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Purpose: To analyze the influencing factors of adolescent NSSI behavior and their 

interrelationships, and to establish a total influencing factor model.  

Methods: Through literature review, semi-structured interview and expert consultation, the 

influencing factors of adolescent NSSI behavior in Guangxi, China were identified, and a 

total adversarial multi-level interpretive structure model of influencing factors of adolescent 

NSSI behavior was constructed based on DEMATEL-TAISM methods. 

Results: This paper intuitively shows the influencing factors and action paths of adolescents' 

NSSI behavior, and analyzes the system logic of the elements, as well as the relationship 

between the elements of the model. At last, some suggestions are put forward to provide ideas 

for the intervention service of adolescent NSSI behavior in Guangxi Province, China. 

Keywords: NSSI, influencing factors, Decision Making Trial & Evaluation Laboratory，

DEMATEL，Total Adversarial Interpretative Structural Modeling Method，TAISM 

 

1.Introduction 

At present, the psychological and behavioral problems of adolescents, especially some 

health risk behaviors, have gradually attracted people's attention. Adolescent 

self-injury is a major public health problem today. Global data show that adolescent 

NSSI behavior not only endangers the physical and mental health of adolescents, but 

also leads to adolescent suicide[1],[2],[3],[4]. Studies have shown that people with NSSI 

behavior are at high risk of suicide, and their suicide mortality rate is 42 times higher 

than that of the general population[5]. In China, the behavioral problems of NSSI in 

adolescents are very serious, with a prevalence of 5.4% -57.4%[6],[7],[8],[9],[10].  

There are many factors that affect adolescents’ NSSI behavior. Such as biology, 

cognition, emotion, negative life events, stress, and so on[11],[12],[13],[14],[15],[16],[17],[18].First 

of all, endogenous opioid peptides and other hormones affect individual pain 

perception, and then affect emotional regulation, and emotional disorders may bring 

NSSI behavior[12],[19],[20],[21],[22]. The level of physical exercise may affect the balance of 

hormones in individuals, and then affect the emotional state of individuals[23],16. From 

this perspective, we can explore the relationship between physical exercise in 

regulating emotional status and NSSI behavior. Secondly, self-efficacy may have a 

certain impact on individual emotional regulation, and the positive and negative 

functions of self-efficacy can also be expanded to study the impact of individual NSSI 
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behavior[24],[12]. Furthermore, stress conditions and stress regulation outcomes may 

have an impact on individual NSSI behavior[15]. Finally, peer, family, school and other 

social support systems have a positive effect on the regulation of adolescent stress, 

and sleep quality is also related to individual stress[25],[26],[27],[28]. 

    Although previous scholars have discussed the reasons that affect the behavior of 

NSSI, there are not many studies explain and intervene the NSSI behavior from 

multidimensional influence factors. Especially for Chinese adolescents, they are in a 

period of increasing academic and interpersonal pressures, and the multiple factors 

they face cannot be ignored[29],[30]. Therefore, how to find out the key influencing 

factors of adolescent NSSI behavior, to determine the main content of adolescent 

NSSI behavior crisis intervention model, which is very urgent and important for the 

intervention of Chinese adolescents NSSI behavior. 

 

1.1 Theoretical Basis 

This study is based on the multi-factor integration model[31], Nock integration model[32] 

and other related theories to construct the theoretical framework of the NSSI crisis 

intervention model. The reason for the occurrence of NSSI lies in the management 

and control of negative emotions, or through the way of NSSI to vent negative energy 

and alleviate the distress of negative emotions[12],[33]. Cognitive theory holds that 

psychological disorders originate from misunderstanding of environmental events, 

which directly affect our emotions, behavior and physiological state[ 34 ],[ 35 ]. 

Multi-factor integration theory holds that NSSI behavior is caused by the interaction 

of biological heredity, psychological state, environmental factors and social factors[36]. 

Nock's integration model emphasizes the way of regulating personal 

emotional/cognitive experience to promote communication with others or influence 

others, to achieve emotional regulation and other functions[37]. In the intervention of 

NSSI behavior, social support theory holds that the social support system experienced 

by individuals can also play a greater role in their NSSI behavior[38]. A good social 

support system can alleviate the individual's negative emotional experience, release 

the negative energy in the heart, and reduce the occurrence of NSSI behavior[39]. 

Over the years, scholars have made many explorations on the intervention of 

NSSI behavior, and established a variety of explanatory models[32],[40],[41]. These studies 

provide valuable guiding theory and intervention methods for the clinical work of 

NSSI intervention. For example, drug therapy[15],[42],[43],[44] and behavioral therapy for 

self-punishment[32],[45],[46],[47]. However, an integrated intervention approach may be 

more effective [48],[49]. Therefore, this study focuses on exploring appropriate guidance 

and control of adolescents' emotional and psychological reactions to help them correct 

cognitive, emotional and behavioral distortions, and at the same time, through the 

integration of internal and external resources such as peer groups, family support and 

school support, to increase their sense of security and support, enhance their sense of 

self-efficacy, and enhance their ability to solve and cope with crises.  

Based On the existing research, through literature review, expert consultation and 

field survey, this study identifies and summarizes the factors affecting Chinese 

adolescents' NSSI behavior, and introduces DEMATEL and TAISM. To explore the 
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influencing factor model of Chinese adolescents' NSSI behavior, determine the key 

influencing factors, analyze the relationship between the influencing factors, and 

construct a preliminary NSSI behavioral crisis intervention, so as to provide a 

theoretical basis for the future development of crisis intervention strategies suitable 

for Chinese adolescents' NSSI behavior in Guangxi. 

 

1.2DEMATEL-TAISM Method 

Decision-making Trial and Evaluation Laboratory(DEMATEL) was 1971 A. Gabus 

and E. Fontela's methodology for understanding complex and difficult problems in the 

real world is a systematic analysis method using graph theory and matrix tools[50]. Its 

purpose is to calculate the degree of influence and the degree of being influenced of 

each element through the logical relationship and direct influence matrix among the 

elements in the system, so as to calculate the cause degree and centrality degree of 

each element as the basis for constructing the model, so as to determine the causal 

relationship among the elements and the status of each element in the system. Its 

essence is to regard the system as a weighted directed graph.  

Interpretive Structure Model (ISM) was proposed by Professor J. Warfield in 

1973. It is mainly used to analyze the elements of a complex system and their 

interdependence and mutual constraints[51],[52]. Its basic principle is to simplify the 

complex system into a molecular system (factors, elements), and use a directed graph 

to represent the binary relationship between subsystems, through Boolean logic 

operations, to construct a top-down multi-level recursive overall system structure, and 

to present it in the simplest hierarchical directed topological graph[ 53 ],[ 54 ],[ 55 ]. 

Huang(2003) introduced the idea of game antagonism into Game Interpretative 

Structural Modeling (GISM)[56]. Murray et al. (2015) first proposed the cross-impact 

analysis-interpretive structural modeling method[57]; In his research, Liu(2019) used 

the perspective of system theory to analyze the game explanatory structural model in 

depth[58], and gave the process and steps of the game explanatory structural model 

method, and improved the hierarchical division of the classical explanatory structural 

model, and analyzed the hierarchy obtained by the hierarchical extraction method of 

"result priority" or "reason priority". A more reasonable topological hierarchical graph 

is obtained.Then, Ni and Huang(2020) further optimized and integrated the 

Adversarial idea in the Generative Antagonistic Network (GAN), and proposed a new 

model method (Adversarial Interpretive Structure Modeling Method, AISM)[59].  

In order to show the relationship between the subsystems in the topological 

hierarchy more clearly, this study assigns values to the correlation, and proposes a 

"Total Adversarial Interpretive Structural Model" (TAISM), and used it to construct a 

model of influencing factors of NSSI behavior among adolescents in Guangxi, China. 

 

2.Research Methods  

2.1Identification of Factors Influencing Adolescents' NSSI Behavior 

In this study, a multidimensional method was used to construct an evaluation index 

system of influencing factors of Chinese adolescents' NSSI behavior.  
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The first step is to read and sort out the relevant literature, and search in Web of 

Science, Springer, Google Scholar, CNKI Scholar, PubMed and other literature 

retrieval databases with the keywords of "self-injury" and "self-harm". The 

influencing factors, intervention strategies and methods of NSSI behavior were 

selected, and the influencing factors of NSSI behavior among adolescents were 

discussed from different perspectives. 

In the second step, using the grounded theory, interviews were conducted with 

middle school students, their parents, teachers, psychological counseling teachers, 

school administrators, school social workers, and experts in the field of psychological 

counseling and NSSI, and the interview results were open-coded. The specific 

operation process is as follows: a) the initial concepts are formed by coding the 

interview raw materials word by word and sentence by sentence; b) after coding 

sentence by sentence, the similarities and differences of the concepts are compared, 

and the initial concepts whose frequency is less than two times are eliminated; c) 

through analysis and condensation, the main factors affecting the NSSI behavior of 

adolescents in Guangxi, China are extracted from the raw materials. Before the 

interview, the interviewees had clearly reported the content and use of the interview, 

and had passed the informed consent of the interviewees. This study was reviewed 

and approved by the Human Research Ethics Committee of the Sultan Idris University 

of Education, Malaysia. 

The third step is to conduct open coding based on the results of literature analysis 

and field interviews. After selection, 34 influencing factors of adolescents' NSSI 

behavior were sorted out. Based on the principle of system science, the Delphi 

method is used to organize a team of experts to discuss. According to the suggestion 

of the expert team, on the basis of the original 34 influencing factors, two factors, 

sleep and exercise, were added. Subsequently, after five rounds of discussion, the 36 

influencing factors were deleted and rounded, and finally 13 influencing factors were 

obtained. These factors were also divided into six groups: physiological dimension, 

cognitive dimension, emotional dimension, social support dimension, social 

environment dimension and NSSI. The index system of influencing factors is shown 

in Table 1. 

Table 1 Index system of influencing factors 

Terms Code Factors Connotation 

Physiological 

Dimension 

A2 Sleep 

The overall sleep quality of individuals, including adequate sleep, 

undisturbed sleep environment, reasonable work and rest time and the 

guarantee of sleep effect.  

A3 Exercise 
Individual physical exercise level, including the rationality of 

exercise frequency, duration and intensity.  

Cognitive 

Dimension 

B2 Self-cognition 
Individual evaluation of self and self-worth, as well as self-respect 

and emotional experience based on self-evaluation. 

B3 Self-efficacy 

Individual attribution logic of behavior and events, as well as 

speculation and judgment on whether they have the ability to 

complete a certain behavior. 

 

Emotional 
B4 

Emotional 

state 

The state of an individual affected by a behavior or event, including 

mental States such as depression, anxiety, and stress. 
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Dimension 

B5 

Emotion 

Regulation 

Ability 

Through certain strategies and mechanisms, individuals can change 

their emotions in physiological activities, subjective experience, 

expression and behavior, so as to meet their subjective expectations. 

Social 

Support 

Dimension 

B6 Peer Support 

The degree of emotional communication between individuals and 

peers of the same or similar age, or the degree of care, companionship 

and support from peers. 

B7 
Family 

Support 

The degree of emotional communication between individuals and 

their parents, as well as the degree of care, companionship and 

support of their parents, and the conditions of support.  

B8 
School 

Support 

It includes the safe and friendly environment for students, the degree 

of timely and effective communication and support from teachers, 

and the positive evaluation of students.  

B9 Social Support 

Whether the individual can find a communication platform and 

communicate and share in a timely and effective manner, and whether 

the individual can provide convenient and adequate information and 

resource support in a timely manner.  

Social 

Environment 

Dimension 

B10 
Social 

Environment 

Individual psychology and behavior are influenced by social culture 

and values, as well as by an inclusive and just social environment. 

B11 
Leisure 

Entertainment 

Individuals enjoy the right and opportunity of leisure and 

entertainment, and enjoy a healthy, scientific and reasonable leisure 

and entertainment environment. But not for that purpose of overplay.  

NSSI Y NSSI The individual will produce the idea or behavior of NSSI. 

 

2.2 DEMATEL-TAISM Model Construct 

Based on the above influencing factors of adolescent NSSI behavior, the author 

intends to use DEMATEL method to obtain the causal relationship and influence 

intensity between indicators through matrix operation, and classify the structural 

levels and basic elements through TAISM to obtain a group of total adversarial 

antagonistic directed topological hierarchical graphs with influence values. To 

represent the interrelationships and effects of the active factors in the model. 

Therefore, on this basis, the DEMATEL-TAISM model can be used to identify and 

evaluate the root cause elements in a complex system and clarify its structural 

hierarchy. The model framework is shown in Figure 1. 

 
Figure 1 Model framework 

 

Wherein O is a direct influence matrix, the diagonal of which is “0”; N is a 

normalized influence matrix; T is a comprehensive influence matrix; A is a relational 

adjacency matrix, which is obtained by taking the intercept of T; B is a multiplication 

matrix; R is an accessible matrix; R' is a contracted point accessible matrix, that is, 

loop elements in the accessible matrix are reduced into one element; S' is a skeleton 
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matrix, which is obtained by contracting R'; S is a general skeleton matrix, a chain 

connected at the end represents a loop, and no loop represents S=S'; TS is an influence 

value skeleton matrix, and WS is a loop labeling matrix; UP/DOWN hierarchy 

division represents that the reachable matrix R is subjected to hierarchical extraction 

of result priority and cause priority respectively; D represents influence degree; C 

represents influenced degree; M represents centrality degree; and R represents cause 

degree. 

 

2.2.1 Construct a Comprehensive Influence Matrix through DEMATEL Method 

A. Establish the direct influence matrix O 

Based on the 13 constraints screened out by literature analysis and interview survey, 

Delphi Method was used to organize a team of experts who are closely related to the 

field and familiar with the NSSI of adolescents to quantify and score the interaction 

between the factors in the multidimensional index system.  

The main subjects of the survey included five experienced parents with a certain 

foundation in this field, seven adolescent teachers, school department managers, eight 

school psychological counseling teachers, social workers or activists in the field of 

adolescent services, and seven experts in the field of NSSI behavioral psychology to 

form an expert team of 27 people. Use a 0-4 scale (“0” means no impact, “1” means 

relatively weak impact, “2” means moderate impact, “3” means relatively strong 

impact, and “4” means very strong impact) to collect all the expert scoring tables, and 

then calculate the sum of each quantitative impact relationship in the 27 scoring 

tables.  

After analysis, it was finally determined that the influencing factor of adolescent 

NSSI behavior was  1321 S,...,,SSS  . The relationship between the factors and the 

degree of direct influence between iS  and jS is represented by ijO . ijO  is the 

strength of the influence of factor R on factor j .Finally, the  
1313ijOO  is the 

direct influence matrix O. 

 

B. Establish the comprehensive influence matrix T 

The comprehensive influence matrix T is obtained by normalizing the direct influence 

matrix O, considering the direct and indirect influences between relevant factors, and 

calculating the formula. The method specifically comprises the following steps of: 

firstly, normalizing a direct influence matrix O through a row sum maximum method 

through a formula (1) to obtain a standard influence matrix N; and then, converting 

the standard influence matrix into a comprehensive influence matrix T through a 

formula (2) by adopting a direct influence and indirect influence accumulation mode. 

Where I is the identity matrix and   1NI  is the inverse of  NI  . The 

calculation formula is as follows: 
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2.2.2 Construct a Comprehensive Influencing Factor Model through TISM 

A. Establish an adjacency matrix 

The adjacency matrix describes the direct relationship between every two factors in 

the system. In this study, Delphi method is used to consult experts and scholars in this 

field. By studying the relationship between various factors, a 13*13 adjacency matrix 

is established[55]. This matrix visually shows the relationship between these factors. If 

there is an influence relationship between row and column factors in the system, it is 

recorded as “1”, and if there is no influence, it is recorded as “0”. Then the concept of 

intercept λ is introduced. Through the calculation of formulas (3)- (5), the adjacency 

matrix is obtained from AT   to obtain the adjacency matrix A. The intercept 

value here is obtained from the matrix T, where x is the mean value of the matrix T, 

x= 0.0533500960597249, and   is the overall standard deviation. The calculation 

formula is as follows: 

       x                                                         （3） 
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B. Establish the reachability matrix R. 

The reachability matrix R is obtained by the Boolean operation of the adjacency 

matrix and the identity matrix, which describes the degree that can be reached 

between the nodes of the directed connection graph after a certain length of path in 

the form of a matrix. The specific operation steps are as follows: firstly, Boolean 

summation is performed on the adjacency matrix A and the identity matrix I through 

the formula (6) to obtain the multiplication matrix B; and then matrix Boolean 

iterative operation is performed on the multiplication matrix B through the formula (7) 

until the following formula is established to obtain the reachable matrix R. Where B is 

the multiplication matrix and I is the identity matrix, that is, a square Boolean matrix 

with only one diagonal. The calculation formula is as follows:  

    IAB                                                           （6） 

    RBBB
Kk   11k

                                              （7） 

 

C. Establish a general skeleton matrix S 

In order to simplify the structure of the whole system, the reachable matrix R is used 

for point reduction to obtain a point reduction matrix R', so as to check the 
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relationship of the strong link factors in each level of the reachable matrix, and the 

skip binary relationship between the factors with the adjacent binary relationship is 

deleted to obtain an edge reduction distance matrix S', and the essence of edge 

reduction operation is to delete repeated paths; And finally, eliminating the binary 

relation which can be reached by itself in the contracted edge distance matrix S', 

namely, changing all diagonal elements “1” of the contracted edge distance matrix 
into “0” to obtain the general skeleton matrix S. Where, when iS  and jS  satisfy the 

relation of ik = jk =1, then iS  and jS  are strongly connected. Wherein, according 

to the formula (8), the calculation formula from the contracted point matrix R' to the 

contracted edge distance matrix S' is as follows: 

  IIRRS  2
'''                                                 （8） 

 

D. Draw a scatter plot of centrality and causality 

In order to understand the interrelation and influence weight of each variable in the 

system more intuitively, the influence degree (D), the influenced degree (C), the 

centrality (M) and the cause degree (R) of each element will be calculated through 

formulas (9), (10), (11) and (12) respectively, and the analysis will be carried out by 

drawing a scatter diagram.  

First, substitute the corresponding value in the T matrix into the S matrix at the 

place of “1” in the general skeleton matrix to obtain the TS matrix.  

Then, label the directed edge inside the loop as “1” to obtain the matrix WS with 

the influence value. Then, the influence degree, the influenced degree, the centrality 

and the cause degree of each element are further calculated according to the value ijt  

of the comprehensive influence matrix T. Where, ijt represents the degree of direct 

influence plus indirect influence of element i on element j , and the degree of 

comprehensive influence of element j on element i , that is, the degree of 

comprehensive influence.  

Finally, according to the influence value of each factor in the comprehensive 

influence matrix WS matrix, the structure scatter diagram of centrality and cause 

degree is drawn. Wherein, the solution formulas of influence degree (D), influenced 

degree (C), centrality (M) and cause degree (R) are as follows: 
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E. Perform hierarchical extraction 

In order to better understand the effect of influencing factors on the order of influence, 

this study adopted the cause-first and result-first extraction methods, and established 

the result-first up hierarchical map and the DOWN-type cause-first hierarchical map 

respectively. The extraction rule of the up type hierarchical graph is as follows: 
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   ii eRT e . As long as the reachable set is the same as the common set, the relevant 

elements are extracted, and the extracted elements are placed at the top each time, and 

the extracted elements are placed in turn from top to bottom; The extraction rule of 

DOWN-type hierarchical graph is:    ii eQeT  , that is, the extracted elements are 

placed below each time, and the extracted elements are placed in the order from 

bottom to top.  

For a reachable matrix, there are a reachable set R, a look-ahead set Q, and a 

common set T, and T=R∩Q. Taking the adjacency matrix A as an example, the 

reachable set of ie  is denoted as  ieR , that is, all elements whose corresponding 

row values are “1”. The antecedent set of ie  is denoted by  ieQ , that is, the 

element corresponds to all elements whose column value is “1”. The common set of  

ie is denoted by  ieT , and  ieR ∩  ieQ  [60]
. 

 

F. Draw a topology hierarchy 

According to the relationship between the elements and the extraction results of 

the antagonistic hierarchy, and integrating the influence values between the variables 

in the influence matrix, as well as the ranking results of centrality and causes, the 

game antagonistic directed topological hierarchy diagram with comprehensive 

influence values is drawn. The reachable relationship of the influencing factors of 

adolescents' NSSI behavior is represented by directed line segments, and the two-way 

arrows indicate the formation of a loop, that is, the mutual reachable relationship. At 

the same time, the lower layer indicates that the influencing factors are rooted, and the 

upper layer indicates that the influencing factors are direct. 

 

3.Results 

3.1 A Comprehensive Matrix of Influencing Factors of Adolescent NSSI Behavior 

According to the comprehensive score of the expert team, the direct impact matrix O 

is obtained, as shown in Table 2.  

Table 2 Directly affects the matrix O 

  A2 A3 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 Y 

 A2 0 67 15 18 82 35 19 12 11 11 11 16 85 

 A3 81 0 17 18 85 32 18 12 11 11 11 15 46 

 B2 15 13 0 102 23 79 59 18 17 18 18 14 82 

 B3 15 13 84 0 18 83 62 15 16 16 12 16 78 

 B4 43 13 22 23 0 22 20 14 14 14 14 34 94 

O= B5 43 12 20 19 85 0 24 16 12 12 12 36 97 

 B6 21 19 42 72 30 61 0 12 13 13 13 27 74 

 B7 12 12 19 16 18 94 21 0 71 73 17 14 75 

 B8 11 14 18 19 21 81 22 77 0 70 18 16 62 

 B9 11 15 20 19 21 64 20 76 72 0 13 17 65 

 B10 11 15 72 19 21 62 21 63 76 73 0 23 70 

 B11 20 19 18 50 22 78 21 15 19 15 15 0 85 

 Y 25 11 21 22 18 15 10 15 12 12 11 10 0 

 

Based on the direct influence matrix O, the normalization processing is 
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performed according to the formula (1) to obtain the normalization matrix N, as 

shown in Table 3.  

Table 3 Normalization matrix N 

  A2 A3 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 Y 

 A2 0 0.072 0.016 0.019 0.088 0.038 0.02 0.013 0.012 0.012 0.012 0.017 0.091 

 A3 0.087 0 0.018 0.019 0.091 0.034 0.019 0.013 0.012 0.012 0.012 0.016 0.049 

 B2 0.016 0.014 0 0.11 0.025 0.085 0.063 0.019 0.018 0.019 0.019 0.015 0.088 

 B3 0.016 0.014 0.09 0 0.019 0.089 0.067 0.016 0.017 0.017 0.013 0.017 0.084 

 B4 0.046 0.014 0.024 0.025 0 0.024 0.021 0.015 0.015 0.015 0.015 0.037 0.101 

N= B5 0.046 0.013 0.021 0.02 0.091 0 0.026 0.017 0.013 0.013 0.013 0.039 0.104 

 B6 0.023 0.02 0.045 0.077 0.032 0.066 0 0.013 0.014 0.014 0.014 0.029 0.079 

 B7 0.013 0.013 0.02 0.017 0.019 0.101 0.023 0 0.076 0.078 0.018 0.015 0.081 

 B8 0.012 0.015 0.019 0.02 0.023 0.087 0.024 0.083 0 0.075 0.019 0.017 0.067 

 B9 0.012 0.016 0.021 0.02 0.023 0.069 0.021 0.082 0.077 0 0.014 0.018 0.07 

 B10 0.012 0.016 0.077 0.02 0.023 0.067 0.023 0.068 0.082 0.078 0 0.025 0.075 

 B11 0.021 0.02 0.019 0.054 0.024 0.084 0.023 0.016 0.02 0.016 0.016 0 0.091 

 Y 0.027 0.012 0.023 0.024 0.019 0.016 0.011 0.016 0.013 0.013 0.012 0.011 0 

Then, the calculation and conversion are performed according to the formula (2) 

to obtain the comprehensive influence matrix T, as shown in Table 4.  

Table 4 Synthesis influence matrix T 

  A2 A3 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 Y 

 A2 0.023 0.081 0.034 0.039 0.112 0.065 0.036 0.027 0.025 0.025 0.021 0.031 0.135 

 A3 0.103 0.015 0.035 0.038 0.115 0.062 0.034 0.026 0.025 0.025 0.02 0.03 0.096 

 B2 0.038 0.028 0.029 0.132 0.055 0.125 0.085 0.038 0.036 0.037 0.03 0.032 0.145 

 B3 0.037 0.027 0.109 0.031 0.049 0.125 0.086 0.033 0.034 0.033 0.024 0.033 0.138 

 B4 0.06 0.025 0.04 0.043 0.021 0.052 0.035 0.028 0.028 0.028 0.023 0.047 0.137 

T= B5 0.064 0.026 0.04 0.041 0.112 0.031 0.041 0.032 0.027 0.027 0.022 0.052 0.149 

 B6 0.042 0.032 0.067 0.099 0.058 0.1 0.021 0.029 0.029 0.029 0.024 0.043 0.129 

 B7 0.033 0.026 0.041 0.04 0.049 0.139 0.041 0.026 0.096 0.098 0.029 0.032 0.135 

 B8 0.032 0.028 0.04 0.043 0.051 0.126 0.042 0.103 0.025 0.095 0.03 0.033 0.121 

 B9 0.031 0.028 0.041 0.042 0.049 0.108 0.04 0.101 0.096 0.024 0.025 0.033 0.122 

 B10 0.035 0.031 0.101 0.052 0.055 0.12 0.048 0.096 0.107 0.104 0.014 0.043 0.142 

 B11 0.04 0.032 0.04 0.072 0.05 0.113 0.04 0.032 0.035 0.031 0.025 0.014 0.136 

 Y 0.035 0.019 0.033 0.035 0.032 0.035 0.02 0.025 0.022 0.021 0.017 0.018 0.026 

 

3.2 Total Adversarial Interpretative Structural Model of Influencing Factors of NSSI 

Behavior among Adolescent 

Based on the comprehensive influence matrix T, the adjacency matrix A is obtained 

according to formulas (3)- (5),as shown in Table 5.  
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Table 5 Adjacency matrix A 

  A2 A3 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 Y 

 A2 0 0 0 0 1 0 0 0 0 0 0 0 1 

 A3 1 0 0 0 1 0 0 0 0 0 0 0 1 

 B2 0 0 0 1 0 1 0 0 0 0 0 0 1 

 B3 0 0 1 0 0 1 0 0 0 0 0 0 1 

 B4 0 0 0 0 0 0 0 0 0 0 0 0 1 

A= B5 0 0 0 0 1 0 0 0 0 0 0 0 1 

 B6 0 0 0 1 0 1 0 0 0 0 0 0 1 

 B7 0 0 0 0 0 1 0 0 1 1 0 0 1 

 B8 0 0 0 0 0 1 0 1 0 1 0 0 1 

 B9 0 0 0 0 0 1 0 1 1 0 0 0 1 

 B10 0 0 1 0 0 1 0 1 1 1 0 0 1 

 B11 0 0 0 0 0 1 0 0 0 0 0 0 1 

 Y 0 0 0 0 0 0 0 0 0 0 0 0 0 

The reachability matrix R is calculated through formulas (6) and (7),as shown in 

Table 6.  

Table 6 Reachability matrix R 

  A2 A3 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 Y 

 A2 1    1        1 

 A3 1 1   1        1 

 B2   1 1 1 1       1 

 B3   1 1 1 1       1 

 B4     1        1 

R= B5     1 1       1 

 B6   1 1 1 1 1      1 

 B7     1 1  1 1 1   1 

 B8     1 1  1 1 1   1 

 B9     1 1  1 1 1   1 

 B10   1 1 1 1  1 1 1 1  1 

 B11     1 1      1 1 

 Y             1 

 

The general skeleton matrix S is obtained by further processing according to (8), 

as shown in Table 7.  

Table 7 General skeleton matrix S 

  A2 A3 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 Y 

 A2     1         

 A3 1             

 B2    1  1        

 B3   1           

 B4             1 

S= B5     1         

 B6    1          

 B7      1   1     

 B8          1    

 B9        1      

 B10   1     1      

 B11      1        

 Y              

 

Calculate the influence degree, influenced degree, centrality and cause degree of 
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each influencing factor in each model through (9)- (12), then draw the cause-result 

scatter diagram as shown in Figure 1 based on the general skeleton matrix S, with the 

centrality as the abscissa and the cause degree as the ordinate. The calculation results 

of the influence degree, the influenced degree, the centrality and the cause degree are 

shown in Table 8.  

Table 8  Impact level and Center level 

 Di Ci Mi Ri 
A2 0.653 0.571 1.224 0.083 
A3 0.624 0.397 1.021 0.228 
B2 0.811 0.65 1.461 0.16 
B3 0.759 0.707 1.466 0.052 
B4 0.566 0.807 1.373 -0.242 
B5 0.663 1.202 1.865 -0.539 
B6 0.701 0.57 1.271 0.131 
B7 0.786 0.596 1.382 0.189 
B8 0.769 0.585 1.354 0.184 
B9 0.74 0.577 1.317 0.163 
B10 0.949 0.302 1.252 0.647 
B11 0.659 0.441 1.1 0.219 

Y 0.336 1.611 1.947 -1.275 

 

The scatter plot effect is shown in Figure 2. 

 

Figure2 Scatter diagram of centrality and causality 

 

According to the hierarchical extraction method, the antagonistic hierarchical 

division is carried out, and the final hierarchical division results are shown in Table 9.  
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Table 9  Extraction results of confrontation level 

Level Result Priority - UP  Reason Priority - DOWN 

Level 0 Y Y 

Level 1 B4 B4 

Level 2 A2,B5 B5 

Level 3 A3,B2,B3,B7,B8,B9,B11 A2,B2,B3,B7,B8,B9 

Level 4 B6.B10 A3,B6,B10,B11 

 

Furthermore, according to the results of hierarchical analysis and the general 

skeleton matrix S, a multi-level hierarchical structure model of the influencing factors 

of Chinese adolescents' NSSI behavior with antagonistic comprehensive influence 

coefficient is drawn.  

Firstly, the TS matrix is obtained by substituting the influence values in the 

comprehensive influence matrix T into the general skeleton matrix S. As shown in 

Table 10.  

Table 10 Matrix TS 

  A2 A3 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 Y 

 A2 0 0 0 0 0.111 0 0 0 0 0 0 0 0 

 A3 0.102 0 0 0 0 0 0 0 0 0 0 0 0 

 B2 0 0 0 0.132 0 0.125 0 0 0 0 0 0 0 

 B3 0 0 0.109 0 0 0 0 0 0 0 0 0 0 

 B4 0 0 0 0 0 0 0 0 0 0 0 0 0.137

TS B5 0 0 0 0 0.111 0 0 0 0 0 0 0 0 

 B6 0 0 0 0.098 0 0 0 0 0 0 0 0 0 

 B7 0 0 0 0 0 0.138 0 0 0.095 0 0 0 0 

 B8 0 0 0 0 0 0 0 0 0 0.094 0 0 0 

 B9 0 0 0 0 0 0 0 0.101 0 0 0 0 0 

 B1 0 0 0.100 0 0 0 0 0.096 0 0 0 0 0 

 B1 0 0 0 0 0 0.113 0 0 0 0 0 0 0 

 Y 0 0 0 0 0 0 0 0 0 0 0 0 0 

 

Then, the WS matrix is obtained by replacing the values with loop relationship 

with “1”. As shown in Table 11.  

Table 11 Matrix WS 

  A2 A3 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 Y 

 A2 0 0 0 0 0.111 0 0 0 0 0 0 0 0 

 A3 0.102 0 0 0 0 0 0 0 0 0 0 0 0 

 B2 0 0 0 1 0 0.125 0 0 0 0 0 0 0 

 B3 0 0 1 0 0 0 0 0 0 0 0 0 0 

 B4 0 0 0 0 0 0 0 0 0 0 0 0 0.137

TS B5 0 0 0 0 0.111 0 0 0 0 0 0 0 0 

 B6 0 0 0 0.098 0 0 0 0 0 0 0 0 0 

 B7 0 0 0 0 0 0.138 0 0 1 1 0 0 0 

 B8 0 0 0 0 0 0 0 1 0 1 0 0 0 

 B9 0 0 0 0 0 0 0 1 1 0 0 0 0 

 B1 0 0 0.100 0 0 0 0 0.096 0 0 0 0 0 

 B1 0 0 0 0 0 0.113 0 0 0 0 0 0 0 

 Y 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Finally, the antagonistic topology hierarchy diagram with comprehensive 

influence values is obtained by substituting the response values into the antagonistic 

topology hierarchy diagram., as shown in Figure 3. 

 

Figure 3  Multi-level hierarchical structure model diagram with adversarial influence coefficient 

 

4.Discussion 

4.1 Causality and centrality analysis 

Centrality is a measure used to analyze the centrality of system elements in the system. 

The larger the value, the greater the importance; The smaller the value, the less 

important the element is in the system. It can be seen from Table 8 and Figure 2 that 

the values of NSSI (Y,w=1.947), emotional state (B5,w=1.865), self-efficacy 

(B3,w=1.466) and self-cognition (B2,w=1.461) are relatively the highest in turn, 

indicating that these factors play an important role in the influencing factors of 

adolescents' NSSI behavior. The values of exercise (A3,w=1.021), leisure and 

recreation (B11,w=1.1), sleep (A2,w=1.224) and social environment (B10,w=1.252) 

are relatively small, indicating that these factors are relatively less important in the 

influencing factors of adolescents' NSSI behavior. However, it is worth noting that 

this does not mean that these factors are not important, and the important lines here 

are relative to other factors.  

The degree of cause is a function that represents the degree of cause and the 

degree of effect of an element in a system. If the value is positive, it means that the 

effect of the factor on other factors is greater than the effect by other factors; if the 

value is negative, it means that the effect of the factor on other factors is greater than 

the effect by other factors. It can be seen from Table 8 and Figure 2 that social 

environment (B10,r=0.647), exercise (A3,r=0.228) and recreation (B11,r=0.219) have 

a greater impact on other factors, while NSSI (Y,r=-1.275), emotional regulation 

ability (B5,r=-0.539) and emotional state (B4,r=-0.242) are greatly affected by other 

factors. 
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4.2 Active System with Extensibility 

In a set of antagonistic topological hierarchical diagrams, active elements exist at 

different levels, which can also be called topological active systems. On the contrary, 

if it only exists in the same level, it is a rigid requirement and becomes a topological 

rigid system. According to figure 3, the combination of A2, A3 and B11 belongs to the 

active element, that is, the extension system. A2 jumps from L4 to L3, and A3 and 

B11 jump from L3 to L2. Practically speaking, the effects of sleep (A2), exercise (A3) 

and social environment (B11) on adolescents' NSSI behavior are multidimensional 

and multifaceted.  

 

4.3 Loop Analysis 

In an adversarial hierarchical structure diagram, there are directed lines between 

factors, indicating a causal relationship. If there is a two-way connection between two 

factors, it means that there is a relationship between the two factors, that is, there is a 

loop, also known as strong connectivity. In the multi-level hierarchical structure 

model of the influencing factors of adolescents' NSSI behavior in this study, there are 

two loops in the antagonistic level topological diagram: between self-cognition (B2) 

and self-efficacy (B3), and between family support (B7), school support (B8) and 

social support (B9). It shows that self-cognition (B2) and self-efficacy (B3) are 

mutually causal, and family support (B7), school support (B8) and social support (B9) 

are mutually causal. There is a strong connection between self-cognition (B2) and 

self-efficacy (B3), and they influence each other greatly.  

For Chinese adolescents, inappropriate self-perception may affect their 

self-efficacy and make corresponding behaviors. It is also adolescents who habitually 

make wrong internal attributions to events[61]. It is also adolescents who habitually 

make wrong internal attributions to events, thus strengthening their autonomous 

awareness of the behavior and making NSSI behavior easier. In addition, family 

support, school support and social support are a system, and these three factors 

influence each other. Especially for adolescents in middle school, family and school 

are their important living environment, and they are also influenced by social support. 

Of course, this also reminds us to pay close attention to the relationship between the 

three factors when we intervene in adolescents' NSSI behavior. 

 

4.4 Hierarchical Analysis and Causal Analysis 

It can also be seen from Figure 3 that the system of influencing factors of adolescent 

NSSI behavior in Guangxi Province of China has formed a topology structure of five 

levels from top to bottom. A directed line segment is one in which the cause element 

points to the result element, and its full range of cause and effect is shown in Table 12  

below. It can be seen in the above that the two causal full series do not coincide 

exactly, which is also the characteristic of the active system. But on the whole, the 

basic structure is similar, for example, there are two loop elements, namely [B7, B8, 

B9] and [B2, B3].  
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Table 12 Full series table of causality 

UP {B6,B10} {[B7,B8,B9],[B2,B3],A3,B11}  {A2,B5} {B4} {Y} 

DOWN {A3,B6,B10.B11} {[B7,B8,B9],[B2,B3]} {B5} {B4} {Y} 

 

Through further induction and simplification, the five levels of the behavioral 

influencing factors system of adolescent NSSI were divided into three levels. The 

system is classified into a root layer (L4), an intermediate layer (L2, L3) and a result 

layer (L0, L1). Among them, the factors in the root layer have the following 

characteristics, that is, they have an impact on other factors and are at the lowest level; 

the factors in the middle layer send an upward arrow to affect the upper factors, which 

affect the relationship on the top and the affected relationship on the bottom; the 

factors of the result layer have an impact on other factors, which affect other factors 

and are at the highest level.  

From the topology diagram, the root layer emits only directed line segments. In 

this system, the bottom layer elements are combined to form the root layer elements, 

{ B6, B10 } ∪ { A3, B6, B10.B11 } = { A3, B6, B10.B11 }, that is, the factor set of 

the root layer includes four elements of exercise (A3), peer support (B6), social 

support (B10) and leisure and entertainment (B11). These are located at the highest 

level of the system, are not affected by other factors, and can directly or indirectly 

affect other factors within the system. Root factors are dominant in the system, and 

their impact on adolescents' NSSI behavior in Guangxi Province of China is the most 

important, which needs to be focused on. In real life, leisure and entertainment need 

attention. Because for Chinese parents and teachers, they pay more attention to 

adolescents' learning, think that games affect learning, and neglect the attention of 

adolescents' leisure and entertainment. Perhaps, by giving adolescents more leisure 

and entertainment space, they may be able to better adjust their psychological status, 

which is beneficial to the alleviation of NSSI behavior. In addition, exercise may be 

an effective intervention strategy[16]. 

There are many intermediate factors in this system. This factor set spans two 

levels and there are seven factors in total. The middle level factor set mainly included 

emotion regulation (B5), self-perception (B2), self-efficacy (B3), family support (B7), 

school support (B8), social support (B9) and sleep (A2). These seven categories of 

factors are the core of the influencing factors of adolescent NSSI behavior in Guangxi 

Province of China, which are in the middle position of the whole system, influenced 

by the root layer, and play a pivotal role in connecting the preceding and the 

following, and need to be given priority in the process of intervention, which can also 

be said to be the factors that can directly intervene in adolescent NSSI behavior. 

Especially for emotional state (B5), this factor has a strong correlation with 

adolescents' emotions (B4) and NSSI behavior. Timely treatment of adolescents' 

emotional state is directly conducive to preventing the occurrence of adolescents' 

NSSI behavior or alleviating the severity of NSSI behavior. Empirical studies have 

shown that the main function of NSSI is to regulate negative emotional experience[12], 

emphasizing the important role of emotion in NSSI behavior, and repeated NSSI 
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individuals are more likely to use escape or emotional focus coping styles[13]. 

Therefore, when intervening in adolescents' NSSI problems, we should give priority to 

dealing with adolescents' emotional state, help them master emotional regulation 

skills and improve their emotional regulation ability. Of course, factors such as 

self-perception[62],[63], self-efficacy[12],[64], family support[26], school support[65], social 

support[66],[67] and sleep[18] can also affect adolescents' NSSI behavior, which also need 

to be focused on.  

Therefore, the result factors B4 and Y are the union of the top factors excluding 

the isolated factors in the figure. That is, the outcome layer factors are emotional state 

(B4) and NSSI (Y). Emotional state factor is the most direct constraint factor of 

adolescent NSSI behavior (Y) in Guangxi Province of China, which directly affects 

the effect of alleviating adolescent NSSI behavior, and other factors need to affect the 

whole system through the result factor layer. Therefore, it is very important to help 

teenagers regulate their emotional state. 

 

 

5.Conclusion 

Taking Guangxi Province of China as an example, this paper identifies 13 influencing 

factors from six aspects of adolescent NSSI behavior, including physiological factors, 

cognitive factors, emotional factors, social support factors, social environment and 

NSSI, and constructs a combined model through DEMATEL and TAISM. To provide 

theoretical support for the crisis intervention service of Chinese adolescents' NSSI 

behavior. At the same time, compared with the traditional ISM model, 

DEMATEL-TAISM model can show the hierarchical diagram of reverse extraction, 

and the comprehensive system model with influence coefficient values can more 

intuitively show the influence between the elements, which makes the system model 

more convincing. However, due to the limitations of ISM model, this study still 

belongs to the category of qualitative analysis, and the selected influencing factors 

can not fully summarize the influencing factors of Chinese adolescents' NSSI 

behavior, which has certain limitations. In addition, in the process of expert discussion 

and evaluation, the centrality of impact factors may be influenced by the interaction of 

researchers, and the degree of independent judgment of evaluation experts may be 

affected, which is more subjective. Finally, among the evaluation experts, teachers 

and parents of adolescents may be limited by their professional experience and fail to 

fully express their opinions. Therefore, in the future research, it is very important to 

select expert team members, especially those who have rich research experience in 

this field. 
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