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Objective. Little is known about the mechanism between stressful life events and non-suicidal self-injury (NSSI) in Chinese
adolescents. This study was to investigate the mediating effect of depressive symptoms on the association between stressful life
events and NSSI among Chinese adolescents. Methods. This study included a total of 7072 adolescents who participated in the
one-year follow-up of Shandong Adolescent Behavior and Health Cohort. A self-administrated questionnaire was used to
evaluate stressful life events, depressive symptoms, NSSI, and other variables in November-December 2015. One year later, a
follow-up investigation was performed to evaluate participants’ depressive symptoms and NSSI. Logistic regression and
mediation analysis were used to examine the relationship between stressful life events, depressive symptoms, and NSSI. Results.
Of the sample, half were females and mean age was 14:58 ± 1:46. At baseline and one-year follow-up, the rate of NSSI was
19.4% and 8.8%, respectively. Multivariate logistic regression analysis showed that stressful life events and depressive
symptoms were positively associated with NSSI. Mediation analysis showed that depressive symptoms accounted for 17.70% of
the relation between high stressful life events and NSSI at one-year follow-up after controlling for covariates. Limitation. All
variables were collected based on self-report. Conclusions. The relationship between stressful life events and NSSI appears to be
partially mediated by depressive symptoms. It is necessary to evaluate and intervene against depressive symptoms related to life
stress for the prevention of NSSI.

1. Introduction

Non-suicidal self-injury (NSSI) is the intentional, direct, and
self-destruction of bodily tissues with the absence of suicidal
intent, where the purpose of the act is not socially acceptable
[1, 2]. Cutting, scratching or burning body surfaces, striking
objects, and others, causing direct damage to the skin or
bones, are common methods of NSSI [3]. NSSI has become
a widespread health concern in adolescents across the world.
In a meta-analysis published in 2019, the twelve-month

prevalence of NSSI was 19.5% globally [4]. A review of NSSI
in clinical samples showed that the prevalence of NSSI in the
past year ranged from 11.0% to 29.0% among Chinese ado-
lescents [5], and the aggregated estimate of lifetime NSSI
prevalence in adolescents was 14.5% [6]. Previous studies
revealed that NSSI is strongly associated with future suicidal
behavior [7, 8]. For example, in the 13-year follow-up study,
the author found that the risk of suicide among individuals
who had deliberate self-harm was 37-131 times higher than
that of the general population within the first year and
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1.7%, 2.4%, and 3.0% after 5, 10, and 15 years of self-injury,
respectively [9]. Hence, it is important to study NSSI and its
preventable and modifiable factors among adolescents.

Stressful life events are an important component of
stressors and have a significant impact on an individual’s
physical and mental development, and its cumulation might
lead to the occurrence of abnormal behavior. Stressful life
events are prevalent among adolescents [10], including
school-related stressful events (e.g., tension with teachers),
family-related stressful events (e.g., serious illness or acci-
dental injury to father or mother), and peer-related stressful
events (e.g., tension with friends/classmates) [11]. Children
and adolescents are in a rapid and violent stage of physical
and mental development, and they are more severely
affected by stressful life events compared to adults, so they
might do some several harmful behaviors such as NSSI [11].

Previous studies showed that stressful life events were
positively associated with NSSI [12–15]. In a study of adoles-
cents with depression, Shao et al. found that higher scores of
interpersonal relationships were independently related to
NSSI [15]. Another study conducted in a public commuter
college found that exposure to stressful life events was posi-
tively associated with participating in NSSI thoughts and
behaviors [13].

Stressful life events are also risk factors for depression
[16]. Based on the stress sensitization model, exposure to
stressful life changes during development might enhance
adolescent vulnerability to subsequent stressors, further
forming depression [17]. The effect of life events needs to
be accumulated over the threshold to make people distressed
in stress sensitization. Numerous empirical studies also have
confirmed that stressful life events are associated with
depression [18–20]. In a longitudinal study of adolescents
aged 11 to 15 years, Young and Dietrich found that stressful
life events were also shown to be predictors of depressive
symptoms [21].

Some studies revealed that depressive symptoms are
associated with NSSI. For example, Rodav et al. found that
depressive symptoms were significantly related to NSSI in
275 Israel adolescents [22]. This was also supported in a sys-
tematic review on NSSI and deliberate self-harm, where
depressive symptoms were reported to be predictors of NSSI
and deliberate self-harm [23]. Some longitudinal studies
have also shown that depressive symptoms can predict the
occurrence of future NSSI [24, 25]. Moran et al. found that
adolescent depressive symptoms were significantly associ-
ated with incident NSSI in young adulthood [25].

To the best of our knowledge, most of the research on
different environmental risk factors for self-harm has
focused on adverse childhood experiences or more severe
stressful life events, and the findings on the mediating role
of depression between certain types of stressful life events
(e.g., childhood abuse and sexual abuse) and NSSI are incon-
sistent [26, 27]. In a study of Iceland adolescents, Asgeirs-
dottir et al. found that depressed mood mediated the
relationship between sexual abuse and self-injurious behav-
ior as well as the relationship between family conflict/vio-
lence and self-injurious behavior [28]. In another study of
the relationship between victimization and self-injurious

behavior, the authors revealed that depression significantly
mediated the relationship between relational victimization
and verbal victimization on self-injurious behavior, but it
did not mediate the association between physical victimiza-
tion and self-injurious behavior [26].

There are few longitudinal studies examining the rela-
tionship between daily stressful life events, depressive symp-
toms, and NSSI in Chinese adolescents [29, 30]. Using an
analysis of 279 Chinese immigrant children, Gao et al. found
a temporal association between stressful life events and
NSSI, and they found that depressive symptoms mediated
the association [29]. Another cross-sectional study con-
ducted among 643 Chinese high school students found that
depression mediated the association between stressful life
events and NSSI [30]. To our knowledge, no large prospec-
tive study has examined the association between a wider
variety of stressful life events and NSSI in general Chinese
student populations. This study is aimed at exploring the
association between the three variables in Chinese adoles-
cents, using longitudinal data from the Shandong Adoles-
cent Behavior and Health Cohort (SABHC). Specifically,
this study was to (1) examine the association between daily
stressful life events, depressive symptoms, and NSSI and
(2) examine whether depressive symptoms could mediate
the relationship between daily stressful life events and NSSI.
The hypothetical mediation model is shown in Figure 1.

2. Methods

2.1. Participants. Data for this study were obtained from the
Shandong Adolescent Behavior and Health Cohort (SABHC),
a three-wave longitudinal study designed to investigate the
behavior and health of adolescent students in Shandong Prov-
ince, China. This cohort was surveyed in 2015 and followed up
1 year later (2016) and 2 years later (2017). Sampling details
and data collected can be found in other literature [31–34].
In brief, five middle schools and three high schools in three
rural areas (Yanggu, Zoucheng, and Lijin) were sampled to
participate in the survey during the baseline period, given
the representativeness of the adolescent student population,
convenience, and funding to conduct the study. The baseline
survey was conducted among 11,831 adolescents from
November to December 2015. Since students in grades 9 and
11 did not participate in the follow-up study, only 7,072 chil-
dren participated in the one-year later follow-up survey.Wave
1 and wave 2 data were used for the current analysis. The flow-
chart is shown in Supplementary Figure 1.

Adolescent Health Questionnaire (AHQ) was used to col-
lect adolescent students’ sociodemographic information, men-
tal health problems, stressful life events, and NSSI. This study
gained permission from the principals of the target schools
and informed consent from the participants prior to the inves-
tigation. It was approved by the Research Ethics Committee of
the School of Public Health, Shandong University.

2.2. Measures

2.2.1. Demographic Variables.Demographic variables included
age, gender, ever drinking (yes or no), ever smoking (yes or no),
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family economic status (good, fair, or poor), and father’s/
mother’s education level (middle school and below, high
school, or college and above).

2.2.2. Non-suicidal Self-Injury (NSSI). NSSI was defined as a
“yes” answer to the question, “In the past 12 months, have
you intentionally hurt yourself, but not to kill yourself?”.
This question has been applied in many previous studies
assessing NSSI in adolescents [31, 33].

2.2.3. Stressful Life Events. Stressful life events in the past
year were measured by a modified version of Chinese Ado-
lescent Self-Rating Life Events Checklist (ASLEC) [35, 36].
The modified ASLEC is made up of 50 stressful life events
from multiple domains of social stress. Example items
include “You lost your love,” “A good friend died,” and
“There are frequent conflicts or arguments between par-
ents.” Respondents answered “yes” or “no” to every question
regarding whether a specific event happened to him/her in
the past 12 months. The total number of stressful life events
is the sum of all events experienced in the past 12 months. In
the current sample, Cronbach’s α of the modified version of
ASLEC was 0.95 in this sample at baseline. The Kaiser-
Meyer-Olkin (KMO) test of this scale was 0.96 (P < 0:001).
Exploratory factor analysis showed that the cumulative con-
tribution rate of this scale was 53.57% and item loadings of
each item were all larger than 0.40, which showed relatively
good construct validity. We divided the numbers of life
events into three levels: low, P0 − P50; moderate, P50 − P75;
and high, >P75.

2.2.4. Depressive Symptoms. Depressive symptoms were
measured by the Center for Epidemiologic Studies Depres-
sion Scale (CES-D) [37]. CES-D, invented by Radloff et al.,
is a twenty-item self-reported scale used to evaluate a per-
son’s depressive symptoms. The answer to each item is based
on a four-Likert scale (0 = less than 1 day/week, 1 = one to
two days per week, 2 = three to four days/per week, and
3 = five to seven days/week). The total score is calculated
by adding up the scores of the 20 items, which may range
from 0 to 60. This scale has good internal consistency in ado-
lescents [38, 39]. Cronbach’s alpha of this scale was 0.83 at

baseline and 0.85 at one-year follow-up with the current sam-
ple, respectively. The KMO test of this scale was 0.924
(P < 0:001). Exploratory factor analysis showed that the
cumulative contribution rate of this scale was 47.82% and
item loadings of each item were all larger than 0.40, which
showed relatively good construct validity. As reported in
previous studies [40, 41], the 90th percentile of CES-D scores
for the entire cohort at baseline was used as the cut-off for
clinically relevant depressive symptoms (yes = 1, no = 0).
Depressive symptoms were surveyed at baseline and one-
year follow-up, using the same measurement method.

2.3. Statistical Analyses. Continuous variables were described
as mean ± SD(SD: standard deviation), and categorical
variables were expressed as frequencies (percentages). Chi-
square tests and Student’s t-tests were used to examine
differences between individuals with and without NSSI on
sociodemographic variables as well as psychological vari-
ables. Univariate and multivariate logistic regression were
used to compare the relationship between stressful life
events, depressive symptoms, and NSSI, expressed as odds
ratios (ORs) and their confidence intervals (CIs). In addi-
tion, the Karlson-Holm-Breen (KHB) method, which is suit-
able for mediation analysis of nonlinear models [42], was
used to assess the direct effects of stressful life events on sub-
sequent NSSI at one-year follow-up and the mediation role
of depressive symptoms in stressful life events-NSSI link.
As shown in Figure 1, we performed both unadjusted and
adjusted mediation analyses. The unadjusted model was
used to examine the relationship between stressful life events
and NSSI with depressive symptoms. The adjusted model
was then conducted by controlling for the impacts of adoles-
cent and family covariates in Table 1. The KHB method was
implemented by the KHB command written by the user in
Stata 16.0 [42]. All other analyses were done with SPSS
24.0. Statistical significance was considered when P < 0:05.

3. Results

3.1. Sample Characteristics. Of the 8,629 students in grades
7-8 and 10 at baseline, 7,072 participated in the one-year
follow-up survey. At baseline, the mean age of participants

Depressive symptoms
(follow up)

Depressive symptoms
(baseline)

Stressful life events
(baseline)

Non-suicidal
self-injury (follow up)

Non-suicidal
self-injury (baseline)

Figure 1: The hypothetical mediating model of depressive symptoms on the association between stressful life events and NSSI.
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was 14.58 (SD: 1.46), and the proportion of females was
50%. The rate of NSSI in the last year was 19.4% at baseline.
The rates of low, moderate, and high life stressful events
were 35.8%, 26.0%, and 38.2%, respectively, among those
with NSSI, compared with 56.3%, 24.1%, and 19.6% among
those without NSSI, with differences being statistically sig-
nificant (χ2 = 255:38, P < 0:001). There was a statistically
significant difference in the rate of depressive symptoms
among adolescents with NSSI of 21.5% compared to 6.4%
among those without NSSI (χ2 = 294:72, P < 0:001).

Table 1 shows the distribution of adolescent and family
variables for individuals committing NSSI and those not
committing NSSI at baseline. Individuals who committed
NSSI were more likely to be older (t = −4:46, P < 0:001),
female (χ2 = 9:77, P = 0:002), ever smoking (χ2 = 146:64,
P < 0:001), and ever drinking (χ2 = 226:31, P < 0:001).
There were statistically significant differences between peo-
ple with NSSI and without NSSI in family economic status
(χ2 = 15:05, P < 0:001), but not in father’s and mother’s edu-
cation level (all P values > 0.05). The correlation between
study variables is shown in Supplementary Table 2.

3.2. Association between Stressful Life Events, Depressive
Symptoms, and NSSI in a One-Year Follow-Up. Table 2 pre-
sents the association between stressful life events, depressive
symptoms, and NSSI at a one-year follow-up. At a one-year
follow-up, the rate of NSSI was 8.8%. Univariate analysis
showed that adolescents with moderate (OR = 1:33, 95% CI
= 1:08 − 1:64) and high stressful life events (OR = 2:18, 95%
CI = 1:80 − 2:63) were more likely to commit NSSI compared
with individuals with low stressful life events; depressive
symptoms were positively associated with NSSI (OR = 5:15,
95% CI = 4:10 − 6:48). After controlling for adolescents and
family covariates, only high stressful life events were associated
with with NSSI (OR = 1:28, 95% CI = 1:02 − 1:59) and the OR
of depressive symptoms was reduced (OR = 3:55, 95% CI =
2:73 − 4:61) and statistically significant (P < 0:05).

3.3. Mediating Role of Depressive Symptoms. Table 3 presents
path coefficients and 95% confidence interval for NSSI asso-
ciated with stressful life events, with depressive symptoms as
the mediating factor. The log-odd of NSSI was significantly
higher among adolescents who had high stressful life events

Table 1: Sample characteristics by last-year NSSI at baseline.

Variables Total (n = 7072) NSSI (n = 1374) Non-NSSI (n = 5698) χ2/t P

Stressful life events, n (%) 255.38 <0.001
Low 3699 (52.3) 492 (35.8) 3207 (56.3)

Moderate 1731 (24.5) 357 (26.0) 1374 (24.1)

High 1642 (23.2) 525 (38.2) 1117 (19.6)

Depressive symptoms, n (%) 294.72 <0.001
Yes 662 (9.4) 295 (21.5) 367 (6.4)

No 6410 (90.6) 1079 (78.5) 5331 (93.6)

Age, mean (SD) 14.58 (1.46) 14.74 (1.39) 14.54 (1.47) -4.46 <0.001
Gender, n (%) 9.77 0.002

Male 3536 (50.0) 635 (46.2) 2901 (50.9)

Female 3536 (50.0) 739 (53.8) 2797 (49.1)

Ever smoking, n (%) 146.64 <0.001
Yes 1339 (18.9) 418 (30.4) 921 (16.2)

No 5733 (81.1) 956 (69.6) 4777 (83.8)

Ever drinking, n (%) 226.31 <0.001
Yes 2417 (34.2) 707 (51.5) 1710 (30.0)

No 4655 (65.8) 667 (48.5) 3988 (70.0)

Family economic status, n (%) 15.05 0.001

Good 1444 (20.4) 264 (19.2) 1180 (20.7)

Fair 4786 (67.7) 905 (65.9) 3881 (68.1)

Poor 842 (11.9) 205 (14.9) 637 (11.2)

Father’s education level, n (%) 0.82 0.664

Middle school and below 4827 (68.3) 924 (67.2) 3903 (68.5)

High school 1304 (18.4) 260 (18.9) 1044 (18.3)

College and above 941 (13.3) 190 (13.8) 751 (13.2)

Mother’s education level, n (%) 1.80 0.407

Middle school and below 5399 (76.3) 1039 (75.6) 4360 (76.5)

High school 918 (13.0) 193 (14.0) 725 (12.7)

College and above 755 (10.7) 142 (10.3) 613 (10.8)
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compared to those who had low stressful life events. When
predicting NSSI from stressful life events without control-
ling covariates, the indirect and direct coefficients for
moderate and high stressful life events were significant
(P values < 0.05), indicating a partial mediation relation-
ship for NSSI. After controlling for covariates, the magni-
tude of indirect effects from high stressful life events to
NSSI via depressive symptoms changed from 0.120 (95%
CI = 0:086 − 0:155) to 0.052 (95% CI = 0:025 − 0:079).
The magnitude of direct coefficient of high stressful life events
toNSSI changed from 0.610 (95%CI = 0:412 − 0:807) to 0.242
(95% CI = 0:022 − 0:463). The mediation proportion changed
from 16.48% to 17.70% for high stressful life events. After fur-
ther controlling follow-up stressful life events, depressive
symptoms still play a mediating role (see Supplementary
Table 3).

4. Discussions

To our knowledge, this is one of the largest studies examin-
ing the relationship between stressful life events, depressive
symptoms, and NSSI in Chinese adolescents. In this study,
we found the following: (1) both stressful life events and
depressive symptoms were positively associated with NSSI;

(2) depressive symptoms partially mediated the relationship
between stressful life events and NSSI.

In our study, we found a prevalence of 19.4% and 8.8% of
NSSI at baseline and one year later, respectively. At baseline,
participants were 7th graders (that is, the first year of middle
school) or 10th graders (that is, high school). The new school
environment as well as the added academic pressure can be
stressful and result in emotional dysregulation for 7th graders
or 10th graders [43]. This, in turn, increased the risk of NSSI.
At the time of follow-up, students may have adjusted to the
school environment and have a lower risk of NSSI.

Stressful life events, as events that tend to trigger emo-
tional dysregulation in individuals, often involve changes
in physical health status, personal lifestyle, or behavior and
may also involve successes or failures that are significant to
the individual. In our sample, we found that stressful life
events were positively related to NSSI. This association has
been demonstrated by many cross-sectional and longitudi-
nal studies in special and general populations [15, 44–46].
In a cross-sectional study of adolescents with depression,
Shao et al. found that interpersonal relationships were posi-
tively associated with NSSI [15]. In another study of male
justice-invoked adolescents, Drubina et al. found that nega-
tive romantic relationship was a risk factor for NSSI [45].

Table 2: Association between stressful life events, depressive symptoms, and NSSI in a one-year follow-up.

Variables
Model 1 Model 2

OR 95% CI P OR 95% CI P

Stressful life events at baseline

Low 1 1

Moderate 1.33 1.08-1.64 0.006 1.07 0.85-1.34 0.558

High 2.18 1.80-2.63 <0.001 1.28 1.02-1.59 0.031

Depressive symptoms at follow-up

No 1 1

Yes 5.15 4.10-6.48 <0.001 3.55 2.73-4.61 <0.001
Model 1: univariate logistic analysis. Model 2: multivariate logistic analysis, controlling for covariates in Table 1 except stressful life events+NSSI at baseline.
CI: confidence interval; NSSI: non-suicidal self-injury.

Table 3: Mediating effect of depressive symptoms on the relationship between stressful life events and NSSI.

Unadjusted model Adjusted model
Effect 95% CI % mediated Effect 95% CI % mediated

Stressful life events (ref = low)

Moderate 13.37 8.46

Total effect 0.265∗ 0.052-0.479 0.073 -0.153-0.299

Direct effect 0.230∗ 0.016-0.443 0.067 -0.160-0.293

Indirect effect 0.035∗ 0.006-0.065 0.006 -0.018-0.031

High 16.48 17.70

Total effect 0.730∗∗∗ 0.535-0.925 0.294∗ 0.074-0.514

Direct effect 0.610∗∗∗ 0.412-0.807 0.242∗ 0.022-0.463

Indirect effect 0.120∗∗∗ 0.086-0.155 0.052∗∗∗ 0.025-0.079

Unadjusted model: predicting NSSI from stressful life events with depressive symptoms at one-year follow-up being the mediator. Adjusted model: unadjusted
model+controlling for covariates in Table 1 except for stressful life events+NSSI at baseline. ∗P < 0:05,∗∗P < 0:01, and∗∗∗P < 0:001. CI: confidence interval;
NSSI: non-suicidal self-injury.
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The relationship might be explained by the cumulative effect
of negative life events on an individual’s health, meaning
that over time, people who experience multiple negative life
events are likely to experience more adverse health conse-
quences [47].

It was also found that depressive symptoms were a sig-
nificant factor for NSSI, consistent with previous studies
[22, 24, 25, 48]. In this association, emotion regulation is
most often seen as a motivating factor or function of self-
jury [48], which might lead to taking NSSI to get rid of these
emotions, when individuals have depressive symptoms [49].

Consistent with Gao et al.’s study of migrant adolescents
[29], our mediation analysis found that the relationship
between stressful life events and NSSI was mediated by
depressive symptoms. This finding was supported by several
studies that examined the effect of depressive symptoms as a
mediator on negative life events and self-injuries [27, 28].
Exposure to stressful life changes during development,
according to the stress sensitization model, enhances vulner-
ability to subsequent stressors, further leading to depressive
symptoms [17]. And NSSI may be used to get rid of or
escape from depressive symptoms [49]. Besides, depressive
symptoms playing a mediating role are also in accordance
with the general strain theory of deviance, of which the main
premise is that strained relationships and events force indi-
viduals to commit deviant behaviors through psychological
stress or negative affect [50]. Agnew considered that individ-
uals who develop depression to cope with stress are more
likely to commit self-directed behaviors, like suicidal behav-
ior and NSSI [51]. Based on the experiential avoidance
model of NSSI [52], an individual undergoes a negative
event that evokes strong, distressing emotions. As a
response, an individual has the impulse to avoid the distress-
ful emotional state and may adopt NSSI as a means of reduc-
ing or eliminating the emotional arousal. Many studies have
shown that exposure to high numbers of stress events can
lead to the incidence of depression [53, 54]. Thus, for adoles-
cents with their own depressive symptoms, high levels of
exposure to life events can increase the level of depression
even more, which in turn increases risk of NSSI.

This research may have important implications for NSSI
intervention and prevention. Mental health practitioners
should screen adolescents who have experienced high levels
of stressful life events, which can be done by using a number
of stressful life event scales. And those exposed to some
stressful life events should be viewed as a group that is
particularly vulnerable and needs more attention. The
government and clinicians should realize that stressful life
events contribute to increasing NSSI, partly by depressive
symptoms. Meanwhile, providing people with alternative,
healthy emotion management strategies may be an effective
way to prevent them from engaging in NSSI to respond to
depressed mood. Schools and social workers should offer a
number of intervention programs such as sports training
and positive thought-based interventions. Teachers and par-
ents should be alert to potentially stressful events and depres-
sive symptoms in the lives of adolescents’ regular life and
provide diversion and assistance for problems they countered.
Furthermore, schools should considermental health programs

to help students with managing stressful life events and nega-
tive emotion to reduce the risk of depression.

5. Limitations

The study has several limitations. First, the study used a self-
reported method to collect data, which may result in infor-
mation bias. Second, the study investigated middle and high
school students in Shandong Province, so whether it can be
generalized to other regions and other populations remains
unknown. Third, other potential confounding factors such
as anxiety and externalizing problems could not be included.
Finally, the follow-up was only once and only one year.

6. Conclusion

Using a longitudinal study of a large sample of Chinese
adolescents, we demonstrated that the relationship between
stressful life events and NSSI was partially mediated by
depressive symptoms. These findings require clinicians,
teachers, and parents to pay special attention to adolescents
exposed to stressful life events, and depressive symptoms
need appropriate intervention to reduce the risk of NSSI.
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