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Purpose: Physical exercise is an important predictor of deviant behavior in adolescents; however, the paths and mechanisms 
underlying this relationship remain understudied.
Patients and Methods: This cross-sectional study used education tracking data of 8725 Chinese adolescents (4453 males, 4240 
females, average age 14 ± 0.73) to construct a chain mediation model to explore whether sleep quality and mental health mediated the 
relationship between physical exercise and adolescent deviant behavior.
Results: The results show that physical exercise cannot directly predict adolescent deviant behavior; however, it can indirectly affect 
deviant behavior through the mediating effect of sleep quality and mental health as well as the chain mediating benefit of “sleep 
quality–mental health”.
Conclusion: Sleep quality and mental health are important internal factors of physical exercise that inhibit deviant adolescent 
behavior. The lack of physical activity and poor sleep quality should be prioritized in interventions regarding deviant behavior among 
Chinese adolescents.
Keywords: quality of sleep, mental health, deviant behavior, teenagers, mediation

Introduction
Deviant behavior refers to behavior that violates public moral and social norms and discipline, or behavior that is not recognized 
by the majority of a society and has a negative social impact.1,2 Deviant behaviors include 1) harmful behavior, which refers to 
behaviors that cause harm to others or to self, such as assault, school violence, verbal abuse, self-harm, or suicide;3 2) academic 
adaptation problems, usually caused by non-intellectual factors, such as truancy, cheating, partial subjects, classroom disturbance, 
and inability to concentrate;4 and 3) partial malformations, which refer to bad habits caused by unhealthy psychological 
development, specifically manifested as smoking, alcoholism, drug abuse, and internet obsession.5

Adolescence is a critical and special period of individual growth. Adolescents are not yet physically and mentally mature; 
moreover, thinking patterns, values, and behavioral habits are still in the process of stereotyping, have limited integration ability, 
and are easily affected by the social environment, resulting in role confusion and deviant breeding behavior.1 Deviant behavior 
may affect their physical and mental state, personality, family and social relationship networks, as well as the development of 
social adaptation, and could evolve into criminal behavior. First, the deviant behavior shown in adolescence can easily develop 
into behavioral habits, which will have different degrees of impact on survival levels and academic studies. Deviant behaviors 
prevent adolescents from focusing their time and energy on their studies, leading to low academic performance, which ultimately 
affects their future development. Second, deviant behavior can cause family tension and easily lead to family conflict. When 
adolescents show deviant behavior, parents’ accusations and criticism will cause teenagers to rebel, resulting in the inability of 
both parties to communicate reasonably once the family is caught in a tense and conflicted environment. Adolescents are prone to 
choose an attitude of avoidance and alienation, resulting in a loose connection between them and their families. Finally, 
adolescent deviant behavior is likely to evolve into criminal behavior without scientific guidance or correction by external 
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forces. However, adolescents are in a decisive period of cognitive and behavioral development, which has obvious plasticity. In 
this period, interventions to correct deviant behaviors can effectively block their evolution into illegal behaviors. Therefore, 
preventing and correcting these problems has become a popular research topic for educators.

Existing studies have focused on family structure,6 parental attachment, parental supervision,7 peer relationships,8 

campus environment,9 individual attitudes,10 and physical exercise11 to discuss the prevention, correction, and interven-
tion of deviant adolescent behavior. Relevant studies have shown that physical activity is an important means of 
preventing and reducing deviant behavior in adolescents.11,12 Specifically, physical activity can reduce adolescent 
smoking rates,13 aggression, and violence,14 and prevent suicide.15 Therefore, the first hypothesis of this study is:

Hypothesis 1: Physical exercise can directly affect deviant behavior in adolescents.

The path and mechanism of physical exercise prevention and reduction of deviant adolescent behaviors still need to be 
clarified. Physical exercise was associated with sleep quality, mental health, and deviant behavior in adolescents, whereas 
sleep quality and mental health were associated with deviant behavior. Adequate sleep volume and good sleep quality can 
eliminate fatigue and promote the recovery of an individual’s mental state; conversely, a decrease in sleep quality leads to 
associated physiological dysfunction, which in turn leads to pathological changes.16 By surveying 1200 youths aged 14–16 
years in sports clubs, the results showed that adolescents who participated in physical activity slept significantly better than 
those who did not participate.17 Adolescents who lack physical exercise generally have poor sleep quality, while those with 
high levels of physical activity enjoy longer deep sleep periods, fewer insomnia symptoms, and higher sleep quality.18 While 
both males and females showed a trend of a smaller proportion of sleep disorders in those engaged in physical exercise, this 
trend was more pronounced in girls.19 Physical exercise can effectively improve adolescents’ sleep quality, which impacts 
deviant behavior. Related research suggests that poor or inadequate sleep quality is associated with a higher risk of suicide20,21 

and strongly associated with deviant behaviors such as violence, regular alcohol consumption, illicit drug use, and truancy.22,23 

Therefore, the second hypothesis of this study is:

Hypothesis 2: Physical exercise can influence the behavioral bias of adolescents through the mediating effect of sleep 
quality.

The relationship between physical exercise and adolescent mental health has received extensive scholarly attention. 
Developmental and social psychology posit that adolescent individuals are in a critical period of physical and psychological 
development, experience sexual germination to maturity, and are at a turning point in their lives.24 They experience various 
psychological contradictions and conflicts, such as between ideals and reality, independence and dependence, communication 
desire and psychological closure. As their social adaptation function and ability to cope with setbacks are not yet mature, these 
contradictions and conflicts easily constitute psychological disorders, which in turn lead to various mental disorders.24 

Empirical studies have shown that nearly 20% of adolescents report mental health problems, whose frequency among 
adolescents in developed countries is increasing.25 Physical activity is an essential part of adolescent life and a major predictor 
of mental health.26 Physical exercise regulates psych emotions and improves individual mental health; for example, it can 
relieve adolescent tension in interpersonal relationships and negative emotions such as hostility, and dissatisfaction,27 prevent 
depression,28 regulate psychological resilience,29 and educate students about learning anxiety, loneliness, and self-blame. 
Furthermore, mental health was found to be a predictor of deviant behavior in adolescents. For example, depression increases 
violent behavior and suicidal ideation,30 while high levels of emotional, cognitive, and mental health buffer bullying, suicidal 
ideation, and behavior.31 A survey of Chinese adolescents showed that those with poorer mental health had higher suicidal 
attitudes, which in turn promoted greater suicidal ideation;32,33 those with major depressive and anxiety disorders had a higher 
smoking intensity; and those with poorer mental health had higher rates of truancy and being prone to alcohol abuse.34 

A survey on the participation of ethnic minority students in risky behaviors in Malaysia showed that mental health conditions 
played an important role in predicting deviant behaviors such as smoking, alcohol consumption, and illegal drug use among 
adolescents.35 Physical exercise can affect mental health, which in turn can further affect deviant behavior. Therefore, the third 
hypothesis of this study is:
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Hypothesis 3: Physical exercise can influence adolescent behavioral bias through the mediating effect of mental health.

There is a strong relationship between sleep quality and mental health. Lack of sleep is detrimental to an individual’s 
physical and mental health, directly or indirectly leading to depression,36,37 and even major depression.38 In addition, 
sleep deprivation has been linked to mental health problems such as anxiety, worry, and difficulty in concentrating.39 

Based on the theoretical views of the second and third hypotheses, combined with the fact that sleep quality can predict 
mental health, the fourth hypothesis of this study is:

Hypothesis 4: Sleep quality and mental health have a chain-mediating effect between physical exercise and deviant 
behavior.

Judging from the existing research results, there are few empirical studies on the influence of physical exercise on 
deviant behavior among Chinese adolescents. Owing to vast differences in cultural and social backgrounds, we cannot be 
sure whether the development of deviant behavior and the intervention mechanism of physical exercise in Chinese 
adolescents are consistent with the results of foreign studies. The solution to this problem depends on empirical research 
in China; therefore, based on a large sample of data from China, this study explored the role of sleep quality and mental 
health in the process of physical exercise on the deviant behavior of adolescents. Its aim was to find an effective 
mechanism for physical exercise to influence the deviant behavior of Chinese adolescents, to provide a theoretical basis 
for the formulation of strategies for deviant behavior prevention and correction in Chinese adolescents, and to provide 
a reference for deviant behavior intervention and correction in other countries. The path of physical exercise affecting the 
deviant behavior of Chinese adolescents is mainly verified by the above four hypotheses, and the hypothetical model, 
shown in Figure 1, is obtained as a result. This study identified the underlying mechanisms of physical exercise and 
deviant adolescent behavior, which have important implications for both theory and practice.

Materials and Methods
Data Description
The data for the study were derived from the 2014–2015 China Education Panel Survey, provided by the China Survey and Data 
Center of Chinese People’s University. This data is completely open to academia (http://ceps.ruc.edu.cn/English/Home.htm), and 
the specific investigation methods can be found on the official website (http://ceps.ruc.edu.cn). Research approval was granted by 
the ethics committee of the Renmin University of China. The database uses a random and stratified approach to sample 112 
classes from 438 schools nationwide, with all randomly selected classes included in the observation sample involving 
approximately twenty thousand students. In the 2014–2015 follow-up survey, all 10,279 students in the first grade of junior 
high school at the time of the baseline survey (who had then been promoted to the second grade of junior high school) were 
selected. This is one of the few large-scale educations tracking survey projects in China on a sustained and nationwide scale that 
comprehensively reflects the educational information of junior high school students. To improve the quality of the data, the author 
deleted cases containing any missing variables, unreasonable answers according to the method of logical reasoning, or case in 
which samples were not successfully followed up for various reasons. The final sample for this study was 8693 students (4453 
boys, 4240 girls, mean age 14 ± 0.73).

Sleep quality Mental health

Deviant behaviorPhysical exercise

Figure 1 Hypothesized model.
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Variable Measurement
Dependent Variable
The dependent variable in this study was school deviant behavior among adolescent students. This variable was measured 
by the China Education Panel Survey student questionnaire on whether they showed, for the past year, behaviors such as 
swearing, arguing, fighting, bullying weak classmates, grumpiness, inattentiveness, truancy, plagiarism, cheating on 
homework exams, smoking and drinking, attending internet cafes and arcades, as well as ten other indicators. Each 
indicator was measured on a 5-point Likert scale, with scores ranging from 1 to 5; higher scores indicated more frequent 
deviant behavior. Finally, these indicators were summed, the total score was calculated, and then divided by their number 
(10) to obtain an average score. The alpha reliability coefficient was 0.817, which is acceptable Table 1 lists the 
distribution of adolescents’ deviant behaviors.

From the distribution of adolescents’ deviant behavior (Table 1), among the ten deviant behaviors, inattention had the 
highest score, followed by swearing, grumpiness, and quarrels. On average, some of the remaining bad behaviors scored 
below 1.5 points on average. The lowest scoring behavior was truancy, with an average score of 1.08. In terms of the 
severity of these behaviors, their order was skipping class, smoking, drinking, bullying weak classmates, and similar 
disruptive attitudes, followed by inattentiveness, swearing, and quarrelling. The frequency of deviant behaviors that 
subtly break school rules, lack discipline, and are harder to spot is relatively high.

Explanatory Variables
The main explanatory variables were extracurricular physical activity, sleep quality, and mental health. The extracurri-
cular physical activity was measured through the question “How many days a week do you typically exercise and how 
many minutes do you average each day?” The amount of extracurricular physical activity was multiplied by the number 
of days of exercise per week and the number of minutes of exercise per day divided by seven to obtain the average 
amount of exercise per day. The alpha reliability coefficient of the students’ extracurricular exercise time was 0.847, 
which was acceptable The quality of students sleep was measured by nine questions, including “Do you have difficulty 
falling asleep? “When sleeping, do you easily wake up?” “When waking up, do you feel rested?” The answers were “no” 
and “yes”, scoring 0 and 1 points, respectively. The score for sleep quality was given by the sum of the scores of the nine 
measurement questions; the higher the score, the worse the student’s sleep quality. Cronbach’s alpha coefficient for sleep 
quality measurements was 0.836, which was acceptable The measurement of students’ mental health consisted of seven 
questions, including “Have you felt depressed, unhappy, nervous, or overly worried in the past 10 days?” Answers used 
a 5-point Likert scale consisting of never, rarely, sometimes, often, and always, of 1, 2, 3, 4, and 5 points, respectively. 
The final mental health score was averaged using the scores of the 10 questions. Cronbach’s alpha coefficient of the 
mental health test was 0.853, which was acceptable.

Table 1 The Distribution of Adolescent Deviant Behavior

Question Items M SD Minimum Value Maximum Value

Inattentiveness 2.23 1.031 1 5

Swearing 2.21 0.972 1 5
Grumpiness 1.86 0.975 1 5

Arguing 1.83 0.869 1 5

Plagiarism, cheating on homework exams 1.48 0.774 1 5
Fighting 1.34 0.688 1 5

Internet cafes and arcades 1.20 0.637 1 5

Bullying weak classmates 1.14 0.487 1 5
Smoking and drinking 1.10 0.468 1 5

Truancy 1.08 0.42 1 5
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Models and Statistical Analysis Methods
Descriptive statistics and correlation analyses among the variables were conducted through SPSS 24.0. The mediating 
effect of sleep quality and mental health in the relationship between physical exercise and deviant behavior40 was 
analyzed using Model 6 in the SPSS macro program. The Bootstrap method was used to test for significance of the 
regression coefficient, and the confidence interval corrected for robust standard error and 95% bias was obtained; if the 
confidence interval did not contain zero, the significance test p ≤ 0.05 indicated that the effect was statistically 
significant.41

Results
Descriptive Statistics and Related Variable Analysis
Table 2 provides the descriptive statistics and related analyses of the means of each study variable. Results showed that 
physical exercise, sleep quality, mental health, and deviant behavior are significantly correlated, indicating that the data 
from this study were suitable for subsequent analyses.

Mediation Effect Analysis
A multivariate hierarchical regression analysis was performed using Model 6 of the SPSS PROCESS microprogram 
compiled by Hayes. The daily physical exercise duration was used as the independent variable, sleep quality and mental 
health were used as mediating variables, and deviant behavior was used as the dependent variable for the regression 
analysis. Table 3 shows that physical activity can not only significantly predict sleep quality (β = 0.025, p < 0.001), but 
also mental health (β = 0.053, p < 0.001); however, it did not significantly predict deviant behavior (β = 0.010, p > 0.05). 
Furthermore, sleep quality significantly predicted mental health (β = 0.315, p < 0.001) and deviant behavior (β = 0.077, 
p < 0.001), while mental health can significantly predict deviance (β = 0.372, p < 0.001).

Table 4 shows that the direct effect of physical exercise on deviant behavior is −0.0023, and the 95% confidence 
interval is [−0.0069, 0.0022], containing the value 0, indicating that the direct effect was not significant. The mediating 
effect of sleep quality between physical activity and deviance was −0.0005, and the 95% confidence interval was 
[−0.0009, −0.0001], which does not contain a 0 value, thus indicating that the mediation effect is significant. The 
mediating effect of mental health between physical exercise and deviance was −0.0047, with a 95% confidence interval 

Table 2 Descriptive Statistics and Related Analysis of Each Variable

Variable M ± SD Physical Exercise Sleep Quality Mental Health Deviant Behavior

Physical exercise 20.47 ± 9.311 1

Sleep quality 0.82 ± 0.164 0.25* 1
Mental health 2.17 ± 0.807 0.61** 0.316** 1

Deviant behavior 1.48 ± 0.456 0.34** 0.195** 0.397** 1

Notes: **At level 0.01 (double-tailed), the correlation is significant. *At level 0.05 (double-tailed), the correlation is significant.

Table 3 Regression Analysis Between Study Variables

Variable Sleep Quality Mental Health Deviant Behavior

B SE t B SE t B SE t

Physical exercise 0.025* 0.018 2.345 0.053** 0.013 5.222 0.010 0.001 0.999

Sleep quality 0.315** 0.007 30.979 0.077** 0.004 7.489
Mental health 0.372** 0.006 35.917

R² 0.001 0.103 0.163
F 5.500 497.865 565.161

Notes: **At level 0.01 (double-tailed), the correlation is significant. *At level 0.05 (double-tailed), the correlation is 
significant.
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of [−0.0067, −0.0027], which excluded the 0 value, thus indicating that the mediation effect is significant. The chain 
mediation effect of sleep quality and mental health between physical exercise and deviant behavior was −0.0007, with 
a 95% confidence interval of [−0.0013, −0.0001], which did not contain a 0 value, indicating that the chain mediation 
effect was significant. Therefore, physical exercise affects deviant behavior through a complete mediating effect. The 
chain mediation model shown in Figure 2 was obtained based on the above data analysis.

Discussion
At present, intervention studies on deviant behaviors pay more attention to the improvement of the external environment, 
especially the supportive social environment, such as peer relationships, parenting styles and family atmosphere, which 
have a positive effect on individual prosocial behavior.42,43 However, reciprocal determinism theory holds that the 
influence of the external environment on individuals must be produced through an evaluation of internal perceptions.44 

As a positive method of self-repair and self-regulation, sleep quality promotes well-being in a supportive external 
environment and contributes to the effectiveness of interventions.45 In addition, the external environment often interacts 
with good sleep quality and mental health, and it is difficult to find an effective path and mechanism for deviant behavior 
intervention if the problem is solved from the single perspective of physical exercise. This study explored the 
psychological resources (sleep quality and mental health) that play key roles in the relationship between physical activity 
and deviant behaviors from a positive psychology perspective. Physical exercise can inhibit deviant behaviors by 
optimizing sleep quality and mental health. Therefore, strengthening the construction of these two positive psychological 
resources will help reduce the probability of deviant behaviors.

Effects of Physical Exercise on Deviant Behavior
The results of this study show that physical activity does not directly predict biased behavior, which is inconsistent with 
previous research.46,47 The possible reason for this may be due to the influence of the frequency and intensity of physical 
exercise. While this study counted the weekly physical exercise volume of the study subjects, it did not compare its 
frequency and intensity. Some studies suggest that exercise intensity and frequency have no significant impact on deviant 
behaviors such as suicide in 13-year-old individuals;48 however, studies have found that high-intensity physical exercise 
can help reduce deviant behaviors such as suicide.49 Studies have also found that adolescents who do not participate in 

Table 4 Mediation Effect Analysis

Variable Effect Size Boot Standard Error Boot CI Lower Bound Boot CI Upper Limit

Direct effects −0.0023 0.0023 −0.0069 0.0022
Indirect effects 1 −0.0005 0.0002 −0.0009 −0.0001

Indirect effects 2 −0.0047 0.0010 −0.0067 −0.0027

Indirect effects 3 −0.0007 0.0003 −0.0013 −0.0001
Total indirect effects −0.0058 0.0011 −0.0081 −0.0037

Notes: Direct effect refers to physical exercise → deviant behavior; indirect effect 1 represents physical exercise → sleep quality → deviant 
behavior; indirect effect 2 represents physical exercise → mental health→ deviant behavior; indirect effect 3 represents physical exercise → 
sleep quality → mental health → deviant behavior.

2.1854

-0.0015        -0.0222 0.3038 0.2102

-0.0023

Sleep quality
Mental health

Deviant behavior
Physical 
exercise

Figure 2 Mediation model diagram of physical exercise and deviant behavior.
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physical exercise have a 1.42 times higher risk of developing deviant behaviors compared to those who participate in 
high-intensity physical exercise three times a week. Further studies have shown that general physical exercise is not 
associated with deviant behavior, but systematic and professional physical exercise has a positive impact on reducing it.50 

It can be seen that the frequency and intensity of physical exercise affect the effect of experiential exercise on deviant 
behavior. Another reason why physical activity does not directly impact biased behavior is the existence of other 
mediating pathways and mechanisms.51 Related studies have shown that physical exercise can increase family satisfac-
tion, and improving family satisfaction can reduce adolescent deviant behavior.6,52 Moreover, physical exercise has 
proven beneficial for optimizing the mental health of children and adolescents,53 while a poor mental health status 
increases the risk of adolescent deviant behavior.54 Physical exercise plays an important role in promoting friendship 
between peers and increasing their sense of belonging; simultaneously, a good sense of belonging among adolescent 
peers can reduce the occurrence of deviant behaviors.55 As shown, variables such as family satisfaction, mental health, 
and peer relationships are all mediators of the influence of physical exercise on deviant behavior in children and 
adolescents. This instructs that the path and mechanism of reducing the occurrence of deviant behavior should be 
discussed from a multi-angle and all-round perspective, and the occurrence of deviant behavior should be reduced as 
much as possible to reduce social problems, such as crimes caused by deviant behaviors in adolescence in adulthood.

Sleep Quality Mediates Between Physical Activity and Deviant Behavior
Results show that sleep quality played a partial role in mediating the relationship between physical activity and deviant 
behavior. This study and related studies confirmed that physical exercise can positively predict sleep quality, improve the 
dilemma of adolescent sleep quality is not optimistic, which is consistent with previous related research.56,57 A seven-year 
longitudinal study of a sample of 45,757 adolescent students showed that sleep quality was strongly associated with deviant 
behavior and that the lower the sleep quality or shorter the sleep duration, the higher the frequency of students’ deviant 
behavior.58 In addition, the interaction model of physical exercise and sleep quality provides a theoretical basis for the results 
of this study. The theory states that physical activity and sleep quality are influenced by complex bilateral interactions 
involving multiple physiological and psychological pathways.59 On the one hand, while physical activity is beneficial for 
improving sleep, it may be regulated by factors such as age, physical activity level, and gender; on the other hand, sleep 
disorders can also impair an individual’s willingness to exercise, exercise ability, and cognitive ability.59 However, the results 
of a 15-year survey showed that the sleep quality situation of Chinese adolescents is not optimistic, and the causes of sleep 
problems are insufficient sleep time, high study pressure, daytime dysfunction, poor awareness of sleep hygiene, obesity, 
negative psychological emotions, smoking and drinking behavior, unhealthy diet, excessive screen use, poor family economic 
situation, and lax parental discipline.60 Another big data study of China’s National Mental Health Survey also showed that the 
problem of sleep deprivation among Chinese adolescents is prominent, with 95.5% of primary school students, 90.8% of 
junior high school students, and 84.1% of high school students not meeting the sleep duration target.61 This suggests that 
educators can promote appropriate physical activity in adolescents to optimize sleep quality and prevent adolescent deviance.

Mental Health Mediates Between Physical Activity and Deviant Behaviors
This study found that mental health played a mediating role between physical exercise and deviant behavior. This 
suggests that physical activity promotes mental health in adolescents, further reducing deviant behaviors. Poor mental 
health is a major cause of poor quality of life and disability in children and adolescents;62 however, globally, one in seven 
adolescents aged 10–19 years has mental health problems.63 Conversely, positive mental health can reduce teenage 
inclusion in ADHD, school refusal, autism spectrum disorder (ASD), learning disorders, bullying and other deviant 
behaviors.64 Studies have shown that higher motivation to participate in physical activity is associated with higher scores 
on positive mental health indicators and lower scores on indicators of mental health problems,65 and that eight weeks of 
physical activity can significantly improve adolescent mental health.66 According to the World Health Organization, 
adolescents need 1 h of moderate-to-vigorous physical activity per day to promote their physical and mental health. 
A study on the relationship between physical activity and mental health showed that adolescents exercised 2.5–7.5 h per 
week to achieve the best mental health promotion benefits.67 However, this study found that the daily participation time 
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of Chinese adolescents in physical exercise was 20.4652 ± 9.311 min/day, which did not meet the minimum requirements 
and should urgently attract the attention of relevant Chinese departments and educators.

Role of Sleep Quality and Mental Health in the Chain Mediation Between Physical 
Exercise and Deviant Behavior
Results showed that sleep quality and mental health played a chain-mediating role in the relationship between physical activity 
and deviant behavior (Table 4). This implies that, in addition to the mediating role between physical exercise and deviant 
behavior, sleep quality can also indirectly affect deviant behavior by affecting mental health, thus reducing the frequency of 
deviant behavior in adolescents. This suggests that sleep quality and mental health are important intrinsic factors of physical 
exercise that inhibit deviant adolescent behavior and have the greatest benefit among the three pathways (Table 4).

This study found that physical activity had an indirect effect on adolescent mental health through sleep quality. A series of 
studies confirmed that physical exercise can improve the quality of sleep and promote the mental health of adolescents.68,69 

Physical activity not only promotes quality sleep,70 but also directly or indirectly reduces the risk of depression and anxiety.71 

Moreover, sleep quality promotes adolescent mental health more than healthy behaviors such as physical exercise, sleep 
intake, and healthy diet; this phenomenon is prevalent in different geographical and cultural settings.72 High-quality sleep has 
been shown to maintain weight, boost metabolism, improve learning ability, enhance memory, improve the immune system, 
and optimize mental health; however, poor sleep quality is strongly associated with suicidal thoughts, depressive symptoms, 
and cardiovascular disease.73 Therefore, good sleep quality is a major factor in promoting mental health in adolescents. This 
shows that the paths of “physical exercise, sleep quality, and mental health” were established.

Sleep quality was found to have an indirect effect on adolescent deviance through mental health, which could inhibit 
the occurrence of deviant adolescent behaviors. This shows that individuals with good sleep quality are more inclined to 
adopt positive self-control methods, often have a positive attitude towards themselves, have a higher evaluation of their 
abilities, and actively control and manage their thoughts and behaviors. Thus, they can better adapt to the outside world 
and the influence of the outside world on themselves, effectively preventing the breeding and performance of deviant 
behavior. If society, school, and family give adolescents higher social support to ensure good sleep time and quality, it 
will be beneficial in promoting their physical and mental health, affording them a higher self-control in the face of 
adverse temptations or stimuli, enabling them to keep a clear mind, think about the consequences of behavior, and 
helping them to control the occurrence of deviant behavior.74 This suggests that to reduce the incidence of adolescent 
deviant behavior, in addition to finding ways to guide adolescents to actively participate in physical exercise, they need to 
be ensured adequate sleep time and quality, while promoting their physical and mental health from multiple perspectives 
and levels and exploring policy support, home-school cooperation, and sports interventions.

Significance, Limitations, and Study Prospects
Although existing studies have confirmed the predictive effect of physical exercise on adolescent deviance, research on 
the internal mechanism by which physical exercise affects Chinese adolescent deviance is limited. Using survey data 
from the China Education Tracker from 2014 to 2015, this study explored the internal mechanism of physical exercise 
affecting the deviant behavior of Chinese adolescents and analyzed it from the multidisciplinary perspectives of 
sociology and psychology. Compared with previous studies, the contributions of this study are as follows. First, it 
confirms that lack of physical exercise is an important public health problem for adolescents in China, and families, 
schools, and society should comprehensively explore ways and means to promote youth sports participation. Second, 
sleep quality and mental health play a chain-mediating role between physical exercise and deviant adolescent behaviors. 
It is suggested that Chinese adolescents need to focus on cultivating coping strategies to reduce deviant behaviors and 
promote sleep quality, physical, and mental health by promoting active lifestyles such as physical exercise, avoiding the 
occurrence and development of deviant behaviors, and promoting healthy growth.

This study had some limitations. First, only students in the second grade of junior high school were selected as the research 
subjects; hence, care must be exercised when generalizing to adolescents because the research is not based on data on 
adolescents of all ages. In the future, the sample range and size should be expanded to further verify the model used in this 
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study. Second, this study adopted a cross-sectional design relying on the self-reports of middle school students, which has the 
disadvantage of self-response bias. Although the relationship between the variables is explained in the cross-sectional section, 
causality between the participants’ variables cannot be revealed. Follow-up research could use longitudinal studies, crossover 
study designs, as well as experimental and interview methods to provide richer empirical evidence to explain the long-term 
effects of physical exercise on adolescents’ deviant behaviors and improve the credibility of this study. Third, this study only 
explored the average daily time of adolescents participating in physical exercise and did not specifically examine the 
comparative study of adolescents’ exercise intensity level, gender, age group, and even different regional samples; subsequent 
studies can compare the above factors and examine their influence mechanisms on adolescent deviant behavior to provide 
a more comprehensive and specific empirical reference for targeted interventions.

Conclusion
Physical exercise cannot directly and positively predict deviant behavior, and future research should explore its mediating 
path and mechanism to reduce deviant behavior from multiple, all-round perspectives. Physical exercise affects the 
deviant behavior through the mediating effect of sleep quality and mental health as well as the chain mediating benefit of 
“sleep quality-mental health”. This indicates that sleep quality and mental health are important internal factors of 
physical exercise that inhibit deviant adolescent behavior.
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