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The factors associated with non-suicidal self-injury (NSSI) of adolescents have been widely researched. However, the underlying mechanism of the relationship between childhood trauma and NSSI is limited. This study aimed to explore the risk factors for NSSI among Chinese adolescents. Our hypothesis was that psychological sub-health (PSH) played a mediating role between childhood trauma and NSSI. The Childhood Trauma Questionnaire, the Multidimensional Sub-health Questionnaire of Adolescent, and the self-report NSSI were used to measure childhood trauma, PSH, and NSSI. Structural equation model (SEM) was performed to verify our hypothesis. The results showed that 33.9% of the participants in our survey had engaged in NSSI in the past year. Adolescents who were left-behind children or in primary schools were more likely to engage in NSSI. Additionally, 56.2% of the participants had moderate to severe childhood trauma, and 26.1% of the participants had PSH. Furthermore, childhood trauma and PSH would increase the risk of NSSI by 2 times (B = 0.79, p < 0.01) and 5 times (B = 1.64, p < 0.01), respectively. SEM was established (p = 0.512) and the goodness-of-fit indices were examined (CMIN/DF = 0.892; GFI = 0.997; AGFI = 0.992; NFI = 0.991; RFI = 0.980; IFI = 1.00; TLI = 1.00; CFI = 1.00; RMSEA < 0.001). The SEM indicated that childhood trauma positively predicted NSSI both directly and indirectly through PSH. PSH has been confirmed to have partial mediating effects between childhood trauma and NSSI. The assessment of PSH may be an operable and effective method to screen and predict NSSI. Meanwhile, the intervention of childhood trauma and PSH may effectively prevent and reduce the occurrence of NSSI among adolescents.
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INTRODUCTION

Non-suicidal self-injury (NSSI) is usually defined as deliberate and self-inflicted damage to the body without suicidal intent, which excludes socially accepted behaviors (e.g., piercing, tattooing, or religious rituals) (1). The essential difference between NSSI and suicide, suicidal ideation or suicide attempts is that NSSI is defined as occurring without suicidal intent. Yet another widely used term for nonfatal self-mutilation is self-harm (regardless of suicidal intent), and the wish to die may be one of the motives or reasons for self-harm. NSSI is an urgent public health problem. The global prevalence of NSSI among adolescents is estimated to be 17.2% (2), while that in China is 22.37% (3). Self-injurious thoughts and behaviors are risk factors for further suicidal ideation, attempts, and death (4–6). More than 800 000 people die by suicide every year (7), while each suicide in a population is accompanied by more than 20 suicide attempts (8). In addition, NSSI was significantly and prospectively associated with increased levels of suicide ideation and suicide attempts and was identified as an important factor to assess the risk for later suicidality (9). Analysis of global patterns of mortality in young people indicated that NSSI has been verified as the strongest predictor of future suicide (10).

The COVID-19 pandemic poses greater challenges to mental health, however, research on NSSI among adolescents was limited (11). An emergency department in Ireland observed a reduction (35%) initially and followed a sharp increase (104%) in patients with self-harm from March to May 2020 (12). Besides, a retrospective international cohort study which examined the differences in hospital emergency psychiatric presentations for NSSI during the COVID-19 pandemic, had observed an increase in the number of adolescents seeking emergency services owing to self-harm (13).

There are many causes of NSSI, and childhood trauma as a prominent traditional risk factor has been extensively studied (14, 15). Childhood trauma mainly refers to emotional and physical abuse or neglect from family or society, approximately one-third of children are reported to have experienced severe childhood trauma (16). Actual or potential physical harm to a child caused by a caregiver or other person using rude and inappropriate behavior toward the child, or chronic and inappropriate emotional reactions to the child, such as malicious rejection, intimidation, or use of sarcastic, insulting, and discriminatory language toward the child. There was also the possibility of being molested as a child, or even being coerced into doing something sexual. Numerous studies have shown that childhood trauma can lead to extensive adverse and lasting effects, such as chronic fatigue syndrome (17), poor academic achievements (18), adulthood depression and anxiety symptoms (19), and early drug use (20). Childhood trauma undermines children's ability to develop positive adaptations, and in turn, the vulnerability of children's adaptive resources leads them to adopt flawed alternative regulatory and relational strategies such as NSSI (21). Trauma experts have noted that, while individuals report NSSI for a variety of reasons, the most salient is reacting to perceived uncomfortable and overwhelming emotions (21). NSSI was conceptualized as being associated not only with intrapersonal motivations (e.g., management of internal states), but also with interpersonal motivations (e.g., to evoke others' emotional responses, such as pity or anger) (22). Child maltreatment is an urgent public health problem that deserves more attention and scientific investment during health and socioeconomic crises like COVID-19 (23). The recession, especially parental job loss, exacerbated the risk of child abuse (24).

In recent years, the mechanisms between childhood trauma exposure and NSSI behaviors have aroused great interest among psychological workers. For screening and preventing NSSI among adolescents, there is an urgent need for an efficient and operable tool. Previous research ideas have focused on a specific point, with the main relevant concepts being borderline personality, alexithymia, and resilience (25–27). However, it is not realistic to screen for everything in practice. In view of the above reasons, this study will focus on a comprehensive concept of psychological sub-health state (PSH). PSH is a psychological state between health and disease, which is characterized by emotional and behavioral problems and the decline of social adaptability, but it is not in line with clinical or subclinical disease diagnosis (28). PSH is generally regarded as a series of suboptimal health states, mainly manifested by unexplained mental fatigue, panic, anxiety, low self-esteem, nervousness, recklessness, and even suicidal thoughts (29). Adolescents in a PSH state may feel inexplicably restless and stressed, feeling that others are not being friendly to them, or having difficulty controlling their anger and impulsiveness. PSH usually does not seriously impact their study and life, but this kind of state can bring adverse psychological and behavioral consequences. This study would explore the pathway from previous adverse experience (childhood trauma), current psychological state (PSH state) to adverse outcomes (NSSI).

The primary objective of the current study was to investigate the prevalence of childhood trauma, PSH, and NSSI of Chinese adolescents during the COVID-19 pandemic. Additionally, we aimed to analyze the relationships between previous or undergoing childhood trauma, current detrimental PSH states and NSSI behaviors. More specifically, this study explored the risk factors for NSSI with the aim of reducing the incidence of NSSI in adolescents. Furthermore, we hypothesized that childhood trauma would be directly and indirectly related to NSSI via PSH. The structural equation model (SEM) would be applied to examine the mediating role of PSH in the relationship between childhood trauma and NSSI.



MATERIALS AND METHODS


Participants

Participants were included in this survey if: (1) they were minors (<18 years old), and (2) they volunteered to participate in this survey. Adolescents with severe mental or physical illness, or with impaired audiovisual function would be excluded from the study. All participants were recruited from schools in Anhui Province, China, between October 2020 and April 2021. Firstly, under the guidance of their school teachers, we explained the purpose and process of the study to the participants and made sure that they fully understood the study. Written informed consent were then obtained from the participants and their guardians (parents, or other caregivers). This survey was approved by the Ethics Committee of Chaohu Hospital, Anhui Medical University (2019-kyxm-012). All research procedures were strictly in line with the principles of the Helsinki Declaration.



Measures

A self-designed questionnaire was used to collect sociodemographic characteristics. All participants received a screening questionnaire for NSSI (30, 31), asking ‘Have you ever deliberately harmed yourself, but did not mean to kill yourself in the past year?’. Subsequently, a list of eight NSSI methods were presented as follows: (1) Have you ever hit yourself? (2) Have you ever pulled your hair yourself? (3) Have you ever banged your head or fisted against something? (4) Have you ever pinched yourself? (5) Have you ever scratched yourself? (6) Have you ever bitten yourself? (7) Have you ever exposed yourself to smoke, fire, flames, and overheated substances? and (8) Have you ever cut or pierced yourself? Participants who confirmed the reality that they had engaged in NSSI, the frequency of NSSI was investigated. The Cronbach's α coefficient for the NSSI was reported to be 0.776 (31).

The simplified version of the Childhood Trauma Questionnaire (CTQ-SF), a 28-item self-report questionnaire, was employed to assess a history of emotional and physical abuse and neglect that the participants had experienced or is experiencing. The original English version of the CTQ-SF was written by Professor Bernstein and his colleagues (32, 33) and was translated into Chinese by Zhao et al. (34). CTQ-SF was widely used in Chinese adolescents and proved to have good reliability and validity (35, 36). CTQ-SF consists of five subscales, including emotional abuse, emotional neglect, physical abuse, physical neglect, and sexual abuse.

The Multidimensional Sub-health Questionnaire of Adolescent (MSQA) was applied to assess participants' psychological health state. MSQA is a self-report symptom inventory developed for Chinese adolescents by Tao (37). MSQA consists of psychological health part and physical health part, and only the psychological health part was investigated in this study. psychological health part consists of 39 items, including 3 dimensions: emotional symptoms (17 items), behavioral symptoms (9 items) and social adaptation problems (13 items). Score points based on the duration of each symptom (1 point: none or last <1 week; 2 points: last ≥ 1 weeks; 3 points: last ≥ 2 weeks; 4 points: last ≥ 1 month; 5 points: last ≥ 2 months; 6 points: last ≥ 3 months). PSH state was determined if more than 7 items scored ≥4 points (38). MSQA has good reliability and validity (39), and Cronbach α coefficient is 0.96.



Statistical Analysis

Data analyses were conducted with SPSS 21.0, and AMOS 21.0 software packages. Chi-square tests were performed on classified variables. The single-sample Kolmogorov-Smirnov test was used to verify the data distribution type. The independent sample T-test or Mann-Whitney U test were used to compare variables of NSSI group with the non-NSSI group. Spearman or Pearson correlation analyses were applied to describe the correlations among continuous variables. In addition, Binary Logistic regression was used to explore the risk factors of participants' NSSI.

We performed a structural equation model (SEM) to verify the hypothesis of the mediating effect of PSH in the relationship between childhood trauma and NSSI. Confirmatory factor analysis was conducted in AMOS 21.0, and generalized least squares method was employed for parameter estimation. PSH and NSSI were latent variables. PSH was constructed with emotional symptoms, behavioral symptoms, and social adaptation problems, and NSSI was constructed with NSSI (Yes or No) and NSSI frequency. The following goodness-of-fit measures were used to evaluate how well the hypothesized model fit the sample data: Chi-square degrees of freedom ratio (CMIN/DF), comparative fit index (CFI), goodness-of-fit index (GFI), adjusted goodness-of-fit statistic (AGFI), incremental fit index (IFI), normed fit index (NFI), relative fit index (RFI), Tacker-Lewis index (TLI), and root mean square error of approximation (RMSEA). Generally, a well-fitting model is indicated when CFI, GFI, AGFI, IFI, NFI, RFI, and TLI values are above 0.9, CMIN/DF is below 2, and the RMSEA value is below 0.08. All statistical significance was set at p < 0.05, and all reported p-values were bilateral.




RESULTS


Social Demographic Characteristics of Participants

Based on the inclusion and exclusion criteria, we ultimately recruited 823 participants. After screening, 45 participants submitted incomplete questionnaires (33 for CTQ-SF questionnaires and 12 for MSQA questionnaires), thus, 778 questionnaires were eligible.

The demographic characteristics of NSSI group (n = 264, 33.9%) and non-NSSI group (n = 514, 66.1%) are shown in Table 1. And 72.3% participants of the NSSI group had frequently hurt themselves (≥5 times a year). Of the 778 participants, there were 391 (50.3%) male and 387 (49.7%) female aged 10 to 17 years (mean age: 12.7 ± 1.3 years). If sorted by grades, there are 352 (45.2%) primary school students (grades 5, 6), and 426 (54.8%) middle school students (grades 7, 8, 9, 10, 11). Generally, participants of younger or lower grades were more likely to develop NSSI behavior (p = 0.01). Among the 107 (13.8%) boarding students, 42.1% of them had NSSI, and the incidence of NSSI was not significantly higher than that of commuting students (p = 0.06). Additionally, nearly half of the participants (41.6%) had ever been or currently were left-behind children (i.e., children whose parents work in other cities and have been separated from their parents for more than half a year), and the incidence of NSSI was significantly higher than those who were accompanied by their parents (p = 0.02). Besides, most of the participants' parents were not well-educated (<9 years) and didn't have siblings. Additionally, 82.8% of the participants' parents are in married status, 15.7% of the participants' parents have divorced, and unfortunately 1.5% of the participants' parents were deceased. Over all, the presence of siblings, parents' marital state and education didn't differ significantly between the NSSI group and the non-NSSI group, while participants adolescents who were left-behind children or in primary schools were more likely to engage in NSSI.


Table 1. Social demographic characteristics of adolescents.
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Statistical description and comparison of childhood trauma and PSH among NSSI group and non-NSSI group.

The Mann–Whitney U-tests were used to compare childhood trauma and PSH between NSSI group and non-NSSI group (Table 2). More than half of the participants (56.2%) had moderate to severe childhood trauma and 43.7% of them had ever deliberately hurt themselves within the last year, which significantly exceeded that of participants without childhood trauma (21.4%). Furthermore, participants with NSSI behaviors scored much higher on each subscale of CTQ-SF than those without NSSI behaviors (p < 0.001). In addition, participants with PSH state account for only 26.1% and the incidence of NSSI was as high as 63.3%, while the incidence of NSSI among participants without PSH state is only 23.5%. The NSSI group scored significantly higher in emotional symptoms, behavioral symptoms, and social adaptation problems than the non-NSSI group (p < 0.001).


Table 2. The prevalence and intergroup comparison of childhood trauma and psychological sub-health state.
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Associations Between Childhood Trauma and Current PSH State

Table 3 presented the results of Spearman correlation analysis between the scores of CTQ-SF and MSQA. The total score of CTQ-SF was positively correlated with emotional symptoms (r = 0.42, p < 0.01), behavioral symptoms (r = 0.42, p < 0.01) and social adaptation problems (r = 0.41, p < 0.01). Also, high correlations were found between the PSH subscales (all r > 0.40, all p < 0.01).


Table 3. Associations between childhood trauma and psychological sub-health state (n = 778).
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Risk Factors for NSSI

Binary Logistic regressions with the “Enter” method were applied to explore the risk factors of NSSI. As shown in Table 4, childhood trauma (OR = 2.20, CI = 1.56–3.10), PSH (OR = 5.15, CI = 3.58–7.40) and grade (OR = 1.90, CI = 1.35–2.68) were risk factors for NSSI (R2 = 0.23). According to the analysis results, the risk of NSSI was 1.9 times higher for primary school students than for middle school students, 2.2 times higher for participants with childhood trauma than for those without childhood trauma, and 5.15 times higher for those in PSH state than for those in full mental health.


Table 4. Risk factors for NSSI (n = 778).

[image: Table 4]



Analysis of the Structural Equation Model

The SEM was successfully built (p = 0.512). Figure 1 presented the final results. Meanwhile, goodness-of-fit indices indicated satisfactory fit of the default model (CMIN/DF = 0.892; GFI = 0.997; AGFI = 0.992; NFI = 0.991; RFI = 0.980; IFI = 1.00; TLI = 1.00; CFI = 1.00; RMSEA < 0.001). Table 5 showed the direct, indirect, and total effects of the final SEM, and all values were standardized. There were direct effects of childhood trauma (β = 0.11, p < 0.001) and PSH (β= 0.47, p < 0.001) on NSSI. The indirect effects of childhood trauma on NSSI were 0.204 (p < 0.001), and the total effects were 0.317 (p < 0.001). In general, it was estimated that the predictors of NSSI (childhood trauma and PSH) could explain 28 percent of its variance (R2 = 0.28).


[image: Figure 1]
FIGURE 1. Structural equation model for all the participants. The numbers beside the arrows indicate standardized path coefficients. R2 represents squared multiple correlations. Probability level = 0.512; goodness-of-fit indices: CMIN/DF = 0.892; GFI = 0.997; AGFI = 0.992; NFI = 0.991; RFI = 0.980; IFI = 1.00; TLI = 1.00; CFI = 1.00; RMSEA < 0.001.



Table 5. Direct, indirect, and total effects of the final structural model.
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DISCUSSION

PSH has been confirmed to have partial mediating effects between childhood trauma and NSSI. To the best of our knowledge, this is the first study to investigate the effect of childhood trauma exposure on the occurrence of NSSI behaviors from the perspective of current PSH state.

Our survey results showed that 33.9% participants had engaged in NSSI in the past year. 56.2% of the participants had moderate to severe childhood trauma, and 26.1% of the participants had PSH. Additionally, adolescents who are left-behind children and in lower grades were more likely to engage in NSSI. Most importantly, the current findings highlighted that childhood trauma exposure and current PSH state significantly increase the risk of developing NSSI behaviors. Specifically, childhood trauma and the current adverse PSH in adolescents can increase the NSSI risks by 2 times and 5 times, respectively. Meanwhile, the SEM successfully verified our initial hypothesis that childhood trauma positively predicted NSSI both directly and indirectly through PSH.

This paper explored whether the prevalence of NSSI among Chinese adolescents increased during the COVID-19 pandemic. As we predicted, the prevalence of NSSI had increased sharply. The prevalence rate of NSSI in this study is consistent with that in the COVID-19 epidemic period in the domestic and overseas, and higher than that before the COVID-19 epidemic. Consistent with our findings, an online survey shows that the proportion of Canadian adolescents who intentionally hurt themselves seems to be higher than before the COVID-19 pandemic (40). However, a recent meta-analysis of the prevalence of self-harm (including NSSI and suicide attempts) in infectious disease epidemics, mainly including epidemics of Spanish Flu, severe acute respiratory syndrome, Ebola virus disease and COVID-19, hadn't found strong evidence on the association of infectious epidemics with self-harm (41). However, the authors above also noted that the prevalence of self-harm may be underestimated due to lockdown, under-reporting, and poor-quality studies. Therefore, the impact of epidemic on NSSI needs to be confirmed by further accumulation of more evidence.

Our study found that prevalence of NSSI was higher in primary school students than in middle school students. A recent meta-analysis showed that the prevalence of self-injurious behavior peaked at age 15 and then decreased in females, but there is a paucity of data from studies of males (42). Studies have shown that the onset of engaging self-harm (regardless of suicidal intent) behavior typically between the ages of 12 and 15 years, and cease within 5 years of the initial onset (43, 44). The fact that we investigated the incidence of NSSI in the past year rather than the overall incidence may explain the apparently high rate of self-injury in lower grade participants. The neurodevelopmental vulnerability of early adolescents predisposes them to the development of emotional disorders and increased risk-taking behaviors (44). Additionally, our study found that left-behind children are more likely to injure themselves than those accompanied by their parents. Left-behind children are defined as minors whose parents have migrated to other cities to work or one of them has gone out to work and the other one has no ability to supervise them. Previous studies have demonstrated that children separated from their parents due to parental work, incarceration or abandonment show an increased likelihood of self-injury (45, 46). Therefore, child welfare institutions should pay more attention to left-behind children.

We investigated the childhood trauma of the participants, and the results showed that most participants had at least one type of childhood trauma, and childhood trauma exposure significantly increased the risk of NSSI. The strong link between NSSI and childhood trauma, especially sexual abuse, has been repeatedly confirmed and replicated by researchers (47). Despite the debatable direct causality of childhood trauma over NSSI, numerous studies have identified potential mediators of the relation between childhood trauma and NSSI. Of the proposed explanations of NSSI, affect dysregulation, dissociation, alexithymia, borderline personality had garnered broad empirical support (47). In our study, PSH was introduced as a new concept to explore the relationship between childhood trauma and NSSI. A PSH state is a mixture of psychological imbalances (e.g., restlessness, fatigue), behavioral symptoms (e.g., tantrums), and social maladjustment (e.g., reluctance to attend school). PSH state in adolescents are often overlooked because they do not appear to be severe enough, yet they are on the verge of psychological breakdown. In this study, we had assessed the current PSH state of participants, the results showed that one in four participants was in PSH state, and the PSH state sharply increased the risks of NSSI. Moreover, the SEM verified that childhood trauma has a direct impact on NSSI and could also indirectly increase NSSI through PSH state.

Adolescents in a PSH state are prone to feeling unmotivated throughout the day and night, and sleepiness makes it difficult for them to concentrate on their studies, yet childhood trauma has been shown to increase the risk of sleep disorders (36). Also, some meta-analyses demonstrated that sleep problems such as short sleep duration, sleep disorders and poor sleep quality are associated with NSSI and suicidal thoughts (48, 49). Additionally, adolescents in PSH are susceptible to anger and even impulsive behavioral problems, and research suggests that traumatic childhood experiences can weaken impulse control and lead to impulsive behavior (50). Impulsivity is thought to be a contributing factor to NSSI and is associated with the severity of NSSI (51). Besides, adolescents who experience childhood trauma exposure are more sensitive to stress (52) and they show more avoidance, emotional suppression, and negative emotional expression in response to stressful events (53). Moreover, most adolescents in a psychological subhealth state are reluctant to ask for help when they encounter difficulties, and are even unwilling to go to public places or participate in group activities (54). Previous study had found a positive correlation between the severity of social anxiety symptoms and the amount of childhood trauma exposure (55). NSSI was significantly associated with shame and feelings of inferiority (low social rank), and difficulties with interpersonal functioning may be a potential pathway for increased suicidal attempt due to social anxiety (56, 57). In addition, NSSI, suicide attempts, and suicidal ideation have not only complex psychological mechanisms, but the underlying biological factors have also been continuously reported (58). Hypothalamic-pituitary-adrenal (HPA) was proved to be a key moderator of childhood trauma exposure and adolescent mental health, with abnormalities in the HPA axis linking childhood trauma to a range of adverse psychological outcomes (59, 60). Childhood trauma and the HPA axis have been suggested to play a major role in the etiology of NSSI, and adolescents engaging in NSSI, particularly in those with a history of childhood trauma, exhibited significantly higher cortisol awakening responses (61). Furthermore, childhood trauma appeared to be genetically associated with undesirable behaviors such as self-injury and addiction, and they may share common genetic etiology (62, 63).

Despite the advantage and implications of this study, the results were still limited by methodological factors. First, this study used a cross-sectional design, therefore, causal inference is not acceptable. To confirm causality, prospective studies with staged sequential assessments of PSH state and the onset of NSSI behaviors would be informative. Second, our study sample included only Chinese adolescents, thus, the findings may not generalize well to other countries or other cultural contexts.

Third, considering that all variables are subjectively evaluated, it is possible for participants to exaggerate or attenuate their impressions and evaluations of trauma exposure. Furthermore, the practical application of the current MSQA to predict NSSI is limited. Therefore, it is urgent to develop a more professional and operational evaluation tool.



CONCLUSION

Childhood trauma and the current adverse PSH in adolescents can increase the risk of NSSI. PSH has been confirmed to have partial mediating effects between childhood trauma and NSSI. Additionally, left-behind adolescents and younger adolescents deserve more attention from clinicians and educators. The present study provided potent evidence from a large sample for the mediating role of current PSH state between childhood trauma and NSSI. Since childhood trauma is difficult to prevent and heal, from the perspective of psychopathological mechanism, PSH state can be applied as an intermediate pathway to block the progression of childhood trauma to NSSI; while from the perspective of practical application, PSH state can be used as an alternative option which can be expediently assessed and intervened. Timely reversal of PSH state to healthy state can effectively prevent the consequences of undesirable behaviors. Overall, our findings provide clear directions for further research and clinical work on the etiologies, risk assessment, and treatment of NSSI.
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