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Non-suicidal self-injury (NSSI) in adolescents is an increasing public health problem in China. We conducted a meta-analysis of studies on NSSI in Chinese adolescents (between 10 and 19 years) to examine factors associated with NSSI. Twenty-five papers including 30 separate studies with 186,447 participants were included for analysis. The results from a random-effects model showed a weak, but significant overall prediction of NSSI (OR = 1.734). There were significant associations between the following seven factors and NSSI (ranking by the effect sizes, in descending order): adverse life events (OR = 2.284), negative coping style (OR = 2.040), problematic internet use (OR = 2.023), sleep disturbance (OR = 1.734), traumatic experiences (OR = 1.728), problematic parent-child relationship (OR = 1.585), mental health problems (OR = 1.578). Additionally, NSSI sample type moderated these effects. These findings highlight factors significantly associated with NSSI in Chinese adolescents. Parent-child relationship and mental health of the only children and left-behind children in China deserve more attention.

Systematic Review Registration: https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42019123508.

Keywords: non-suicidal self-injury, adolescents, meta-analysis, China, associated factors


INTRODUCTION

Non-suicidal self-injury (NSSI) is common among adolescents and it poses a major public health concern (1–3). NSSI is generally defined as self-directed, intentional behavior that causes physical injuries but without suicidal intent. The common types of NSSI include cutting, scratching, hitting, banging, and burning oneself (4). NSSI often causes concerns and distress for parents, teachers, or mental health professionals working with the affected adolescents. Some data suggest that prevalence of NSSI is increasing in China in recent years (5) and a recent meta-analysis (conducted in 2018) found that the prevalence of NSSI among middle-school students in China was 22.37% (95% CI: 18.84–25.70%) (4).

Current models based on identified risk factors predict only a small proportion of NSSI, and there are no validated clinical risk assessments with high predictive value for future NSSI (6).

NSSI is a significant public health concern due to its association with many poor outcomes. NSSI is a significant predictor of future suicide attempts in adolescents (7, 8). One study found that rate of suicide for patients within 1 year of NSSI was 66 times higher than the rate of suicide in the general population (9). NSSI is associated with a wide range of psychiatric disorders including post-traumatic stress disorder, eating disorders (10), substance use disorders (11) and borderline personality disorder in adults (12).

According to the definition of adolescence by the World Health Organization (roughly between the ages of 10 and 19 years), this period begins with the onset of physiologically normal puberty, and ends when an adult identity and behavior are accepted (13). Adolescence is a period with vulnerability to NSSI, possibly because of adolescents' impulsiveness and emotional reactivity associated with brain development (14). The prevalence of NSSI among adolescents in the general population ranges from 17 to 31% (15, 16). NSSI is more prevalent in adolescents seeking psychiatric treatment than in the general population, and up to 60% of adolescents admitted to psychiatric units report having engaged in at least one NNSI episode during their lifetime, and 50% report recurrent NSSI (14).

Engagement in NSSI can serve a range of functions for the individual, including emotion-regulation, self-punishment, communication of distress, punishing others, or influencing others (17). NSSI is often multifactorial and is associated with cultural factors, interpersonal stressors, neurobiological background, emotional dysregulation and adverse childhood experiences (1).

Understanding factors associated with NSSI is critical to developing both clinical risk assessments and therapeutic interventions. A few reports have examined factors associated with NSSI in Western culture, including a meta-analysis (18, 19). However, the few existing meta-analyses do not include large studies from China (18). After more than three decades of implementation of the one-child policy, it is estimated that there are at least one hundred million of the population are only children in China (20). The policy was replaced by a universal two-child policy in 2015 (21), and this may lead to changes in population composition. In addition, left-behind children are a special group of children living in rural China whose parents have migrated to cities in search of work (22). Parent-child separation has been associated with a range of negative long-term physical and mental health outcomes, although many studies of children who are separated from parents involve the compounding traumatic exposure of war (23–25). The issues related to left-behind children have aroused widespread concern in Chinese society currently (26). Factors related to NSSI may be specific to culture or population, and it is important to explore factors associated with NSSI in adolescents in China.

This meta-analysis reviews existing publications pertaining to NSSI among adolescents in China to examine the factors associated with NSSI in this population.



MATERIALS AND METHODS


Search Strategy

We searched the following databases: PubMed, Scopus, Medline, PsycINFO, Embase, Cochrane Library, Chinese National Knowledge Infrastructure (CNKI), and Wanfang for English and Chinese-language publications between January 1, 2000 to June 30, 2020. The search terms were: “self-injury/self-harm/self-mutilation/self-abuse/deliberate self-harm (DSH)/ non-suicidal self-injury/NSSI” AND “adolescent/teen/students/youth” AND “China/Chinese.” Additional eligible studies were added from the search of reference lists included in relevant literature reviews, systematic reviews, and meta-analyses of NSSI.



Selection Criteria

Cross-sectional or longitudinal studies were included. The including criteria were: (1) focused on Chinese adolescents (or reported age between 10 and 19 years); (2) reported a definition of NSSI and the measure of the relative risk for NSSI over the previous 12 months (including less than 12 months) and (hazard ratios, relative risks, and odds ratios [ORs]) associated with a predictive factor and a corresponding measure of variability; (3) published in Chinese or English languages; (4) for longitudinal studies, the including participants need to be matched between the first time and the follow-up assessment; (5) reported NSSI behavior rather than suicidal attempts; (6) peer-reviewed journal articles only. Review articles, commentaries, case reports, editorials, animal studies, and meta-analysis were excluded.



Data Extraction and Quality Assessment

In order to assess the quality of the publications, some essential characteristics were extracted by two investigators (Y-YF and Y-YZ) independently using an excel form: The first author's name, year of publication, study design, location of the study, diagnostic method, population size, the sample size of NSSI, sample type, the average age of subjects, covariates in multivariate analysis, multivariable-adjusted estimates and the 95% CIs (see Supplementary Table 1). Both authors are familiar with the procedures of meta-analysis and the concept of NSSI, and the intercoder reliability is 92.47% (Cohen's Kappa Coefficient). The raw data were used to transform into effect size if studies did not report the risk estimates or other estimates (OR, RR, or HR). For quality assessment, we used the Agency for Healthcare Research and Quality Checklist (27) to assess the cross-sectional studies and The Newcastle Ottawa Scale (NOS) (28) was used to assess longitudinal studies. For inconsistent coding and quality assessment, the article was checked by the two investigators and discussed with the corresponding author (JL). All coding divergences were resolved and reached a consistent conclusion through these processes (see Supplementary Tables 2, 3).



The Strategy of Meta-Analyses

In this meta-analysis, Stata 16 and Comprehensive Meta-Analysis 3.0 were used for data analysis. Cochran's Q test and I2 statistics were applied to test heterogeneity among those studies. If the significant Q-value was greater than the degree of freedom and the I2 was bigger than 75%, that means the heterogeneity is significant. The random-effects model was conducted if the heterogeneity was significant (29). By using subgroup analysis, we compared the differences among those factors to explain heterogeneity. Meta-regression analysis was conducted based on Stata16 for testing the moderator effect. We use Egger's test of the intercept to evaluate publication bias, and we also used the funnel plots to analyze the publication bias.




RESULTS


Search Results and Characteristic of Studies

As shown in Figure 1, a total of 10,424 articles were included at the initial stage, and 8,950 articles were identified after duplicates were removed. After the initial screening involving reviewing the titles and the abstracts, 336 papers were progressed to full-text evaluations. After the assessment of eligibility, 305 papers were excluded for the following reasons: duplicate data publications (n = 50), including other subjects (n = 92), mixed or unclear outcome variable (n = 67), was not relevant to NSSI (n = 74), did not report the criteria for NSSI (n = 19), no full-text available (n = 6). Eventually, 31 studies were included in qualitative synthesis, and as we only focused on the psychological risk factors, 25 full-text articles including 30 separate studies (94 prediction cases) with 186,447 subjects were included in this meta-analysis (Figure 1; Supplementary Table 1). Quality assessment of included cross-sectional and longitudinal studies were shown in Supplementary Tables 2, 3 (Quality assessment score should be greater than 4 points). Among those 30 separate studies, the average sample size was 6,929 (SD = 6,401) with the minimum (650) and maximum (25,378) samples. The total participants number of those 30 studies were 207,868 with 56,624 samples reported NSSI (27.24%). We extracted more details about including studies and presented them in the Supplementary Table 1.


[image: Figure 1]
FIGURE 1. PRISMA flow chart for meta-analysis of publication on non-suicidal self-injury in adolescents.




Factors Associated With NSSI


Traumatic Experience

There were 30 studies (sample size=73,423) identified a traumatic experience (see Figure 2), such as adverse childhood experiences, general trauma, emotional abuse, sexual trauma, emotional neglect, indirect aggression, verbal aggression, verbal abuse, and physical abuse. The random-effect model showed that, compared to those without traumatic experience, the odd ratio (OR) to have NSSI in adolescents who had traumatic experience was 1.728 (95% CI = 1.496–1.959, I2 = 97.60%, p < 0.001).


[image: Figure 2]
FIGURE 2. Forest plot of studies including traumatic experience factor.




Problematic Parent-Child Relationship

Eighteen studies (sample size = 456,540) identified a problematic parent-child relationship (see Figure 3), including neglect, harsh punishment, and intrusiveness from parents. The results of the homogeneity test showed that there was significant heterogeneity (Q-value = 194.99, I2 = 94.99%, p < 0.001). The random-effect model showed that adolescents with unhealthy parent-child relationship had an OR of 1.585 to have NSSI compared to those without (95% CI = 1.279–1.899, p < 0.001).


[image: Figure 3]
FIGURE 3. Forest plot of studies including problematic parent-child relationship factor.




Adverse Life Events

Thirteen studies (sample size = 42,574) identified an adverse life events (see Figure 4), including left-behind experiences (children under 18 who are left behind in rural areas when one or both parents migrate to an urban area for work for at least 6 months) (30), bullying, stressful life event, and self-reported academic pressure. The result showed that there was a significant effect of adverse life events on NSSI (OR = 2.284, 95% CI = 1.324–3.245, I2 = 99.89%, p < 0.001). Of note, among those seven factors, adverse life events were the most significant factors associated with NSSI.


[image: Figure 4]
FIGURE 4. Forest plot of studies including adverse life events factor.




Sleep Disturbance

Poor sleep quality and frequent nightmares were identified as an important factor of NSSI in previous studies (see Figure 5). Based on the six studies (sample size = 15,611), our analysis showed that sleep disturbance was a significant factor associated with NSSI (OR = 1.734, 95% CI = 1.084–2.383, I2 = 81.21%, p < 0.001).


[image: Figure 5]
FIGURE 5. Forest plot of studies including sleep disturbance factor.




Problematic Internet Use

Four studies (sample size = 55,092) identified internet addiction (see Figure 6), including problematic mobile phone and internet use. As shown in Table 1, the Q-value was lower than the degree of freedom [Q-value = 2.49, df(Q) = 3, p = 0.477] and the I2 was <75%, therefore the fix effect model was applied. The analysis showed that adolescents with internet addiction had more than two times the odds of NSSI than those without (OR = 2.023, 95% CI = 1.906–2.141, p < 0.001).


[image: Figure 6]
FIGURE 6. Forest plot of studies including problematic internet use factor.



Table 1. The results of homogeneity test.

[image: Table 1]



Mental Health Problems

With significant heterogeneity (I2 = 99.98%, p < 0.001) among 16 studies (sample size = 89,163) (see Figure 7), adolescents with mental health issues had more than 1.5 times the risk of NSSI (OR = 1.594, 95% CI = 1.177–2.011) than those without mental health issues. The common mental health issues examined included loneliness, subclinical mental health issues, emotional problems, anxiety, and fear.


[image: Figure 7]
FIGURE 7. Forest plot of studies including mental health problems factor.




Negative Coping Style

Six studies (sample size = 21,584) identified negative coping styles (see Figure 8) including fighting, physical inactivity and negative coping style in general. As shown in Table 2, negative coping styles were significantly associated with NSSI (OR = 2.040, 95%CI = 1.297–2.783, I2 = 97.77%, p < 0.001).


[image: Figure 8]
FIGURE 8. Forest plot of studies including negative coping style factor.



Table 2. Result of all factor analysis of included studies in the meta-analysis.

[image: Table 2]



Publication Bias

Egger's test was used to detect publication bias for each factor and NSSI. As shown in Table 3, the factor of internet addiction was the only one without publication bias (p = 0.166). However, the Egger's intercepts for traumatic experience, problematic parent-child relationship, adverse life events, lower sleep quality, and low mental health status were all statistically significant, suggesting publication bias (p < 0.05). Furthermore, the funnel plot was created to examine publication bias including all factors (see Figure 9). The funnel plot shows that most plots in the graph were distributed around the mean effect size on the top with some discrete plots, showing that the results are acceptable.


Table 3. Publication bias test.

[image: Table 3]


[image: Figure 9]
FIGURE 9. Overall funnel plot.





Moderator Analysis


Type of Factors Associated With NSSI

NSSI prediction cases drawn from these seven factors showed significant differences between mental health problems (prediction cases = 17, OR = 1.578, 95% CI: 1.187 to1.969, p < 0.001) and negative life events (prediction cases = 13, OR = 2.284, 95% CI: 1.324–3.245, p < 0.001). The subgroup analysis was significant [[image: image] = 14.09, p = 0.029].



Sample Type

Weighted mean odds ratios in the general samples were significantly weaker (prediction cases = 89, OR = 1.672, 95% CI = 1.531–1.813) than left-behind samples (prediction cases = 5, OR = 4.119, 95% CI = 1.578–6.659). The subgroup analysis showed that [image: image] = 3.55, p = 0.059. After controlling the effects of factor type, the meta-regression showed that the moderator effect was significant (Coef. = 1.719, SE = 0.457, p < 0.001).





DISCUSSION

NSSI in adolescents has increased in recent years in China (31). However, factors associated with this high-risk behavior are not well documented. To our best knowledge, this was the first attempt to synthesize the factors associated with NSSI among adolescents in China. Understanding the factors associated with NSSI may guide development of screening tools, risk assessments, and targeted therapeutic interventions. Further, determining which variables confer the greatest risk for suicidal behaviors among adolescents with NSSI is critical to identify patients at the highest risk for suicide (32).

Our findings revealed several statistically significant factors associated with NSSI, but the overall effects were weaker than anticipated, and most significant factors did not result in large increases in the absolute odds for NSSI.

Twenty-five full-text articles including 30 separate studies (94 prediction cases) with 186,447 subjects were included in this meta-analysis. The random effect model showed that adolescents with a traumatic experience, problematic parent-child relationship, adverse life events, sleep problems, problematic internet use, mental health problems, and negative coping style had a higher incidence of NSSI.

We examined the magnitude of specific factor categories associated with NSSI. We included the following seven dimensions of associated factors: traumatic experience (adverse childhood experiences, general trauma, physical abuse, emotional abuse, sexual trauma, emotional neglect, indirect aggression, verbal aggression, verbal abuse, and physical abuse), problematic parent-child relationship (neglect, harsh punishment, and intrusiveness), adverse life events (left behind experience, bullying, stressful life event, and academic pressure), sleep disturbance (poor sleep quality and frequent nightmares), problematic internet use (problematic mobile phone or internet use), mental health problems (loneliness, subclinical mental health issues, emotional problems, anxiety, and fear), and negative coping style.

Based on the effect sizes of each factor, the order for the factors were as follows: adverse life events (effect size = 2.284), negative coping style (effect size = 2.040), problematic internet use (effect size = 2.023), sleep problems (effect size = 1.734), traumatic experiences (effect size = 1.728), problematic parent-child relationship (effect size = 1.585), mental health problems (effect size = 1.578). We found that overall risk factor strength was relatively weak. There were significant differences among the seven factors examined.

Our findings are consistent with previous studies regarding mental related factors associated with NSSI among adolescents. Based on 32 longitudinal studies, Plener et al. (33) found that the depressive symptoms and psychological distress were often reported as predictor for NSSI. The meta-analysis conducted by Fox and Franklin showed that prior history of NSSI, cluster B personality, and hopelessness had the strongest effects among specific NSSI-associated factors, but the estimate of the factor in NSSI was weak overall in an absolute sense in prediction of future NSSI, and the estimated degree was higher in adolescent than adults (18). Compared with two published meta-analyses, our research focused on the more detailed mental health related factors associated with NSSI among Chinese adolescents specifically, and provided foundation for future research.

Among the seven factors investigated, adverse life events had the largest predictive value for NSSI in this meta-analysis. Our findings are consistent with previous studies which showed that Chinese left-behind children who faced more stressful life events were more likely to report depression and engage in NSSI (26). A survey of NSSI among Chinese college undergraduates indicated that the chain mediating effects of stressful life events and negative affect play an important role in NSSI (34).

Negative coping styles were the second most important factor associated with NSSI in this meta-analysis. Passive coping styles, such as self-blaming, was found to be associated with NSSI among undergraduate students in China (35). Adolescents who frequently use NSSI exclusively as a coping mechanism for distress are more prone to act on suicidal behaviors (36). A significant association was reported between NSSI and low positive coping style in girls with multiple adverse childhood experiences while NSSI was increased among both girls and boys with a high negative coping style across all adverse childhood experiences (37). Negative coping style may be a target for potential therapeutic interventions to reduce NSSI.

Problematic internet use as a significant factor associated with NSSI among Chinese adolescents is worth special attention. One cross-sectional study on internet addiction and NSSI in China (38) confirmed the association. Both internet addiction and NSSI involve disturbance in impulse control and may be relied upon by adolescents with an avoidant coping style. One survey of 1,634 middle school students in Human province in China indicated that 12% of the adolescents showed signs of Internet addiction, as assessed using the Chinese Internet Addiction Scale (CIAS). Internet addiction is positively correlated with stress and social anxiety and negatively correlated with socio-economic status (39). Internet addiction may allow adolescents to escape from difficult feelings and experiences in their life (40). One study indicated that problematic internet use alone is not a risk factor for NSSI but might become a risk factor in the presence of comorbid psychiatric disorders (41). A systematic review focusing on the relationship between problematic internet use, suicidality and NSSI, and it showed that a higher prevalence of NSSI of the subjects with problematic internet use, with point prevalence varying considerably between 1.6 and 18.7% (42). The link between NSSI and problematic internet use may suggest that negative emotions and cognition combined with inappropriate coping strategies, such as substance abuse and behavioral avoidance, could lead to NSSI (40, 43).

Early traumatic experience is also an important factor associated with NSSI. In a survey of 1,255 Chinese young adults (ages 17 and 26), 83.3% reported childhood physical abuse and 85.9% reported childhood emotional abuse (44). A meta-analysis of childhood maltreatment found that overall childhood maltreatment was associated with NSSI (OR = 3.42, 95% CI = 2.74–4.26), and the effect sizes for maltreatment subtypes ranged from OR 1.84 (95% CI = 1.45–2.34) for childhood emotional neglect to OR 3.03 (95%CI = 2.56–3.54) for childhood emotional abuse (19). Childhood maltreatment and its subtypes were associated with NSSI. Traumatic experiences such as childhood abuse can lead to NSSI by increasing impulsivity, reducing inhibition of negative emotions, and impairing emotional regulation (45).

A problematic parent-child relationship was a factor associated with NSSI. Parental conflicts and parent-child conflicts have been linked to a range of psychological problems in teenagers, such as problematic internet use, aggressive behavior, and poor sleep (46). Additionally, subgroup analysis showed that the effect size of risk factors in left-behind children was larger than that of the general samples.

Poor sleep quality and nightmares were independently associated with NSSI. Research has shown an association between sleep disturbances and suicidal behavior, however, the relation between NSSI and sleep disturbances has rarely been examined (47). Poor sleep and insomnia have been associated with a greater likelihood of recent NSSI and greater NSSI severity (48). Nightmares, but not insomnia, were associated with NSSI while controlling for depressive symptoms, and the relationship between nightmares and NSSI may be mediated by emotional dysregulation (47). Adolescents with higher levels of loneliness were more likely to engage in NSSI, while adolescents with high levels of social support were less likely to engage in NSSI (46).



LIMITATIONS

Several limitations about this study need to be acknowledged. First, although we used strict criteria when selecting eligible studies, since no uniform definition of NSSI is available, the measures of NSSI varied considerably across the 25 included studies, which might affect our findings. Differences in reported prevalence of NSSI may be due to heterogeneous samples, the definition of NSSI, and the assessment tools used. Second, we found significant publication bias in the included studies regarding all associated factors except for internet addiction. This suggests that our findings (the estimated effect sizes) may be inflated, and caution should be exercised when interpreting these results. Third, the retrieval was limited to articles published in English or Chinese languages, although it is likely that there are valuable publications in other languages that we failed to include. Fourth, almost all (except one) included studies were cross-sectional surveys of non-clinical samples. The inherent limitation of cross-sectional studies makes it hard to infer causality of those factors, therefore, we tried to avoid the term risk factor when possible; and when used, it is more often in a statistical sense than a clinical sense. Finally, NSSI in our analysis was treated as a binary variable and all individuals were classified as NSSI group and non-NSSI group. This binary coding, therefore, may lead to misclassification and artificial inflation of the number of people in the NSSI group. Future analysis may need to use continuous NSSI measurement, which may produce significantly stronger NSSI prediction.



IMPLICATIONS FOR CLINICIANS AND FUTURE RESEARCH

NSSI is an increasing public health problem in adolescents in China. More tools are urgently needed for prevention, screening, assessment, and treatment of NSSI (49). Many of the identified associated factors for NSSI are modifiable, such as traumatic experiences, mental health symptoms, and sleep disturbance. Further, left-behind children appear uniquely vulnerable and may be disproportionately impacted by certain risk factors. Most of the current domestic studies are cross-sectional surveys, which cannot infer the causal relationship between the associated factors and NSSI. Long-term cohort studies may better elucidate the relationships between specific risk factors, NSSI, and suicide. Using continuous measures of NSSI in future research may be better suited for identifying meaningful risk factors for these behaviors (18). Future studies need to investigate specific vulnerable subgroups, evaluate longitudinal cohorts, and assess the efficacy of interventions to identify, prevent, and treat NSSI.



CONCLUSION

Despite some limitations, this study is the first attempt to examine the factors associated with NSSI among Chinese adolescents. The high incidence of NSSI among Chinese adolescents is concerning. A better understanding of this behavior and its associated factors may inform strategies to reduce the incidence of NSSI. Based on a meta-analysis of published reports, we highlighted a few important factors that are associated with NSSI. Further research and interventions addressing problematic parent-child relationships, problematic internet use, and sleep may be important to improving the mental health of adolescents. Only children and left-behind children in China must be further studied. Efforts to de-stigmatize and increase access to mental health treatment are critical. Schools may be engaged in teaching mindfulness and other skills that promote positive coping and emotional regulation. Encouraging children and families to seek mental health treatment for adolescents with NSSI may ultimately decrease the risk of serious long-term consequences, such as suicide.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author/s.



AUTHOR CONTRIBUTIONS

JL and Y-yF designed the study and wrote the protocol. Y-yF and Y-yZ conducted literature searches. Y-yF conducted meta-analysis and produced figures. Y-yF, JL, and Y-yZ wrote the first draft of the manuscript. Y-lT and RC contributed to data interpretation and critical revision of the manuscript. All authors contributed to the article and approved the submitted version.



FUNDING

This study was funded by Capital clinical characteristic application research and achievement promotion: clinical study of transdiagnostic group cognitive behavioral therapy for emotional disorders (Grant Number: Z161100000516066) and Beijing Municipal Administration of Hospitals Clinical medicine Development of special funding (Grant Number: ZYLX201815).



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2021.747031/full#supplementary-material



REFERENCES

 1. Brown RC, Plener PL. Non-suicidal self-injury in adolescence. Curr Psychiatry Rep. (2017) 19:20. doi: 10.1007/s11920-017-0767-9

 2. Hasking P, Boyes ME, Finlay-Jones A, McEvoy PM, Rees CS. Common pathways to NSSI and suicide ideation: the roles of rumination and self-compassion. Arch Suicide Res. (2018) 23:247–60. doi: 10.1080/13811118.2018.1468836

 3. Glenn CR, Lanzillo EC, Esposito EC, Santee AC, Nock MK, Auerbach RP. Examining the course of suicidal and nonsuicidal self-injurious thoughts and behaviors in outpatient and inpatient adolescents. J Abnorm Child Psychol. (2017) 45:971–83. doi: 10.1007/s10802-016-0214-0

 4. Lang J, Yao Y. Prevalence of nonsuicidal self-injury in Chinese middle school and high school students: a meta-analysis. Medicine. (2018) 97:e12916. doi: 10.1097/MD.0000000000012916

 5. Bell TM, Qiao N, Jenkins PC, Siedlecki CB, Fecher AM. Trends in emergency department visits for nonfatal violence-related injuries among adolescents in the United States, 2009–2013. J Adolesc Health. (2016) 58:573–5. doi: 10.1016/j.jadohealth.2015.12.016

 6. Harris IM, Beese S, Moore D. Predicting repeated self-harm or suicide in adolescents and young adults using risk assessment scales/tools: a systematic review protocol. Syst Rev. (2019) 8:87. doi: 10.1186/s13643-019-1007-7

 7. Andover MS, Morris BW, Wren A, Bruzzese ME. The co-occurrence of non-suicidal self-injury and attempted suicide among adolescents: distinguishing risk factors and psychosocial correlates. Child Adolesc Psychiatry Ment Health. (2012) 6:1–7. doi: 10.1186/1753-2000-6-11

 8. Clarke S, Allerhand LA, Berk MS. Recent advances in understanding and managing self-harm in adolescents. F1000 Res. (2019) 8:F1000. doi: 10.12688/f1000research.19868.1

 9. Hawton K, Zahl D, Weatherall R. Suicide following deliberate self-harm: long-term follow-up of patients who presented to a general hospital. Br J Psychiatry. (2003) 182:537–42. doi: 10.1192/bjp.182.6.537

 10. Halicka J, Kiejna A. Non-suicidal self-injury (NSSI) and suicidal: Criteria differentiation. Adv Clin Exp Med. (2018) 27:257–61. doi: 10.17219/acem/66353

 11. Nakar O, Brunner R, Schilling O, Chanen A, Fischer G, Parzer P, et al. Developmental trajectories of self-injurious behavior, suicidal behavior and substance misuse and their association with adolescent borderline personality pathology. J Affect Disord. (2016) 197:231–8. doi: 10.1016/j.jad.2016.03.029

 12. Groschwitz RC, Kaess M, Fischer G, Ameis N, Schulze UM, Brunner R, et al. The association of non-suicidal self-injury and suicidal behavior according to DSM-5 in adolescent psychiatric inpatients. Psychiatry Res. (2015) 228:454–61. doi: 10.1016/j.psychres.2015.06.019

 13. Sacks D, Society CP, Committee AH. Age limits and adolescents. Paediatr Child Health. (2003) 8:577. doi: 10.1093/pch/8.9.577

 14. Vega D, Sintes A, Fernández M, Puntí J, Soler J, Santamarina P, et al. Review and update on non-suicidal self-injury who how and why. Actas Esp Psiquiatr. (2018) 46:146–55.

 15. Swannell SV, Martin GE, Page A, Hasking P, St John NJ. Prevalence of nonsuicidal self-injury in nonclinical samples: systematic review, meta-analysis and meta-regression. Suicide Life-Threat Behav. (2014) 44:273–303. doi: 10.1111/sltb.12070

 16. Monto MA, McRee N, Deryck FS. Nonsuicidal self-injury among a representative sample of US adolescents, 2015. Am J Public Health. (2018) 108:1042–8. doi: 10.2105/AJPH.2018.304470

 17. Taylor PJ, Jomar K, Dhingra K, Forrester R, Shahmalak U, Dickson JM, et al. meta-analysis of the prevalence of different functions of non-suicidal self-injury. J Affect Disord. (2018) 227:759–69. doi: 10.1016/j.jad.2017.11.073

 18. Fox KR, Franklin JC, Ribeiro JD, Kleiman EM, Bentley KH, Nock MK. Meta-analysis of risk factors for nonsuicidal self-injury. Clin Psychol Rev. (2015) 42:156–67. doi: 10.1016/j.cpr.2015.09.002

 19. Liu RT, Scopelliti KM, Pittman SK, Zamora AS. Childhood maltreatment and non-suicidal self-injury: a systematic review and meta-analysis. Lancet Psychiatry. (2018) 5:51–64. doi: 10.1016/S2215-0366(17)30469-8

 20. Liu YX, Jiang QB. Who benefits from being an only child? A study of parent–child relationship among Chinese junior high school students. Front Psychol. (2021) 11:3790. doi: 10.3389/fpsyg.2020.608995

 21. Zeng Y, Hesketh T. The effects of China's universal two-child policy. Lancet. (2016) 388:1930–8. doi: 10.1016/S0140-6736(16)31405-2

 22. Pesonen AK, Räikkönen K, Heinonen K, Kajantie E, Forsén T, Eriksson JG. Reproductive traits following a parent-child separation trauma during childhood: a natural experiment during World War II. Am J Hum Biol. (2008) 20:345–51. doi: 10.1002/ajhb.20735

 23. Wen YJ, Hou WP, Zheng W, et al. The neglect of left-behind children in China: a meta-analysis. Trauma Violence Abuse. (2020). doi: 10.1177/1524838020916837

 24. Pesonen AK, Räikkönen K, Heinonen K, Kajantie E, Forsén T, Eriksson JG. Depressive symptoms in adults separated from their parents as children: a natural experiment during World War II. Am J Epidemiol. (2007) 166:1126–33. doi: 10.1093/aje/kwm251

 25. Räikkönen K, Lahti M, Heinonen K, Pesonen AK, Wahlbeck K, Kajantie E, et al. Risk of severe mental disorders in adults separated temporarily from their parents in childhood: the Helsinki birth cohort study. J Psychiatr Res. (2011) 45:332–8. doi: 10.1016/j.jpsychires.2010.07.003

 26. Lan T, Jia X, Lin D, Liu X. Stressful life events, depression, and non-suicidal self-injury among Chinese left-behind children: moderating effects of self-esteem. Front Psychiatry. (2019) 10:244. doi: 10.3389/fpsyt.2019.00244

 27. Flottorp SA, Oxman AD, Krause J, Musila NR, Wensing M, Godycki-Cwirko M, et al. A checklist for identifying determinants of practice: a systematic review and synthesis of frameworks and taxonomies of factors that prevent or enable improvements in healthcare professional practice. Implement Sci. (2013) 8:1–11. doi: 10.1186/1748-5908-8-35

 28. Stang A. Critical evaluation of the Newcastle-Ottawa scale for the assessment of the quality of nonrandomized studies in meta-analyses. Eur J Epidemiol. (2010) 25:603–5. doi: 10.1007/s10654-010-9491-z

 29. Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-analyses. BMJ. (2003) 327:557–60. doi: 10.1136/bmj.327.7414.557

 30. Ge Y, Song L, Clancy RF, Qin Y. Studies on left-behind children in China: reviewing paradigm shifts. New Dir Child Dev. (2019) 2019:115–35. doi: 10.1002/cad.20267

 31. Xiao Y, He L, Chang W, Zhang S, Wang R, Chen X, et al. Self-harm behaviors, suicidal ideation, and associated factors among rural left-behind children in west China. Ann Epidemiol. (2020) 42:42–9. doi: 10.1016/j.annepidem.2019.12.014

 32. Stewart JG, Esposito EC, Glenn CR, Gilman SE, Pridgen B, Gold J, et al. Adolescent self-injurers: Comparing non-ideators, suicide ideators, and suicide attempters. J Psychiatr Res. (2017) 84:105–12. doi: 10.1016/j.jpsychires.2016.09.031

 33. Plener PL, Schumacher TS, Munz LM, Groschwitz RC. The longitudinal course of non-suicidal self-injury and deliberate self-harm: a systematic review of the literature. Borderline Personal Disord Emot Dysregul. (2015) 2:1–11. doi: 10.1186/s40479-014-0024-3

 34. Mo J, Wang C, Niu X, Jia X, Liu T, Lin L. The relationship between impulsivity and self-injury in Chinese undergraduates: The chain mediating role of stressful life events and negative affect. J Affect Disord. (2019) 256:259–66. doi: 10.1016/j.jad.2019.05.074

 35. Chen L, Zhao RL, Chen H. Association between coping styles and non-suicidal self-injury among undergraduate students in Wuhan. Zhonghua Liu Xing Bing Xue Za Zhi. (2017) 38:1607–10. doi: 10.3760/cma.j.issn.0254-6450.2017.12.004

 36. Khanipour H. Suicide probability in adolescents with a history of childhood maltreatment: the role of non-suicidal self-injury, emotion regulation difficulties, and forms of self-criticism. Int J High Risk Behav Addict. (2016) 5:e23675. doi: 10.5812/ijhrba.23675

 37. Wan Y, Chen R, Wang S, Clifford A, Zhang S, Orton S, et al. Associations of coping styles with nonsuicidal self-injury in adolescents: Do they vary with gender and adverse childhood experiences? Child Abuse Negl. (2020) 104:104470. doi: 10.1016/j.chiabu.2020.104470

 38. Tang J, Ma Y, Lewis SP, Chen R, Clifford A, Ammerman BA, et al. Association of internet addiction with nonsuicidal self-injury among adolescents in China. JAMA Netw. (2020) 3:e206863-e. doi: 10.1001/jamanetworkopen.2020.6863

 39. Feng Y, Ma Y, Zhong Q. The relationship between adolescents' stress and internet addiction: A mediated-moderation model. Front Psychol. (2019) 10:2248. doi: 10.3389/fpsyg.2019.02248

 40. Kaess M, Durkee T, Brunner R, Carli V, Parzer P, Wasserman C, et al. Pathological Internet use among European adolescents: psychopathology and self-destructive behaviours. Eur Child Adolesc Psychiatry. (2014) 23:1093–102. doi: 10.1007/s00787-014-0562-7

 41. Mészáros G, Gyori D, Horváth LO, Szentiványi D, Balázs J. Nonsuicidal self-injury: Its associations with pathological internet use and psychopathology among adolescents. Front Psychiatry. (2020) 11:814. doi: 10.3389/fpsyt.2020.00814

 42. Steinbüchel TA, Herpertz S, Kuelpmann I, Kehyayan A, Dieris-Hirche J, Te Wildt BT. Internet addiction, suicidality and non-suicidal self-harming behavior-a systematic review. Psychother Psychosom Med Psychol. (2017) 68:451–61. doi: 10.1055/s-0043-120448

 43. Chwaszcz J, Lelonek-Kuleta B, Wiechetek M, Niewiadomska I, Palacz-Chrisidis A. Personality traits, strategies for coping with stress and the level of internet addiction—a study of Polish secondary-school students. Int J Environ Res Public Health. (2018) 15:987. doi: 10.3390/ijerph15050987

 44. Ni Y, Hesketh T. Childhood maltreatment: experiences and perceptions among Chinese young people. J Interpers Violence. (2020). doi: 10.1177/0886260519898446

 45. Franzke I, Wabnitz P, Catani C. Dissociation as a mediator of the relationship between childhood trauma and nonsuicidal self-injury in females: A path analytic approach. J Trauma Dissociation. (2015) 16:286–302. doi: 10.1080/15299732.2015.989646

 46. Tang J, Li G, Chen B, Huang Z, Zhang Y, Chang H, et al. Prevalence of and risk factors for non-suicidal self-injury in rural China: results from a nationwide survey in China. J Affect Disord. (2018) 226:188–95. doi: 10.1016/j.jad.2017.09.051

 47. Ennis CR, Short NA, Moltisanti AJ, Smith CE, Joiner TE, Taylor J. Nightmares and nonsuicidal self-injury: the mediating role of emotional dysregulation. Comp Psych. (2017) 76:104–12. doi: 10.1016/j.comppsych.2017.04.003

 48. Bandel SL, Brausch AM. Poor sleep associates with recent nonsuicidal self-injury engagement in adolescents. Behav Sleep Med. (2020) 18:81–90. doi: 10.1080/15402002.2018.1545652

 49. Spitzen TL, Tull MT, Baer MM, Dixon-Gordon KL, Chapman AL, Gratz KL. Predicting engagement in nonsuicidal self-injury (NSSI) over the course of 12 months: the roles of borderline personality disorder pathology and emotional consequences of NSSI. J Affect Disord. (2020) 277:631–9. doi: 10.1016/j.jad.2020.08.049

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Fan, Liu, Zeng, Conrad and Tang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/inline_1.gif
o





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Factors Associated With Non-suicidal Self-Injury in Chinese Adolescents: A Meta-Analysis



		Introduction



		Materials and Methods



		Search Strategy



		Selection Criteria



		Data Extraction and Quality Assessment



		The Strategy of Meta-Analyses







		Results



		Search Results and Characteristic of Studies



		Factors Associated With NSSI



		Traumatic Experience



		Problematic Parent-Child Relationship



		Adverse Life Events



		Sleep Disturbance



		Problematic Internet Use



		Mental Health Problems



		Negative Coping Style



		Publication Bias









		Moderator Analysis



		Type of Factors Associated With NSSI



		Sample Type













		Discussion



		Limitations



		Implications for Clinicians and Future Research



		Conclusion



		Data Availability Statement



		Author Contributions



		Funding



		Supplementary Material



		References

















OPS/images/fpsyt-12-747031-t003.jpg
Factors

Traumatic experience

Problematic parent-chid relationship
Adverse life events

Sleep disturbance

Problematic internet use

Mental health problems.

Negative coping style

Overall

Egger’s intercept

3.75
2.39
3.41
2.10
-1.29
358
541
297

SE

0.634
0.605
0.297
0.455
0.931
1.136
0.852
0.297

0.000
0.001
0.000
0.000
0.166
0.002
0.000
0.000





OPS/images/inline_2.gif
Xy





OPS/images/fpsyt-12-747031-t002.jpg
Factors

Traumatic experience
Problematic parent-child relationship
Adverse lfe events

Sleep disturbance

Problematic internet use

Mental health problems

Negative coping style

Overall

ES, effect size; LL, lower limit; UL, upper limit.

Prediction cases

30

18

13

17

94

ES

1.728
1.585
2.284
1734
2023
1578
2.040
1.784

Effect size and 95% interval

LL

1.496
1.279
1.324
1.084
1.906
1.187
1.207
1.582

uL

1.959
1.899
3.245
2383
2141
1.969
2783
1.886

Test of null (2-trial)

2Z value

14.64
10.16
466
523
33.84
7.91
538
2235

P

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000





OPS/images/fpsyt-12-747031-t001.jpg
Factors

Traumatic experience

Problematic parent-child relationship
Adverse lfe events

Sleep disturbance

Problematic internet use

Mental health problems

Negative coping style

Overall

Prediction cases

30

18

13

17

94

73,423
45,654
42,574
15,611

56,092
93,120
21,584
186,447

Q-value

417.21
194.99
162.48
22.14
2.49
796.26
100.15
2,44591

df(Q)

Heterogeneity

p value

0.000
0.000
0.000
0.001
0.477
0.000
0.000
0.000

97.60
94.99
99.89
81.21
0.00
99.98
97.77
99.93

Tau?

0371
0335
2.888
0.386
0.000
0.644
0.820
0484









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Psychiatry





OPS/images/fpsyt-12-747031-g005.gif
EfectSze  Woght

suay wnssnG ()
cuzmie [ 00 099, 101 2842
wanr . 2130 07,3201 1431
wanr s250 140,011 258
xaa019 —— (175 025
was - 1500 0m. 220 2137
o - 1520 100, 200 2047
vt - 173 108, 238
Hooganay: #2030, =8121% 1 =532
Tostol +0:0(5) 214,000
Tosto1020.22523,2000

§ B £

Random-afocts REML model





OPS/images/fpsyt-12-747031-g006.gif
EflectSze — Weight

suy wnssnc o9
a2019 e 118239 820
Canzore 1680 103,200 458
uzon W 20s(193.219 B2t
Pang2020 e (156239 Tse
overat - ez
gty €000, 000%, 1 100

Tostot56;009 #2459 048

Teitot0=0:223384,p2000

Random-effocts REML model





OPS/images/fpsyt-12-747031-g003.gif
EfoctSae  Weih

suty wnsswc o5
Damz0nes - 3l oo, 17 651
Z2014c u oss( 055,084 713
2 2014s = oss( o4 09 111
2o 2018 . 20 136320 388
2um20tee RN fout 127 4m
e —a— sn( e 22
2200 —— 2200 089350 31
22016 - e 13100 671
206 e wen( 09289 421
Zem 2016 3190 045,682 085
Ruzits - 2 122289 605
Ruzite - 216 169265 616
ozt - 210 178,25
Ruzita - 213
o201 L] 1os( oms 1261 701
o208 u 1o1( 0%z 1310 722
pang20200 [] 138 18152 708
pang 20200 ] 105 083,120 658
ot - sss 128,189
Hoegonsy: ¢ 0351 0409%, ' 1095
Testolt +; (1)« 19430.+000
Testo 02022 10.16,92000

L B

Randorm-affects REML model





OPS/images/fpsyt-12-747031-g004.gif
EfeciSze  Woent

suoy weosic 9
oz —m— emewm i s
onz0rz [ 1020 101, 102 831
Zamzie (12 189 82
xazir . 1520122 182 8
g 2080 S 212 3o 12
s 2018 - 2580150 355 102
Fuzotea ) was( 12 130 830
ey . 50103 121 830
g 20108 - (09, 250 187
oy 20180 - 20134 331 784
s = 1, 1 83
azon . azsi23. 620 62
o200 - 2251 158 299 798
ot - 2m 132 320
Howopsnsy £289,7  059%. 4 52179

Testo,26;0(12) 16248, 000

Testo0-0:22468,52000

Randorm-effocts REML rmodel





OPS/images/fpsyt-12-747031-g009.gif





OPS/images/fpsyt-12-747031-g007.gif
e sxe  Weon
suy oo o
xuaon - 137018100 608
xu20n - T a8 6o
Yon20r2 1040 102,108 616
xo2 - 1230 105, 141 610
ez [ 1030 102,100 616
ey 20185 L] 1300125150 610
cuzts e 2m(imsw e
2emzies W0z 57,429 602
xnzoima [ 1060 108, 107 616
xnaim - oss{ 0%, 099 618
xnzoir [l 1051 102,107 616
Fozoes [] g2 et
nazoie - 1840 164,200 606
Fozotes [ 1990109 117 616
azio u 030 102,100 636
o029 —m— 2mim33
X200 iy e
vt - 1s8( 10,197
Htoopensy € 064 P 59.00%, . 557231
Testol =016 T56.2.p =000
Testts

[ S N





OPS/images/fpsyt-12-747031-g008.gif
g

—

1121 0% 125
R
001 312, 4011
2161 176, 250
720 148 199
23 102,272

2000 130,278

P
1660
i
1668





OPS/images/cover.jpg
’ frontiers
in Psychiatry

Factors Associated With
Non-suicidal Self-Injury in Chinese
Adolescents: A Meta-Analysis





OPS/images/fpsyt-12-747031-g001.gif
‘Rewrdsideniied hrovgh dabassarch | | Addions esondsdaifiod
@ -10119) [Rsor———
ONKL 1971 WongFong: 6626
PO 898 Scopu: 14 Erbse: 37
PucINFO 75 Cochane:$70. Mol 76

950 el i sfr
[rr—

e — e
\ [
=
] £

o
o

son
ncuding terbts 0792
mixed or uacear cucome
il 6.
ActrlesattoNSSI O

e reor e it for NS
[E—r o

e ol astavildle -0

o

[T ———
e

I

Subcincalsdin
PRT—.
(s
25






OPS/images/fpsyt-12-747031-g002.gif
[EfectSze  Weoht

sy woosie )
Twpzotsat sl w20 2z
Trgz01s2 1ol s 210 32
Tmzorez 0 121 2%
Tangzoraat 1200 10m 13 2
Zung20res 20 13 878
um20res 1320 097, 1671 245
Zum20nec oL 107131 371
Damg20res 2l s 13 a7
suzoisg 10 0 90 360
suaors0 - 280 206,309 310
P 250 10142 360
oy ol 134,182 246
suzvisa 2080 179,23 358
P el 3 o 357
vy ol 116 164 361
2em208 3190 048,63 037
Fuzorss sl 0128 372
Fuzotea 1Sl w181 267
az0re 160 14 1 270
Fuzorse sl 08 13 an
Fuzotta 1210 w0 13 an
Won20100 ——m— sl 3w e 13
won201%5 —m— e[ 308y 1w
o200 u Ll 180 36
Wong20200 [] 30 182 194 364
ong 20200 - 0t 200,34 343
Womg 20200 = 28 190,248 350
Viomy 20200 - 2m 237,309 349
Wiong 20208 [ 162l iz 1 365
omg 2020 L] 231 208,269 3%
owan . 730 180 196
Hotoogeosty =037, 1= 97.60%, ' = 4169

Teste020:029) 41721, p2 000

Tee0-0.25 14645200

Randormetfects REML model





