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Objectives

The relationship between negative life events, life satisfaction, and nonsuicidal self-injury has been demonstrated in adolescence, but no study has examined the longitudinal associations between the three over time. The present study hypothesized that negative life events play a mediating role in the relationship between life satisfaction and non-suicidal self-injury over time.





Methods

A total of 268 junior high school students participated in three questionnaires with an interval of half a year and completed questionnaires investigating the Adolescents Self-Harm Scale, the Adolescent Self-Rating Life Events Checklist, and the Satisfaction with Life Scale.





Results

The results indicated a significant predictive role of negative life events in non-suicidal self-injury over time and the prospective effect of life satisfaction on negative life events in adolescence. Negative life events play an intertemporal mediation in the relationship between life satisfaction and non-suicidal self-injury.





Conclusion

As a clear non-suicidal self-injury risk factor, negative life events can significantly predict non-suicidal self-injury in adolescence whether it is horizontal or vertical. Junior high school students who are exposed to more negative life events are more likely to have non-suicidal self-injury behaviors and the negative life events have a certain lagging effect on non-suicidal self-injury. Due to the prospective effect of life satisfaction on negative life events in adolescents, negative life events play a mediation in the relationship between life satisfaction and non-suicidal self-injury over time.
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1 Introduction

Non-suicidal self-injury (NSSI) is defined as direct, intentional damage to one’s own body tissues with no suicidal intent, including cutting or carving the skin and so on (1). It’s an important risk factor for suicide attempts and other psychological problems (1) and is considered to be an important public health problem among adolescents (2). In adolescent samples worldwide, the prevalence of NSSI is about 19% (range 3–52%), which is much higher than adults (about 13%) (3, 4). A study pooled adolescents aged 10 to 19 years (21.4% of female adolescents and 13.7% of male adolescents) from 17 different countries in North America, Australia, Europe, and Asia with a prevalence of NSSI of 17.7% (5). In China, the lifetime prevalence of Non-Suicidal Self-Injury (NSSI) among children and adolescents remains high, estimated to be 29.3% (28.5-30.1) among primary school students, 25.3% (20.7-41.9) among junior high school students, and 32.8% (26.6-35.6) among high school students (6). Therefore, exploring the influencing factors of adolescent NSSI is of great significance for preventing adolescent NSSI and even for subsequent possible psychological problems.

In recent years, with the development of various theories on NSSI, researchers have found that there are many factors related to NSSI. Stressful life events are the risk factor of self-injury that is often discussed in current studies and life satisfaction also plays a role in the formation mechanism of self-injury (7, 8). Therefore, we designed this study to investigate the relationship and orientation between negative life events, life satisfaction, and NSSI by using a one-and-a-half year longitudinal design with junior high school students as samples.



1.1 Negative life events and NSSI

Negative life events refer to stressful life events that may bring negative physiological and psychological reactions to adolescents (9). Previous studies have shown that negative/stressful life events could lead to individuals’ psychopathological risks, such as depression, impulsive aggression, suicidal ideation, and suicide attempts and so on (10, 11). In a meta-analysis (12), the psychopathological stress exposure model (13) has been applied to non-suicidal self-injury and has been validated by relevant studies. For example, some studies have found that a higher incidence of stressful life events is associated with higher NSSI behaviors (8, 14–16). The integrated theoretical model (17) also emphasized that stressful life events are risk factors for self-injury, especially those with difficulty in emotional regulation may adopt self-injury as a stress relief method after experiencing negative life events.

Although these theories all emphasized the importance of stressful life events in the occurrence of NSSI, there is still a problem in recent studies that the causal relationship of NSSI with stressful life events is not yet clear. Although some longitudinal studies have found that negative life events can affect NSSI among adolescents over time (18–20), some studies have found that adolescents with NSSI experience more negative life events (21), and that the NSSI of late adolescent girls lead to more interpersonal stress events over time (22). Therefore, to explore the relationship between negative life events and NSSI is essential to subdivide the existing causal relationships and improve the current theoretical model.




1.2 Life satisfaction and NSSI

Life satisfaction can be defined as an individual’s overall evaluation of his or her life (23) and is one of the most important aspects of subjective well-being (24). It is regarded as an aspect of individuals’ mental health (25) and associated with many mental health problems, such as depressive symptoms, suicide and so on (26–30). Some studies also found that dissatisfaction with oneself, interpersonal relationship and the environment is significantly associated with NSSI (7, 31) and life dissatisfaction is a risk factor for NSSI (32, 33). However, there are still some differences in the study of the relationship between life satisfaction and NSSI. For example, Self-injured people’s life satisfaction decreased, but in the follow-up logistic regression analysis, life satisfaction can’t distinguish self-injured people (34). This suggests that the effect of life satisfaction on self-injure is more complex and may interact with other factors. In addition, whether life satisfaction changes after NSSI, especially for adolescents, has not been studied yet.




1.3 Negative life events and life satisfaction

Individuals’ judgment of life satisfaction is based on the objective conditions of life and the life events they experience (35, 36). A Meta-Analysis showed that life events have strong effects on life satisfaction (37). There was a significant negative correlation between major negative life events and life satisfaction, and it could predict life satisfaction well (38, 39). Some studies found life satisfaction is not only an individual’s subjective perception of life but also a predictor of an individual’s future development and even experience. For example, longitudinal studies have also found that life satisfaction predicts future health outcomes and survival rates (40, 41). Luhmann et al. (42) found that life satisfaction is an important predictive factor for negative life events such as divorce and unemployment through a five-year follow-up study.Individuals with low life satisfaction change their life circumstances through temporary mechanisms (e.g., by ending a current and negative relationship). Also, life satisfaction affects life events through stable mechanisms, such as personality. Wootton et al. (43) found genes associated with positive qualities such as subjective well-being may allow individuals to look for an environment where positive life events occur and avoid negative life events. However, there is no study on the relationship between negative life events and life satisfaction among adolescents’ NSSI.




1.4 Hypotheses

In order to solve these gaps and problems in the existing literature, this study used a one-and-a-half-year longitudinal design of junior high school students as samples to test the relationship and direction between negative life events, life satisfaction, and NSSI. Regarding the relationship between life events and NSSI, we hypothesized that life events can predict NSSI positively over time; Regarding the relationship between life satisfaction and negative life events, we assumed that they can predict each other over time; Regarding the relationship between life satisfaction and NSSI, we assumed that negative life events play a mediating role in the relationship between life satisfaction and NSSI over time.





2 Methods



2.1 Participants

The current longitudinal study consisted of three half-yearly measurement points with six months intervals. At Time 1 (T1), the sample consisted of 268 students in grade one of junior high school (48.5% female) between the ages of 10 and 16 (M = 12.69; SD = 0.71). At Time 2 (T2), 227 adolescents (M = 13.13; SD = 0.66; 51.5% female) and at Time 3 (T3), 211 students (M = 13.62; SD = 0.65; 50.7% female) participated. A total of 206 students participated in all three measurement points. Data were collected in a secondary school in Tianjin, China. All participants were Chinese. Percentages of missing responses across the variables at each time-point are provided in Table 1.


Table 1 | Percentages of missing responses across the variables at each time-point.



Generally, the sample size should be more than 5 times the number of questions in the questionnaire (44). Our study questionnaire had 38 questions, so the sample size should be greater than 175.The sample sizes of all three of our questionnaire collections met this requirement.




2.2 Procedure

With the consent of the school and parents, we conducted a questionnaire survey among the junior high school students in the first grade of the whole junior high school. The study took place during school hours, with the researchers present at all times. Researchers are all in-school graduate students and have received unified training. Each student received an informed consent form, the questionnaire booklet and a set of world-famous school bookmarks as compensation. A unique code was assigned to each student and was used throughout the entire study to ensure anonymity. The study was approved by the Ethics Committee of Tianjin Normal University.




2.3 Measures



2.3.1 Non-suicidal self-injury

At each time-point, NSSI was assessed using three questions: 1. In the past six months, have you ever intentionally cut, burned, cut yourself, or hurt yourself in any other way? (yes/no); 2. In the past six months, have you ever deliberately pricked a wound to prevent it from healing? (yes/no);3. In the past six months, have you ever intentionally let someone beat or bite you in order to hurt your body? (yes/no). If the subjects choose “yes” score 1, “no” score 0, and the total score of the last three questions as the criteria for judging the occurrence of non-suicidal self-injury in the past six months.




2.3.2 Negative life events

The Adolescent Self-Rating Life Events Checklist (ASLEC) was used to assess individuals’ subjective suffering from stressful life events experienced during the past 6 months. The ASLEC is a 27-item self-report questionnaire consisting of 5 types of stressful life events: interpersonal problems, school-related problems, parental problems, punishment and loss, and health and adaptation problems (9). Questions are answered on a 6-point scale (0 = did not occur to 5 = occurred and was extremely stressful). Higher total scores on the scale represent a greater number of stressful life events experienced in the past year. The reliability and validity of the ASLEC in China have been well established in hundreds of studies. Internal consistency (Cronbach’s alpha) for the ASLEC at three time-points was.93,.95,.05.




2.3.3 Life satisfaction

The Satisfaction with Life Scale (SWLS) was used to assess life satisfaction. The SWLS (23) is a 5-item self-report measure of overall satisfaction with life. Questions are answered on a 7-point Likert scale (1 = strongly disagree to 7 = strongly agree). Responses are summed to provide an overall score. The reliability and validity of the SWLS have been well established in hundreds of studies. The reliability and validity of SWLS among Chinese are outstanding (45). Internal consistency (Cronbach’s alpha) for the SWLS at three time-points was.75,.77,.84.





2.4 Data analysis

We used multiple imputations to handle missing data at follow-up (46). We created 100 multiply imputed datasets (47) using the Markov Chain Monte Carlo sequence (convergence value was set to 0.001) and unrestricted variance-covariance technique. This state of the art missing data handling increases the power of our analyses and avoids biased estimates that would be obtained with conventional missing data handling strategies (46).

Multiply imputed datasets were generated using Mplus 7.4 (48), resulting in a final data set with 268 participants at each wave (which equals the number of participants at T1). The robust maximum likelihood estimator (MLR) method was used for model estimation. According to the analysis method of longitudinal data, four models were tested in turn: M1 is a baseline model that only includes autoregression which tested initial associations, correlated relative change, and six-months relative stability among students’ NSSI, negative life events, and life satisfaction at T1, T2, and T3; M2 added the influence path of NSSI and life satisfaction at the previous time point to the negative life events at the next time point on the basis of M1; On the basis of M1, M3 added paths similar to the cross-lag paths in M2 but in the opposite direction, that is, the negative life events at the previous time point to NSSI and life satisfaction at the next time point; M4 is a full model that includes all the paths in the above model. The models tested are shown in Figure 1. Five criteria were used to fit the evaluation model: χ2, CFI, TLI, RMSEA and SRMR. According to (49), CFI and TLI should be greater than.90 to ensure the fitness of the model, RMSEA and SRMR should be less than.08 to indicate an acceptable fit.




Figure 1 | Cross-lagged model tested in the present study with initial associations (a1 - a3), correlated relative change (a4 - a9), six-months relative stability paths (b1 - b6), and cross-lagged paths in the first time interval (c1, c2; d1, d2) and the second time interval (c3, c4; d3, d4).







3 Results



3.1 Missing data analysis

An analysis was made of the missing subjects and those who continued to participate in the study. Results showed there were non-significant difference in NSSI (t(266) = 0.75), negative life events (t(266) = 0.99) at T1 and gender (χ2 = 2.66, df = 1). There was a significant difference in age (t(266) = 3.56, p < 0.001), the missing subjects (M =12.97, SD = 0.80) were significantly older than those who continued to participate in the study (M =12.61, SD = 0.66). A marginal significant difference in life satisfaction (t(266) = -1.97, p = 0.04994) at T1 was found, the life satisfaction of missing subjects (M =20.20, SD = 5.88) were significantly lower than those who continued to participate in the study (M =22.00, SD = 6.39).




3.2 Common method bias test

Harman single factor test was used to test the common method bias of variables at each time point (50). For T1, exploratory factor analysis showed that there were 7 factors with characteristic roots greater than 1, and the interpretation rate of the first factor was 9.66% (< 40%); For T2, there were 8 factors with characteristic roots greater than 1, and the interpretation rate of the first factor was 11.57% (< 40%); For T3, there were 5 factors with characteristic roots greater than 1, and the interpretation rate of the first factor was 12.31% (< 40%); This results indicated that there was no obvious common method deviation in all data of this study.




3.3 Descriptive analysis

First, prevalence of NSSI at T1 was around 20.5% and 6 month-prevalence at T2 and T3 was 17.6% and 19.0%, respectively. Second, there was no age difference in all variables measured at three time points. Third, gender differences in NSSI at T1 (t(266) = -4.23, p <.001) and T2 (t(225) = -2.21, p <.05) were significant. Girls experienced more NSSI than boys at T1 (MF-T1 = .50, SD = .85; MM-T1 = .14, SD = .49) and T2 (MF-T2 = .37, SD = .75; MM-T2 = .17, SD = .56). Table 2 displayed descriptive statistics and correlation coefficients among all study variables.


Table 2 | Descriptive statistics of NSSI (range 0 – 3), NLE (range 0 – 130) and LS (range 5–35) and correlations among variables.






3.4 Cross-lagged analysis

The final fit index of each model was shown in Table 3. The M4 model had a good fit (χ2 = 24.55, df = 13, RMSEA = 0.06, SRMR = 0.04, CFI = 0.98; TLI = 0.94) and performed best among the four models.


Table 3 | Model fit index of four models.



The M4 model better reflected the relationship between variables, so it is ultimately retained as the best model. Figure 2 presented the standardized estimates averaged over 100 imputed datasets in M4. At T1, all within-time associations were significant. At T2 and T3, all relative correlated change paths were non-significant, with the exception of the significant negative relation between negative life events and life satisfaction at T2. Results showed a unidirectional association at both intervals between negative life events and NSSI: negative life events at T1/T2 positively predicted NSSI at T2/T3. In addition, a two-way association was found only in the first interval between life satisfaction and negative life events: life satisfaction at T1 negatively predicted negative life events at T2; negative life events at T1 negatively predicted life satisfaction at T2. Finally, A cross-time mediation effect was found: life satisfaction at T1 negatively predicted negative life events at T2 and then influence NSSI at T3.




Figure 2 | Cross-lagged path model with gender as a covariate with standardized path coefficients and standard errors. ns p>0.05, *p<0.05; **p<0.01; ***p<0.001.







4 Discussion

The results of our study indicated a significant predictive role of negative life events in the development of NSSI over time. Furthermore, we found that life satisfaction in adolescence has a prospective effect on the occurrence of negative life events. Importantly, negative life events emerged as an intertemporal mediator in the relationship between life satisfaction and NSSI, suggesting that they play a crucial role in linking these two constructs.



4.1 Gender difference in adolescent NSSI

Gender differences in adolescents’ NSSI appear in the first two surveys of this study, girls experienced more NSSI than boys. This is consistent with previous findings that NSSI in adolescence and early adulthood more commonly affects young females (51, 52). There are many differences between adolescent boys and girls in physical and psychological development, especially girls are more likely to adopt NSSI behavior in early adolescence because of their sensory experience of more negative information, like daily peer hassles and so on (53, 54). With the development of their cognitive level and psychological ability, girls will gradually learn to better solve the problem and the experience of positive emotions may be higher than boys (55). It may be an important reason for the disappearance of gender differences in NSSI behavior in the third data collection of this study.




4.2 Negative life events and adolescent NSSI

In line with part of expectations, cross-lagged analyses indicated a unidirectional positive association between negative life events and NSSI over time. The unidirectional relationship suggests that NSSI in adolescents may be the consequence of experiencing negative life events. These findings are consistent with the results of previous longitudinal studies on the relationship between negative life events and self-injury (19, 20). On the other hand, they also confirm the prospective risk factors of self-injury in adolescents with negative life events. Experiential Avoidance Model (56) believes that the main function of self-injury lies in avoiding or escaping from an individual’s unwanted internal experience or behavior. Following a negative event that evokes aversion and other emotions, individuals may engage in self-harmful behaviors due to various influences, seeking to escape or lessen the unpleasant feelings. Although self-injury makes individuals escape the negative emotions brought by negative events, this kind of behavior may play a negative reinforcement role, strengthen the relationship between negative event stimulation and self-injury, and make individuals continue to adopt self-injury behavior as an automated avoidance response when facing negative life events or unpleasant emotional experiences again. This research finding is consistent with the viewpoint of the Integrated Theoretical Model of self-injury (17). The model emphasizes that stressful life events are significant risk factors for self-injurious behaviors. However, no effect of self-injury on negative life events was found in this study, which was contrary to previous studies. Negative life events in this study are a broad concept, but Burke et al. (22) mainly discussed the relationship between interpersonal relationships and self-injury.




4.3 The effect of negative life events between life satisfaction and adolescent NSSI

Cross-lagged analyses indicated a two-way association in the first interval between life satisfaction and negative life events. Specifically, experiencing negative life events at T1 is associated with lower life satisfaction at T2. The bottom-up (situation) model of life satisfaction believes that people’s life satisfaction is mainly affected by the situations, events and circumstances they are in. For example, job satisfaction, marital satisfaction, health status, and social relationships are factors that affect people’s life satisfaction (57). Negative life events belong to situational factors and are an important part of the bottom-up model. A study investigated 146 young people using a 14-day daily diary design and found that daily negative life events had a negative predictive effect on daily life satisfaction (58). Conversely, higher life satisfaction at T1 is associated with fewer negative life events at T2. On the one hand, this result validates the prospective effect of life satisfaction (42) on negative life events in adolescents. On the other hand, it also confirms that the influence of life satisfaction on self-injury can be affected by the risk factor of negative life events. Between the T2 and T3 time points, the relationship between negative life events and life satisfaction is not significant. It is possible that new life events have occurred, which may have had a fresh impact on life satisfaction, thereby masking the potential influence of negative events at T2 on life satisfaction at T3.

Finally, a cross-time mediation effect was identified: life satisfaction at T1 negatively predicted the occurrence of negative life events at T2, which in turn influenced non-suicidal self-injury at T3. This finding underscores the importance of life satisfaction as a protective factor against the development of NSSI. By promoting life satisfaction, it may be possible to reduce the likelihood of experiencing negative life events, which in turn can decrease the risk of engaging in NSSI.




4.4 Prevention implications

Firstly, recognizing the lagged effect of negative life events on NSSI underscores the importance of early identification and intervention. Schools and healthcare providers should be vigilant in recognizing signs of distress among adolescents and providing timely support, including access to mental health services, when needed.

Secondly, given that negative life events emerge as a significant risk factor for NSSI in adolescence, interventions aimed at preventing or mitigating these events could be effective in reducing NSSI behaviors. This includes providing adolescents with coping skills to manage stress and adversity, as well as fostering supportive environments at home, school, and within the community.

Finally, enhancing life satisfaction among adolescents is an important preventive strategy. This can be achieved through various interventions such as promoting positive coping strategies, increasing social support networks, and fostering resilience. School-based programs that incorporate mindfulness, stress management, and life skills training can be particularly effective in enhancing adolescents’ overall well-being and satisfaction with life.




4.5 Limitation

Although this study finds that negative life events and life satisfaction affect adolescents’ self-injury over time, there are still some limitations in this study: Firstly, this study investigated 268 junior high school students, only 208 students participated in three follow-up studies, the number of samples is small, future research should increase the sample to further improve the reliability of the study. Secondly, only Chinese were investigated in this study. Previous studies have found that the incidence and degree of adolescents’ self-injury are different in different cultures of the East and the West, so future studies should further consider the impact of cultural differences. Thirdly, this study adopts adolescents’ self-report method to investigate, there may be some reporting bias (50). To mitigate this issue, future research could consider incorporating multiple sources of information. Fourth, this study is the limited scope of psychiatric assessments, excluding conditions like depression, anxiety, personality issues, ADHD, ASD, or other psychiatric conditions, which may have influenced the observed relationships between self-injury and other variables. Future research should incorporate a broader psychiatric evaluation to provide a more comprehensive understanding of the issue. Fifth, we used only a simplified three-question measure of self-injury, which may lead to under-reporting of NSSI behavior. Future studies could use validated and comprehensive measurement scales to more accurately assess NSSI behaviors and their correlates. Lastly, Only three follow-up sessions for one and a half years was conducted, and the impact of life events on adolescents is always happening. Future research can use shorter intervals, more times and longer tracking time to collect data to explore the development of adolescents.





5 Conclusion

The findings of this study are as follows: (a) Negative life events have a cross-temporal impact on adolescents’ NSSI. Even if negative life events have occurred for half a year, they may become a trigger for adolescents’ self-injuries. (b) Life satisfaction also has a cross-time effect on the occurrence of life events among adolescents. Teenagers with lower life satisfaction may be more likely to experience negative life events and be troubled by it. (c) Life satisfaction can affect the occurrence of adolescents’ NSSI by influencing the experience of negative life events.
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