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Association between negative life events
through mental health and non-suicidal self-
injury with young adults: evidence for sex
moderate correlation
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Abstract

Background Non-suicidal self-injury (NSSI) has exhibited an increasing trend in recent years and is now globally
recognized as a major public health problem among adolescents and young adults. Negative life events (NLEs) are
positively associated with NSSI. We sought to explore (1) whether sex plays a role in the risk of NLEs leading to NSSI
and (2) the role played by mental health (MH).

Methods We adopted a multi-stage cluster sampling method to select college students across four grades from May
to June 2022. Generalized linear models were used to evaluate the relationships between NLEs, sex, MH and NSSI,
presented as incidence-rate ratios (RRs) with 95% confidence intervals (Cls). We examined the complex relationship
between these variables using the PROCESS method for moderation analysis.

Results Following the exclusion of data that did not meet the study requirements, data from 3,578 students (mean
age: 20.53 [+ 1.65] years) were included. Poisson regression results indicate that high-level NLEs (RR=0.110, 95%Cl:
0.047-0.173) are associated with increased NSSI. Furthermore, interaction effects were observed among sex, NLEs and
NSSI. MH and sex moderated the relationship between NLEs and NSSI.

Conclusion Identifying risk factors for NSSI is also important when exploring the interaction between NLEs and MH
given the potential for NSSI to significantly increase the risk of later psychopathological symptoms and substance
abuse problems. In addition, the significance of sex differences in risk factors for NSSI should be determined. This
study evaluated how the impact of NLEs on NSSI can be reduced among adolescents from multiple perspectives.
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Background

In recent years, economic losses caused by mental ill-
ness have been gradually increasing. Compared with
symptoms such as depression and anxiety, non-suicidal
self-injury (NSSI) has not received sufficient attention.
NSSI refers to inflicting physical harm upon oneself with-
out suicidal intention, and is considered a socially unac-
ceptable behavior [1]. NSSI includes various behavioral
patterns, such as cutting, burns, beating, scratching,
and hair pulling. While distinct from suicidal behavior,
it is also a strong predictor of suicide. NSSI continues
to cause indelible harm and remains a significant men-
tal health (MH) concern among adolescents worldwide.
The Diagnostic and Statistical Manual of Mental Disor-
ders also identifies NSSI as a separate behavioral category
and lists it as an “item for further study” A meta-study
revealed that the reporting rate of NSSI (including indi-
vidual NSSI) among adolescents was 17.2% [2]. Lim et
al. estimate the reporting rate to be approximately 19.5%
(95% CI=13.3-27.6% from global literature data) [3].
Another adverse effect of NSSI is that it maintains a “tra-
jectory” into adulthood and increases psycho-behavioral
problems during this period [4, 5]. One study estimated
the lifetime prevalence rate of NSSI to be 4.86% [6]. In
general, the current epidemic of NSSI worldwide is a
serious concern [7]. NSSI has evolved into a major public
health problem that has endangered the physical and MH
of Chinese adolescents. Moreover, NSSI is also linked to
suicide, an ongoing social health problem that can lead to
further fatal behavior.

If the continued development of NSSI is to be promptly
controlled, key questions such as the factors influenc-
ing NSSI, its duration, and measures to safeguard those
affected by it should be addressed. The factors influenc-
ing NSSI in children and adolescents are complex and it is
associated with many risk factors. Adolescent’s NSSI is a
social phenomenon influenced by various factors that can
promote, maintain, or inhibit its occurrence. Therefore,
what causes the occurrence of NSSI is worthy of in-depth
investigation. As a comprehensive variable encapsulating
multiple social factors, negative life events (NLEs) can
promote physiological and psychological changes by pre-
cipitating shifts in chronic stress states [8]. Adolescence
and college years represent critical periods in an indi-
vidual’s psychological development and life transitions.
Students embark on a new, independent phase of life sep-
arate from their families and may encounter a series of
negative events, which may encompass financial difficul-
ties within families, strained relationships with teachers,
experiences of discrimination and rejection from peers,
and disruptions in familial dynamics. Furthermore, aca-
demic setbacks can affect college students’ daily lives and
psychological well-being [9]. Therefore, evaluation of the
correlation between NLEs and NSSI and its potential
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mechanisms from a multidimensional perspective is
imperative to promote adolescent MH.

A study exploring rural-to-urban migration in China
revealed that child maltreatment and NSSI were associ-
ated with family socioeconomic status [10]. Moreover,
family environmental factors such as socioeconomic sta-
tus and family neglect can influence adolescents’ NSSI
[11-13]. In addition, using MH, stressful life events
(SLEs), and NSSI as the mediating factor, exposure vari-
able, and outcome variable, respectively, research has
documented that MH mediates the impact of SLEs on
NSSI [14]. Other studies have also established that psy-
chological variables mediate the effect of NLEs on NSSI.
All these findings illustrate certain issues. As NSSI can be
influenced by multiple factors [15, 16], clarifying the rela-
tionship between these factors is particularly important.

Although NLEs have been identified as a risk factor
for psychopathology, some studies have not observed a
dose-response relationship; this indicates that not every-
one who experiences negative events has MH problems
and that other factors may be at play. Many causal fac-
tors of NSSI remain unexplained by known risk factors,
and the overall burden of NSSI underscores the impor-
tance of new potential risk factors. To identify potential
mechanisms supporting the relationship between NLEs
and NSSI, understanding the complex associations or
mechanisms beyond simplistic explanations is essen-
tial. Research has explained the causes of NSSI using the
Four-function Model, which consists of personal, inter-
personal, negative, and positive factors [17]. Many fac-
tors from multiple levels of socioenvironmental variables
may also influence the processes leading to these differ-
ences, thus providing a theoretical framework to explain
the role of MH in NSSI [16]. Moreover, adopting a life-
course epidemiology perspective is helpful to understand
the etiology of NLEs concerning physical and MH. The
inclusion of early adverse experiences, such as childhood
abuse, in public health research topics is particularly sig-
nificant for health promotion and disease prevention in
society.

Overall, the epidemiological literature to date sug-
gests that exposure to NLEs is potentially associated
with behavioral and MH problems in adolescents. In
addition, variables associated with NLEs such as adverse
childhood experiences (ACEs) may increase the risk of
NSSI through MH-mediated processes, which are criti-
cal for the development of health risk behaviors (HRBs)
[18]. These problems can occur regardless of age and
geographical culture. According to Meg and Bouchard,
age and gender have a strong effect on most psychologi-
cal and physiological variables [19]. A literature review
reveals that the mechanisms underlying the role of sex
and MH status in adjustment are stable [17]. While the
moderating role of sex with respect to the relationship
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between NLEs and MH remains relatively understud-
ied, a study indicates that sex does not moderate this
relationship [20]. Contrary to the protective advantages
associated with sex, negative MH is believed to signifi-
cantly exacerbate MH problems [6] and stimulate stress
reaction mechanisms in the association between NLEs
and depression [9]. A series of perspectives, such as
those related to diathesis-stress models, shed light on
how MH perpetuates the negative effects of NLEs and
contributes to the occurrence and recurrence of psy-
chological problems such as depressive symptoms [21].
This suggests that individuals with a history of trauma
are more responsive to MH and susceptible to NSSI [6,
22]. Furthermore, the strong correlation between depres-
sion, ACEs, and adverse life events among students is
well-documented worldwide [23—-25]. NLEs can induce
psychological distress, even extending to physical dis-
comfort, thereby eliciting negative emotions in teenagers.
Individuals exposed to severe NLEs or those unable to
cope with setbacks are at risk of developing anxiety and
depression, as well as maladaptive behaviors [9]. While
the independent effects of sex and NLEs on depression
have been reported [26], further correlations require
clarification. MH remains an important factor that can-
not be disregarded, with research indicating certain bio-
logical and behavioral markers meeting the criteria for
potential endophenotypes of suicidal behaviors, includ-
ing early-onset depression [27].

The aforementioned studies affirm the moderating
role of NSSI in the relationship between NLEs and MH;
however, the potential for sex differences to moder-
ate the relationship between NLEs and NSSI is not yet
clarified. The psychological mechanism underlying these
associations remains unclear. Moreover, the relationship
between NLE exposure and sex differences in the short-
term outcomes of NSSI during adolescence has received
limited research attention. A more comprehensive
understanding of these complex relationships may help
in better controlling the occurrence of NSSI. Therefore,
this line of research within the specific context of col-
lege students needs to be reinforced. The present study
investigates the prevalence rate of NSSI among college
students and observes the influence of some potential
factors on NSSI caused by NLEs. Additionally, it provides
empirical evidence for research into the roles of sex, MH,
and their impact on NSSI. By integrating the findings of
previous research, this study proposes a systematic and
comprehensive adolescent MH screening and prevention
program, which can serve as a strong basis for establish-
ing relevant guidelines on adolescent MH prevention
techniques or expert consensus. Therefore, this study
(1) examines the correlations between MH, sex, NLEs
and NSSI and (2) investigates the moderating effects of
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sex and MH in the relationship between NLEs and NSSI
among Chinese college students.

Methods

Study design

This cross-sectional study was conducted among a
population of college students, following the methodol-
ogy described in previous studies [28, 29]. The surveyed
schools adopted cluster sampling, and students of all
grades and majors were included. A total of 3,600 college
students aged 15-26 years were recruited through an
electronic questionnaire survey. Participants were then
asked to complete an anonymous questionnaire, which
was submitted through mobile phones upon comple-
tion. Furthermore, a supervisor was present at the survey
site to ensure quality control. The survey was conducted
between May and June 2022, and 22 participants were
excluded after the survey because they were unwilling
to answer the questionnaire or were absent from class.
In other cases, missing data (missing values greater than
5%) or obvious errors led to exclusions [30-32]. The
design and data collection procedures were approved by
the Ethics Committee of Anhui Medical University, and
all methods were performed in accordance with the rel-
evant guidelines.

Exposure

Negative life events

In this study, NLEs were assessed using the Adolescent
Life Events Scale (ASLEC) developed and revised by Liu
et al. The ASLEC consists of 27 items [33], each rated on
a scale from 1 to 5 (1=no impact, 2=mild, 3=moderate,
4=severe, 5=very severe). Higher total scores mean a
greater impact of NLEs risk.

Mental health

The Depression Anxiety Stress Scales — 21 (DASS-21)
was used to evaluate students’ psychological problems.
This is a valid and reliable tool that accurately measures
depression, anxiety, stress, and other symptoms. The
DASS-21 comprises three subscales, each with seven
items. Each item has four response options to reflect
the severity of psychological problems (0=No match,
3=always). Both clinical and non-clinical samples have
been used to assess the reliability of the DASS-21 sub-
scale, with favorable results [34].

Outcome: NSSI

“Have you intentionally hurt yourself in the past 12
months, but not for suicide?” The questionnaire lists sev-
eral methods of self-injury: hitting with a fist or palm,
pulling hair, hitting a hard object with head or fist, pinch-
ing or scratching, biting, cutting, and stabbing. Partici-
pants who reported engaging in NSSI were further asked
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about the frequency and the number of NSSI was taken
as the total number, with “five kinds” or more defined as
NSSI [35].

Statistics analysis

Mean, standard deviation, and one-way analysis of vari-
ance (ANOVA) were used to describe the distribution of
continuous variables, and frequency and percentage of
Chi-square tests were adopted to characterize categori-
cal variables. We adopted a generalized linear model to
assess the relationship between NLEs, sex, MH and NSSI,
expressed in terms of incidence ratio (RRs) and 95%
confidence interval (Cls). Moderation analysis was con-
ducted by PROCESS method to explore the relationship
between NLEs, sex, MH, and NSSI [30, 36]. The boot-
strap method was used to re-sample 1,000 samples, and
95% CI was calculated. All data were analyzed using SPSS
(Windows Version 23.0). Following preliminary data
sorting, missing data were processed via multiple impu-
tation using SPSS 23.0.
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Results

General demographic characteristics

After data validation and removal of entries that did
not meet the study criteria, the final dataset comprised
3,578 students. The general distribution of the variables
concerning depression, anxiety, and NSSI is presented in
Tables 1, 2 and 3. Among the participants, 1,745 (48.8%)
were women; with an average age of 20.53 (+1.65) years.
Regarding residential areas, 1,130 (31.6%) lived in urban
areas, 783 (21.9%) in towns, and 1,665 (46.5%) in rural
areas. The prevalence rates of NSSI was 8.5%. NSSI was
correlated with having fewer than two friends, while
depression and anxiety symptoms were correlated with
both a worse family economic status and having fewer
than two friends. Additional results are detailed in
Table 1.

Association between independent variables and
adolescents’ psychological and behavioral problems
Among adolescent participants at risk for NSSI, 0.152
times as many had depressive symptoms as did not

(95%CIL:  0.075~0.229; P<0.001), 0.135 times more
Table 1 Distribution of demographic characteristics on NSSI
Variable Total (N, %) No (n,%) Have (n,%) t/x? value
Age 20.54+1.56 20414236 1.38
Sex 1.52
Male 1833 1667(50.9) 166(54.6)
Female 1745 1607(49.1) 138(454)
Residential area 2.23
Rural 1665 1534(46.9) 131(43.1)
Town 783 717(21.9) 66(21.7)
Urban 1130 1023(31.2) 107(35.2)
Only child 1.88
Yes 11,280 1069(32.7) 111(36.5)
No 2399 2205(67.3) 193(63.5)
Father's education 520
Not clear 128 117(91.4) 11(8.6)
Below junior high 2100 1939(92.3) 161(7.7)
High school or technical Secondary school 732 664(90.7) 68(9.3)
Junior college or above 618 554(89.6) 64(10.4)
Mother's education 2.55
Not clear 153 141(92.2) 12(7.8)
Below junior high 2457 2259(91.9) 198(8.1)
High school or technical secondary school 552 499(90.4) 53(9.6)
Junior college or above 416 375(90.1) 41(9.9)
Family economic status 2.99
Bad or worse 1103 996(90.3) 107(9.7)
Medium 2242 2064(92.1) 178(7.9)
Better or good 233 214(91.8) 19(8.2)
Number of friends 19.67%*
1-2 1272 1129(88.8) 143(11.2)
3-5 1730 1605(92.8) 125(7.2)
6 or more 576 540(93.8) 36(6.3)

Notes: * P<0.05, **P<0.01
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Table 2 Multivariable linear regression between independent variables and NSSI

NSSI

X RR se P DOF LLCI uLcl
Negative life events 11.676 0.110 0.0322 <0.01 1 0.047 0.173
Depression 14.898 0.152 0.0394 <0.01 1 0.075 0.229
Anxiety 14.002 0.135 0.0361 <0.01 1 0.064 0.206
Stress 12442 0.220 0.0625 <0.01 1 0.098 0.343

Notes: Model 1: Crude model; Model 2: Controlled for parent educational level, sex, economic level, whether only child, number of friends, residential area, and age

Table 3 Association between negative life events and sex, depression and NSSIin adolescents

Variables NSSI
coeff SE tvalue P value LLCI ULCl

Negative life events -0.0783 0.0741 -1.0564 >0.05 -0.2237 0.0670
Depression -1.2116 0.5217 -23224 <0.05 -2.2345 -0.1887
Sex -1.9738 23751 -0.8331 >0.05 -6.6305 2.6830
Int_1 0.0288 0.0073 39747 <0.01 0.0146 0.0430
Int_2 0.0455 0.0501 0.9088 >0.05 -0.0526 0.1436
Int_3 0.6050 0.3549 1.7046 >0.05 -0.0909 1.3009
Int_4 -0.0131 0.050 -2.5868 <0.01 -0.0230 -0.0032

Int 1: negative life events x depression; Int 2: negative life events x sex; Int 3: depression x sex; Int 4: negative life events x depression x sex

Table 4 Association between negative life events and sex, stress, and NSSIin adolescents

Variables NSSI
coeff SE tvalue P value LLCI uLCl

Negative life events -0.1739 0.0795 -2.1881 <0.05 -0.3298 -0.0181
Stress -1.7399 0.5334 -3.2623 <0.01 -2.7856 -0.6942
Sex -34358 24989 -1.3749 >0.05 -8.3352 14636
Int_1 0.0410 0.0080 5.1246 <0.01 0.0253 0.0567
Int_2 0.0878 0.0541 1.6231 >0.05 -0.0182 0.1938
Int_3 0.8121 0.3606 22521 <0.05 0.1051 1.5191
Int_4 -0.0182 0.0055 -0.2922 <0.01 -0.0291 -0.0074

Notes: Int 1: negative life events X stress; Int 2: negative life events x sex; Int 3: stress x sex; Int 4: negative life events x stress x sex

Table 5 Association between negative life events and sex, anxiety and NSSI in adolescents

Variables NSSI
coeff SE tvalue Pvalue LLCI ULCI

Negative life events -0.0114 0.0774 -0.1478 >0.05 -0.1632 0.1403
Anxiety -0.7682 0.5224 -1.4704 >0.05 -1.7924 0.2561
Sex -0.6913 24570 -0.2814 >0.05 -5.5085 41259
Int_1 0.0199 0.0073 2.7208 <0.01 0.0056 0.0342
Int_2 0.0148 0.0526 0.2813 >0.05 -0.0884 0.1180
Int_3 0.3441 0.3556 0.9675 >0.05 -0.3532 1.0413
Int_4 -0.0084 0.0051 -1.6303 >0.05 -0.0185 0.0017

Int 1: negative life events x anxiety; Int 2: negative life events x sex; Int 3: anxiety X sex; Int 4: negative life events x anxiety x sex

with anxiety symptoms than those without (95%CI:
0.064 ~0.206; P<0.001), those with stress were 0.220
times higher than those without (95%CI: 0.098 ~0.343;
P<0.001), and 0.110 times more with anxiety symptoms
than those without (95%CI: 0.047 ~0.173; P<0.001).

These results are reported in Table 2.

Moderation analyses of the relationship between NLEs and
MH, sex, and adolescent NSSI

Moderation analyses were performed with NLEs, MH,
sex, and NSSI and the results are presented in Tables 3, 4
and 5. The findings reveal a positive association between
exposure to NLEs and anxiety, alongside a significant
association between sex and anxiety. Moreover, the inter-
action between NLEs and sex significantly predicted
the severity of anxiety. However, concerning NSSIs, the
interaction between NLEs and sex did not significantly
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predict the severity of NSSI. Furthermore, the anxiety
X sex interaction was correlated with NSSI. After con-
trolling for educational level, consistent patterns were
observed across marital status, total annual household
income, ethnicity, and age.

Discussion

Main findings

The prevalence rates of NSSI in our sample of college stu-
dents was 8.5%. In our generalized linear model, NLEs
were positively correlated with the development of NSSI,
which suggests that higher exposure to NLEs is related
to increased NSSI. Second, we combined NLEs, sex, and
MH and established an interaction effect between NLEs,
sex, and NSSI. Consistent with our hypothesis, our find-
ings suggest that MH moderates the relationship between
NLEs and NSSI; this relationship is also moderated by
sex. The relationship between NLEs, MH problems, and
NSSI is complex and may involve the moderating role of
sex differences. Our findings also provide a new perspec-
tive for preventing NSSI among college students [37].
Therefore, we developed and evaluated a moderation
model to clarify the role of multilevel factors, including
NLEs, MH, and sex, on NSSI [16]. A more comprehen-
sive understanding of NSSI and its associated factors may
be helpful in developing programs and interventions to
reduce the occurrence of NSSI.

Comparison with other studies

NSSI is a common MH problem in adolescents [38].
Attention to NSSI is crucial, as it not only has a high inci-
dence but also serves as a major predisposing factor for
suicide and even death. The harm of NSSI is that not only
can it affect the lives of teenagers, but that it can also fur-
ther lead to suicidal behavior. A review of 1,094 articles
found that NSSI rates have increased globally from 11.5%
to as high as 33.8% [39]. Other studies have documented
that NLEs have a significant triggering effect on the day
and month of a suicide attempt [12]. Importantly, NSSI is
associated with, is a specific risk factor for, and can some-
what increase the risk of suicidal behavior. In addition to
imposing a personal burden, self-harm, including NSSI
and self-harm with suicidal intent, entails significant
costs owing to increased morbidity and mortality. This
emphasizes the need to investigate the causes and man-
agement of NSSI [17]. Despite the high incidence rate,
studies on NSSI seem to be insufficient, thereby suggest-
ing the need to pay more attention to the contributing
factors. Several factors have been identified, including
NLEs, SLEs, negative coping style, problematic Internet
use, sleep disturbance, traumatic experiences, problem-
atic parent—child relationships, and MH problems [10,
40-42]. Observing the interactions between variables
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in more detail requires us to understand the linkages
between them.

Variations in NSSI were observed based on sex [10,
35]. A meta-analysis of 18 case-control and seven cohort
studies with a total sample size of more than 55,596 indi-
viduals reported that NSSI in adolescents was associated
with sex differences and mental disorders [35]. Akin to
early exposure to environmental endocrine disruptors,
NLEs are considered one of the major psychosocial envi-
ronmental risks that pose a serious and imminent threat
to public health and are identified with the increased
risk of adult MH difficulties in the future [43]. Exposure
to childhood trauma or multiple accumulations of SLEs
may lead to an adaptive overload of the biological stress
response, thereby dysregulating its development and/or
homeostasis [44]. Since the seminal research on cumula-
tive risk, various social and cognitive domains have also
presented support for this concept [45]. Using concepts
such as the diathesis-stress model and cumulative risk,
research has reported that childhood abuse and neglect
can significantly increase the risk of psychopathological
symptoms in young people [46]. Previous research has
recognized these two factors, and the current work also
provides answers that complement previous research.
Such studies shed light on how NLEs interact with sex
factors with regard to NSSI in MH.

We explored the association between MH, sex, NLEs,
and NSSI and derived the following observations. First,
patients with major depressive disorder and NSSI had
experienced ACEs [35, 37, 47]. The present study clarifies
the relationship between NLEs and NSSI and provides
insights into how therapeutic interventions targeting
NLEs can prevent the occurrence of NSSI [37]. Second,
previous studies have established that NLEs and MH are
associated with higher NSSI [14, 17], and we observed an
association between the two in our study. Our analysis
is based on the hypothesis of psychopathological devel-
opment resulting from the interplay between NLEs and
behavioral and MH issues [16]. These findings offer a
theoretical foundation for a comprehensive investigation
of its role in understanding the relationships between
NLEs, MH, and NSSI. Third, the interaction between
higher-risk NLEs and higher depression was correlated
with NSSI [14]. This finding indicates that exposure to
low-risk social environments among adolescents with
depression can exacerbate MH problems, including com-
mon mood and anxiety disorders, self-harm, and suicidal
ideation [14]. These results are similar to those of socio-
ecological psychology research, which is a process study
and can indicate that specific features of the environment
lead to a psychological state that can stimulate the target’s
behavior through some mechanism (in the current study,
psychological problems). These results are also similar
to those of previous studies [48, 49]. Finally, we explore
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the reasons for the association in terms of its underlying
mechanisms. Research has highlighted the importance
of considering the possible role of chronic inflamma-
tory states by investigating them as mediating mecha-
nisms in the relationship between NLE and NSSI [50]. In
terms of biological mechanisms, the hypothalamic—pitu-
itary—adrenal (HPA) axis and circulating inflamma-
tory cytokines may be involved in part of the process
[51]. By constructing a gene—environment interaction
model, Ben-Efraim et al. explored the effect of interaction
between HPA axis regulatory genes (i.e., candidate genes
associated with suicide and its endophenotype) and SLEs
on suicidal behavior [44]. Furthermore, NSSI self-efficacy
may buffer the effect of NLEs and recent NLEs on NSSI
[52]; this finding verifies the associations between NLEs,
MH, and sex, and NSSI [49]. NLEs are a more complex
etiological marker among the factors that cause NSSI,
and its effects appear to vary by type, time, and severity,
and are also influenced by gender-related factors [53].
Additionally, we explored the moderating effects of
MH and sex [49] and identified an association between
MH and NSSI [43, 54]. The potential mechanism at play
may involve the cumulative and interacting physiologi-
cal responses to psychosocial stress (including altered
neuroendocrine hormone levels, toxic stress, and allo-
static load). These processes can lead to nervous system
impairments, such as depression and thoughts of suicide/
self-harm [55]. In a conceptual model, negative emotions
are proposed as an important factor that causes HRBs
[56]. We investigated the relationship between sex, MH,
and NSSI from a social environment perspective (specifi-
cally considering the influence of NLEs) and established
that high NLE is associated with high MH and NSSL
Similarly, NSSI and MH issues increased, depending on
sex, among adolescents who experienced a poor social
environment. The key mechanisms by which stressors
such as NLEs lead to behavioral changes such as NSSI
include epigenetic changes [57-59]. A series of animal
experiments revealed that early adverse life experiences
are more important for the change of apparent inheri-
tance pattern; the same is true of population studies.
Moreover, ACEs induce changes in MicroRNAs (miR-
NAs) function through complex interactions of genes
associated with the HPA axis and other neuroendocrine
signaling systems, further leading to the development of
NSSI [60]. Kang et al. explored the association between
BDNF methylation, depression, and suicide; they found
that a higher BDNF-promoting methylation status was
significantly associated with a history of prior suicide
attempts, suicidal ideation during treatment, suicidal ide-
ation at final evaluation, higher suicidal ideation scores,
and adverse outcomes of suicidal ideation treatment [61].
The aforementioned findings provide empirical evi-
dence for the relationship between NSSI and MH;
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further, some theoretical models can support our results
[17], such as the empirical avoidance model [54], the
emotional cascade model [62], and Nock’s integration
model [63]. The latter proposes that NSSI combines two
motivations (personal, interpersonal, or social) and may
in turn be associated with positive or negative reinforce-
ment events [43]. According to Bandura’s social cogni-
tive theory, the potential social factor influence of MH
and resulting NSSI may be impacted by resilience [64];
in other words, the relationship between NSSI and sex
provides a new perspective into specific NSSI-related
cognitions. Our results corroborate and extend those
of previous research. Moreover, to explore the mediat-
ing role of MH in NSSI and further verify the moderat-
ing role of sex, we adopted multiple social environments
to portray adolescents’ social interactions, together with
their mediating conditions. We also provide perspectives
to investigate the association of NSSI with MH and sex,
rather than only NLEs (including failure at school, fail-
ure to achieve something important, drug use, and bul-
lying), which have been associated with suicidal ideation
[65]. The premise of putting forward this complex rela-
tionship is that mediating and regulating effects are cru-
cial in psychological research for exploring psychological
behavior problems, and the potential mechanisms can
be further discovered. This study starts with NLEs, and
after observing its association with NSSI, introduces MH,
a mediating variable, and sex, a regulating variable. Dif-
ferent positions and roles of these variables in the model
will produce different outcomes. A mediating regulating
model is a common model that includes both the regu-
lating and the mediating variable. This indicates that the
effect of NLEs on NSSI is influenced by sex, and that sex
acts (at least in part) through MH.

Strengths and limitations
The advantages of this study lie in its multilevel design
and a large number of adolescent participants. It also
explored the associations between complex variables—
including moderating effects—that were designed to
examine variables influencing the strength and direc-
tion of the prediction—outcome relationship and covari-
ates. The use of recommendation in this study could help
identify the interdependence between NLEs and NSSL
However, the following potential limitations should
be noted. The cross-sectional design of this study was
unable to observe causal inferences of the association
between NLEs and NSSI. Future longitudinal stud-
ies are needed to assess potential correlations between
variables. In addition, the data were obtained using self-
recall reports, which can lead to some degree of recall
bias. In addition, a key conceptual question in the cur-
rent literature on NLEs is how researchers conceptual-
ize and measure NLEs; we did not address these aspects
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(e.g., heterogeneity of NLEs) in our study. In addition,
this study only investigated social and psychological fac-
tors and did not explore the influence of other biological
factors such as inflammation and methylation. Future
research should conduct a critical methodological exami-
nation of the underlying mechanisms. Finally, as only
some variables were included, future research should
consider more psychosocial variables [18].

Conclusion

We found that exposure to NLEs among college students
is universal and occurs during a potentially sensitive
developmental period. Poisson regression also revealed
that NLE, psychological problems, and NSSI are closely
related, which has important implications regarding the
etiology of NSSI and MH. An interactive positive asso-
ciation was also observed between cumulative NLEs and
sex. Finally, moderation analysis should also focus on the
MH of adolescents and explore the differences between
genders.
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