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Abstract
BACKGROUND
Previous studies have shown that personality traits are associated with self-harm (SH) in adolescents. However, the role of resilience in this association remains unclear. Our research aims to explore the hypothesized mediation effect of resilience in the relationship between personality traits and SH in Chinese children and adolescents.

AIM
To evaluate resilience as a mediator of the association between personality traits and SH.

METHODS
A population-based cross-sectional survey involving 4471 children and adolescents in Yunnan province in southwestern China was carried out. Relevant data were collected by self-reporting questionnaires. Univariate and multivariate logistic regression models were employed to identify associated factors of SH. A path model was used to assess the mediation effect of resilience with respect to personality traits and SH association.

RESULTS
Among the 4471 subjects, 1795 reported SH, with a prevalence of 40.1% (95%CI: 34.4%-46.0%). All dimensions of personality traits were significantly associated with SH prevalence. Resilience significantly mediated the associations between three dimensions of personality (extroversion, neuroticism, psychoticism) and SH, accounting for 21.5%, 4.53%, and 9.65%, respectively, of the total associations. Among all dimensions of resilience, only emotional regulation played a significant mediation role.

CONCLUSION
The results of the study suggest that improving emotion regulation ability might be effective in preventing personality-associated SH among Chinese children and adolescents.
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Core Tip: In children and adolescents, personality traits are closely related to self-harm (SH) behaviors. In this cross-sectional study of 4471 Chinese children and adolescents, we detected a significant role of resilience in the association between personality traits and SH. Further, among all dimensions of resilience, only emotion regulation mediated the association between personality and SH. Improving emotion regulation ability could reduce the occurrence of SH in Chinese children and adolescents.

INTRODUCTION
Self-harm (SH) refers to the behavior of harming one’s own body with or without the intention of suicide[1]. SH is a global health concern. Among all age groups, the highest risk of SH has been reported in the adolescent population, and the lifetime prevalence of SH in non-Western countries was found to be higher than that in Western countries[2]. A meta-analysis found that the prevalence of SH among Chinese adolescents has reached 22.37%[3]. SH is the most prominent risk factor of future suicide[4]. Considering the high prevalence of SH among adolescents, together with the intimate relationship between SH and suicide, proactively preventing SH can be an effective way to reduce suicidal risk among teenagers.
Identifying the influencing factors of SH is crucial for SH prevention. In recent years, the positive link between poor mental health and SH has been repeatedly reported in adolescent populations: Impulsivity, anger dysregulation, and low self-esteem are the identified risk factors for SH in adolescents[5,6]. Personality traits are also significantly associated with adolescent SH. A study on Norwegian adolescents found that neuroticism was a risk factor that contributed to SH in youth[7]. Similarly, among Italian middle school students, those with more impulsive and aggressive personalities were more likely to report SH[8]. A domestic study in Chinese college students suggested that, those with higher extraversion scores (E scores) in the Eysenck personality questionnaire were at higher risk of SH[9]. In addition, a cross-sectional study with a large sample size showed that susceptible personality traits were significantly related to SH consciousness[10]. 
As a long-lasting and stable feature of an individual, personality is hard to intervene directly. Therefore, exploring modifiable factors which lie along the pathway between personality and SH would be more practicable in preventing personality-associated SH among adolescents. In recent years, some studies have found that mental resilience plays a beneficial role in protecting adolescents from SH[11-13]. Psychological resilience refers to the ability of an individual to adjust to changes when experiencing a traumatic, or negative, or frustrating event[14]. Many studies have shown that personality traits are significantly associated with resilience: For instance, extroversion, conscientiousness, and openness have been shown to be positively correlated with resilience, whereas emotionality has shown a negative association[15,16]. All of these findings suggest that resilience may play a mediating role in the association between personality traits and SH; however, this hypothesis has never been thoroughly investigated.
Aiming to address this shortcoming, the current study used a large representative sample of Chinese children and adolescents to examine the relationship between personality traits and SH, and more importantly, the possible mediation effect of resilience on personality-associated SH.

MATERIALS AND METHODS
Study design
The data used for analysis in this study were obtained from the Mental Health Survey of Children and Adolescents in Kaiyuan. A cross-sectional survey was carried out in Kaiyuan, Yunnan province in southwest China, from October 27 to November 4, 2020. The survey used a population-based two-stage simple random cluster sampling method with probability proportionate to sample size (PPS) design. It was carried out in two stages: In stage one, eight primary schools, nine junior high schools and two senior high schools were randomly selected from all schools in Kaiyuan; in stage two, 3–4 classes were randomly selected from each chosen school, and all students within the chosen classes who met the inclusion criteria were included. 
Based on the literature, we set a conservative SH prevalence of 20%, and an acceptable error rate of 2% was determined. According to the simple random sampling sample size calculation method, we reached a preliminary required sample size of 1600. Considering that the sampling error in the cluster samples would inevitably be higher than that in random samples, we used a design effect of ‘2’ to further adjust for the required sample size, and the final calculated sample size was 3200.
In this study, except for personality, SH, and resilience, we also measured suicide ideation among the respondents. Since children under the age of 10 cannot fully understand the definition and consequences of suicide[17], we only included adolescents aged 10 years old and above. Subjects were further excluded if at least one of the following exclusion criteria was satisfied: (1) Unable to complete the questionnaire due to severe psychological or physical illnesses; (2) Having a speech disorder, communication disorder or reading comprehension disorder; and (3) Refused to participate. Before the survey, the written informed consent of the respondents was obtained from their legal guardians. In addition, when the survey was underway, verbal consent was also obtained from the respondents themselves.
The study protocol was reviewed and approved by the Ethics Review Board of Kunming Medical University, No. KMMU2020MEC047.

Measurements 
A structured questionnaire was used to collect information from the participants. This questionnaire mainly measures demographics, personality traits, anxiety and depression, SH behaviors, psychological resilience, suicide ideation, and parenting styles. The demographics section consisted of factual questions, and validated instruments were used for all of the other sections. In the current study, we used the following sections to perform the data analysis: General characteristics, SH behavior, psychological resilience, personality traits, depression, and anxiety.
SH behaviors: The modified version of the Adolescents Self-Harm Scale (MASHS) developed by Feng[18] was used to measure lifetime SH behaviors[18]. The MASHS includes 18 items measuring frequency (never, 1 time; 2–4 times, 5 times and above) and severity (non-observable, mild, moderate, severe, devastating) of the 18 most common SH behaviors in Chinese adolescents.
Personality traits: The children’s version of the Eysenck Personality Questionnaire developed by Eysenck and other researchers in 1975 was used to assess personality traits[19]. The questionnaire consists of 88 items, divided into four subscales: Neuroticism (N); psychoticism (P); E; lie (L). The first three scales represent the three dimensions of the personality structure and are independent of each other. The L scale is a measure of effectiveness and represents the personality traits related to false trust. Each question is scored ‘1’ or ‘0’, and finally converted into a normal standard T score. For the L scale, a T score greater than 61.5 was taken to indicate a lack of authenticity. The T scores for N, P, and E scales were collectively used to classify subjects into five levels. E (extraversion) was divided into: Typical introversion (T ≤ 38.5), introversion (38.5 < T ≤ 43.3), extraversion intermediate (43.3 < T ≤ 56.7), extroversion (56.7 < T ≤ 61.5), and typical extroversion (T > 61.5). N was divided into: Typical non-neuroticism (T ≤ 38.5), non-neuroticism (38.5 < T ≤ 43.3), neuroticism intermediate (43.3 < T ≤ 56.7), neuroticism (56.7 < T ≤ 61.5), and typical neuroticism (T > 61.5). P was divided into: Typical non-psychoticism (T ≤ 38.5), non-psychoticism (38.5 < T ≤ 43.3), psychoticism intermediate (43.3 < T ≤ 56.7), psychoticism (56.7 < T ≤ 61.5), and typical psychoticism (T > 61.5)[9,20]. The Cronbach’s α was 0.891 (Bootstrap 95%CI: 0.886-0.896).
Depression and anxiety: The Patient Health Questionnaire-9 (PHQ-9) and General Anxiety Disorder-7 (GAD-7) were used to assess the subjects’ experience of depression and anxiety in the past two weeks. There are nine items on the PHQ-9, which correspond to the nine diagnostic criteria for depression (interest in doing things, mood fluctuations, sleep quality, vitality, appetite, self-evaluation, concentration on things, speed of movement, thoughts of suicide)[21]. The GAD-7 contains seven items, which measure nervousness, anxiety, uncontrollable worry, excessive worry, inability to relax, inability to sit still, irritability, and ominous premonition[22]. Each item on the PHQ-9 and GAD-7 is divided into four levels by severity of the scenario: Not at all (0 point), several days (1 point), more than half of the days (2 points), almost every day (3 points). A higher combined score was taken to indicate more severe symptoms of depression or anxiety[23]. The Cronbach’s α for the PHQ-9 and GAD-7 were 0.883 (Bootstrap 95%CI: 0.874-0.890) and 0.909 (Bootstrap 95%CI: 0.902-0.915).
Resilience: The Resilience Scale for Chinese Adolescents (RSCA) compiled by Hu and Gan[24] was used. It contains 27 items, including two dimensions of personal strength and support. The personal strength dimension is divided into three factors: Goal concentration, emotion regulation, and positive perception. The support dimension is divided into two factors: Family support and interpersonal assistance. The questionnaire is scored using a five-point scale (1-totally disagree, 2-disagree, 3-not sure, 4-agree, 5-totally agree), with a higher total score representing a higher level of mental resilience[24]. The Cronbach’s α was 0.846 (Bootstrap 95%CI: 0.837-0.855).

Statistical analysis
We used the R software (Version 4.0.3, The R Foundation for Statistical Computing, Vienna, Austria) to perform the statistical analysis, and the “Survey” package has been mainly used to adjust for unequal sampling probability. Descriptive statistics are presented to describe the general characteristics of the survey subjects, t tests, chi-squared tests, and rank-based non-parametric tests were carried out to compare the differences between subgroups as appropriate to variable type. Univariate and multivariate binary unconditional logistic regression models were used to explore the crude and adjusted associations between personality traits and SH (prevalence, repetition, severity). A series of path models were fitted to examine psychological resilience as a mediator of the associations between personality and SH prevalence, SH severity, and SH repetition. Except for the univariate logistic regression models which adopted a lower significance level of 0.10 to screen for possible covariates, the significance level for all of the other statistical analyses was set as 0.05 (two-tailed).

RESULTS
General characteristics
A total of 4780 children and adolescents met the inclusion criteria, of whom 57 were excluded because of incomplete information. A further 252 respondents were defined as untrustworthy because their EPQ-L scores were greater than 61.5. In the end, 4471 subjects were included in the analysis, and the effective response rate was 93.5%. Among all analyzed participants, 1795 reported SH behaviors, accounting for 40.1% (95%CI: 34.4%-46.0%). In respect to the general characteristics listed in Table 1, except for sex and ethnicity, statistically significant differences were found between respondents who self-harmed and those who did not SH. The T sores for the E, N, and P dimensions of personality traits were also different between the two groups. Compared with SH subjects, subjects who did not SH reported a consistently higher level of resilience, either in general, or on the five specific dimensions.

Associated factors of SH
Based on univariate logistic regression analysis, age, gender, grade, anxiety, depression, resilience, and all of the personality trait dimensions (extraversion, neuroticism, psychoticism) were included into the subsequent multivariate logistic regression models: Model 1 represented the adjusted associations between the three dimensions of personality traits and SH; Model 2 revealed the adjusted association between resilience and SH; in Model 3, personality traits and resilience were simultaneously incorporated into the model, and the results indicated that typical introverted personality types (E ≤ 38.5) were associated with an increased risk of SH (OR = 1.46, 95%CI: 1.14-1.87), whereas a more stable mood (a lower N score) (OR = 0.19, 95%CI: 0.13-0.26) and a lower psychotic score (P ≤ 56.7) (OR = 0.29, 95%CI: 0.17-0.51) were associated with a decreased risk of SH (Table 2).

Mediation of resilience
Based on the results of the multivariate logistic regression models, we constructed a possible path model to illustrate resilience as a mediator of the associations between the three personality trait dimensions and SH prevalence. The analytical results showed that the mediation effect of resilience for all of the three personality trait dimensions was significant: The standardized path coefficients were -0.0301 (0.494 × -0.061), 0.0225 (-0.369 × -0.061), and 0.0145 (-0.238 × -0.061), which accounted for 21.5%, 4.53%, and 9.65% of the total associations, respectively (Figure 1). We further dissected this association based on the five dimensions of resilience. The path model suggested that among the three significant dimensions of resilience identified by a prior multivariate logistic regression model (the results are summarized in Supplementary Table 1), only emotion regulation was identified as a prominent mediator (Figure 2).
We intended to further analyze the possible mediation effect of emotion regulation in terms of the associations between personality traits and SH repetition, as well as SH severity. However, the preliminary multivariate analysis revealed that the adjusted associations between emotion regulation and SH repetition/severity were all insignificant (Supplementary Table 2); thus, the suspected mediation effect was not found.

DISCUSSION
In the current study, we discussed the relationship between personality traits and SH in a large representative sample of Chinese children and adolescents. The analysis of the results showed that all personality trait dimensions were significantly related to the prevalence of SH after adjusting for other covariates. Resilience played a noticeable mediating role in terms of the associations between different dimensions of personality (E, N, P) and SH, accounting for 21.5%, 4.53%, and 9.65% of the total associations, respectively. Further analysis revealed that, for different dimensions of resilience, only emotion regulation was identified as a prominent mediator in this association. The current study could provide valuable evidence for personality-associated SH prevention in children and adolescents.
A high lifetime prevalence of SH (40.1%) was found in our study sample, and this prevalence was much higher than that previously reported. For example, two previously published meta-analysis papers found a lifetime SH prevalence of 13.7% (95%CI: 11.0%-17.0%) and 16.9% (95%CI: 15.1%-18.9%) among children and adolescents globally[2,25]. Another meta-analysis found that the prevalence of SH among Chinese adolescents was 22.37%[3], which is comparable to our previous study involving children and adolescents who were randomly chosen from another city (Lincang) of Yunnan province, with a reported lifetime prevalence of SH of 47%[12]. These prominent differences in the lifetime prevalence of SH can likely be attributed to heterogeneity in SH instruments and definitions, which prevent a direct comparison of the studies involving different children and adolescent populations.
An important finding of our study is that personality traits were significantly associated with SH prevalence: Higher E scores were correlated with lower SH odds, whereas higher N and P scores were associated with an increased risk of SH. These associations were well supported by existing literature. First of all, introverts may find it more difficult to integrate into society, although no pertinent studies have been published to elaborate upon the influence of introversion on SH, and a higher risk of future suicide has been reported among introverted college students[26]. The positive association that was identified in the current study between neuroticism and SH is in line with the results published by Hafferty et al[27]. Another meta-analysis on neuroticism and suicide ideation showed that neuroticism was also a significant risk factor for suicide ideation and is of great significance for suicide prevention[28]. The positive connection between psychoticism and SH can also be justified. Studies have found that high psychoticism individuals exhibited higher levels of impulsivity and aggressiveness, which are known risk factors for SH[29,30].
The path analysis results indicated that resilience was a significant mediator of the association between all personality trait dimensions and SH. In general, resilience is related to positive personality traits such as optimism, persistence, cooperation, maturity, and responsibility[31]. A study on American college students also found that neuroticism in personality traits was negatively correlated with resilience, while conscientiousness and extroversion were positively correlated with resilience[16,32]. In addition, existing studies have shown that resilience has a protective effect on the occurrence of SH in adolescents, and adolescents with higher levels of resilience were less likely to develop SH[11]. In the relationship between personality and SH, resilience-mediated associations accounted for over one-fifth (21.5%) of the total association for the extraversion dimension, which was the highest among all of the three dimensions. This finding probably suggests that, for introverted children and adolescents, building up resilience might be an effective way to prevent personality-related SH.
Resilience is a composite definition. Our further analysis revealed that, among the five dimensions of resilience, only emotion regulation was a significant mediator of the association between personality traits and SH. Emotion regulation refers to the ability to respond to the ongoing demands of experience with a range of emotions in a socially tolerable manner[33]. A newly published study found that poor emotion regulation was an important cause of SH[34]. In addition, a retrospective study has also indicated that there were differences in the ability to control emotions among individuals with different personalities[35]. Therefore, among all dimensions of resilience, improving emotion regulation ability could be regarded as the priority in antagonizing personality-associated SH among children and adolescents. Currently, some effective intervention methods in improving emotion regulation ability have already been proposed. Since SH has a high prevalence in children and adolescents, group-based therapy should be prioritized when considering interventions. Acceptance-based emotion regulation group therapy had a good effect on improving emotion regulation ability and reducing SH: It focuses on controlling behavior when emotions are present, rather than controlling emotions themselves[36-38]. Domestic studies have also shown that acceptance-commitment therapy has a positive effect on the acceptance of bad emotions and feelings, as well as on the rational use of emotion regulation strategies in patients with bipolar disorder[39]. Moreover, although studies on emotion regulation intervention strategies were also published recently in China, they mainly focused on clinical populations, such as depressed teenagers[40]. Therefore, the usefulness and effectiveness of available emotion regulation intervention methods for the general child and adolescent population in China are yet to be corroborated.
The major advantages of the current research are that it involved a large population-based representative sample of Chinese children and adolescents, and the study design and implementation were scientific and rigorous. However, two limitations should be noted. First, due to the cross-sectional design, causal inferences were impossible. Second, the entire study sample was chosen from a single province in southwest China; therefore, the results cannot be generalized to the entire Chinese child and adolescent population.

CONCLUSION
In this cross-sectional study, we discussed the relationship between personality traits and SH in a large sample of Chinese children and adolescents. More importantly, we thoroughly examined the mediating role of resilience in this relationship. We found that personality traits were significantly associated with SH, and resilience was identified as a prominent mediator. Further analysis revealed that, for all the dimensions of resilience, emotion regulation was the only noticeable mediator. The major findings of our study are of significance in preventing seemingly unchangeable personality-associated SH among children and adolescents: For introverted individuals, interventions that focus on reinforcing resilience might be a promising strategy. This hypothesis should be further corroborated by future intervention studies.

ARTICLE HIGHLIGHTS
Research background
Children and adolescents are at increased risk of self-harm (SH), an established indicator of future suicide. Published studies support a positive relationship between personality traits and SH. There is a possibility that resilience may play a mediating role in the association between personality traits and SH; however, this hypothesis has never been thoroughly investigated.

Research motivation
The current study aimed to provide valuable evidence for identifying personality traits that are associated with SH in children and adolescents. 

Research objectives
To investigate resilience as a mediator of the association between personality traits and SH among a large representative sample of Chinese children and adolescents.

Research methods
We surveyed 4780 children and adolescents from Kaiyuan City, Honghe Prefecture, Yunnan province, China. The children’s version of the Eysenck Personality Questionnaire was used to assess the personality traits. The Chinese Youth psychological resilience scale was used to measure the level of resilience. The revised version of the Adolescent Self-harm Scale was used to measure the lifetime prevalence of SH among the survey subjects. We used univariate and multivariate logistic regression models and path analysis to evaluate resilience as a mediator.

Research results
Among the 4471 subjects included into the final analysis, the prevalence of SH was 40.1% (95%CI: 34.4%-46.0%). For different dimensions of personality traits, higher E-dimension scores and lower N- and P-dimension scores were associated with a lower SH prevalence. Resilience was identified as an obvious mediator of the associations between the three dimensions of personality and SH, accounting for 21.5%, 4.53%, and 9.65%, respectively, of the total associations. In addition, we found that, among the five dimensions of resilience, only emotion regulation was identified as a significant mediator.

Research conclusions
According to the current research results, we found that resilience was a significant mediator of the association between personality traits and SH, especially the dimension of emotion regulation. Intervention measures which aim to improve resilience may be effective in preventing personality traits that are associated with SH in Chinese children and adolescents.

Research perspectives
Future interventional studies are warranted to further corroborate our major findings.
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Figure Legends
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Figure 1 The path model of resilience, personality traits, and self-harm. 1Statistically significant. SH: Self-harm.
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Figure 2 The path model of different dimensions of resilience, personality traits, and self-harm. A: The mediation of resilience in personality traits E and self-harm (SH); B: The mediation of resilience in N and SH; C: The mediation of resilience in P and SH. 1Statistically significant. SH: Self-harm; E: Extraversion; N: Neuroticism; P: Psychoticism.


Table 1 General features of 4471 adolescents, Kaiyuan, Yunnan, China, 2020
	Features
	Total (n = 4471)
	SH (n = 1795)
	Non-SH (n = 2676)
	Test statistic
	P value

	Demographics
	
	
	
	
	

	Age (X bar ± S)
	13.01 (0.40)
	13.42 (0.34)
	12.73 (0.43)
	-11.991
	0.01

	Sex, n, (%): Boys
	2184 (48.8)
	824 (45.9)
	1360 (50.8)
	3.172
	0.09

	Ethnicity, n, (%)
	
	
	
	0.372
	0.67

	Han
	1242 (27.8)
	504 (28.1)
	738 (27.6)
	
	

	Yi
	1788 (40.0)
	693 (38.6)
	1095 (40.9)
	
	

	Others
	1441 (32.2)
	598 (33.3)
	843 (31.5)
	
	

	Grade, n, (%)
	
	
	
	32.242
	0.01

	Primary school
	1472 (32.9)
	374 (20.8)
	1098 (41.0)
	
	

	Junior high school
	2442 (54.6)
	1157 (64.5)
	1285 (48.0)
	
	

	Senior high school
	557 (12.5)
	264 (14.7)
	293 (10.9)
	
	

	Mental health
	
	
	
	
	

	Depression, n, (%): Yes (PHQ9 ≥ 10)
	501 (11.2)
	411 (22.9)
	90 (3.4)
	176.272
	0.01

	Anxiety, n, (%): Yes (GAD7 ≥ 7)
	778 (17.4)
	570 (31.8)
	208 (7.8)
	244.432
	0.01

	[bookmark: _Hlk74239789]Personality traits
	
	
	
	
	

	EPQ-E, n, (%)
	
	
	
	3.543
	0.01

	[bookmark: _Hlk73995046]Typical extroversion: Score E > 61.5
	1024 (22.9)
	357 (19.9)
	667 (24.9)
	
	

	Extroversion: 56.7 < score E ≤ 61.5
	740 (16.6)
	270 (15.0)
	470 (17.6)
	
	

	Intermediate: 43.3 < score E ≤ 56.7
	1825 (40.8)
	763 (42.5)
	1062 (39.7)
	
	

	Introversion: 38.5 < score E ≤ 43.3
	419 (9.4)
	191 (10.6)
	228 (8.5)
	
	

	Typical introversion: score E ≤ 38.5
	463 (10.4)
	214 (11.9)
	249 (9.3)
	
	

	EPQ-N, n, (%)
	
	
	
	-18.103
	0.01

	Typical neuroticism: Score N > 61.5
	646 (14.4)
	510 (28.4)
	136 (5.1)
	
	

	Neuroticism: 56.7 < score N ≤ 61.5
	323 (7.2)
	197 (11.0)
	126 (4.7)
	
	

	Intermediate: 43.3 < score N ≤ 56.7
	1227 (27.4)
	574 (32.0)
	653 (24.4)
	
	

	Non-neuroticism: 38.5 < score N ≤ 43.3 N ≤ 43.3
	552 (12.3)
	189 (10.5)
	363 (13.6)
	
	

	Typical non-neuroticism: Score N ≤ 38.5 NN ≤ 38.5
	1723 (38.5)
	325 (18.1)
	1398 (52.2)
	
	

	EPQ-P, n, (%)
	
	
	
	-11.023
	0.01

	Typical psychoticism: score P > 61.5
	422 (9.4)
	289 (16.1)
	133 (5.0)
	
	

	Psychoticism: 56.7 < score P ≤ 61.5
	518 (11.6)
	308 (17.2)
	210 (7.8)
	
	

	Intermediate: 43.3 < score P ≤ 56.7
	2335 (52.2)
	967 (53.9)
	1368 (51.1)
	
	

	Non-psychoticism: 38.5 < score P ≤ 43.3
	1026 (22.9)
	211 (11.8)
	815 (30.5)
	
	

	Typical non-psychoticism: Score P ≤ 38.5
	170 (3.8)
	20 (1.1)
	150 (5.6)
	
	

	Resilience (Median, IQR)
	
	
	
	
	

	Combined score
	89 (19)
	84 (16)
	93 (20)
	-15.983
	0.01

	Goal concentration 
	17 (6)
	16 (6)
	18 (6)
	-11.173
	0.01

	Emotion regulation 
	20 (7)
	18 (7)
	21 (6)
	-13.263
	0.01

	Positive perception 
	14 (5)
	13 (5)
	14 (5)
	-2.683
	0.02

	Family support 
	21 (6)
	19 (5)
	22 (5)
	-10.273
	0.01

	Interpersonal assistance 
	20 (6)
	18 (6)
	21 (6)
	-10.933
	0.01


1t test.
2Chi-squared test.
3Wilcoxon rank-sum test. 
SH: Self-harm; E: Extraversion; N: Neuroticism; P: Psychoticism.


Table 2 Univariate and multivariate logistic regression fitting results for associated factors of self-harm
	[bookmark: _Hlk73904875]Variable
	Univariate model; Crude OR (90%CI)
	Multivariate model 1; Adjusted OR (95%CI)
	Multivariate model 2; Adjusted OR (95%CI)
	Multivariate model 3; Adjusted OR (95%CI)

	Age: +1 yr
	1.20 (1.14-1.27)
	1.00 (0.93-1.08)
	1.03 (0.95-1.11)
	1.01 (0.94-1.09)

	Sex (Ref: Boys): Girls
	1.22 (1.01-1.46)
	0.98 (0.75-1.28)
	1.09 (0.89-1.34)
	0.98 (0.76-1.27)

	Grade (Ref: Primary school)
	
	
	
	

	Junior high school
	2.64 (2.11-3.31)
	1.81 (1.23-2.67)
	2.18 (1.49-3.19)
	1.82 (1.24-2.69)

	Senior high school
	2.65 (2.01-3.48)
	1.43 (0.89-2.30)
	2.12 (1.29-3.49)
	1.51 (0.93-2.46)

	Depression (Ref: PHQ9 < 10): PHQ9 ≥ 10
	 8.53 (6.29-11.59)
	2.21 (1.49-3.27)
	3.30 (2.56-4.82)
	2.18 (1.47-3.23)

	Anxiety (Ref: GAD7 < 7): GAD7 ≥ 7
	5.52 (4.55-6.69)
	1.43 (1.14-1.78)
	2.28 (1.84-2.83)
	1.37 (1.10-1.70)

	Personality traits
	
	
	
	

	EPQ-E (Ref: Typical extroversion, score E > 61.5)
	
	
	
	

	Extroversion (56.7 < score E ≤ 61.5)
	1.07 (0.94-1.22)
	1.10 (0.90-1.34)
	
	1.05 (0.85-1.29)

	Intermediate (43.3 < score E ≤ 56.7)
	1.34 (1.16-1.55)
	1.29 (1.06-1.57)
	
	1.13 (0.92-1.40)

	Introversion (38.5 < score E ≤ 43.3)
	1.57 (1.26-1.95)
	1.50 (1.17-1.91)
	
	1.21 (0.94-1.54)

	Typical introversion (score E ≤ 38.5)
	1.61 (1.26-2.04)
	1.90 (1.41-2.56)
	
	1.46 (1.14-1.87)

	EPQ-N (Ref: Typical neuroticism, score N > 61.5)
	
	
	
	

	Neuroticism (56.7 < score N ≤ 61.5)
	0.42 (0.33-0.52)
	0.63 (0.45-0.88)
	
	0.64 (0.45-0.91)

	Intermediate (43.3 < score N ≤ 56.7)
	0.23 (0.20-0.27)
	0.45 (0.34-0.60)
	
	0.50 (0.37-0.67)

	Non-neuroticism (38.5 < score N ≤ 43.3)
	0.14 (0.11-0.18)
	0.31 (0.21-0.46)
	
	0.36 (0.24-0.54)

	Typical non-neuroticism (score N ≤ 38.5)
	0.06 (0.05-0.08)
	0.16 (0.11-0.22)
	
	0.19 (0.13-0.26)

	EPQ-P (Ref: Typical psychoticism, score P > 61.5)
	
	
	
	

	Psychoticism (56.7 < score P ≤ 61.5)
	0.67 (0.51-0.90)
	0.83 (0.61-1.13)
	
	0.86 (0.62-1.19)

	Intermediate (43.3 < score P ≤ 56.7)
	0.33 (0.24-0.44)
	0.66 (0.47-0.93)
	
	0.73 (0.51-1.03)

	Non-psychoticism (38.5 < score P ≤ 43.3)
	0.12 (0.09-0.17)
	0.36 (0.26-0.50)
	
	0.42 (0.30-0.58)

	Typical non-psychoticism (score P ≤ 38.5) 
	0.06 (0.04-0.09)
	0.25 (0.14-0.42)
	
	0.29 (0.17-0.51)

	Resilience (Ref: RSCA < 89): RSCA ≥ 89
	0.32 (0.27-0.36)
	
	0.42 (0.36-0.50)
	0.63 (0.52-0.77)


SH: Self-harm; E: Extraversion; N: Neuroticism; P: Psychoticism; RSCA: Resilience Scale for Chinese Adolescents.
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