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[Abstract] Objective: Non-suicidal self-injury (NSSI) has a higher prevalence in adolescents with 
depressive disorders than in community adolescents. This study examined the differences in NSSI 
behaviors between adolescents with unipolar depression (UD) and those with bipolar depression 
(BD). Methods: Adolescents with UD or BD were recruited from 20 general or psychiatric 
hospitals across China. The methods, frequency, and function of NSSI were assessed by Functional 
Assessment of Self-Mutilation. The Beck Suicide Ideation Scale was used to evaluate adolescents’ 
suicidal ideation, and the 10-item Kessler Psychological Distress Scale to estimate the anxiety and 
depression symptoms. Results: The UD group had higher levels of depression (19.16 vs.17.37, 
F=15.23, P<0.001) and anxiety symptoms (17.73 vs.16.70, F=5.00, P=0.026) than the BD group. 
Adolescents with BD had a longer course of NSSI than those with UD (2.00 vs.1.00 year, Z=–3.39, 
P=0.001). There were no statistical differences in the frequency and the number of methods of NSSI 
between the UD and BD groups. Depression (r=0.408, P<0.01) and anxiety (r=0.391, P<0.01) were 
significantly and positively related to NSSI frequency. Conclusion: Adolescents with BD had a 
longer course of NSSI than those with UD. More importantly, NSSI frequency were positively and 
strongly correlated with depression and anxiety symptoms, indicating the importance of adequate 
treatment of depression and anxiety in preventing and intervening adolescents’ NSSI behaviors.
Key words: non-suicidal self-injury; unipolar depression; bipolar depression; depression; anxiety; 
adolescent

Non-suicidal self-injury (NSSI) is defined as the 
intentional, direct self-damage of body tissue without 
suicidal ideation by using a socially unacceptable 
way[1–3]. Adolescents is more vulnerable to NSSI, and 
the prevalence of NSSI in adolescents was estimated to 
reach 17.2% worldwide in 2014[4] and 24.9%–29.2% 
in China from 2015 to 2016[5, 6]. In the past several 

decades, the incidence of NSSI among adolescents 
had been increasing and became a major global and 
public health concern[7]. For example, NSSI among 
adolescents increased by 75% in Ireland between 2007 
and 2016[8], and a 68% increase occurred among the 
UK adolescents during 2011–2014[9]. 

Depression is consistently identified as the most 
critical risk factor for NSSI among adolescents and
young adults[10, 11]. Adolescents who engage in NSSI tend 
to show higher levels of depression and hopelessness 
than community adolescents[12], especially among 
repeated self-injurers[13]. Both unipolar depression 
(UD) and bipolar depression (BD) are vital risk 
factors for NSSI. UD is characterized by low mood 
and reducing activity and concentration[14], and BD 
by depressive and manic or hypomanic episodes[15]. 
Depressive episodes are the most common mood states 
both in UD and BD[16, 17]. 

Some studies found differences between UD and 
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BD in the frequency of depressive episodes, the severity 
of psychotic symptoms, and suicidal ideation[18, 19]. A 
study in America[20] found that depressive symptoms 
were more common in BD than in the major depressive 
disorder. Compared with UD, BD had more severe 
psychomotor retardation, greater difficulty thinking, 
more early morning awakening, more morning 
worsening of mood, and more frequent psychotic 
symptoms[21]. A previous study observed differences 
between UD and BD in personality traits, such as 
extraversion and novelty seeking[22]. Those traits were 
also associated with NSSI and suicide behaviors[23, 24].

It was reported that BD had a higher rate of suicide 
than UD[25]. Suicide attempts were more prevalent 
among adult patients with BD than with major 
depressive disorder[26]. Hales et al[27] observed that 
compared with UD patients, patients with BD reported 
more than twice of images of suicide or the aftermath 
of a death, which made them more likely to want to 
commit suicide. However, another research found that 
UD had higher risks of suicidal ideation and attempts 
than BD[19]. A recent meta-analysis showed that suicide 
risk was similar between patients with bipolar types Ⅰ 
and Ⅱ[28]. 

According to the etiological models of suicidal 
behavior, both NSSI and commit suicide seem to exist 
on the continuum of suicide behaviors[13]. However, 
little was known about the differences of NSSI 
behaviors in the UD and BD. To fill the knowledge 
gap, we conducted the case series study in adolescents 
with BD or UD to elucidate the differences of NSSI 
behaviors in the UD and BD adolescents in the Chinese 
Han population.

1 SUBJECTS AND METHODS

1.1 Participants and Data Collection
In this case series study, outpatients were recruited 

from 20 general or psychiatric hospitals in 9 provinces 
across China between August 2020 and November
2020. The inclusion criteria were: (1) 12 to 18 years 
old, (2) was diagnosed with BD or UD by senior psy-
chiatrists according to the Diagnostic criteria and 
Statistical Manual of Mental Disorders Fifth Edition 
(DSM-5), (3) reporting at least five days of NSSI 
behaviors in the past 12 months[29], and (4) in the 
depressive episode of UD or BD. The exclusion criteria 
were as follows: (1) have a history of intellectual 
disability and mental retardation, (2) the presence of any 
severe chronic physical disease, infectious diseases, or 
immune system diseases, (3) have a history of traumatic 
brain injury, epilepsy, other severe neurological or 
organic brain disease, or (4) have a history of severe 
mental disorders such as schizophrenia. To ensure the 
concordance and reliability of the investigation, all the 
investigators had attended the training course before 

interview. A trained investigator was present in case 
participants had any confusion about these scales.

The protocol of this study was approved by the 
Ethics Committee of the Institutional Review Board 
(IRB) of Shenzhen Kangning Hospital (IRB: 2020-
K021-01). Written informed consent was obtained 
from participants and their legal guardians.
1.2 Demographic Characteristics

We used a self-administered questionnaire to 
collect demographic data, including sex, age, education, 
residential area, living with parents or grandparents or 
others. 
1.3 Measurement

We used the Chinese version of Functional 
Assessment of Self-Mutilation (FASM)[30] to assess 
the methods, frequency, and functions of adolescents’ 
NSSI behaviors. A list of 10 NSSI methods were 
specially assessed[30]. The score of NSSI frequency of 
every method was rated on five grades: 0 (0 times), 1 
(1 time), 2 (2–5 times), 3 (6–10 times), 4 (≥11 times), 
and the reasons for self-injury were documented to a 
three-factor structure of functions: social avoidance, 
emotional regulation, attention seeking, according 
to Qu et al[30]. The NSSI frequency was calculated 
by summing the scores of 10 NSSI methods. The 
frequency of severe NSSI was calculated from the item 
“received treatment or not” with a score of 0 (no) and 
1 (yes), ranging from 0 to 10. The function of NSSI 
consists of 15 items, rated on a four-point Likert scale, 
ranging from 0 (never) to 3 (often). Social avoidance 
contains 4 items with a score ranging from 0 to 12, 
emotion regulation 5 items with a score ranging from 
0 to 15, and attention seeking 6 items with a score 
ranging from 0 to 18. The Cronbach’s α of the scale in 
this study was 0.765.

The self-report Beck Suicide Ideation Scale 
(BSI)-part Ⅰ[31] was used to assess participants’ suicidal 
ideation. The items of BSI- part Ⅰ are rated on a 3-point 
Likert scale, and the scores range from 0 to 10. A higher 
score indicates that the adolescent has a higher active 
suicidal desire. The Cronbach’s α of the scale in this 
study was 0.857.

The 10-item Kessler Psychological Distress Scale 
(K10 scale)[32] was used to evaluate psychological 
distress, including 10 items to assess the frequency 
of non-specific psychological distress over the past 
month. The scales can be divided into two factors 
namely depression and anxiety. Specifically, depression 
includes items of hopeless, depress, effort, severe 
depress, and worthlessness, whereas anxiety includes 
items of tiredness, nervousness, severe nervousness, 
restlessness, and severe restlessness[33]. The Cronbach’s 
α of the scale in this study was 0.890.
1.4 Statistical Analysis 

Kolmogorov-Smirnov one-sample test was used 
to examine the normal distribution of continuous 
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variables.  Analysis of variance (ANOVA) for con-
tinuous variables, Chi-square test for categorical 
variables, and Mann-Whitney U test for non-normally 
distributed variables were utilized to compare diff-
erences in the characteristics of the two groups (UD 
and BD groups). Spearman correlation analysis was 
used to evaluate the correlation between the variables. 
All analyses were performed using SPSS version 23.0 
software (SPSS Inc., USA). All tests were two-tailed, 
and statistical significance was defined at P<0.05.

2 RESULTS 

2.1 Demographic and Psychological Characteristics 
of Adolescents with UD versus BD

We recruited 525 adolescents with UD or BD 
who reported engaging in NSSI in the past 12 months. 
Table 1 shows the participants’ demographic and 
psychological characteristics. Of the 525 participants, 
99 were diagnosed with BD and 426 with UD. A higher 
proportion of girls was noted with the 5:1 girl (boy) 
ratio found. Compared with the BD group, adolescents 
with UD were more likely to be younger, having higher 
depression scores and anxiety scores (all P<0.05). 
There were no significant differences in sex, residential 
area, whether only-child family or not, and BSI score 
between the two groups (all P>0.05).

2.2 Differences of NSSI Behaviors by Adolescents 
with UD versus BD

The course of NSSI was longer in BD adolescents 
than in UD adolescents (Z=–3.39, P=0.001). However, 
UD adolescents had a higher social avoidance score 
than BD adolescents (Z=–2.06, P=0.039). There 
were no significant differences in NSSI frequency, 
the number of NSSI methods, age of onset of NSSI 
between the two groups (all P>0.05, table 2).
2.3 Relationship between NSSI Frequency and 
Depression/Anxiety Score

As shown in table 3, spearman correlation 
analysis showed that depression score (r=0.408, 
P<0.01), anxiety score (r=0.391, P<0.01), and course 
of NSSI (r=0.211, P<0.01) were positively and 
strongly correlated with the NSSI frequency. There 
was a weak correlation between depression score and 
diagnosis (r=0.155, P<0.01). No correlation was found 
between diagnosis and NSSI frequency. Figures 1 
and 2 demonstrates the correlation between the NSSI 
frequency and depression score or anxiety score. 

3 DISCUSSION 

To the best of our knowledge, this was the first 
multi-center study in China to identify the difference 
in NSSI behaviors between adolescents with UD and 

Table 2 Characteristics of NSSI behaviors in adolescents by depression type
Characteristic Total (n=525) Unipolar depression (n=426) Bipolar depression (n=99) Z/F P value
Number of NSSI methods, M (IQR) 5.00 (4.00, 7.00) 5.00 (4.00, 7.00) 6.00 (3.00,7.00) –0.40 0.690
NSSI frequency, mean (SD) 14.81 (8.51) 14.88 (8.49) 14.53 (8.65) 0.14 0.709
Frequency of severe NSSI, M (IQR) 0.00 (0.00, 2.00) 0.00 (0.00, 2.00) 1.00 (0.00, 2.00) –1.41 0.159
Age of onset of NSSI (year), Mean (SD) 13.10 (2.10) 13.09 (2.09) 13.13 (2.11) 0.03 0.873
Course of NSSI (year), M (IQR) 1.00 (1.00, 3.00) 1.00 (1.00, 3.00) 2.00 (1.00, 4.00) –3.39 0.001
Function of NSSI, M (IQR)
Social avoidance 2.00 (0.00, 4.00) 2.00 (0.00, 5.00) 1.00 (0.00, 4.00) –2.06 0.039
Emotional regulation 9.00 (5.00, 11.00) 9.00 (6.00, 11.00) 8.00 (5.00, 11.00) –0.87 0.385
Attention seeking 2.00 (0.00, 6.00) 2.00 (0.00, 5.25) 3.00 (0.00, 6.00) –0.35 0.729

Table 1 Demographic and psychological characteristics of adolescents by depression type
Variable Total (n=525) Unipolar depression (n=426) Bipolar depression (n=99) Z/F/χ2 P value
Sex, n (%) 2.02 0.155

Boy 89 (16.95) 77 (18.08) 12 (12.12)
Girl 436 (83.05) 349 (81.92) 87 (87.88)

Age (year), mean (SD) 15.08 (1.67) 14.95 (1.67) 15.66 (1.59) 14.87 <0.001
Residential area, n (%) 0.00 0.967

City 365 (69.52) 296 (69.48) 69 (69.70)
Rural 160 (30.48) 130 (30.52) 30 (30.30)

Only-child, n (%) 153 (29.14) 122 (28.64) 31 (31.31) 0.28 0.598
Living with, n (%) 3.37 0.067

Parents 418 (81.32) 364 (87.08) 90 (93.75)
Grandparents/other 96 (18.68) 54 (12.92) 6 (6.25)

BSI score, M (IQR) 12.00 (9.00, 13.50) 12.00 (9.00, 14.00) 11.00 (8.00, 13.00) –1.42 0.157
K10 score, mean (SD) 36.36 (7.54) 36.89 (7.20) 34.07 (8.51) 11.48 0.001

Depression 18.82 (4.15) 19.16 (3.94) 17.37 (4.73) 15.23 <0.001
Anxiety 17.54 (4.18) 17.73 (4.09) 16.70 (4.47) 5.00 0.026

BSI: Beck Suicide Ideation Scale; K10: The 10-item Kessler Psychological Distress Scale
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those with BD. The results showed that adolescents 
with UD had higher depression and anxiety scores than 
those with BD. Adolescents with UD had a higher social 
avoidance score than those with BD. Nevertheless, 
we did not observe any significant differences in 
the frequency and the number of methods of NSSI 
between the two groups. The depression and anxiety 
were significantly and positively related with the NSSI 
frequency. Adolescents with BD had a longer course 
of NSSI than those with UD. No difference in the age 
of onset of NSSI was found between the two groups in 
our study, although a previous study observed that the 
age at onset of symptoms in UD was, on average, later 
than that in BD[34]. We speculate that the discrepancy 
may be caused by a recall bias about the age at onset 
of symptoms.

Our findings showed that depression and anxiety 
were positively associated with NSSI frequency, 
meaning that adolescents with high levels of depression 
and anxiety might engage in more NSSI behaviors. 
Furthermore, our findings indicated that depressive 
symptom was more robustly associated with NSSI 
than anxiety. In line with our results, Brunner et al[35] 

reported that individuals with NSSI behaviors had more 
significant degree of depression and anxiety than those 
without NSSI. Previous research in Germany reported 
that higher self-harm scores were related to more 
symptoms of anxiety and depression[36]. Compared with 
anxiety, the depression symptom of individuals might 
have more significant influences on suicidal and NSSI 
behaviors. In a study on prisoners, depression (OR = 
7.44) was a stronger predictor than anxiety (OR = 2.19) 
for predicting the occurrence of suicide[37]. Ibrahim et 

al[38] analyzed the role of depression, anxiety, and stress 
in suicidal ideation among adolescents in Malaysia 
and found that only depression could significantly 
predict suicidal ideation. In contrast, anxiety and stress 
were associated with suicidal ideation but could not 
considerably predict suicidal ideation. 

Our study found that the UD group had more severe 
depression and anxiety symptoms than the BD group. 
It was speculated that adolescents with UD engaged in 
more frequent NSSI than BD. Interestingly, our study 
found a weak correlation between depression score and 
diagnosis of UD/BD. The UD group showed a slightly 
higher NSSI frequency than the BD group, although 
there were no statistical differences between the two 
groups. The findings indicated that NSSI behaviors 
might be strongly correlated with the frequency of 
depressive episodes and the severity of depressive 
symptoms rather than the types of depression disorder. 
Mitchell et al found no differences between UD and 
BD in depression[39]. Parker et al[40] reported that the 
severity of depression symptoms was similar between 
UD and BD. Meanwhile, our findings indicated that the 
correlations between depression and NSSI frequency 
were not linear. Further studies were needed to explore 
the disproportional findings.

There were various theoretical models to explain 
why people engage in NSSI. In the past decades, 
multiple theoretical models of NSSI were developed 
to explain why people engage in NSSI. Nock et 
al[41] presented a four-function model, including 
automatic-negative reinforcement, automatic-positive 
reinforcement, social-negative reinforcement, and 
social-positive reinforcement. Automatic-negative re-

Fig. 1 Correlation between NSSI frequency and anxiety score Fig. 2 Correlation between NSSI and depression score

Table 3 Spearman correlation coefficients of the NSSI frequency, depression score, 
anxiety score and course of NSSI

1 2 3 4 5 6
1 NSSI Frequency 1
2 K10-Depression score 0.408** 1
3 K10-Anxiety score 0.391** 0.604** 1
4 Course of NSSI 0.211** 0.074 0.069 1
5 Age –0.097* –0.117** –0.108* 0.328** 1
6 Diagnosis 0.017 0.155** 0.091* –0.148** –0.164** 1
Diagnosis: treating bipolar depression as 1, unipolar depression as 2; K10: The 10-item 
Kessler Psychological Distress Scale. *P<0.05; **P<0.01
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inforcement suggests that individuals want to relieve 
tension and other negative emotions. Experiential 
Avoidance Model[42] proposes that avoiding negative 
emotional experiences is a primary function of NSSI. In 
addition, Emotional Cascade Model[43] holds that NSSI 
partially functions as a remission of negative emotions 
and ruminative attention. Hilt et al[44] discovered 
that internal distress (i.e., depressive symptoms) was 
associated with automatic function and could predict 
the occurrence of NSSI. The general wisdom was that 
NSSI was a way to regulate emotion to reduce or avoid 
negative emotional states, such as anxiety, sadness, 
and guilt[45].Thus, those with a history of depression 
would more frequently and stably use NSSI as a way to 
control negative emotions[46].

Compared with the BD adolescents, UD 
adolescents displayed a higher social avoidance score. 
Social avoidance is characterized by avoiding social 
demands, such as school, work, or other activities[30], 
indicating that individuals with NSSI would cope 
with adversities through avoidant strategies. Social 
dysfunction in patients with depression is an inherent 
phenotype[47]. The difference in social avoidance 
score between UD and BD in this study indicated 
that adolescents with UD were confronted with more 
interpersonal distress than those with BD. 

In monkeys, the orbitofrontal cortex (OFC) was 
found to be involved in mood, and damage to the caudal 
OFC caused mood changes[48]. In humans, feelings of 
euphoria and loss of emotion could occur after damage 
to the OFC[49]. The OFC is a critical region associated 
with depression. The functional connectivity of lateral 
OFC was enhanced in patients with depression[50]. 
Phillips et al[51] found that people with BD displayed 
enhanced OFC, ventrolateral prefrontal cortex, and 
striatum activity in reward-related tasks. There was 
evidence that people engaging in NSSI increased 
activation of prefrontal regions, including OFC 
and other regions[52–56]. The excessively enhanced 
activation of OFC might be the mechanism underlying 
the comorbidity of depression and NSSI. 

Several limitations should be considered when 
interpreting the findings in this study. First, a high 
female: male ratio of about 5:1 was found in our 
research. Some studies observed differences in 
NSSI methods and frequency between females and 
males[57, 58]. According to a meta-analysis, NSSI was 
more commonly seen among females than males[57]. 
Second, the sample size of UD was small in our 
research. Further studies with more male and BD 
sample sizes are warranted to confirm our findings. 
Third, all the scales used in the current study were 
self-reporting questionnaires. Fourth, this was a cross-
sectional study, limiting the interpretation of a causal 
relationship. Finally, cultural differences considerably 
influenced adolescents’ NSSI behaviors and emotional 

problems. For example, a study on patients with 
NSSI between India and Belgium found that different 
cultural backgrounds led to differences in NSSI[59]. 
This study was conducted in mainland China, limiting 
the interpretation of the findings in other countries with 
different cultures.

In conclusion, our study demonstrated that 
depression and anxiety were positively and robustly 
correlated with NSSI frequency, indicating that 
depression and anxiety might act as vital indicators 
for NSSI behaviors. Our finding accentuated the 
adequate need for treatment of depression and anxiety 
in preventing and intervening adolescents’ NSSI 
behaviors.
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