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Abstract
Objective: To explore the predictive utilities of negative emotional experiences and behavior impulsivity on non-

suicidal self-injury (NSSI) in adolescents, and to test the moderating effects of behavior impulsivity on the relation 
between negative emotional experiences and NSSI. 

Methods: A total of 3600 middle school students completed questionnaires three times over a 1.5 year period, six 
months apart. At the first time, we measured the occurrence of NSSI, dissociative experience, depression and behavior 
impulsivity. At the second and third times, we measured the occurrence of NSSI. We used generalized estimating 
equations to analyze the longitudinal data. 

Results: Baseline levels of depression, dissociative experience and behavior impulsivity significantly predicted 
subsequent NSSI; but the interaction effects of behavior impulsivity and depression, dissociative experience on NSSI 
was not significant. 

Conclusion: This study supports the emotion regulation function of NSSI. Behavior impulsivity also significantly 
influences future engagement in this behavior.
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Introduction
Non-suicidal Self-injury (NSSI) refers to the direct, deliberate, 

and socially unacceptable destruction of one’s body tissue without 
conscious suicidal intent [1]. Common NSSI acts include self-cutting, 
burning, biting, scratching, and self-hitting. Previous research showed 
that the lifetime prevalence of NSSI ranged between 15% and 30.7%, 
the 12-month prevalence ranged from 7.5% to 22%, and the 6-month 
prevalence ranged from 13.9% to 16.3% [2]. As a highly dangerous 
behavior, NSSI can predict future suicide attempt [3]. Thus, it is 
important to understand why adolescents engage in NSSI.

In view of the prevalence of adolescent NSSI and its severe 
consequences, researchers start to probe into the reasons or functions 
of NSSI. Some researchers believe that NSSI primarily serves the 
emotion regulation function [4,5]. Specifically, this function means 
that when an individual is experiencing intensely negative emotions, 
he or she is likely to engage in NSSI to reduce or relieve these unwanted 
emotions [1,6]. However, the emotion regulation function still could 
not fully explain why people specifically choose NSSI rather than other 
less destructive and more appropriate behaviors. To partly address this 
question, Nock proposed a “Pragmatic Hypothesis” in 2009. According 
to this hypothesis, NSSI is the most convenient and efficient coping 
behavior as compared to talking to others, drinking, and exercise. NSSI 
could be conducted at any place, at any time and it does not need the 
presence of other people. Therefore, highly impulsive individuals are 
more likely to engage in NSSI when they are suffering intense negative 
emotions [7]. Based on this hypothesis, behavioral impulsivity may act 
as a moderator of the relation between negative emotional experience 
and NSSI.

With the aim of testing this hypothesis, we conducted a follow-up 
study with secondary school students. We used Generalized Estimating 
Equation (GEE) to examine the effects of negative emotional 
experiences (depression and dissociative experience) and behavioral 
impulsivity on later engagement in NSSI, as well as the moderating 
effect and behavioral impulsivity. GEE is suitable for longitudinal data 
analysis, and can help to explore the impact of independent variables on 
subsequent changes of dependent variables. 

Participants and Methods
Participants

Participants were students from eight secondary schools. There 
were data losses in each time of the testing due to the students’ in 
and out every year in every class. At the baseline assessment, 5423 
students (52.7% girls) participated. They aged between 12 and 18 years 
(M=14.63, SD=1.25). At the second assessment, 6911 students (52.6% 
girls) participated and 3999 of them were successfully followed from 
the Wave 1 sample. At the third assessment, 6831 students (52.6% girls) 
participated and 3600 of them were successfully followed all three 
times. The follow-up sample and the attrited sample had no significant 
difference on demographic and all studied variables. 

Measurements

NSSI behavior: We measured seven NSSI behaviors in this study. 
They were: self-cutting, burning, biting, punching, scratching, inserting 
sharp objects into nail or skin, and banging the head or other parts 
of the body toward the wall. At the first assessment, participants were 
asked “In the past 12 months, have you deliberately harmed yourself 
(without suicidal intent)?” At the second and third assessment, the time 
frame was changed to the past six months. Participants rated each item 
on a 4-point scale, ranging from 1 “Never”, 2 “1 to 2 times”, 3 “3 to 
5 times”, to 4 “6 times or above”. The summation of the scores of the 
seven items was used as the total frequency of NSSI. The Crobach’s α 
coefficient in this study was 0.79 for the first assessment, 0.74 for the 
second assessment, and 0.79 for the third assessment.
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Behavior impulsivity: Items of this scale were selected from the 
impulsivity section of the Diagnostic Interview for Borderlines-Revised; 
DIB-R developed by Zanarini et al. [8]. 10 kinds of impulse behaviors 
has being measured, including binge eating, impulsive buying, falling 
in love at first sight, debating, fighting, injuring others, alcoholic 
intemperance, substance abuse, deliberate damage amd ad hominem. 
Participants rated each item on a 4-point scale, ranging from 1 “Never”, 
2 “1 to 2 times”, 3 “3 to 5 times”, to 4 “6 times or above”. The Crobach’s α 
coefficient of this scale was 0.69 in this study.

Dissociative experiences: Three items of “Not feeling the self-
existence when excessively painful”, “Feeling the self-dissociation 
from the real world when excessively painful”, and “Self-feeling being 
dissociative from the self-body when excessively painful” were quoted 
from DIB-R Zanarini et al. [8] to measure the dissociative experiences. 
Participants rated each item on a 4-point scale, ranging from 1 “Very 
disagree”, 2 “disagree”, 3 “agree”, to 4 “very agree”. The Crobach’s α 
coefficient of this scale was 0.91 in this study.

Depression: The 7-item Depression subscale of the Depression 
Anxiety Stress Scale-21 items; DASS21 developed by Taouk et al. [9] was 
used to measure depression. Participants rated each item on a 3-point 
scale ranging from “not suitable at all” to “very suitable to describe me”. 
This scale had a Crobach’s α value of 0.86 in this study.

 Procedure and data analysis 

We conducted three times of assessment, six months apart. In the 
first assessment, participants completed questionnaires assessing NSSI, 
behavioral impulsivity, depression and dissociative experience. In the 
second and third assessment, participants were assessed on their NSSI 
behavior. 

We conducted correlational analysis and GEE. All data analyses 
were conducted with SPSS 16.0.

Results
Descriptive statistics

For Wave 1, the prevalence of NSSI was 18.1%, with girls (20.6%, 
n=410) being significantly more likely than boys (14.7%, n=245) to 
conduct NSSI, χ2(1)=18.42, p<0.001. For Wave 2, the prevalence of 
NSSI was 12.2%. Girls (14.5%, n=296) were also more likely than boys 
(9%, n=140) to engage in NSSI, χ2(1)=25.42, p<0.001. For Wave 3, the 
prevalence of NSSI was 8.3%, with more girls (9.6%, n=195) conducting 
NSSI than boys (6.3%, n=99), χ2(1)=12.88, p<0.001 (Table 1).

Table 1 presents the means and standard deviations of all studied 
variables and bivariate correlation coefficients among them. Results 
showed that depression, dissociative experience, and behavioral 
impulsivity positively correlated with NSSI assessed at all three waves. 

Longitudinal data analysis predicting adolescent NSSI by 
depression, dissociative experiences and behavior impulsivity

We predicted adolescents’ subsequent engagement in NSSI by 
depression, dissociative experiences and behavior impulsivity assessed 
in the first time using GEE. We also explored the moderating effects of 
behavioral impulsivity and those results were shown in Table 2.

We found that depression, dissociative experiences, and behavior 
impulsivity significantly predicted subsequent engagement in NSSI. 
Increases of 1 point in the three variables increased the likelihood of 
engagement in NSSI by 12%, 22% and 24%, respectively. The interaction 
effects of behavioral impulsivity and depression and dissociative 
experience were not significant (Table 2).

Discussion
The developmental trajectory of NSSI in adolescents

This study showed that the prevalence of NSSI decreased during the 
three times of assessment. This is not consistent with Benjamin’s (2011 
study). In his research, 8% of participants reported NSSI in the baseline 
assessment, while 18% reported NSSI after 2.5 years. Before this study, 
no research examined changes of NSSI prevalence [10]. For the result 
of the present study that the occurrence of NSSI was decreasing, we 
speculate that this may be because after each assessment, we reported 
the name of students who engaged in NSSI to the schools. Some 
schools conducted psychological counseling with these students. Thus, 
students may be less willing to report their true situation of NSSI in the 
subsequent assessment. Future follow-up study of NSSI should thus not 
only consider the research ethics, but should also take actions to reduce 
the tendency of responding in an unauthentic way.

Longitudinal data analysis predicting NSSI by depression, 
dissociative experiences and behavior impulsivity

From Table 2, we could see that depression and dissociative 
experience assessed in the first time significantly predicted subsequent 
occurrence of NSSI. This is in line with that of Guerry and Prinstein 
[11]. In that research, they demonstrated that baseline depressive 
symptoms could predict future NSSI. This result is due to that NSSI 

Variables 1 2 3 4 5 6 M ± SD
1 Depression 1      4.01 ± 4.07
2 Dissociation 0.55** 1     5.22 ± 2.38
3 Impulsivity 0.42** 0.36** 1    12.89 ± 2.86
4 NSSI t1 0.32** 0.30** 0.43** 1   7.49 ± 1.49
5 NSSI t2 0.25** 0.24** 0.28** 0.46** 1  7.30 ± 1.09
6 NSSI t3 0.18** 0.19** 0.24** 0.38** 0.56** 1 7.25 ± 1.19

Note. * p<0.05, ** p<0.01, *** p<0.001.
Table 1: Means and standard deviations of studied variables and bivariate correlations among them.

subsequent NSSI occurrence

Variables B 95% confidence interval Exp(B)
Dissociation 0.12*** [0.08,0.15]  1.12
Depression 0.20*** [0.14,0.27]  1.22

Behavior Impulsivity 0.21*** [0.18,0.25]  1.24

Table 2: Summary of the generalized estimating equation results predicting subsequent occurrence of nssi by depression, dissociative experiences and behavior impulsivity. 
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could reduce or relieve negative emotional experiences. The unique 
contribution of the present study is that we present the rate of NSSI 
occurrence changing with the change of depression and dissociative 
experiences. Specifically, the Exp (B) of depression and dissociation 
were 1.12 and 1.22, respectively, indicating that increases of 1 unit 
depression and dissociative experiences may result in increase of 
subsequent NSSI occurrence by 12% and 22%, respectively. This again 
supports the emotion regulation function of NSSI.

Furthermore, behavior impulsivity also significantly predicted 
subsequent NSSI. The value of Exp (B) was 1.24, indicating that 
increase of 1 unit in behavioral impulsivity my result in 24% of increase 
in the occurrence of NSSI. Previous research showed inconsistent 
findings regarding the relation of behavioral impulsivity to NSSI. 
Using behavioral experimental methods, studies showed that there 
was no significant difference in impulsivity between individuals with 
and without NSSI [12,13]. Since people may behave differently in 
laboratories from that in the reality, results from laboratories may not 
generalize to everyday life. On the other hand, studies using self-report 
questionnaires found significant correlations between NSSI severity, 
frequency and impulsivity [14-16]. Moreover, self-report studies 
also showed that behavioral impulsivity could significantly predict 
adolescents’ future NSSI [17,18]. These are consistent with results of the 
present study. All these findings suggest that behavioral impulsivity has 
a significant impact on adolescent NSSI. 

The moderating effect of behavior impulsivity in the relation 
between negative emotion experiences and NSSI

This study tested the “Pragmatic Hypothesis” brought forth by Janis 
and Nock [13], namely, behavioral impulsivity acts as a moderator in 
the relation between negative emotional experience and NSSI. Results 
did not support this hypothesis. There were few researches directly 
examining this hypothesis in the past. To our knowledge, the only 
study testing this hypothesis was conducted by Bresin et al. [19]. They 
conducted a diary research with 67 college students who engaged in 
NSSI. Researchers first measured participants’ trait impulsivity. In the 
subsequent 14 days, participants reported their negative emotions 
and NSSI urge every day. Results showed that for those with high trait 
impulsivity, negative emotion significantly predicted NSSI, while for 
those with low trait impulsivity; there was no relation between negative 
emotion and NSSI. Our finding is inconsistent with that of Bresin et 
al. [19], two possible reasons may account for this inconsistency. First, 
Bresin et al. [19] examined the predictability of negative emotions 
for NSSI urge experienced in the same day; while the present study 
examined the effects of baseline negative emotions on NSSI conducted 
half year and one year later. Second, Bresin et al. [19] used college 
students as their sample, while we used secondary school students 
in the present study. Since research directly testing the “Pragmatic 
Hypothesis” is still scarce, to get a better understanding of the reason 
for NSSI, efforts should still be made to further test this hypothesis by 
adopting different methods.
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