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Background: Identifying high-risk groups of non-suicidal self-injury (NSSI) with multiple risk factors and different functional subtypes contribute to implementing person-centered interventions.

Methods: We investigated NSSI profiles among a sample of 258 psychiatric inpatients aged 18–25 years. All participants completed well-validated measures of internal personal and external environmental characteristics. One-hundred and ninety patients reported a lifetime history of NSSI and completed an additional NSSI assessment. A k-means cluster analysis was conducted to extract characteristics of risk factors and functional subtypes. Independent sample t-test, analysis of variance and χ2 test were used to test the difference of demographic statistical factors, risk factors and functional scores among groups with different frequency of NSSI.

Results: The clustering of risk factors analyses supported 4-clusters. The proportion of repeat NSSI patients was the highest (67.1%) in the group with unfavorable personal and unfavorable environmental characteristics. Functional subtype clustering analyses supported 5-clusters. Among patients with repeated NSSI, those with depression were mainly accompanied by the “Sensation Seeking” subtype (39.7%), bipolar disorder mainly supported the “Anti-suicide” subtype (37.9%), and eating disorders were mostly “Social Influence” subtype (33.3%). There was an interaction between functional subtypes and mental disorders.

Limitations: All participants were in treatment in a psychiatric service and the results may not be generalizable to a community sample. The data included retrospective self-report which may be inaccurate due to recall bias.

Conclusion: It is necessary to identify high-risk groups of NSSI who with unfavorable personal and environmental characteristics and clinical interventions need to consider the heterogeneity of patients’ functional subtypes of NSSI.
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1. Introduction

Non-suicidal self-injury (NSSI) refers to direct, deliberate harm of one’s own body without intent to die which is not socially sanctioned (1, 2). The Diagnostic and Statistical Manual of Mental Disorders Fifth Edition (DSM-5) suggested that it should be regarded as an independent diagnosis, called for further research, and reached the recommended diagnostic criteria through expert consensus. NSSI tends to occur in adolescents and young adults, and the incidence decreases in adulthood (3). In the past 10 years, the detection rate of NSSI has increased significantly in many countries (4–6). A longitudinal study showed that NSSI increased the risk of individual mental disorders, substance abuse, and self-harm, and led to serious damage to social functions (7). In addition, NSSI is also an independent predictor of suicide attempts (8). A meta-analysis based on longitudinal follow-up studies showed that the most common outcome of individuals with self-injurious thoughts and behaviors during the 4–5-year follow-up was suicide attempt (47.8%), followed by death (40.5%), and suicide ideation (11.6%) (9).

As for people with mental disorders, NSSI needs to attract greater attention. The prevalence of NSSI in clinical adolescent sample was as high as 40–70% (10, 11), and the risk of NSSI in psychiatric illnesses was significantly higher than that of physical illnesses (12). In a sample of 432 youth with bipolar disorder (BP), the lifetime prevalence was 34–37%, and the prevalence was 22% during the most recent mood episode (13, 14). The lifetime NSSI in adolescent patients with major depressive disorder (MDD) was 33–55% (8, 15). The weighted lifetime prevalence of NSSI in patients with eating disorders (ED) was 27.3%, including 21.8% for anorexia nervosa (AN) and 32.7% for bulimia nervosa (BN) (16). While patients with other mental diseases had a high risk of self-injury, including substance misuse or dependence, personality disorders, and schizophrenia (17). It can be seen from this that there is significant comorbidity between NSSI and mental illness. A meta-analysis showed that prior history of NSSI, cluster b personality, and hopelessness yielded the strongest effects (ORs > 3.0) among specific NSSI risk factors (18). In addition, other risk factors suggested by previous studies also include diagnosis of mental disorders, bad living environment in childhood, impaired family function, negative life events, etc. (11, 18, 19).

Considering the increasing prevalence of NSSI, the significant correlation with mental disorders, and its serious adverse effects, it is necessary for us to understand the clinical characteristics and risk factors of NSSI in people with mental disorders, to provide clues for the identification of people with a high risk of NSSI.

Besides, there is another key issue that needs our attention. As we all know, NSSI has many different functions, such as emotion regulation, social influence, anti-dissociation, anti-suicide, self-punishment, sensation seeking, etc. (20). In order to better understand the prevalence of NSSI functions and provide key information to address the needs of different NSSI populations, Taylor et al. (2) conducted a systematic review and meta-analysis and found that intrapersonal functions were the most common function (66–81%) including emotion regulation, while the interpersonal functions were less common (33–56%). There was different prevalence of NSSI functions in different samples such as community adolescents and clinical patients (2). Patients with different functions also have different needs for support and intervention. For example, the key of dialectical behavior therapy (DBT) and emotion regulation group therapy (ERGT) is to improve emotional tolerance and regulation function. For individuals whose NSSI function is mainly social influence or sensation-seeking, ERGT is not the preferred intervention. A study explored the sub-group profiles of NSSI in a community sample of young adults and found that NSSI in distinct sub-groups had heterogeneity (21). However, few existing studies have explored different NSSI functional heterogeneity in diverse groups. Thus, a full understanding of the functional characteristics of NSSI in different groups is conducive to providing valuable information for the prevention and treatment of NSSI.

The present study aimed to promote the identification of high-risk groups of NSSI in mental disorder (such as depression, BP and ED), and explore the functional subtypes of NSSI. The first research objective was to investigate the clinical characteristics and risk factors (including personal and environmental characteristics). Then we tested the association between multiple risk factors and frequency of NSSI to identify the high-risk groups. The second research objective was to examine whether NSSI patients with common mental disorders have functional subtypes of NSSI and to associate those subtypes with the diagnosis. And we further explored the functional preferences among different mental disorders. We hope to provide ideas and information for early prevention, and person-centered intervention toward NSSI patients through the above investigation and analysis.



2. Materials and methods


2.1. Participants and procedures

Participants (16–25 years old) were consecutively admitted to a psychiatric hospital in Beijing, China from July 2021 to March 2022. Inclusion criteria: a. individuals conform with the diagnostic criteria of depressive episode or recurrent depressive disorder, BP and ED in ICD-10 which were interviewed and diagnosed by two senior doctors in the ward. b. individuals obtain the written informed consent of the patient or guardian. Exclusion criteria: a. individuals have simple suicidal behavior and do not meet the diagnostic criteria of NSSI. b. individuals suffer from developmental delay. c. individuals suffer from severe unstable physical diseases.

After strict screening, 275 cases signed informed consent and were included in the group. 258 valid questionnaires were collected and the effective response rate was 93.8%. This study has been approved by the biomedical ethics committee of the Sixth Hospital of Peking University.



2.2. Measurements

The basic characteristics of participants were collected through the case report form (CRF), including demographic data, past medical history and accompanying diseases, and clinical information about existing mental disorders. In addition to the CRF, the following measures were administered. We evaluated the internal personal characteristics of patients through the Self-Rating Anxiety Scale (SAS), the Self-Rating Depression Scale (SDS), the NEO Five-Factor Inventory (NEOFFI) and the Chinese Internet Addiction Scale’s revision (CIAS-R). The external environmental characteristics were evaluated by the Adolescent Self-Rating Life Events Check List (ASLEC), the Childhood Trauma Questionnaire (CTQ), the Family Assessment Device (FAD) and the Social Support Rate Scale (SSRS).


2.2.1. Ottawa Self-Injury Inventory (OSI)

Ottawa Self-Injury Inventory was developed by Cloutier and Nixon, which translated and revised into Chinese by Zhang Fang of Shanghai Mental Health Center (22). OSI is used to evaluate the frequency of recent NSSI thoughts and behaviors, the initial and continuous functions of NSSI, addiction characteristics. The functions of NSSI are assessed by 27 items (e.g., to relieve nervousness/fearfulness) with a range response option from 0 (never) to 4 (always) which is a separate subscale named Ottawa Self-Injury Inventory-Function (OSI-F). The OSI has excellent internal consistency scores of 0.64 to 0.95 within a Chinese sample of adolescents and is a valid and reliable instrument.



2.2.2. Self-Rating Anxiety Scale (SAS)

The SAS (23) contains 20 items with a range response option from 1 (no or little time) to 4 (most or all the time). Higher scores indicate higher levels of anxiety. A total score of less than 50 is normal, 50–59 is mild anxiety, 60–69 is moderate anxiety, and more than 69 is severe anxiety.



2.2.3. Self-Rating Depression Scale (SDS)

The SDS (23) contains 20 items with a range response option from 1 (no or little time) to 4 (most or all the time). Higher scores indicate higher levels of depression. A total score of less than 53 is normal, 53–62 is mild depression, 63–72 is moderate depression, and more than 73 is severe depression.



2.2.4. NEO Five-Factor Inventory (NEOFFI)

The NEOFFI (24) contains 60 items with a range response option from 1 (strongly disagree) to 5 (strongly agree), and is used to assess the five broad personalities including Neuroticism, Extraversion, Openness to experience, Agreeableness, and Conscientiousness. The NEOFFI is valid and reliable with excellent internal consistency scores of 0.82 to 0.89 in Chinese sample.



2.2.5. Chinese Internet Addiction Scale’s revision (CIAS-R)

The CIAS-R (25) consists of 19 items, and evaluates the symptoms of Internet addiction (Internet addiction tolerance, compulsive Internet use and Internet addiction withdrawal symptoms) and problems related to Internet addiction (time management problems and interpersonal and health problems), with a range response option from 1 (strongly disagree) to 4 (most strongly agree). Higher scores indicate the greater the possibility and tendency of Internet addiction. A total score of less than 46 is normal, 46–53 is the Internet dependence group, and more than 53 is the Internet addiction group.



2.2.6. Adolescent Self-Rating Life Events Check List (ASLEC)

The ASLEC (23) consists of 27 items. Participants were asked to answer whether listed events were happened in the past 12 months. If it has happened, the score will be selected according to the impact of the event, ranging from 1 (no impact) to 5 (extremely severe impact). Higher scores indicate the severer impact of negative life events. The ASLEC is valid and reliable with excellent internal consistency scores of 0.85 in Chinese sample of adolescents.



2.2.7. Childhood Trauma Questionnaire (CTQ)

The CTQ (26) is used to investigate the growth experience of childhood (before the age of 16). The Chinese version has a total of 28 items, including 5 subscales of emotional mistreatment, physical mistreatment, sexual abuse, emotional negligence, physical negligence. The scale adopts a range response option from 0 (never) to 4 (always). The CTQ is valid and reliable with internal consistency scores of 0.64 in Chinese sample of adolescents.



2.2.8. Family Assessment Device (FAD)

The FAD (23) consists of 60 items and evaluates seven dimensions: problem solving, communication, roles, affective responsiveness, affective involvement, behavior control, general functioning. The scale adopts a range response option from 1 (strongly disagree) to 4 (strongly agree). Higher scores indicate the unhealthier functions of family. It The FAD has been shown to be valid and reliable.



2.2.9. Social Support Rate Scale (SSRS)

The SSRS (23) consists of 10 items and evaluates three dimensions: objective support, subjective support, support utilization. The SSRS has been shown to be valid and reliable with test-retest reliability of 0.92. In order to facilitate the display in the figure, we adopt the reverse scoring method of SSRS. The full score of the scale minus the report score is the SSRS-reverse score (78 is the full score of the scale). The higher the SSRS-reverse is, the worse social support is.




2.3. Statistical analysis

Descriptive analyses were performed to describe the demographic characteristics of the sample. Independent sample t-test or F-test were used for continuous variables, and χ2 test was used for classification variables, with P < 0.05 as the statistical significance threshold.

K-means is a clustering algorithm that uses distance as the similarity evaluation index. The closer the distance between two objects, the greater the similarity. K-means clustering algorithm believes that clusters are composed of close objects, so it will get compact and independent clusters as the goal. It has many advantages, such as fast and simple calculation, and its time complexity is close to linear (27).

We conducted cluster on two aspects of the analysis. First, the standardized values (Z-score) of SAS score, SDS score, Neuroticism score, CIAS-R score, ASLEC score, CTQ score, FAD score, and SSRS score-reverse were used as clustering components for analysis, to find out the specific multiple risk factors in the population with mental disorders. And χ2 test was performed on the clustering center and NSSI frequency to identify the high-risk population of NSSI. The second cluster analysis was conducted with the standardized values (Z-scores) of four NSSI functions valued by OSI-F to explore different functional subtypes in NSSI patients. The best clustering number is determined by calculating the within groups sum of square errors (WSSE) and elbow method using R language. Then the K-means cluster analysis was conducted by SPSS 26.0.




3. Results


3.1. Sample characteristics and preliminary analyses

Among the sample of 258 participants, 74.8% (n = 193) were female, and 25.2% (n = 65) were male, with a mean age of 18.89 years (SD = 2.49). More than half of the samples (n = 138) were diagnosed with depressive disorder, 23.6% (n = 61) were BP, and 22.9% (n = 59) were ED. Repeated NSSI was defined as the individual who has 5 or more days, engaged in NSSI in the past year, which meets the recommended diagnostic criteria for NSSI in DSM-5. Occasional NSSI was defined as the individual engaged in NSSI 1 to 4 times in the past. Among the full sample, 73.6% (n = 190) reported a lifetime prevalence of NSSI, of which 58.9% (n = 112) were repeated NSSI. The proportion of repeated NSSI in patients with depression and BP was significantly higher than that in patients with ED, and the latter was mainly with occasional NSSI or without NSSI (P = 0.006). The repeated NSSI individuals had a younger average age (18.16 ± 1.97) than occasional/without NSSI individuals (19.45 ± 2.71). The same trend also existed in the onset age of mental disorder and the differences were all significant. Additionally, patients with suicidal ideation (SI) (n = 99, OR = 5.47, 95% CI = 2.81–10.63) and suicide attempts (SA) (n = 74, OR = 5.74, 95% CI = 3.34–9.85) in the repeated NSSI group were significantly more than those in the occasional/without NSSI group. See Table 1 for more details.


TABLE 1    Basic characteristics of participants [N (%), mean ± SD].
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3.2. Characteristics of NSSI

Within the sub-sample of NSSI (n = 190), 67.9% injured “hand/fingers,” 66.4% injured “lower arm/wrist.” 38.8% of patients reported that the area most often injured was “lower arm or wrist.” Regarding the methods of NSSI, 61.2% used “cutting,” and more than half of the patients used “scratching,” “hitting” and “headbanging.” 30.2% of patients reported that the method most often used was “cutting.” The average number of injured areas and the methods of NSSI in the repeated NSSI group were significantly higher than those in the occasional NSSI group (see Supplementary Table 1). As for the addiction to NSSI, the score of patients in the repeated group was 13.03 ± 6.70, which was significantly higher than that in the occasional group (6.85 ± 5.66). See Supplementary Table 2 for more details.



3.3. Risk factors of NSSI and characteristics of high-risk groups


3.3.1. Risk factors among different groups

In the investigation of the possible risk factors of NSSI, compared with the occasional/without NSSI group, patients in the repeated group reached the level of moderate anxiety (63.91 ± 15.16) and severe depression (73.34 ± 13.18), and reported the higher neuroticism scores (37.33 ± 6.36), the lower conscientiousness scores (28.42 ± 6.54), the severer negative life events (52.80 ± 22.01), the unhealthier family function (150.72 ± 22.96) and the poorer social support utilization (5.84 ± 1.73). The differences were all significant (see Supplementary Table 3).



3.3.2. Cluster analysis-identification of NSSI high-risk groups

In the elbow diagram, we focus on the rate of WSSE decline along with the increase of the number of clusters, that is, the slope. When WSSE declines very slowly, it is considered that further increasing the number of clusters will not enhance the clustering effect. As seen in Figure 1A, the WSSE decline slope of the cluster number from 3 to 5 is almost the same, so solutions comprising of 3, 4, and 5 possible clusters were considered. When the number of clusters was 3, the characteristics of each cluster center were too single to provide reference value to clinical application. When the number of clusters was 5, the characteristics of the two clustering centers were too similar, which affected the interpretability of the solution. When the number of clusters was 4, final clustering centers can reflect the differences between internal personal characteristics and external environmental characteristics well. Subsequently, the 4-cluster solution was selected, which is presented in Figure 2.


[image: image]

FIGURE 1
The elbow diagrams of total within sum of square errors (WSSE). (A) The cluster analysis of NSSI risk factors. The WSSE decline slope of the cluster number from 3 to 5 is almost the same, so solutions comprising of 3, 4, and 5 possible clusters were considered. (B) The cluster analysis of NSSI functions. The WSSE decline slope of the cluster number from 4 to 6 is almost the same, so solutions comprising of 4, 5, and 6 possible clusters were considered.



[image: image]

FIGURE 2
The four cluster centers of risk factors. Cluster I-Unfavorable Internal personal characteristics and Unfavorable External environmental characteristics (UIUE); Cluster II-Unfavorable Internal personal characteristics and Favorable External environmental characteristics (UIFE); Cluster III-Favorable Internal personal characteristics and Unfavorable External environmental characteristics (FIUE); Cluster IV- Favorable Internal personal characteristics and Favorable External environmental characteristics (FIFE).


Cluster I was named “Unfavorable Internal personal characteristics and Unfavorable External environmental characteristics-UIUE” according to the significantly higher scores of personal internal characteristics (including SAS, SDS, Neuroticism and CIAS-R) and external environment characteristics (including ASLEC, CTQ, FAD and SSRS-reverse). Cluster II was named “Unfavorable Internal personal characteristics and Favorable External environmental characteristics-UIFE.” Cluster III was named “Favorable Internal personal characteristics and Unfavorable External environmental characteristics-FIUE.” Cluster IV was named “Favorable Internal personal characteristics and Favorable External environmental characteristics-FIFE.”

Among the Cluster I-UIUE, 67.1% of patients had repeated NSSI. Nearly half of patients in Cluster II-UIFE reported repeated NSSI (47.7%). Patients with occasional NSSI (39.2%) accounted for the largest proportion in Cluster III-FIUE, while patients without NSSI possessed the most proportion in Cluster IV-FIFE (58.1%) (see Supplementary Table 4). The NSSI frequency of each cluster center is statistically different, and there was a moderate correlation between cluster center and NSSI frequency (c = 0.364).

The association between cluster centers and frequency of NSSI was tested using a logistic regression model. Set dummy variables with Cluster IV-FIFE as reference. The results showed that Cluster I-UIUE and Cluster II-UIFE had a significant effect on repeated NSSI [Exp(B)- Cluster I = 10.648, Exp(B)- Cluster II = 4.727], while the effect of Cluster III-FIUE was not significant (see Supplementary Table 5). Individuals with unfavorable internal personal characteristics and unfavorable external environmental characteristics were high-risk groups for repeated NSSI.




3.4. The function of NSSI and the differences among subtypes


3.4.1. Level of different functions of NSSI

According to the results of OSI-F factor analysis (see Supplementary Table 6), “Emotional regulation,” “Social influence,” “Sensation seeking,” and “Anti-suicide” were the four functions of NSSI in the sample of this study. The average score of emotion regulation was the highest (2.28 ± 1.02), followed by sensation seeking (1.52 ± 1.12), anti-suicide (1.12 ± 1.44), and the social influence was the lowest. No significant difference was found in functional scores between different genders. But the higher the NSSI frequency was, the higher the functional score was. In addition, there were significant differences in the scores of social influence and sensation seeking among different diagnoses of mental disorders (see Table 2). Further pairwise comparison results showed that the score of social influence in patients with eating disorder was significantly higher than that of patients with depressive disorder (Padjust = 0.021), and the score of sensation seeking in patients with bipolar disorder was significantly higher than that of patients with eating disorders (Padjust = 0.042).


TABLE 2    The average function scores of participants with NSSI [mean ± SD].
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3.4.2. Cluster analysis-relationship between NSSI functional subtypes and mental disorders

K-means cluster analysis was conducted with the Z-score of the four NSSI functions. In the elbow diagram in Figure 1B, the WSSE decline slope of the cluster number from 4 to 6 is almost the same, so solutions comprising of 4, 5, and 6 possible clusters were considered. When the number of clusters was 4, the features related to the “sensation seeking” function was not reflected in the cluster center. When the number of clusters was 6, two of the final cluster centers had similar features and did not have clinical significance. The result with 5-clusters was finally selected (see Figure 3). There were 5 subtypes of NSSI function according to the cluster analysis. Subtype I was named “Typical NSSI” because of the significantly higher scores of all four NSSI functions. Subtype II was named “Sensation Seeking NSSI” because of the significantly higher scores of sensation seeking. And it cannot be ignored that the emotion regulation also played an important role in this subtype according to its standardized score. The same naming method was applied to the other three subtypes. Subtype III was “Social Influence NSSI,” Subtype IV was “Anti-Suicide NSSI,” and Subtype V was “Untypical NSSI.”
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FIGURE 3
The functional subtypes of NSSI. All the four standardized score of NSSI function were higher than the average level in the subtype I; all the four standardized score of NSSI function were lower than the average level in the subtype V; the standardized score of “sensation seeking” was obviously higher than the average level compared with other functions in subtype II; the standardized score of “anti-suicide” was obviously higher than the average level compared with other functions in subtype III; the standardized score of “social influence” was obviously higher than the average level compared with other functions in subtype IV.


Further analysis found that functional subtypes were correlated with NSSI frequency and mental disorders (see Table 3). There were 48.7% of patients with occasional NSSI divided into “Subtype V-Untypical NSSI,” while the proportion of patients with “Subtype II-Sensation Seeking NSSI” was higher in the repeated group (32.1%) (χ2 = 28.740, P < 0.001). Interestingly, patients with “Subtype II-Sensation Seeking NSSI” had the highest proportion in depressive disorder (39.7%), and BP patients were mainly “Subtype IV – Anti-Suicide NSSI” (37.9%), while ED patients were mainly “Subtype III-Social Influence NSSI”. No similar results were observed in patients in the occasional NSSI group.


TABLE 3    The association between functional subtypes and diagnosis [N (%)].
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4. Discussion

The current findings demonstrated that individuals with more risk factors were more likely to engage in repeated NSSI and patients with unfavorable internal personal characteristics and unfavorable environmental characteristics were the high-risk groups of NSSI. There were different functional subtypes of NSSI and the preferences of function among mental disorders were significant, that was, the functional subtypes interacted with diagnosis.


4.1. NSSI in hospitalized young adults with common mental disorders

In this study, it can be found that the prevalence of NSSI was high in young adult patients with emotional disorders and ED. Glenn et al. (28) had similar findings in hospitalized adolescents with mental disorders. According to the data of the Youth Risk Behavior Surveillance System (YRBSS) in 2015, 17.6% of the high school students had NSSI at least once in the past year (29). By comparison, the prevalence and severity of this behavior in clinical samples with mental disorders were much higher. The results of the current study provide references for understanding the situation of NSSI in mental disorders. Moreover, our results supported that patients with repeated NSSI had a five times higher risk of SI and SA than patients with occasional or without NSSI. NSSI is considered to be effective in resisting suicide in the short term (20). A previous study using ecological momentary assessment (EMA) real-time monitoring demonstrated that SI increased before the episode of NSSI, and then decreased. However, repeated NSSI may make individuals accustomed to fear of physical pain or injury, thus improving suicide capability according to the interpersonal theory of suicide (30). These findings highlight the importance of regarding NSSI as an important indicator of potential suicide risk.



4.2. High-risk group of NSSI

When patients had a high level of anxiety and depression, experienced more negative life events, childhood abuse experience, poor family function or social support, they were more likely to engaged in repeated NSSI. From the perspective of a single risk factor, previous studies have confirmed the significant correlation between NSSI and anxiety, which is similar between NSSI and depression (31, 32). Various environmental factors also have a great impact on NSSI such as stressful life events. In line with Nock’s model, life events might act as risk factors of NSSI both in the short run and forward (33, 34). In the short run, life events can cause dysfunction of the immune and stress-response systems and result in individual vulnerability to stressors (35, 36). In the long run, Kaess et al. (37) found that the number of life events predicted the onset of self-injury in the second year, which indicated that life events may have great influence on the development of self-injury. Poor family environment and social support are related to the maintenance of NSSI, while a better environment is related to the reduction of this behavior (38). Previous meta-analyses summarized various influencing factors of NSSI (39). It is worth mentioning that our clustering results showed that neuroticism and Internet addiction were also factors that distinguish different NSSI risk groups. Goddard, et al. (40) found that individuals in the cluster with high neuroticism and low scores of other personality traits, whose frequency of NSSI was significantly higher than that of other clusters. Besides, some studies suggested that the correlation between Internet addiction and NSSI, which was a risk factor for NSSI (41, 42).

Although many risk factors have been screened, we need to understand them from a comprehensive perspective. To substantially improve predictive power beyond single risk factors, it is necessary to combine diverse NSSI risk factors and consider in what ways they combine (e.g., additive, interaction). The clustering results of this study provide a reference in this field. The combination of risk factors was different between patients with repeated NSSI and patients with occasional or no NSSI. It was obvious that repeated NSSI was the most frequently reported among individuals with unfavorable personal and environmental characteristics. Even if the environmental characteristics were relatively favorable, repeated NSSI was easy to occur when individuals had unfavorable internal personal characteristics. By contrast, NSSI was less likely to occur when individuals had favorable personal and environmental characteristics at the same time. The characteristics of the two dimensions had different effect sizes on NSSI and there might be interaction between them. The diathesis-stress model pointed out that stress will transform the potential of susceptibility into the status quo of psychopathology on the basis of individual’s diathesis or vulnerability (43). In other words, the effects of stress are dependent on the diathesis. And the synergism between diathesis and stress exceeds their combined separate effects (43). Therefore, unfavorable personal characteristics were necessary condition for the occurrence of NSSI. Combined with environmental exposure factors, especially acute stress factors (such as companion injury, loss of interpersonal relationship, etc.) (44, 45), the occurrence of NSSI may increase. It suggests that we explore the interaction among different influencing factors of NSSI, and further identify NSSI high-risk groups with combinations of certain factors, to carry out early prevention, or targeted intervention according to the characteristics of the group.



4.3. Functional subtypes of NSSI

In current research sample, the main function of NSSI was emotion regulation, followed by sensation seeking and anti-suicide, and finally social influence. Although there are different functional theoretical models, such as Klonsky (20) and Nock (34), the most common functions of NSSI are still emotion regulation, social influence and so on. The meta-analysis of Taylor, et al. (2) also showed that 66–81% of patients engaged in NSSI for the purpose of self-reinforcement, including 63–78% of patients involved in emotion regulation, and fewer patients (33–56%) for the purpose of social reinforcement, which is consistent with the results of this study. The hypothalamic pituitary adrenal axis (HPA) participates in the affect regulation, and adolescence is the key period of HPA axis development. The limbic system and the prefrontal lobe that regulate the HPA axis undergo obvious developmental changes, and the sensitivity of the HPA axis to stress is prone to change. Patients with NSSI have passive HPA axis response under pressure, poor emotional regulation ability, and are prone to impulsive behavior (46).

Furthermore, we compared the functions of NSSI among different characteristic populations. Gender cannot affect the functional score of NSSI, while the frequency of NSSI had an effect. Patients with repeated NSSI supported significantly higher functional scores (except social influence). Combined with our findings that the behavioral addiction score of repeated NSSI was twice than that of occasional NSSI, we can infer that NSSI will increase addiction and strengthen various functions after repeated occurrence. Previous studies have also provided evidence for this point (47). The study also found that there were differences in the functional scores among different mental diseases. Therefore, we further explored the distribution characteristics of NSSI functions and found that NSSI patients can be divided into five functional subtypes. There was an interaction between functional subtypes and mental diseases in patients with repeated NSSI.

Specifically, the most supportive functional subtype in depression was “Subtype II-Sensation Seeking.” As is known to all, anhedonia is defined as loss of interest or pleasure in usual activities and is designated as one of two essential features of MDD, which is related to abnormal reward processing in the brain (48). The ventral striatum and orbitofrontal cortex (OFC) are related to pleasure experience, and the subjective evaluation of pleasure is also related to the orbitofrontal cortex. The ventral striatum and OFC activities of MDD individuals with anhedonia were reduced (49). Recent fMRI research findings based on the gambling task paradigm found that there was higher activation of the OFC when patients with NSSI following an unexpected reward. The function of “sensation seeking” is usually interpreted as seeking stimulation and experiencing excitement (50). Whether the “sensation seeking” function of NSSI can be used as a self-compensation for “anhedonia” in MDD patients, needs further research. Besides, it’s worth noting that the function of emotion regulation in this subtype also played a prominent role. In other words, patients with functional subtype II often engaged in NSSI for reasons of sensation seeking and emotion regulation. Sensation seeking meant patients inducing a positive state through NSSI, which was a specific function of intra-personal emotion regulation (2). For patients with depressive disorder who most support this functional subtype, the improvement of emotional regulation ability is the most critical intervention and Dialectical Behavior Therapy (DBT) or Emotional Regulation Group Therapy (ERGT) (51) might be particularly helpful.

Among patients with BP, the most functional subtype of NSSI was “Subtype IV-Anti-Suicide.” Self-injury may be considered as a way to express suicidal thoughts without risk of death. It is an alternative or compromise to suicide desire. At the same time, it is well known that BP has the highest suicide rate of all mental diseases (52). Although the NSSI function of “Anti-Suicide” was the most significant in this group, NSSI was also a risk factor for suicide attempt (OR = 4.27) (9). This relationship can be explained by the interpersonal theory of suicide. Even though NSSI can cope with suicide tendency in the short term, repeated NSSI can enhance the individual’s ability to self-harm and ultimately increase the suicide risk (9, 30, 37). Previous study showed that the anti-suicide function significantly predicts the duration of current suicidal ideation (53). Therefore, it is significant to take active intervention for NSSI toward patients with BP to reduce their suicide risk and it is also necessary to regularly evaluate suicide ideation.

Patients with ED supported the “Subtype III-Social Influence” most. The study found that the function of strengthening ED behavior overlap with functions of NSSI, while social function is more relevant to ED behavior (54, 55). Linked to the results of this study, when patients with ED combined with NSSI, the “social influence” function was more significant than in other patients with NSSI. This also reflects those patients with ED had acuter interpersonal problems, suggesting that we should pay attention to the teaching of interpersonal and communication skills, and encourage patients to adopt more appropriate coping methods rather than ED behavior or NSSI.

Finally, “Typical-NSSI” and “Untypical-NSSI” were two completely different subtypes. Patients with “Typical-NSSI” had high score of the four functions and NSSI might be the usual way that patients cope with various stresses. Whether the relief of negative emotion or arousal of positive emotion, or the sense of control obtained in interpersonal aspects, these functions would reinforce NSSI behaviors and become a more automatic and conditional response to stresses over time. This might lead to an increase in the frequency and severity of NSSI, or patients need more frequent and stronger NSSI to achieve the initial effect, that is, NSSI addiction (56). Previous study showed that there was a significant positive correlation between NSSI functional score and addictive features (57). Patients with “Typical-NSSI” might have a higher risk of addiction to NSSI. Attention should be paid to the evaluation and intervention of addictive features, and reduce the thoughts or impulses of NSSI, as well as teach emotional regulation skills and interpersonal communication skills, in order to replace the NSSI functions and reduce its addiction. As for the “Untypical NSSI,” present study found that most patients with occasional NSSI belonged to this subtype. Patients with “Untypical NSSI” might occasionally choose NSSI as their coping way when experiencing stresses. However, it should be warned that NSSI may disappear or become more serious as time goes by Daukantaitë et al. (58), Manca el al. (59). For those patients, we should pay attention to treatment of NSSI, meanwhile, follow-up and outcome are also important.

Based on the above findings, the person-centered specific intervention is the key in clinical practice. Dialectical Behavior Therapy (DBT) for NSSI has been encouraged which is a treatment involving individual and group modes developed by Marsha Linehan. For patients with different NSSI functional subtypes, focusing on teaching different DBT skills is expected to effectively reduce NSSI, reduce the waste of human resources and improve the efficiency of intervention.




5. Limitations

This study has several limitations. First, all participants were in treatment in a psychiatric service and the results may not be generalizable to a community sample. Second, the data included retrospective self-report which may be inaccurate due to recall bias, and follow-up after discharge can improve the accuracy of data. Third, the Chinese version of OSI-F revised by Zhang et al. (22) was matched with the original version developed in 2003 which not was revised in the original language. We explored the structure of the Chinese version of OSI-F and used the results of exploratory factor analysis to evaluate and analyze the NSSI function. Although the factor structure is supported by more theoretical models, it still needs to be verified by independent samples in the later stage. We also conducted functional analysis by adopting items that overlapped with the revised English edition. The relevant results are shown in Supplementary material.



6. Conclusion

In general, the current results showed that NSSI is more common in mental disorder groups, and the severity is worrying with higher frequency, more areas injured, more methods taken, and severer addiction. Individuals with more risk factors are more likely to engage in repeated NSSI. Unfavorable internal personal characteristics are important risk factors for the occurrence of NSSI, while unfavorable external environmental factors will promote these patients to have more serious NSSI behavior. It enlightens us to pay special attention to mental disorder groups with unfavorable internal personal and unfavorable external environmental characteristics, to early identify high-risk groups and take a targeted preventive intervention. Equally important and advanced finding is that NSSI patients have different functional subtypes which interact with the diagnosis of mental disorders. When treating NSSI patients with different mental disorders, it is very meaningful to take person-centered measures in combination with the subtypes.
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Bipolar disorder (n = 29) 7 (24.1%) 7 (24.1%) 0(0.0%) 11 (37.9%) 4 (13.8%)
Eating disorder (1 = 15) 2(13.3%) 3 (20.0%) 5(33.3%) 1(6.7%) 4(26.7%)
Total (n=112) 10 (8.9%) 36 (32.1%) 25 (22.4%) 12 (10.7%) 29 (25.9%)

***P < 0.001. Subtype I-Typical NSSI. Subtype II-Sensation Seeking NSSI. Subtype III-Social Influence NSSI. Subtype IV-Anti-Suicide NSSI. Subtype V-Untypical NSSI.





OPS/images/cover.jpg
’ frontiers ‘ Frontiers in Psychiatry

High-risk group and functional
subtypes of non-suicidal
self-injury in young adults with
mental disorders












OPS/images/logo.jpg
’frontiers ‘ Frontiers in Psychiatry







OPS/images/email.jpg





