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Background: Functional Assessment of Self-Mutilation (FASM) is one of the most widely used tools assessing adolescent's non-suicidal self-injury. However, the Chinese version of FASM (C-FASM) is lacking. The present study aimed to adapt the FASM to the Chinese patients and examine its reliability and validity.

Methods: The original English version of the FASM was translated into Chinese following Brislin's model of cross-culture translation, and then, pilot study and cognitive interview were carried out with 15 adolescent patients to assess the acceptability and comprehensibility of all items. The items were subsequently tested in a sample of 621 Chinese adolescent patients recruited by 20 psychiatric or general hospitals in nine provinces across China. We examined the distribution of responses for each item. Factor analysis, Cronbach's α and McDonald's Ω, intraclass coefficient, and Spearman's rank correlations were deployed to assess the dimensional structure, internal consistency reliability, test–retest reliability, and criterion validity.

Results: The final adapted C-FASM included a 10-item method checklist and a 15-item function checklist of NSSI, and other characteristics of NSSI. C-FASM exhibited acceptable internal consistency (α = 0.81 and Ω = 0.80 for method checklist; α = 0.80 and Ω = 0.76 for function checklist) and test–retest reliability (method checklist: 0.79; function checklist: 0.87). Factor analysis for NSSI functions yielded a three-factor model with a good model fit. In addition, the instrument showed an expected correlation with the instrument of the Deliberate Self-Harm Behavior Inventory (r = 0.84, p < 0.001).

Conclusions: The C-FASM has good content, structural validity, and reliability. The instrument can be helpful to Chinese adolescents as a comprehensive measure of NSSI behaviors.
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INTRODUCTION

Non-suicidal self-injury (NSSI) refers to the direct, deliberate self-harm of one's body tissue without suicidal intent, and the purposes are not socially sanctioned (1). NSSI behaviors are prevalent in adolescents, with a global 12-month prevalence of 14.2% (2), and appear to be increasing (3). NSSI behaviors in adolescents have fueled concerns in China due to the high prevalence, ranging from 12 to 24% in adolescents (4, 5).

Most assessments, such as the inventory of Statements of Self-Injury (6), Non-Suicidal Self-Injury Assessment Tool, and Deliberate Self-Harm Behavior Inventory (7), only assess the methods of NSSI. The Functional Assessment of Self-Mutilation (FASM) (8) measures the methods and functions of NSSI at the same time, providing essential measurement to guide the self-injury intervention (9).

FASM was designed by Lloyd et al. (8) and is widely used in assessing adolescent self-injury (9). The original FASM evaluates both the 11 types of NSSI behaviors and 22 function domains of NSSI (i.e., reasons for engaging in NSSI) that directly affect treatment (10–12). The short version of FASM is preferable to facilitate the inclusion of NSSI in a clinical setting (13).

The 22 NSSI function items in FASM were categorized into a four-factor model according to Nock and Prinstein (14): (1) automatic positive reinforcement (i.e., increase their positive feelings); (2) automatic negative reinforcement (i.e., a decrease of aversive feelings); (3) social positive reinforcement (i.e., increase of social events or attention from others); and (4) social negative reinforcement (i.e., decrease of undesirable social events). The model is the most widely used functional model of NSSI and has been confirmed among high school students in the United States (15).

However, the original FASM and function structures may be compromised by various issues, such as cross-cultural variations in the factor structure of function, and ecological validity of translated versions (9). For example, the four-factor model has been questioned in later studies, including “close to acceptable fit” issues (10) and failing to distinguish positive from negative reinforcement of interpersonal functions among Swedish adolescents (16). Above all, cultural differences have a considerable influence on the nature of NSSI. It is crucial to examine the reliability and validity of a translated tool before it is adopted in different culture. Yet, only a few studies have addressed the replicability of the FASM scale in Chinese cultural settings. Leong et al. noted that Nock and Prinstein's four-factor model did not reach adequate fit among Macao adolescents (17). You et al. (18) identified a three-factor model of NSSI functions using FASM among Hong Kong high school students. To the best of our knowledge, there is no tool research of the Chinese revision of FASM.

Meanwhile, NSSI might also vary over time since the FASM was developed two decades ago. Thus, a timely and modified version of FASM for Chinese population is required. In this study, we tested the FASM in the Chinese cultural background to assess the validity and reliability of the Chinese version of FASM (C-FASM) and examined the factor structure of NSSI function in a Chinese adolescent clinical sample.



METHODS


Translation and Cross-Cultural Adaptation

The original English version of FASM was translated into Chinese based on the Brislin's translation model. Nine experts with knowledge of the English language translated this scale with the standardized forward-and-backward translation procedure to retain the scale's conceptual equivalent. After the translation, one methodologist, three psychologists, and two professional psychiatrists consolidated all the versions, discussed the cultural equivalence, and developed a satisfactory version for field testing (19). The cognitive interviews were carried out with outpatient and inpatient adolescents (N = 15) to ensure that patients could understand the items more accurately.



Test Population

A cross-sectional survey was conducted to evaluate the psychometric properties of C-FASM.

The C-FASM items were tested in adolescents with a mental disorder who engaged in self-injury over the past 12 months. Participants were enrolled from 20 psychiatric or general hospitals in nine provinces across China to consider the difference in geography, economic development, and custom. Participants were recruited from August 2020 to November 2020. Inclusion criteria were as follows: (1) age 12 to 18 years, (2) was diagnosed with a mental disorder by senior psychiatrists according to the Diagnostic criteria and Statistical Manual of Mental Disorders Fifth Edition (DSM-5), and (3) had at least five times of non-suicidal self-harm behaviors in the past 12 months. Exclusion criterion was a history of intellectual disability. As a result, 621 adolescents were recruited in our study (93 boys and 528 girls), with an average age of 15.0 (SD = 1.7, range = 12–18, Supplementary Table 1).

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



Instruments for Criterion Validity
 
Deliberate Self-Harm Behavior Inventory (DSHI)

Participant's methods and frequency of NSSI in the past 12 months were also assessed by the 17-item Deliberate Self-Harm Behavior Inventory (7). A higher total score of the DSHI indicates that an individual has engaged in a greater variety of NSSI with higher frequency. This scale demonstrated good psychometric properties among Chinese children (20, 21). In the present study, the Cronbach's α was 0.80, showing acceptable internal consistency.




Statistical Analysis

The total sample was randomly split into two independent subsamples (sample 1 and sample 2) for the test–retest subsample to analyze the factor structure of NSSI function. Descriptive statistics were performed to examine the socio-demographic characteristics of sample 1 and sample 2. The distribution of responses, mean (M) and standard deviation (SD) values, skewness, and kurtosis were calculated for each of the FASM items for the entire sample. Factor analysis, internal consistency reliability, test–retest reliability, and criterion validity of C-FASM were evaluated in this study.


Factor Analysis

The Kaiser–Meyer–Olkin (KMO) value (≥0.5) (22) and Bartlett's test (<0.05) (23) were computed to evaluate the suitability of the data for factor analysis of FASM functions. Factor models for NSSI function were derived using Exploratory Factor Analysis (EFA) in the first randomly chosen subset (sample 1). Confirmatory Factor Analysis (CFA) and Exploratory Structural Equation Modeling (ESEM) were subsequently carried out on the second subset sample 2) to determine the replicability of the EFA results. An independent calculation of the partial item test was made to estimate the item discrimination rate in each dimension (24).

The Principal Axis Factor analysis with oblimin rotation (25) and varimax rotation methods were adopted for EFA. The number of factors was determined by eigenvalues and scree plots using an eigenvalue criterion higher than 1 (26). Items were removed when cross-load on more than one factor (>0.32) or <0.15 difference from an item's highest factor loading (27, 28).

In the CFA and ESEM analysis, model fit was evaluated using multiple indexes of fit, including elative/normed chi-square (χ2/df), comparative fit index (CFI), goodness-of-fit index (GFI), adjusted GFI (AGFI), Tucker–Lewis index (TLI), the standardized root mean square residual (SRMR), root mean square error of approximation (RMSEA), and Akaike information criterion (AIC). The criteria for well-fitting models were as follows: CFI ≥ 0.95, GFI ≥ 0.90, AGFI ≥ 0.85, TLI ≥ 0.95, SRMR <0.08, and RMSEA <0.06 (29). The items with lower factor loading (<0.32) would be removed.



Reliability and Criterion Validity Analysis

The internal consistency and test–retest reliability determined the reliability of the C-FASM. Internal consistency of FASM was assessed using Cronbach's α and McDonald's Ω coefficients (30). Alpha coefficient and McDonald's Ω higher than 0.70 indicated a reasonable internal consistency (31). Test–retest reliability was estimated by intraclass coefficient (ICC), calculated by the correlation between the first and second completion of the scale and adequate value above 0.60. The criterion validity was assessed via association between FASM and DSHI using Spearman's rank correlations. According to previous studies, we hypothesized that the FASM score should be positively related to the DSHI score.

All statistical analyses were performed using IBM SPSS version 20.0 software (SPSS Inc., Chicago, Illinois, USA) and AMOS (version 18.0, Smallwaters Corporation, Chicago, IL, USA).





RESULTS


Content Validity in the Context of Chinese Culture

To ensure the validity of the C-FASM's content, a pilot study and cognitive interviews were conducted among 15 adolescents to test the content validity of C-FASM. Results from the pre-test were discussed by six experts in research, and some modifications were made accordingly. As recommended by experts, a common NSSI method (i.e., punched walls or objects) (32) among Chinese adolescents was added to the method checklist. However, only a few adolescents had engaged in “Burned your skin” (9.4%) and “erased your skin” (20.0%). A few adolescents had reported that they engaged in self-injury for “To be like someone you respect” (6.4%), “To feel more a part of a group” (17.4%), “To give yourself something to do with others” (12.9%), and “To make others angry” (9.7%). Thereby, the above items were removed due to the fewer reports by Chinese adolescents (not typical in Chinese culture) and high skewness and kurtosis (Tables 1, 2).


Table 1. Distribution of responses for FASM method checklist (N = 621).

[image: Table 1]


Table 2. Distribution of responses for FASM function checklist (N = 621).
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Therefore, the initial version of the C-FASM comprised the 10 items method checklist and 18 items of NSSI function and other characteristics of NSSI.



Factor Structure of NSSI Function

There were no significant differences in socio-demographic characteristics between sample 1 (N = 319, 16.3% boys) and sample 2 (N = 302, 13.6% boys, Supplementary Table 1).


Exploratory Factor Analysis

EFA was performed using the 18 items with scores of each item obtained from participants in sample 1. An EFA with the 18 items presented a four-factor model solution with eigenvalues > 1 (oblimin rotation: KMO = 0.84, χ2 = 1803.81, p < 0.001; varimax rotation: KMO = 0.83, χ2 = 1325.40, p < 0.001). Items with low factor loadings or substantial cross-loadings were removed sequentially. Therefore, item 18 (“To give yourself something to do when alone”) was removed due to the low factor loading (<0.32). Item 6 (“To get control of a situation”) and item 11 (“To get other people to act differently or change”) were removed due to the cross-loadings.

A second EFA without items 6, 11, and 18 was performed. As shown in the scree plot, the three-factor model with 15 items was better fit these results (KMO = 0.84, χ2 = 1640.91, p < 0.001, eigenvalues = 1.46, Figure 1). A satisfying three-factor solution was extracted with eigenvalues of 4.317, 2.327, and 1.493, which could explain 29, 16, and 10% of the observed variance. All factor loadings were higher than 0.50 (Table 3). Items 2, 4, 10, 14, and 22 were exclusive on factor 1; items 3, 7, 8, 15, 17, and 20 exclusively on factor 2; and items 1, 5, 9, and 13 were exclusive on factor 3.


[image: Figure 1]
FIGURE 1. Scree plot for the EFA in Sample 1.



Table 3. Standardized factor loadings for the three-factor models derived by EFA (N = 319) and confirmed by CFA and ESEM (N = 302).
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Confirmatory Factor Analysis

CFA was used to test the goodness of fit of competing models of the structure of the FASM function (the 18-item, the 17-item, the 16-item, and the final 15-item) in sample 2. As shown in Table 4, the 15-item three-factor CFA model showed a good model fit (χ2 = 183.62, df = 87, p < 0.001, TLI = 0.90, CFI = 0.93, GFI = 0.92, AGFI = 0.90, SRMR = 0.06, RMSEA = 0.06, AIC = 12586.32) and all items presented high factorial weights (>0.42, Table 3). Additionally, ESEM was performed on the three-factor model. The three-factor ESEM model also showed a good model fit (χ2 = 86.55, df = 63, p = 0.026, TLI = 0.96, CFI = 0.98, GFI = 0.97, AGFI = 0.95, SRMR = 0.03, RMSEA = 0.03, AIC = 12556.25), and all items presented factor loadings > 0.32 (Tables 3, 4).


Table 4. FASM function confirmatory factor analysis model comparisons (N = 302).

[image: Table 4]

On the basis of the results of the EFA, CFA, and ESEM, the C-FASM function checklist contained 15 items, and the indices suggested that a three-factor model could fit the function of C-FASM. The first factor mainly addressed emotion regulation function, which meant individuals engaging in NSSI to decrease or increase their effect, including the following items: items 2, 4, 10, 14, and 22. The second factor referred to attention seeking. It included explanations for individuals engaging in NSSI to increase social support and receive help and attention from others, including items 3, 7, 8, 15, 17, and item 20. The third factor addressed social avoidance, which referred to avoiding social demands, including items 1, 5, 9, and 13 (Figure 2).


[image: Figure 2]
FIGURE 2. Confirmatory factor analysis.


Above all, the C-FASM including 10 items of the method checklist (including items 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 13, 14, 15, 17, 18, 20, and 22; shown in Table 1), 15-item function checklist (including items 1, 2, 3, 4, 5, 7, 8, 9, 10, 13, 14, 15, 17, 20, and 22; shown in Table 2), and other characteristics of NSSI (including the age of onset of self-injury, amount of time they thought before engaging in self-injury, the degree of physical pain, and whether or not use of alcohol or drugs during self-injury). The Chinese translation of C-FASM was shown in Supplementary Table 2.




Reliability of C-FASM

Two weeks after the first questionnaire was completed, a retest of the FASM was conducted on the adolescents who agree to complete the questionnaire a second time (N = 65).

The internal consistency (Cronbach's α and McDonald's Ω) indices and test–retest reliability for the C-FASM were shown in Table 5. The internal consistency indices revealed good internal consistency for the method checklist (α = 0.81, Ω = 0.80) and function checklist (α = 0.80, Ω = 0.76). The retest reliability of the method checklist was 0.79 and that of the function checklist was 0.87. The retest reliabilities of each factor were as follows: emotion regulation = 0.80, attention seeking = 0.83, and social avoidance = 0.61. The results indicated that the C-FASM is a reliable instrument to assess the method, frequency, and function of NSSI behaviors of Chinese adolescents over the past 12 months.


Table 5. Internal consistency and test-retest reliability of the C-FASM.
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Criterion Validity of C-FASM

Criterion validity of the instrument was assessed by calculating the correlations between the C-FASM scores and the DSHI score (Table 6). C-FASM method checklist was significantly positively correlated with the DSHI (r = 0.84, p < 0.001), indicating that the C-FASM had good concurrent validity.


Table 6. Correlations among C-FASM and DSHI.
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DISCUSSION

To our knowledge, the current study was the first study to develop and investigate the psychometric properties of the C-FASM for Chinese adolescents. In addition, this study examined the structure of C-FASM functions in a clinical adolescent sample. Two findings were found in the study. First, our findings suggested that the C-FASM was composed of a 10-item method checklist, a 15-item function checklist of NSSI behaviors, and other characteristics of NSSI, with acceptable to good model fits. Second, converging evidence from three different factor analyses indicated that the functions of NSSI were well captured by a three-factor structure with satisfying factor loadings, namely, emotion regulation, attention seeking, and social avoidance.


Characteristics of NSSI Methods Among Chinese Adolescents

Our findings showed that the method of “cut or carved on your skin” was the most common method for adolescents who engaged in NSSI, which was in line with the previous studies investigated in Hongkong (33) and western countries (3). However, “Burned your skin” and “Erased your skin” were not common among Chinese adolescents with NSSI. An interesting finding was the high prevalence of the method of “Punched walls or objects,” with a report rate of 69.2% in this sample. That indicated the difference in self-injury methods between adolescents under different cultural backgrounds.



Factorial Structure of the C-FASM NSSI Function

One of the main goals of this study was to investigate the factorial structure of the NSSI function through EFA, CFA, and ESEM. The functional model of FASM provided insight into possible reasons for engaging in NSSI (9). Over the two decades, researchers have proposed a series of theories to explain why people engage in NSSI. The two-factor model and four-factor model of the FASM function developed by Nock and Prinstein were the most plausible theoretical models to address the reasons for engaging in NSSI. According to the two-factor model, the causes of NSSI included automatic reinforcement (i.e., self-reinforcement; e.g., emotional regulation) and social reinforcement (i.e., reinforced by others; e.g., attention and avoidance). The four-factor functional model derived from the two-factor model, including automatic positive reinforcement, automatic negative reinforcement, social positive reinforcement, and social negative reinforcement. Interestingly, our findings showed a three-factor model with a good model fit. The three-factor model named emotion regulation, attention seeking, and social avoidance, which was close to previous findings among Hongkong high school students (18). The model gave rise to a potential reliable structure of NSSI function that existed across both clinical and non-clinical populations in the Chinese cultural context. Future studies are needed to investigate this three-factor structure in other cultural backgrounds.

Emotion regulation factor refers to adolescent's aim of NSSI to alleviate acute negative emotion or aversion arousal and increase their positive feelings. This factor was basically in accord with the automatic reinforcement of the two-factor model proposed by Nock and Prinstein (34) and intrapersonal functions of the two-factor model proposed by Klonsky and Glenn (6). Although most adolescents in our sample endorsed different functions, emotion regulation was the most common reason endorsed by adolescents, which was consistently suggested in many previous studies (9). In our sample, over 70% of the adolescents reported that they had engaged in NSSI to regulate their emotion, and the most endorsed reason was “To stop bad feelings” (87.9%). The results suggested that adolescents with NSSI may generally perform poorly in emotional management or regulation (35) and therefore lacked effective strategies to cope with emotional distress (36). Previous studies mentioned that NSSI was more likely to be seen as a solution to reduce distress (10). The emotion regulation factor endorsed by most adolescents in this study might confirm this theory to some extent. It indicated that emotional tolerance and regulation improvement might benefit when emotional regulation is an individual's NSSI function.

Besides the emotion regulation factor, attention-seeking and social avoidance factors were essential functions endorsed by Chinese adolescents. The attention-seeking factor meant that adolescents engaged in NSSI to seek social support, receive attention, or get help from others. It was closely related to positive social reinforcement, social impact, and social influence, as found in previous research (8, 18, 34, 37). However, the social avoidance factor referred to avoiding social demands, closely related to the social negative reinforcement factor of the four-factor model, highlighting that individuals with NSSI would cope with adversities through avoidant strategies (38).


The Gender Disbalance in Our Sample

A high female:male ratio of about 5:1 was found in our study. According to a meta-analysis, NSSI was more commonly seen among females than males (39). Tang et al. (5) have reported a higher prevalence of NSSI among girls than boys in China. Some earlier researches conceptualized NSSI as a “female” problem due to the large discrepancy between females and males among psychiatric patients (40). Our findings were in line with those studies. Moreover, our study showed a slightly different in NSSI methods and frequency between females and males. The details could be found in the previous study from our research group (41), which was consistent with some previous studies. For example, McManus et al. (42) reported that females who engaged in NSSI had roughly twice the odds of getting medical or psychological service than males had. Van et al. (43) observed the differences in NSSI methods in males and females.




Limitation

To the best of our knowledge, this study is the first study to develop the C-FASM and test the validity and reliability of the C-FASM. However, the study has several limitations. First, it should be acknowledged that all the measures in this study were self-reported, which might be subjective. Second, the sample of this study only includes the patients coming from the hospital's psychiatric department, which may limit the use in the general population. Third, individuals with suicidal ideation may employ different functions than individuals without suicidal ideation, which should be further explored.




IN CONCLUSION

The findings indicated that the C-FASM presented adequate validity and reliability. The C-FASM can be helpful to both research and clinical measurement, contributing to subsequent investigations focused on adolescents and understanding the complex phenomenon of NSSI. Training young people to cope with stress and establish an attitude of actively seeking help may increase their confidence in dealing with difficulties, thereby reducing the occurrence of NSSI. At the same time, our findings yield great significance in guiding clinical intervention. Clinicians can formulate targeted interventions based on the three functions of NSSI.
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