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Background: Non-suicidal self-injury (NSSI) is a serious mental health problem among adolescents and young adults. Childhood 
trauma is a distal factor for NSSI and can also lead to cognitive abnormalities and maladaptive emotion regulation during the growth 
and development of individuals. However, it is unclear how childhood trauma and cognitive-emotional factors interact with NSSI.
Objective: This study investigated the roles of childhood trauma and cognitive-emotional factors in NSSI among Chinese college 
students using network analysis.
Methods: A total of 999 students from a university in central China were included in this study. Network analysis was used to 
examine the interrelationships between the frequency of NSSI thoughts and behaviors, childhood trauma subtypes (measured using the 
Childhood Trauma Questionnaire-Short Form), and cognitive-emotional factors such as early maladaptive schemas (EMSs) (measured 
using the Young Schema Questionnaire-Short Form), core self-evaluation (measured using the Core Self-Evaluations Scale), and 
emotion regulation (ER) strategies (measured using the Emotion Regulation Questionnaire). Structural equation modeling was used to 
further explore the role of the nodes most closely related to NSSI in the network analysis.
Results: Emotional abuse and disconnection/rejection EMS are found to be directly related to NSSI thoughts (edge weight = 0.16 and 
0.08, respectively). Disconnection/rejection EMS partially mediated (28.64%) the relationship between emotional abuse and NSSI 
thoughts, with a higher level of expression suppression corresponding to a greater positive relationship between emotional abuse and 
the disconnection/rejection EMS (p < 0.01).
Conclusion: Our findings were in line with the cognitive-emotional model of NSSI, highlighting the importance of NSSI prevention 
in identifying risk groups who experienced emotional abuse in childhood and tended to use expressive suppression as an ER strategy.
Keywords: childhood trauma, early maladaptive schema, emotion regulation strategy, non-suicidal self-injury, network analysis

Introduction
Non-suicidal self-injury (NSSI) is defined as repeated (occurring more than 5 days in a year), intentional, and direct 
injury to one’s body (eg, cutting, plucking, or scratching) in a non-socially sanctioned manner, without suicidal intent.1 

NSSI is one of the leading causes of death among young people globally,2 with some self-injurers dying as a result of 
unexpected consequences of high-risk but low suicidal intentions behaviors.3 Although NSSI mainly occurs in early 
adolescence,4 it is also common in early adulthood, especially among college students. Due to the sudden changes in 
lifestyle and the pressure of competition,5–7 the prevalence of NSSI among college students has reached 20.2% 
worldwide.8 Regarding the strong association of NSSI with emotional problems, suicide attempts, and other risky 
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behaviors,9 people at risk of self-injury should be identified and provided with appropriate intervention as early as 
possible; thus, a better understanding of the reason why some people are more likely to engage in NSSI is crucial.10 

According to the cognitive-emotional model of NSSI, when confronted with emotionally volatile situations, individuals 
with intense emotional reactions, maladaptive emotion regulation strategies, negative self-schemas, beliefs of incapability 
of resisting NSSI, and beliefs that desired outcomes (eg, reducing negative emotions) can be achieved by NSSI may be at 
a significantly increased risk of engaging in NSSI.11,12 Based on this model, the present study looks to identify both 
cognitive and emotional risk factors for NSSI and to further explore how each dimension of these factors affects NSSI, so 
as to provide more specific targets for the identification and intervention of NSSI. The present study may also enrich the 
existing model by including childhood trauma, which may affect the cognitive and emotional factors of NSSI.

Childhood trauma is defined as physical or emotional abuse, neglect or negligent treatment, sexual abuse, or other 
exploitations from parents or other caregivers before the age of 18 years.13 It is generally classified into five subtypes, ie, 
emotional abuse, physical abuse, sexual abuse, emotional neglect, and physical neglect.14 Childhood trauma is a distal 
risk factor for NSSI in early adulthood.15 Distal risk factors are events or factors independent of one’s behavior, whereas 
proximal risk factors are the characteristics of one’s own; it has been found that distal risk factors indirectly contribute to 
mental disorders mainly through the mediating effect of proximal risk factors.16 A study by Wan et al found that all 
subtypes of childhood trauma were significantly correlated with NSSI and that there might be a strong graded relation
ship between the frequency of childhood traumatic experiences and NSSI.17 Childhood trauma may cause maladaptive 
emotion regulation and cognitive biases (eg, early maladaptive schemas and lower core self-evaluations) during one’s 
growth and development;18,19 thus, these emotional and cognitive problems are proximal risk factors of NSSI based on 
the cognitive-emotional model of NSSI.11

Maladaptive emotion regulation (ER) strategies can increase the risk of NSSI.20,21 Generally, emotion regulation 
strategies are categorized into two main dimensions: cognitive reappraisal, which refers to the use of positive views of 
the situation or the adjustment of one’s understanding of the situation, and expressive suppression, which refers to the 
inhibition of emotion expression that is occurring or about to occur.22 As cognitive reappraisal reduces the negative 
emotional experience triggered by stressful situations,23 it is considered adaptive and more effective than expressive 
suppression in reducing the risk and severity of NSSI.24,25 Long-term suppression of emotional expression gradually 
depletes one’s self-control resources, which can lead to difficulties in emotion regulation.26 Due to the lack of alternative 
strategies, individuals are likely to adopt NSSI as an approach to regulating their emotions. Thus, if strong emotional 
stimuli cannot be avoided, the lack of appropriate emotion regulation strategies becomes the most important factor in 
increasing the risk of NSSI.20

Individuals’ negative perceptions and evaluations of themselves may also lead to self-depreciation and feelings of 
disgust; to avoid or escape these experiences, low self-evaluation may develop into self-punishing behaviors such as 
NSSI.27 It has been demonstrated that individuals with low core self-evaluation have low self-esteem, are more skeptical 
of their abilities, have less control over their emotions, and are more likely to use NSSI as a coping strategy.28–30 

Moreover, people with a history of NSSI usually report negative self-schemas.30 Experiences of childhood abuse, such as 
emotional abuse and physical abuse, are a major source of early maladaptive schemas (EMSs).31 Previous research has 
revealed that experiences of emotional abuse and neglect could lead to maladaptive schemas such as low self-efficacy, 
interpersonal sensitivity, and feelings of abandonment among college students,32 and these maladaptive schemas played 
a mediating role in the relationship between early traumatic experiences and later emotional disorders.33 On this basis, 
the present study included core self-evaluation and EMS as potential risk factors for the cognitive aspects of NSSI.

Although current evidence suggests that childhood trauma, emotional factors, and cognitive factors are strongly 
associated with NSSI, how these factors interact with each other and directly or indirectly influence the thoughts and 
behaviors of NSSI is still unclear. Studies have suggested that psychiatric symptoms are more likely to be the result of 
interactions between various factors rather than the combination of these factors;34 thus, network analysis may be the best 
approach to exploring the complex interactions between factors and identifying key nodes in the network.35–37 This 
approach has been used in many studies examining the interrelationships between the risk factors for NSSI among 
children, adolescents, and college students,38,39 but few studies have analyzed the cognitive and emotional risk networks 
for NSSI based on the cognitive-emotional model.
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The present study aims to establish a relationship network consisting of childhood trauma, related cognitive and 
emotional factors, and NSSI thoughts and behaviors among Chinese college students based on the cognitive-emotional 
model. On this basis, the dimensions with a significant effect on NSSI were selected to construct a more specific 
structural equation model, in order to explore the occurrence mechanism of NSSI in cognitive and emotional aspects and 
provide a reference to the formulation of risk assessment and intervention strategies for NSSI. In addition, as the 
emotional and cognitive factors selected in this study are modifiable, interventions targeting the most important 
dimensions of these factors can be more effective in reducing and preventing the occurrence of NSSI.

Methods
Participants
Ethical approval for this study was obtained from Shanghai Changning Mental Health Center (M202151), in accordance 
with the Declaration of Helsinki. The questionnaire was randomly distributed to 1132 college students (non-psychology 
majors) at a university in mainland China by professionally trained graduate students majoring in psychology. Before the 
start of the survey, all participants were informed of the purpose of the study, the confidentiality of personal information, 
the voluntariness of participation, and the right to withdraw at any time; written informed consent was obtained from all 
participants or the parents of participants younger than 18 years of age. After excluding responses with excessive missing 
data, a total of 999 (88.25%) valid responses were analyzed in this study. The valid sample consisted of 330 males 
(33.03%) and 669 females (66.97%), with an age of 16–23 years (M = 18.10, SD = 0.70).

Measure
Childhood Trauma Questionnaire-Short Form (CTQ-SF)
The Chinese version of CTQ-SF consists of 28 items on five dimensions: emotional abuse, emotional neglect, sexual 
abuse, physical abuse, and physical neglect.40,41 All items are rated on a 5-point Likert scale (1 = never true to 5 = very 
often true), with a higher score indicating more severe childhood trauma. The Cronbach’s alpha coefficients for all 
subscales ranged from 0.72 to 0.80 in this study.

Emotion Regulation Questionnaire (ERQ)
The Chinese version of ERQ was used to assess the emotion regulation strategies habitually used by participants.42 The 
scale consists of 10 items on two dimensions: cognitive reappraisal and expressive suppression. All items are rated on 
a 7-point Likert scale (1 = strongly disagree to 7 = strongly agree), with a higher score indicating a greater tendency to 
use the emotion regulation strategy. In this study, the Cronbach’s alpha coefficients were 0.82 for the cognitive 
reappraisal dimension and 0.72 for the expressive suppression dimension.

Young Schema Questionnaire-Short Form (YSQ-SF)
The Chinese version of YSQ-SF was used to measure the level of early maladaptive schemas of participants.43 The scale 
consists of 64 items covering 14 schemas, which are divided into three schema domains, namely disconnection/rejection 
(including 5 schemas, ie, emotional deprivation, mistrust/abuse, social isolation/alienation, defectiveness/shame, and 
emotional inhibition), impaired autonomy and performance (including 6 schemas, ie, abandonment/instability, depen
dence/incompetence, vulnerability to harm or illness, failure to achieve, enmeshment/undeveloped self, and insufficient 
self-control/self-discipline), and hyperactivity (including 3 schemas, ie, entitlement/grandiosity, self-sacrifice, unrelenting 
standards). All items in this questionnaire are rated on a 6-point Likert scale (1 = completely untrue for me to 6 = 
describes me perfectly), with a higher score indicating a more severe early maladaptive schema. In this study, the 
Cronbach’s alpha coefficients for the subscales of disconnection/rejection, impaired autonomy and performance, and 
hyperactivity were 0.95, 0.92, and 0.86, respectively.

Core Self-Evaluations Scale (CSES)
The Chinese version of CSES was used to assess the self-evaluation of participants.44 The scale consists of 10 items with 
a single dimension; all items were rated on a 5-point Likert scale (1 = completely disagree to 5 = completely agree), with 
a higher score indicating a higher level of core self-evaluation. The Cronbach’s alpha coefficient was 0.87 in this study.
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NSSI Thoughts and Behaviors
The frequency subscale of The Ottawa Self-Injury Inventory (Chinese Revision) was used to assess the self-reported 
frequency of NSSI thoughts and behaviors in the past 1, 6, and 12 months.45 In the present study, only the frequency of 
NSSI thoughts and behaviors in the past 12 months was used for data analysis, with this factor rated on a 5-point Likert 
scale (0 = never, 1 = 1–5 times, 2 = once a month, 3 = once a week, and 4 = every day).

Statistical Analysis
Descriptive statistics and correlation analysis were performed using SPSS 27.0. The network analysis, with five subtypes 
of childhood trauma, three dimensions of EMSs, two dimensions of ER strategies, core self-evaluation, and the frequency 
of NSSI thoughts and behaviors being nodes, was conducted using R 4.2.1. First, the network structure was constructed 
using the graphical least absolute shrinkage and selection operator (LASSO)46 in the qgraph toolbox; then, the strength 
closeness, betweenness, and expected influence index of the node centrality were calculated to quantify the importance of 
each node in the network structure; finally, the bootnet package was used to test the invariance of nodes on the centrality 
metrics by reducing the sample size in the network structure (bootnet sample size = 5000). According to Epskamp et al, 
a CS coefficient of 0.70 indicates the maximum acceptable sample reduction, a CS coefficient above 0.50 is acceptable, 
and the coefficient should not be lower than 0.25.47 The structural equation model was constructed based on the network 
analysis and tested using SPSS 27.0 with PROCESS 4.1.

Results
Descriptive Data
Based on the 999 valid samples used in the analysis, 244 participants (24.4%) reported having experienced NSSI 
thoughts, and 114 (11.4%) reported having engaged in NSSI behaviors. The sample characteristics and the mean scores 
of all variables are presented in Table 1.

Table 1 Sample Characteristics and Mean Scores of Each Variable

Variables Total (n = 999)

Age, M(S.D.) 18.23(4.86)

Gender
Male, n (%) 330(33.0)

Female, n (%) 669(67.0)

Urban-rural residence place
Urban, n (%) 464(46.4)

Rural, n (%) 528(52.9)

NSSI thoughts
1 month, n (%) 121(12.1)

6 month, n (%) 180(18.0)

12 month, n (%) 229(22.9)
NSSI behaviors
1 month, n (%) 38(3.8)

6 month, n (%) 87(8.7)
12 month, n (%) 107(10.8)

CTQ-SF
Emotional abuse, M (S.D.) 7.14(2.57)

Physical abuse, M (S.D.) 5.81(1.73)

Sexual abuse, M (S.D.) 5.33(1.11)
Emotional neglect, M (S.D.) 8.54(3.88)

Physical neglect, M (S.D.) 6.27(2.03)

(Continued)
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Network results
A regularized network of 13 nodes of NSSI thoughts and behaviors with their potential correlates is shown in Figure 1. A strong 
positive correlation was found between NSSI thoughts and behaviors (edge weight = 0.51). Both core self-evaluation and 
cognitive reappraisal were found to be weakly and negatively correlated with NSSI thoughts (edge weight = −0.08 and −0.02, 
respectively). Emotional abuse and the disconnection/rejection EMS were directly and positively associated with NSSI thoughts 
(edge weight = 0.12 and 0.07, respectively), and there was also a correlation between emotional abuse and the disconnection/ 

Table 1 (Continued). 

Variables Total (n = 999)

YSQ-SF
Disconnection/Rejection, M (S.D.) 48.99(19.79)
Impaired autonomy and performance, M (S.D.) 52.27(17.87)

Hyperactivity, M (S.D.) 37.76(11.49)

ERQ
Cognitive reappraisal, M (S.D.) 30.48(5.94)

Expressive suppression, M (S.D.) 14.07(4.70)

CSES, M (S.D.) 35.16(6.70)

Abbreviations: NSSI, Non-suicidal self-injury; CTQ-SF, Childhood Trauma 
Questionnaire Short Form; YSQ-SF, Young Schema Questionnaire Short Form; 
ERQ, Emotion Regulation Questionnaire; CSES, Core Self-Evaluations Scale.
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Figure 1 Regularized network consisting of 13 nodes for non-suicidal self-injury (NSSI) and its correlates (n = 999). 
Notes: Blue solid edges represent positive associations between two nodes, while red dashed edges represent negative associations. The thickness of lines indicates the 
weights of edges. 
Abbreviations: CSE, Core self-evaluation; CTQ_EA, Emotional abuse in Childhood Trauma Questionnaire; CTQ_PA, Physical abuse in Childhood Trauma Questionnaire; 
CTQ_SA, Sexual abuse in Childhood Trauma Questionnaire; CTQ_EN, Emotional neglect in Childhood Trauma Questionnaire; CTQ_PN, Physical neglect in Childhood 
Trauma Questionnaire; ERQ-CR, Cognitive reappraisal in Emotion Regulation Questionnaire; ERQ-ES, Expressive suppression in Emotion Regulation Questionnaire; NSSI_T, 
Non-suicidal self-injury thoughts; NSSI_B, Non-suicidal self-injury behaviors; YSQ_D, Disconnection/rejection in Young Schema Questionnaire; YSQ_I, Impaired autonomy 
and performance in Young Schema Questionnaire; YSQ_H, Hyperactivity in Young Schema Questionnaire.
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rejection EMS (edge weight = 0.05). Emotional abuse, physical abuse, sexual abuse, the impaired autonomy and performance 
EMS, and the hyperactivity EMS were found to be directly and positively correlated with NSSI behaviors (edge weight = 0.03, 
0.03, 0.02, 0.05, and 0.04, respectively). The disconnection/rejection EMS was found to be positively correlated with emotional 
neglect and expressive suppression (edge weight = 0.12 and 0.24, respectively). On the contrary, the disconnection/rejection 
EMS was found to be negatively correlated with core self-evaluation (edge weight = −0.15). Among all other nodes, expressive 
suppression had the strongest connection with the disconnection/rejection EMS. With regard to node centrality estimates, the 
disconnection/rejection EMS and emotional abuse were relatively important nodes four indices of strength, closeness, between
ness, and expected influence (Figure 2). The CS coefficient was satisfactory for strength (0.75), closeness (0.67), betweenness 
(0.75), and expected influence (0.75), suggesting the high accuracy and stability of the order of centrality indices.

Due to the high correlation between NSSI thoughts and behaviors, the interrelationships between these two nodes and 
other nodes in the network analysis might be obscured. As NSSI thoughts precede NSSI behaviors in general, we 
removed the NSSI behaviors and ran the network analysis again for the remaining 12 nodes (Figure 3). After removal of 
NSSI behaviors, the node closeness of this network model became higher than that of the network consisting of all 13 
nodes (Figures 2 and 4). More significant negative associations were found of core self-evaluation and cognitive 
reappraisal with NSSI thoughts (edge weight = −0.10 and −0.04, respectively). The correlation between emotional 
abuse and the disconnection/rejection EMS, as well as the direct positive correlation between both of these two nodes and 
NSSI thoughts also became more apparent (edge weight = 0.05, 0.16, and 0.08, respectively). Physical abuse, sexual 
abuse, the impaired autonomy and performance EMS, and the hyperactivity EMS were weakly and positively correlated 
with NSSI thoughts (edge weight = 0.02, 0.02, 0.03, and 0.03, respectively). Moreover, other nodes in the network model 
were found to have indirectly influenced NSSI thoughts through the bridging effects of emotional abuse and the 
disconnection/rejection EMS. Expressive suppression still had the strongest association with the disconnection/rejection 
EMS (edge weight = 0.27). As indicated by the node centrality estimates, the disconnection/rejection EMS and emotional 
abuse were relatively important nodes based on various indices (Figure 4). The CS coefficient was satisfactory for 
strength (0.75), closeness (0.75), betweenness (0.75), and expected influence (0.75), suggesting the high accuracy and 
stability of the order of centrality indices.

Strength Closeness Betweenness ExpectedInfluence

0.0 0.5 1.0 1.50.0000.0020.0040.0060.0080 10 20 0.00 0.25 0.50 0.75 1.00

CSE

ERQ_CR

ERQ_ES

CTQ_SA

YSQ_I

CTQ_PN

CTQ_PA

NSSI_T

NSSI_B

CTQ_EN

YSQ_H

CTQ_EA

YSQ_D

Figure 2 Centrality estimates of strength, closeness, betweenness and expected influence of the 13 nodes in the network model. 
Abbreviations: CSE, Core self-evaluation; CTQ_EA, Emotional abuse in Childhood Trauma Questionnaire; CTQ_PA, Physical abuse in Childhood Trauma Questionnaire; 
CTQ_SA, Sexual abuse in Childhood Trauma Questionnaire; CTQ_EN, Emotional neglect in Childhood Trauma Questionnaire; CTQ_PN, Physical neglect in Childhood 
Trauma Questionnaire; ERQ-CR, Cognitive reappraisal in Emotion Regulation Questionnaire; ERQ-ES, Expressive suppression in Emotion Regulation Questionnaire; NSSI_T, 
Non-suicidal self-injury thoughts; NSSI_B, Non-suicidal self-injury behaviors; YSQ_D, Disconnection/rejection in Young Schema Questionnaire; YSQ_I, Impaired autonomy 
and performance in Young Schema Questionnaire; YSQ_H, Hyperactivity in Young Schema Questionnaire.
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Figure 3 Regularized network consisting of 12 nodes for non-suicidal self-injury (NSSI) and its correlates (n = 999). 
Notes: Blue solid edges represent positive associations between two nodes, while red dashed edges represent negative associations. The thickness of the lines indicates the 
weights of the edges. 
Abbreviations: CSE, Core self-evaluation; CTQ_EA, Emotional abuse in Childhood Trauma Questionnaire; CTQ_PA, Physical abuse in Childhood Trauma Questionnaire; 
CTQ_SA, Sexual abuse in Childhood Trauma Questionnaire; CTQ_EN, Emotional neglect in Childhood Trauma Questionnaire; CTQ_PN, Physical neglect in Childhood 
Trauma Questionnaire; ERQ-CR, Cognitive reappraisal in Emotion Regulation Questionnaire; ERQ-ES, Expressive suppression in Emotion Regulation Questionnaire; NSSI_T, 
Non-suicidal self-injury thoughts; YSQ_D, Disconnection/rejection in Young Schema Questionnaire; YSQ_I, Impaired autonomy and performance in Young Schema 
Questionnaire; YSQ_H, Hyperactivity in Young Schema Questionnaire.
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Figure 4 Centrality estimates of strength, closeness, betweenness and expected influence of the 12 nodes in the network model. 
Abbreviations: CSE, Core self-evaluations; CTQ_EA, Emotional abuse in Childhood Trauma Questionnaire; CTQ_PA, Physical abuse in Childhood Trauma Questionnaire; 
CTQ_SA, Sexual abuse in Childhood Trauma Questionnaire; CTQ_EN, Emotional neglect in Childhood Trauma Questionnaire; CTQ_PN, Physical neglect in Childhood 
Trauma Questionnaire; ERQ-CR, Cognitive reappraisal in Emotion Regulation Questionnaire; ERQ-ES, Expressive suppression in Emotion Regulation Questionnaire; NSSI_T, 
Non-suicidal self-injury thoughts; YSQ_D, Disconnection/rejection in Young Schema Questionnaire; YSQ_I, Impaired autonomy and performance in Young Schema 
Questionnaire; YSQ_H, Hyperactivity in Young Schema Questionnaire.
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Structural Equation Modeling Results
Based on the results of the network analysis and the cognitive-emotional model, we included some of the important 
nodes in the structural equation modeling. First, both emotional abuse and the disconnection/rejection EMS, which are 
relatively important nodes, were found to be directly related to NSSI thoughts. As emotional abuse is theoretically 
a distal risk factor of NSSI and disconnection/rejection is a cognitive influencing factor of NSSI in the cognitive- 
emotional model, we conducted a mediation analysis with emotional abuse as the independent variable, NSSI thoughts as 
the dependent variable, and the disconnection/rejection EMS as the mediating variable. In addition, as an influencing 
factor of NSSI in the cognitive-emotional model, expressive suppression was found to be strongly correlated with the 
disconnection/rejection EMS in the network model. Moreover, maladaptive emotion regulation strategies might also 
aggravate the adverse consequences caused by childhood trauma. Therefore, it is also necessary to incorporate expressive 
suppression as a moderating variable in the moderated mediation analysis.

The results of PROCESS Model 4 indicated that the disconnection/rejection EMS partially mediated the effect of 
emotional abuse on NSSI thoughts (Table 2). The overall effect of emotional abuse on NSSI thoughts was significant (p < 
0.001); with the addition of the disconnection/rejection EMS as a mediating variable, the direct effect of emotional abuse 
on NSSI thoughts was still significant (p < 0.001). In addition, the upper and lower limits of the confidence intervals for 
direct and indirect effects did not contain 0, indicating that emotional abuse could affect NSSI thoughts directly and 
through the mediation of the disconnection/rejection EMS. The direct and indirect effects of emotional abuse accounted 
for 71.36% and 28.64% of the total effect, respectively.

The results of PROCESS Model 7 (Figure 5) indicated that expressive suppression moderated the effect of emotional 
abuse on the disconnection/rejection EMS as well as the mediating effect of disconnection/rejection in a positive manner 
(Tables 3 and 4). All three paths, ie, emotional abuse in Childhood Trauma Questionnaire (CTQ_EA)→disconnection/ 
rejection in Young Schema Questionnaire (YSQ_D), and expressive suppression in Emotion Regulation Questionnaire 
(ERQ_ES)→YSQ_D, and the interaction between CTQ_EA and ERQ_ES (INT)→YSQ_D, were significant (p < 0.01) 

Table 2 Results of the Mediation Effect Analysis of Disconnection/Rejection

path Effect S.E. t P LLCI ULCI Percentage

CTQ_EA→NSSI_T 
(Total effect)

0.11 0.01 14.90 0.00 0.09 0.12 /

CTQ_EA→NSSI_T 

(Direct effect)

0.08 0.01 10.11 0.00 0.06 0.09 71.36%

CTQ_EA→YSQ_D→NSSI_T 

(Indirect effect)

0.03 0.01 / / 0.02 0.04 28.64%

Abbreviations: CTQ_EA, Emotional abuse of Childhood Trauma Questionnaire; NSSI_T, Non-suicidal self-injury 
thoughts; YSQ_D, Disconnection/Rejection of Young Schema Questionnaire.

CTQ_EA

YSQ_D

NSSI_T

ERQ_ES

2.89***

0.10**

0.08***

0.01***

Figure 5 Structure and path coefficients of the moderated mediation model. 
Notes: ** P < 0.01; *** P < 0.001. 
Abbreviations: ERQ-ES, Expressive suppression in Emotion Regulation Questionnaire; CTQ_EA, Emotional abuse in Childhood Trauma Questionnaire; YSQ_D, 
Disconnection/rejection in Young Schema Questionnaire; NSSI_T, Non-suicidal self-injury thoughts.
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(Table 3). Notably, the coefficient of INT→YSQ_D was 0.10 with p = 0.007 (< 0.01), indicating that ERQ_ES plays 
a significant positive moderating role in the effect of CTQ_EA on YSQ_D; as the level of expression suppression increased, 
the positive relationship between emotional abuse and disconnection/rejection became stronger. The simple slopes graph is 
shown in Figure 6. Furthermore, the conditional indirect effect values also exhibited a gradual upward trend with the 
increase in ERQ_ES score from M-SD to M+SD (Table 4). With the decrease of ERQ_ES score from M+SD to M-SD, the 
subtraction between conditional indirect effect values was 0.009, with the upper and lower limits of the confidence intervals 
(0.001, 0.017) for pairwise contrast not containing 0, indicating that ERQ_ES had a significant moderating effect on the 
mediating effect.

Table 3 Results of the Moderation Effect Analysis of Expressive 
Suppression on the Effect of Emotional Abuse on Disconnection/ 
Rejection

path coeff S.E. t P LLCI ULCI

CTQ_EA→YSQ_D 2.89 0.21 13.70 0.00 2.47 3.30

ERQ_ES→YSQ_D 1.29 0.11 11.36 0.00 1.07 1.52
INT→YSQ_D 0.10 0.04 2.71 0.01 0.03 0.17

Abbreviations: CTQ_EA, Emotional abuse of Childhood Trauma Questionnaire; 
YSQ_D, Disconnection/Rejection of Young Schema Questionnaire; ERQ-ES, 
Expressive suppression of Emotion Regulation Questionnaire; INT, the interaction 
of CTQ_EA and ERQ_ES.

Table 4 Results of the Moderated Mediation Analysis of 
Expressive Suppression on Conditional Indirect Effect of 
Disconnection/Rejection

ERQ_ES Effect BootSE BootLLCI BootULCI

−4.710(−1SD) 0.022 0.004 0.015 0.032

0.000 0.027 0.005 0.018 0.036

4.710 (1SD) 0.031 0.006 0.021 0.042

Abbreviations: ERQ-ES, Expressive suppression of Emotion Regulation 
Questionnaire.

35.0

40.0

45.0

50.0

55.0

60.0

65.0

Low(M-1SD) High(M+1SD)

Y
S
Q
_D

CTQ_EA

ERQ_ES

Low(M-1SD)

High(M+1SD)

Figure 6 Simple slopes graph of the conditional relationship. 
Abbreviations: YSQ_D, Disconnection/rejection in Young Schema Questionnaire; CTQ_EA, Emotional abuse in Childhood Trauma Questionnaire; ERQ-ES, Expressive 
suppression in Emotion Regulation Questionnaire.
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Discussion
The present study established an NSSI network model for Chinese college students, with childhood trauma as a distal 
factor and the inclusion of cognitive-emotional factors such as EMSs, core self-evaluations, and ER strategies based on 
the cognitive-emotional model.

Nearly a quarter (24.4%) of the participants in this study reported having NSSI thoughts, and nearly half of them 
(11.4%) reported having engaged in NSSI behaviors. The incidence of NSSI behaviors in this study is close to the results 
of previous studies on college students in Belgium (10.3%) and Brazil (17.8%),48,49 suggesting that college students may 
be a high-risk group for NSSI regardless of cultural background, and highlighting the importance of investigating the 
occurrence mechanisms and intervention priorities of NSSI in college students.

Compared to the 13-node network model that included NSSI behaviors, the relationships among nodes in the 12-node 
network model (with NSSI behaviors removed) were clearer, with connections between NSSI thoughts and its related 
nodes being enhanced. This difference may also be explained by the influence of cognitive-emotional factors on NSSI 
primarily at the cognitive and motivational level, with the influence of NSSI thoughts being direct and on NSSI behaviors 
being indirect (ie, through the effect of NSSI thoughts).

Our network analysis, especially the 12-node network analysis with NSSI behaviors removed, found significant 
negative relationships between core self-evaluation and NSSI thoughts and between cognitive reappraisal and NSSI 
thoughts as well as a significant positive relationship between the disconnection/rejection EMS and NSSI thoughts. These 
results supported the cognitive-emotional model of NSSI,11 and were in line with the findings of previous studies. For 
example, a cross-lagged study reported that core self-evaluation was a stable predictor of NSSI.50 Individuals’ negative 
perceptions and evaluations of themselves may lead to self-depreciation and feelings of disgust; to avoid or escape such 
experiences, they may engage in self-punishing behaviors such as NSSI.27 Among the EMSs involved in the present 
study, dissociation/rejection has been identified as the most damaging and pervasive schema domain on NSSI.51 The 
defectiveness/shame and abandonment/instability schemas in the dissociation/rejection schema domain can lead to 
feelings of isolation from others, which are often accompanied by intense loneliness, shame, or anger.52–54

Regarding ER strategies, numerous studies have suggested that expressive suppression is positively associated with 
NSSI,55,56 and that cognitive reappraisal is negatively associated with NSSI.57 Specifically, inhibiting the external 
expression of internal pain may increase stress responses,58 and will not be helpful in alleviating negative emotions, 
thus potentially keeping unresolved emotional issues to accumulate,59 eventually individuals might become overwhelmed 
and will tend to adopt NSSI as a resolution. In contrast, the use of cognitive reappraisal as an emotion regulation strategy 
helps to alter one’s perceptions of events, which contributes to the reconstruction of stressful situations, relieves negative 
emotions,60 and improves one’s decision-making ability.61 Therefore, the maladaptive ER strategy of expressive 
suppression increases the risk of NSSI, whereas cognitive reappraisal decreases the risk of NSSI.

In addition to core self-evaluation and disconnection/rejection, emotional abuse was also significantly linked to NSSI 
thoughts. Emotional abuse is an important distal factor of NSSI. Childhood emotional abuse refers to a series of 
behaviors such as blaming, threatening, and humiliating towards the child.62 Nock et al suggests that the experience 
of emotional abuse may hinder the development of the ability to regulate strong negative emotions such as sadness and 
anger, leading to the adoption of NSSI to manage these emotions.63 Compared to other trauma subtypes, emotional abuse 
is the most severe and long-lasting type with the greatest impact on NSSI,64,65 which is in line with a meta-analysis 
revealing the highest effect size of emotional abuse on NSSI among all childhood trauma subtypes.66 In addition to being 
predictive of NSSI, emotional abuse is also highly correlated with depression and suicide later in life.67,68 In the network 
model, other nodes were able to indirectly influence NSSI thoughts through the bridging effects of emotional abuse and 
Disconnection/Rejection EMS. These findings indicated that emotional abuse and disconnection/rejection EMS might be 
important pathways for the interaction between NSSI and other nodes in the network.

The structural equation model indicated that the disconnection/rejection EMS partially mediated the effect of 
emotional abuse on NSSI thoughts, and that maladaptive ER strategies (eg, expressive suppression) aggravated the 
impact of emotional abuse on the disconnection/rejection EMS. Previous studies have found that experiences of 
emotional abuse and neglect may lead to maladaptive schemas such as low self-efficacy, interpersonal sensitivity, and 
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feelings of abandonment among college students, and the reason might be that emotional abuse can be internalized in the 
form of overall negative beliefs about oneself, which in turn have long-term negative impacts.32 Schemas lead to 
automatic thinking and are persistent across time and situations.51 Young et al hypothesized that individuals with 
maladaptive schemas might come from cold, lonely, unpredictable, and often abusive families,31 which is supported 
by the results of the present study. Maladaptive schemas mediate the association between negative experiences and 
NSSI,69 which may lead to habitual blame on oneself for negative experiences and the adoption of NSSI as self- 
punishment. A previous study also showed that EMS mediated the relationship between stressful life events and NSSI.70 

EMSs, as a mode of information processing, can influence one’s emotional response when they experience life events,71 

and when negative emotional responses are so intense that they are hard to regulate effectively, individuals will engage in 
NSSI. The moderating effect of expressive suppression indicated that suppression of the expression of negative emotions 
might exacerbate the impact of childhood emotional abuse on the development of schemas, especially those in the 
domain of disconnection/rejection. From another perspective, expression of negative emotions may help individuals 
resolve their emotions through catharsis and seeking social support,72 making them less likely to develop the maladaptive 
schema of dissociation/rejection after the experience of emotional abuse. This result also supports the hypothesis that 
maladaptive ER strategies increase the risk of NSSI.11

Notably, in the network model of the present study, expressive suppression was not directly related to the thoughts 
and behaviors of NSSI but rather acted indirectly on NSSI through the bridging effect of other nodes such as the 
disconnection/rejection EMS and core self-evaluation. The reason might be that long-term repression of emotional 
expression exacerbates one’s internalization of negative beliefs about themselves, reduces the likelihood of receiving 
external attention and intervention, and depletes self-control resources, thereby leading to difficulties in emotion 
regulation;59,73 with the lack of effective emotion regulation strategies, individuals are more likely to engage in NSSIs 
as a way to mitigate their negative emotions.

The results of this study are also implicated in practical prevention and intervention efforts for NSSI. For instance, the NSSI 
risk screening for college students needs to focus on those who have experienced emotional abuse have low self-evaluation and 
are used to adopting expressive suppression as an emotion regulation strategy. In the intervention work of cognitive–behavioral 
therapy, the dissociation/rejection dimension of EMSs should be the focus of the cognitive aspect, and in the behavioral aspect 
of the intervention, by training cognitive reappraisal skills to increase the ability and frequency of using cognitive reappraisal 
strategies and to reduce the use of expressive suppression strategies, thereby reducing the incidence of NSSI.

Limitation
The present study has several limitations. Firstly, only a limited number of the cognitive and emotional factors 
were included in the present study, which may be more closely related to NSSI thoughts. Future research may 
include more factors closely related to NSSI behaviors, such as emotional response, impulsivity, and reward 
processing. Secondly, this study only focused on the five subtypes of childhood trauma without taking the time of 
occurrence, chronicity, and severity into account; other forms of early adversity, such as witnessing domestic 
violence, low family economic status, and peer bullying, which may also be risk factors for NSSI, were not 
included. Moreover, in addition to the frequency of NSSI thoughts and behaviors, the motivation, function, and 
severity of NSSI are also important aspects, which may be examined in future studies. Finally, due to the cross- 
sectional design, causality or temporal relationship involving the studied factors could not be established; thus, the 
findings of this study may serve as a basis for future research rather than for clinical judgment. Future studies 
should longitudinally assess both the distal and proximal factors of NSSI from a cognitive-emotional perspective.

Conclusion
The present study is one of the few studies using network analyses to explore the interrelationships between childhood 
trauma, cognitive and emotional risk factors, and NSSI among college students based on the cognitive-emotional model. 
Our findings emphasize the roles of childhood emotional abuse, low core self-evaluation, and expressive suppression as 
an emotion regulation strategy in the assessment of NSSI risk among college students and may provide guidance for the 
screening and intervention of high-risk populations.
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