such as experiential avoidance and cognitive integration.
Individuals attribute cognitive fusion to some of their own mistakes, and their behavior is limited by their own negative
emotions; experiential avoidance implies that individuals achieve escape from negative emotions and negative events
through NSSI. The NSSI briefly relieves anxiety caused by negative life events, and immediate distress reduction
maintains dependence on the NSSI through negative reinforcement. A self-perpetuating cycle strengthens the link
between negative life events, anxiety, and NSSI. Adolescents are more likely to use NSSI to relieve intolerable negative
emotions while facing negative life events due to internal factors such as poor stress tolerance and social problem-solving
deficits.*>*® Future research could further explore the influence of adolescents’ intrinsic traits on whether they engage in
maladaptive behaviors in response to negative life event stimuli.

In addition to mediating outcomes, each pathway in this mediation model has important implications. First, negative
life events had a significant direct effect on both anxiety and the frequency of NSSI. This corroborates previous
research?’ that negative life events may be associated with an increase in error-related brain activity (a neurological
risk marker for anxiety) that prospectively predicts changes in anxiety symptoms, and notably, negative life events in
adolescents may lead to long-term damage that is not easily reversible due to the increased stability of neural circuit
organization after the end of adolescence. Prolonged and excessive negative life events such as stress can affect areas of
the brain densely populated with glucocorticoid and mineralocorticoid receptors, such as the hippocampus and prefrontal
cortex, triggering dysfunction of the HPA axis and leading to greater susceptibility to disorders associated with
psychological disorders.***’ Studies targeting NSSI have also shown that NSSI is associated with a blunted response
of the HPA axis to stress.”® Adolescence is a critical period for the development of physiological stress systems (eg, the
HPA axis).*® Compared to adults, adolescents may be more likely to develop abnormal HPA axis function and induce
NSSI when stimulated by negative life events. Second, anxiety was a positive predictor of the frequency of NSSI in
adolescents. However, the relationship between negative emotions such as anxiety and NSSI may be bidirectional, and
negative emotions may also be exacerbated by NSSI. Because adolescents often use NSSI as a means to escape negative
emotions, they may not develop a tolerance for negative emotions and learn how to manage their negative emotions.*’

Their negative emotions may be exacerbated when they realize that NSSI only temporarily alleviates negative emotions
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but does not solve their ultimate problem. Although NSSI may moderate emotions, anxiety may reinforce each other with
NSSI in the long run.

The Moderating Role of Social Support

Our study also found a moderating role of social support in the indirect association between negative life events and
NSSI in adolescents. Low levels of social support increased the positive correlation between negative life events and
anxiety. That is, social support could moderate this mediating model by moderating the relationship between negative life
events and anxiety, which is consistent with Hypothesis 2. Adolescents who experienced negative life events and had low
levels of social support were more likely to experience anxiety and moderate anxiety caused by negative life events
through the NSSI than those who had moderate levels of social support.

Social support is a multidimensional concept that is often thought of as the care, love, and respect that individuals feel
from social connections with other individuals, groups, and the larger community.>'->* Social support can compensate for
environmental influences that are detrimental to mental health, such as a lack of social cohesion and economic
inequality.” For adolescents, social support during adolescence can prevent emotional problems, such as depression

3455 and help adolescents cope with adversity and stress. In the context of negative life events, adolescents

and anxiety,
with higher levels of social support are at less risk of experiencing mental health problems,’® and adolescents with low
levels of social support may be more vulnerable to mental health problems. A risk-protective factor model within the
framework of resiliency theory suggests that protective factors serve to reduce the negative impact of risk factors on
psychological outcomes.’” In other words, protective factors (ie, social support) may play a moderating role in the
relationship between risk factors (ie, negative life events) and psychological outcomes (ie, anxiety symptoms), which is
consistent with our findings. Adolescents may be vulnerable to negative life events, and the lack of social support in this
context may exacerbate that vulnerability. Such adolescents may be more likely to suffer from mood disorders after
stressful events, leading to involvement in behaviors such as NSSL.**® In addition, Tore Aune et al showed that high
levels of social support can increase self-efficacy involving cognitive and emotional processes and that when adolescents
experience negative life events, high levels of social support in concert with self-efficacy can improve their ability to
recover from such events and effectively buffer the effects of negative life events on anxiety.”” In summary, social
support may have achieved a moderating effect on the mediating role of anxiety by influencing adolescents’ emotion
management adaptations in the face of negative life events.

Limitations and Practical Implications

We must acknowledge several limitations of the present study. First, due to its cross-sectional design, causal relationships
between negative life events, social support, anxiety, and NSSI could not be derived. These causal relationships will need
to be validated in future longitudinal studies. Second, in addition to the variables addressed in this study, future studies
should consider other risk factors to further elucidate the factors and mechanisms associated with NSSI. Third, this study
was conducted only among adolescents in Jining, China; thus, the representativeness of our sample may be reduced.
Future studies should examine whether these findings can be generalized to other developmental stages as well as to
different geographical areas. Finally, we used only self-report questionnaires to measure psychosocial variables in this
study, which may have influenced the findings. Future studies should attempt to collect data from different sources
(parents, teachers, peers, etc.) to objectively measure mental health to verify the reliability of the results. Despite these
limitations, our study has multiple practical implications. First, these results provide evidence that negative life events are
a key risk factor associated with NSSI in adolescents. Parents and educators need to be aware of this risk, identify
adolescents experiencing negative life events early and reduce the risk of harm through timely intervention at home and
school. In addition, families and schools can further enhance adolescents’ ability to cope effectively with negative life
events by enriching their after-school lives and developing healthy hobbies. Second, anxiety is a key vehicle for linking
negative life events to adolescent NSSI, suggesting that anxiety may be a necessary target for intervention. Reducing
anxiety in adolescents can help reduce the occurrence of NSSI behaviors. One effective strategy is structured cognitive-
behavioral therapy that can significantly improve anxiety symptoms and overall functioning in adolescents.® Finally, the
findings suggest that low levels of social support can exacerbate the effects of negative life events on anxiety. Therefore,
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parents should provide greater emotional support to their adolescents, and schools can positively influence adolescents’

mental health by promoting teacher-student relationships and peer relationships.

Conclusions

In

this study, an important moderated mediation model was developed with reliable data to identify the potential

relationship between negative life events and NSSI in adolescents. The present study suggests that anxiety mediates

the association between negative life events and NSSI. Social support plays a moderating role in the association between

negative life events, anxiety, and NSSI. This moderated mediation model, which has never been used before, helps

expand our understanding of the mechanisms underlying the relationship between negative life events and NSSI. In

addition, the results of the current study could be used to develop clinical interventions and management programs for

adolescents experiencing negative life events and treating anxiety while increasing social support may help reduce the

occurrence of their NSSI behaviors.
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