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Introduction

Non-Suicidal Self-Injury (NSSI) is defined as the deliberate,
direct destruction of one’s own body tissue without suicidal in-
tent, with common forms including cutting, burning, scratching,
and hitting [1,10]. Adolescence is a period of high vulnerability
for the onset of mental health problems, with many disorders
first emerging during this critical developmental stage [21].
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Abstract

Non-Suicidal Self-Injury (NSSI) is prevalent among adoles-
cents and has become a severe global public health issue. NSSI
not only causes direct harm to the physical and mental health
of adolescents but is also a strong predictor of future suicidal
behaviors. In recent years, research on NSSI has increased, yet
a systematic review of its intervention strategies remains in-
sufficient. This review aims to integrate existing research find-
ings, systematically elaborate on the risk and protective factors
for adolescent NSSI, and, on this basis, explore the research
progress of current NSSI intervention strategies from multiple
levels, including individual, family, school, and society. Studies
indicate that childhood maltreatment, school bullying, nega-
tive emotions such as depression and anxiety, and maladaptive
coping styles (e.g., emotion-focused coping, rumination) are
major risk factors for NSSI. Conversely, psychological resilience,
adaptive coping strategies (e.g., problem-solving, cognitive
reappraisal), and good family function and social support are
important protective factors. Based on these factors, existing
intervention strategies mainly include: 1) individual-centered
psychotherapies, such as Dialectical Behavior Therapy (DBT)
and Cognitive Behavioral Therapy (CBT), aimed at enhancing
emotion regulation skills and coping mechanisms; 2) family-
based interventions, focusing on improving parent-child rela-
tionships and the family support system; and 3) school-based
prevention programs, such as anti-bullying education and men-
tal health awareness campaigns. Future research should focus
more on multi-dimensional, systemic intervention models, de-
velop and validate personalized intervention plans for adoles-
cents with different risk profiles, and strengthen the long-term
evaluation of intervention effectiveness to more effectively ad-
dress the problem of adolescent NSSI.

Epidemiological data confirms that NSSI is a significant pub-
lic health concern among this demographic. A meta-analysis
covering studies from 2010 to 2021 reported a global lifetime
prevalence of NSSI among non-clinical adolescent samples at
22.0% [3]. In China, the prevalence is similarly alarming, with
detection rates among secondary school students ranging from
22.37% to 29% [19,21]. In clinical populations of adolescents
with depression, the rate is even higher, with studies reporting
detection rates between 41.07% and 76.06% [9,11].
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The clinical significance of NSSI is underscored by its strong
association with a range of adverse outcomes, most notably
Suicidal Thoughts and Behaviors (STBs). Longitudinal studies
have consistently identified NSSI as a potent predictor of future
suicide ideation, attempts, and death, with some evidence sug-
gesting it is a more powerful predictor than a history of prior
suicide attempts [5,14]. Beyond its link to suicidality, NSSI is
also associated with poorer social relationships, psychosocial
impairment, and an increased risk for developing other mental
disorders such as depression, anxiety, and personality disorders
[6,20]. Given the high prevalence and severe consequences of
NSSI, understanding its underlying mechanisms and developing
effective intervention strategies are urgent priorities for adoles-
cent mental health research and practice.

The etiology of NSSI is multifactorial, involving a complex
interplay of individual vulnerabilities and environmental stress-
ors. Adolescence is characterized by significant neurodevelop-
mental changes, particularly an imbalance between a still-ma-
turing prefrontal cortex responsible for executive functions like
emotion regulation and impulse control, and a more developed
limbic system driving emotional reactivity. This developmental
mismatch makes adolescents more susceptible to emotional
dysregulation and impulsive behaviors when faced with stress
[16,17]. Key risk factors identified across numerous studies in-
clude Adverse Childhood Experiences (ACEs) such as emotional
and physical maltreatment [11,12,18], peer victimization and
school bullying [3,4,13], and individual psychological traits like
depression, anxiety, rumination, and alexithymia [9,10,15].
Conversely, factors such as psychological resilience, adaptive
coping strategies, high self-esteem, and strong social support
from family and peers serve as crucial protective mechanisms
[3,11,16]. This review will synthesize the current understanding
of these risk and protective factors to provide a comprehensive
overview of the research progress on intervention strategies
for adolescent NSSI, structured around individual, family, and
school-based approaches.

Key risk and protective factors for adolescent NSSI

A thorough understanding of the factors that either increase
or mitigate the risk of NSSI is fundamental to designing effec-
tive interventions. These factors span multiple ecological levels,
from individual traits to broad social contexts.

Risk factors
Adverse childhood experiences and family environment

The family environment is the primary context for early de-
velopment, and adverse experiences within it are among the
most robust predictors of NSSI. Childhood maltreatment, en-
compassing emotional, physical, and sexual abuse, as well as
emotional and physical neglect, is consistently linked to a high-
er risk of NSSI [12,18]. A study of 355 depressed adolescents
found that scores for all five types of childhood trauma were
significantly higher in the NSSI group compared to the non-NSSI
group, and these scores were positively correlated with the
frequency of NSSI [11]. Network analysis has identified emo-
tional abuse as a particularly central node, connecting other
forms of trauma and depressive symptoms to NSSI, suggesting
it may be a critical target for intervention [22]. The mechanisms
linking trauma to NSSI are complex, potentially involving neu-
robiological alterations, such as reduced gray matter volume in
brain regions like the calcarine cortex, which in turn impairs psy-
chological resilience [17]. Beyond overt abuse, a dysfunctional

family environment characterized by factors like parental psy-
chopathology, harsh or invalidating parenting styles, and poor
parent-child relationships also contributes significantly to NSSI
risk [2,10].

Peer victimization and school bullying

As adolescents spend more time with peers, the school
environment and peer relationships become increasingly in-
fluential. School bullying, in its various forms - including physi-
cal, verbal, relational, and reputational aggression—is a major
stressor strongly associated with NSSI [4,6]. Studies show that
both victims and perpetrators of bullying are at an elevated
risk [6,13]. For instance, one study found that adolescents who
experienced school bullying were twice as likely to report NSSI
compared to their non-bullied peers [3]. The experience of
being victimized can lead to feelings of social exclusion, hope-
lessness, and depression, which are direct antecedents of self-
harm [5,13]. Furthermore, bullying victimization can indirectly
increase NSSI risk by fostering maladaptive coping strategies,
such as emotion-focused coping and expressive suppression,
and hindering the development of effective emotion regulation
skills [3].

Individual psychological vulnerabilities

Individual differences in temperament, cognitive style, and
emotional processing play a crucial role in determining an ado-
lescent’s response to stress. Difficulties in emotion regulation
are considered a core mechanism underlying NSSI [10,20]. The
Emotional Cascade Model posits that individuals ruminate on
intense negative emotions, leading to an upward spiral of dis-
tress that becomes unbearable, prompting impulsive behaviors
like NSSI as a means of distraction and temporary relief [10].
Rumination, the tendency to passively and repetitively focus on
negative feelings and their causes, has been identified as a key
cognitive vulnerability. It not only amplifies the negative impact
of stressors like childhood maltreatment on sleep problems
but also moderates the link between sleep problems and sub-
sequent NSSI [20]. Other significant psychological risk factors
include low self-esteem, which can be exacerbated by stressful
life events [16], and alexithymia, a difficulty in identifying and
describing one’s own emotions, which is strongly correlated
with NSSI in depressed adolescents [9].

Protective factors
Psychological resilience

Psychological resilience, the capacity to adapt successfully in
the face of adversity, is a cornerstone of mental health and a
powerful protective factor against NSSI [8,11]. A systematic re-
view and meta-analysis confirmed a small to moderate inverse
relationship between resilience and NSSI, indicating that more
resilient individuals are less likely to self-injure [8]. Resilience
is not a single trait but a dynamic, multi-dimensional construct
encompassing personal competencies and social resources.
Studies have shown that specific facets of resilience, such as
goal focus, positive cognition, and emotional control, are nega-
tively correlated with NSSI frequency [11,16]. Resilience can act
as a buffer; for example, it mediates the relationship between
childhood trauma and depression, thereby reducing the indi-
rect pathway to NSSI [17]. High levels of resilience can mitigate
the negative impact of bullying and other stressors, promoting
positive adaptation and reducing the likelihood of maladaptive
coping behaviors [13,16].
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Adaptive coping strategies and social support

The strategies adolescents use to manage stress are critical
determinants of their mental health outcomes. The adoption
of adaptive, problem-focused coping strategies and cognitive
reappraisal is associated with a lower risk of NSSI [3]. These
strategies involve actively addressing the source of stress or
changing one’s cognitive interpretation of a stressful event to
reduce its emotional impact. In contrast, maladaptive strategies
like avoidance and emotional suppression are linked to higher
NSSI risk [3]. Strong social support from family, peers, and the
school community is another vital protective factor. High-qual-
ity parent-child relationships, parental warmth, and perceived
support from family and friends can buffer the effects of stress
and reduce feelings of isolation and hopelessness, thereby low-
ering NSSI risk [2,12,15].

Different intervention strategies for adolescent NSSI

Building on the understanding of NSSI’s risk and protective
factors, a variety of intervention strategies have been devel-
oped. These can be broadly categorized into individual-centered
psychotherapies, family-based interventions, and school-based
prevention programs.

Individual-centered psychotherapies

Individual psychotherapy remains the cornerstone of NSSI
treatment, focusing on equipping adolescents with the skills to
manage distressing emotions and change maladaptive behav-
iors.

Dialectical behavior therapy (DBT)

Originally developed for Borderline Personality Disorder, Di-
alectical Behavior Therapy (DBT) has been adapted and proven
effective for adolescents with NSSI [18,20]. DBT’s core principle
is the balance between acceptance and change. It systemati-
cally teaches skills across four modules: mindfulness (observ-
ing thoughts and feelings non-judgmentally), distress tolerance
(surviving crises without resorting to NSSI), emotion regula-
tion (understanding and changing unwanted emotions), and
interpersonal effectiveness (maintaining relationships and self-
respect). By learning these skills, adolescents can find alterna-
tive ways to cope with intense emotional pain, reducing their
reliance on self-injury [10]. Studies have shown that DBT can
significantly decrease the frequency and severity of NSSI and
improve overall emotional and social functioning [18].

Cognitive behavioral therapy (CBT) and rumination-focused
CBT (RF-CBT)

Cognitive Behavioral Therapy (CBT) targets the dysfunctional
thoughts and beliefs that drive NSSI. It helps adolescents identi-
fy cognitive distortions (e.g., “l am worthless and deserve to be
punished”) and challenge them through cognitive restructur-
ing and behavioral experiments [9]. A specific adaptation, Ru-
mination-Focused CBT (RF-CBT), directly addresses the process
of ruminative thinking. A meta-analysis confirmed a small but
significant association between rumination and NSSI [10]. RF-
CBT teaches adolescents to recognize their ruminative patterns
and shift from abstract, evaluative thinking to more concrete,
process-focused awareness, thereby breaking the cycle of nega-
tive affect and rumination that often precedes self-injury [10].

Resilience-enhancing interventions

Given that psychological resilience is a key protective factor,

many interventions aim to bolster it. These programs are of-
ten multi-faceted, targeting both internal resources and exter-
nal support systems. For instance, interventions may focus on
enhancing positive cognition, goal-setting, and problem-solving
skills—all components of resilience that are negatively corre-
lated with NSSI [11,16]. Improving self-esteem is another criti-
cal component, as research shows that self-esteem can buffer
the stress-sensitizing effect of childhood maltreatment on NSSI,
particularly for adolescents who experience dependent stress-
ful life events [16]. By strengthening these psychological assets,
adolescents are better equipped to navigate adversity without
resorting to self-harm.

Family-based interventions

The family system plays a pivotal role in an adolescent’s
emotional life. Therefore, involving family members in the
treatment process is often crucial for sustainable recovery.

Improving parent-child relationships and parenting skills

Interventions often focus on modifying dysfunctional in-
teraction patterns within the family. This can involve training
parents in supportive and validating communication, helping
them to respond to their child’s emotional distress with empa-
thy rather than criticism or dismissal [2]. Improving the quality
of the parent-child relationship and fostering parental warmth
have been shown to be protective against NSSI [2,13]. Psycho-
education for parents about the nature and function of NSSI can
also reduce blame and increase understanding, creating a more
supportive home environment conducive to recovery [2].

Supporting parental well-being

Discovering that a child engages in NSSI can be profoundly
distressing for parents, often leading to their own experiences
of anxiety, depression, and guilt [2]. A study of parents of ado-
lescents with NSSI found clinically significant symptoms of anxi-
ety and depression in 35.3% and 40.1% of them, respectively
[2]. Addressing parental mental health is therefore a critical,
though often overlooked, component of intervention. Providing
support for parents helps them manage their own emotional
reactions, which in turn allows them to be a more stable and
effective source of support for their child [2].

School-based prevention and intervention

Schools provide a unique and vital setting for large-scale pre-
vention and early intervention efforts.

Anti-bullying programs and creating a safe school climate

Given the strong link between bullying victimization and
NSSI, comprehensive anti-bullying programs are a key preven-
tive strategy [3,13]. Effective programs move beyond simply
punishing perpetrators and aim to change the school culture
by empowering bystanders to intervene and by fostering an en-
vironment of respect and inclusion [16]. Educating all students
about the harmful impact of bullying and promoting prosocial
behaviors can reduce the incidence of victimization and its as-
sociated mental health consequences, including NSSI [4].

Early identification and referral systems

Schools are well-positioned to identify students at risk. This
can be achieved through universal mental health screening us-
ing validated instruments to assess for depression, anxiety, and
NSSI [1,15]. Machine learning algorithms, such as XGBoost, are
being explored to create more accurate risk prediction mod-
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els based on a wide range of variables, including psychologi-
cal symptoms and coping styles [15]. Once at-risk students are
identified, a clear and confidential referral pathway must be in
place to connect them with appropriate support, whether it be
the school counselor, psychologist, or external mental health
services [4,15]. Training teachers and staff to recognize warn-
ing signs and respond appropriately is an essential part of this
system [4].

Conclusion and future directions

Adolescent non-suicidal self-injury is a complex public health
challenge resulting from the interplay of individual, familial, and
social factors. This review has synthesized a substantial body of
research, confirming that experiences like childhood maltreat-
ment and school bullying, combined with psychological vulner-
abilities such as emotion dysregulation and rumination, consti-
tute significant risk factors. Conversely, psychological resilience,
adaptive coping, and robust social support emerge as critical
protective factors. Based on this evidence, multi-level interven-
tion strategies targeting the individual, family, and school have
been developed and show promise.

Individual psychotherapies, particularly DBT and CBT, pro-
vide adolescents with essential skills for emotion regulation and
cognitive restructuring. Family-based approaches that improve
parent-child communication and support parental well-being
create a more conducive environment for recovery. School-
based programs focusing on anti-bullying and early identifica-
tion form a crucial first line of defense. Together, these strate-
gies offer a comprehensive framework for addressing NSSI.

However, significant gaps remain. First, most interventions
are studied in isolation. Future research should prioritize the
development and evaluation of integrated, “ecosystemic” mod-
els that combine individual, family, and school components to
create a seamless web of support [4]. Second, there is a press-
ing need for more personalized interventions. Adolescents are
not a homogenous group; interventions should be tailored to
their specific risk profiles, such as the type of bullying experi-
enced or their dominant cognitive vulnerabilities [4,19]. The
use of machine learning to build predictive models may facili-
tate this move toward precision mental healthcare [15]. Third,
the long-term effectiveness of current interventions is not well-
established. Longitudinal studies are needed to track recovery
trajectories, understand relapse mechanisms, and assess the
durability of treatment gains. In conclusion, tackling adolescent
NSSI requires a systemic, multi-disciplinary effort. By integrat-
ing insights from psychology, education, neuroscience, and data
science, future research can refine and enhance intervention
strategies. The ultimate goal is to build a comprehensive sys-
tem of care—spanning prevention, early detection, specialized
treatment, and long-term support—to safeguard the well-being
of all adolescents.
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