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Purpose: Adolescence has always been a period prone to behavior problems. Some studies have shown that left-behind experience, 
social support, and sleep quality are all crucial factors influencing behavior problems, but the mechanisms of how they are influenced 
are unclear. This cross-sectional study investigated the prevalence of behavior problems among school-aged adolescents and explored 
the mediating role of social support and sleep quality in the association between left-behind experience and behavior problems.
Patients and Methods: A total of 738 school adolescent students completed this questionnaire. We collected basic information about 
the participants using a general demographic scale and assessed their sleep quality, social support, and behavioral problems using the 
Pittsburgh Sleep Quality Index scale, Social Support Rating Scale, and Strengths and Difficulties Questionnaire. The multiple 
mediating effects of sleep quality and social support were examined by path analysis.
Results: Among 738 school-aged adolescent students who completed the survey, a total of 198 students had behavior problems, with 
an overall prevalence of 26.8%. In the multiple mediation model, the mediation effect of social support and sleep quality on left-behind 
experience to behavior problems was 56.7% (direct effect: standardized estimate=0.946, indirect effect: standardized estimate=1.239). 
The model was a saturated model, and fit was no longer considered.
Conclusion: We found that social support and sleep quality had a series of multiple mediating effects in the pathway from left-behind 
experience to behavior problems, and both significantly moderated behavior problems. Therefore, we suggest that we should pay more 
attention to students’ psychological status and improve their use of social support for left-behind adolescents, in addition to giving 
more external social support. And paying attention to their sleep problems to reduce the occurrence of behavior problems, considering 
that their psychological development is not mature.
Keywords: adolescents, left-behind experience, behavior problems, social support, sleep quality

Introduction
Adolescence has always been a time of high risk for behavior problems. The World Health Organization (WHO) 
estimates that screening at any given point in time will result in approximately 10–20% of adolescents worldwide 
having behavior problems,1 with approximately 30% or more having experienced behavior problems <16 years old.2 In 
2018, Austria interviewed 3446 students aged 10 to 18 with behavioral problems, of which 16.5% identified behavioral 
problems.3 According to a cross-sectional survey conducted in China, 10.7% of school-aged adolescents had behavioral 
and emotional issues.4 In recent years, emotional and behavior problems in adolescents have increased in China and 
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abroad. Furthermore, research suggests that emotional and behavioral problems in childhood affect mental health in later 
life, and an 11-year longitudinal study found that students with behavioral problems in first grade showed more 
significant and long-term negative outcomes later in life.5,6

Lack of parental companionship is an essential factor affecting behavior problems in children and adolescents.7 Due 
to China’s rapid economic growth, accompanied by high modernization and urbanization rates, many rural young adult 
laborers have migrated to cities. However, because of the high cost of living in cities, most adults do not choose to bring 
their children to the cities, so a large number of children are left behind in rural areas, unable to live with their parents, 
and are instead cared for by one parent or grandparents or relatives.8,9 These children are called left-behind children-
(LBC) because one or both parents have moved to other areas for more than six months and, therefore, cannot live with 
both parents in the household registration area.10 For this group of adolescents, the childhood experience of missing 
parental companionship makes them more prone to behavior and emotional problems.11 Additionally, research has 
revealed that LBC and students who have experienced being left behind have lower levels of social support, particularly 
emotional support than children who were not left behind, and they also have poorer sleep quality.12,13 The level of social 
support is closely related to behavior problems, and Sun Shihong et al found that social support has a protective effect on 
adolescent behavior problems.14 Sleep quality also affects behavior problems. A 2018 survey showed that sleep 
difficulties in adolescents promote behavior problems, and a review also suggested that sleep disorders are associated 
with emotional and behavior difficulties in children and adolescents.15,16 Although the mechanism by which left-behind 
leads to behavior problems has been discussed, its specific mechanism remains unclear, and sleep quality and social 
support might play a crucial mediating role between left-behind and behavior problems.

Social support is known to impact sleep quality, and a meta-analysis of 61 research found a high correlation 
between social support and positive sleep outcomes.17 Supportive social ties were independently linked to higher sleep 
quality at 15 years of follow-up, according to a UK birth cohort study.18 As a result, social support can mediate the 
relationship between left-behind and sleep, implying that social support and sleep quality are sequential mediators of 
the impacts of left-behind on behavior problems. Due to the strong correlation and predictive effect between left- 
behind, sleep quality, social support and behavior problems, we speculate that students who remain and experience 
being left behind may have worse sleep quality due to lower levels of social support, and then have a higher risk of 
behavior problems.

Thus, the purpose of our research is to (1) investigate the behavior problems of adolescent students in central Anhui 
Province; (2) examine the relationship between left-behind, social support, sleep quality, and behavior problems; (3) 
explore the series of multiple mediating roles of social support and sleep quality between left-behind and behavior 
problems.

Materials and Methods
Participants and Procedure
The survey was conducted from October 2020 to April 2021 in Anhui Province, China. According to the World Health 
Organization’s definition of adolescence (10–19 years old),19 participants in this study were required to meet the 
following criteria (1) they were between 10 and 19 years old (meeting the definition of adolescence); (2) they agreed 
to participate in this survey voluntarily; and (3) they were able to complete this questionnaire independently. Adolescents 
with the following criteria were not considered for inclusion: (1) meeting the diagnostic criteria for psychiatric disorders 
(including depressive disorder, schizophrenia, bipolar disorder, intellectual developmental disorder, etc.) and their related 
disorders in ICD-10; (2) unable to complete the investigation due to a severe physical disease.

Before the start of the survey, accompanied by the school teacher, we explained to the participants the purpose of the 
survey and the method of filling out the questionnaire. We informed the participants that the data collected in this survey 
will be used for research purposes only and will be kept s Before the survey, this school survey was conducted with 
informed consent from the school, participating students, and their guardians (parents or other caregivers). This survey 
was approved by the Ethics Committee of Chaohu Hospital, Anhui Medical University (2019-kyxm-012). All study 
procedures were in strict compliance with the principles of the Declaration of Helsinki.
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Measures
Demographic Characteristics
The following demographic characteristics were analyzed: age, gender, grade level, siblings, residence in the dormitory, 
left-behind experience, parent’s marital status, household economic level, and mother’s and father’s education level. 
These demographic characteristics were selected by reference.

Regarding previous definitions of left-behind experience, this study defines the left-behind experience as the 
experience of adolescents who have lived or are currently living with only one parent or other relative or alone because 
their parent or one of them has been out of work for more than six months.20 Therefore participants were asked: Are the 
parents or one of the parents currently or ever working away from home for more than six months? If participants 
answered “yes”, they were considered to have left-behind experience.

Behavior problems
The Strengths and Difficulties Questionnaire (SDQ) was used to assess adolescents’ behavioral problems. Psychiatrist Goodman, 
R. developed the SDQ in 1997, and the scale has been introduced in 40 countries and regions since 2001.21–23 The scale was 
introduced to China by Du Yasong et al in 2005, and the results reported that the SDQ remains a reliable and valid screening 
method for behavior problems in Chinese children and adolescents.24 The SDQ (Student Version) consists of 25 items, each rated 
on a three-level scale of 0–2 (0: “does not meet”, 1: “somewhat meets”, 2: “fully meets”). Items 7, 14, 21, and 25 are reversed 
scores. The SDQ consists of five subscales, including conduct problems, hyperactivity-inattention, peer problems, emotional 
symptoms, and prosocial behavior, with the prosocial behavior subscale reflecting positive social behavior in children and 
adolescents. The total difficulty score is obtained by summing the remaining subscales except for prosocial behavior; the higher 
the total score, the more severe the child’s behavior problems, defining a total difficulty score >17 as having abnormal behavior 
problems.24

Sleep Quality
The Pittsburgh Sleep Quality Index (PSQI) assesses participants’ sleep quality and disturbance in the most recent month.25 It 
consists of 19 self-assessment items and five other-rated items, with the 19th self-assessment item and five other-rated items not 
involved in the scoring. The 18 self-assessment items involved in scoring consisted of 7 parts: subjective sleep quality, sleep 
latency, sleep duration, habitual sleep efficiency, sleep disturbances, hypnotic use, and daytime dysfunction; each part was scored 
on a scale of 0 to 3. The cumulative score of each part was the total PSQI score, with a total score range of 0 to 2L. The higher the 
score, the worse the sleep quality, and a PSQI score ≥7 suggests that sleep quality is poor, with a sensitivity of 98.3% and 
specificity of 90.2%.26 It has been determined that the Chinese version of the PSQI shows good validity and reliability.27

Social Support
The Social support rating scale (SSRS) has ten entries and consists of three subscales: objective support (entries 2, 6, 
and 7), subjective support (entries 1, 3, 4, and 5), and social support utilization (entries 8, 9, and 10).28 The actual 
objective support, subjective experience, and individual utilization of social support were calculated by calculating the 
sum of the entry scores for each subscale.

Statistical Analysis
We used IBM SPSS Statistics 23.0 for descriptive and correlation analyses. Firstly, this study conducted a descriptive analysis of 
the background characteristics and sleep quality of adolescents’ behavior problems, using Mean±Standard deviations (SD) for 
continuous variables and frequencies (percentages) for categorical variables, followed by the Wilcoxon Mann–Whitney test or 
Chi-square test for differences between the two groups with and without behavior problems. Secondly, the psychological scales 
were described using the Mean±SD. Then Wilcoxon Mann–Whitney test was used to compare the differences in scale scores 
with and without behavioral problems and to conduct a simple correlation analysis between the left-behind experience and the 
psychological scales. The relationship between the social support subscale, sleep quality and behavior problem factors were 
further examined using Spearman correlation analysis because not all data were normally distributed.

Preacher and Hayes’ technique evaluated the sequential multiple mediation hypotheses for left-behind experience, sleep 
quality, social support, and behavioral issues.29 1000 resamples were used in a bootstrapping approach to testing mediating 
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effects’ significance.30 The data were normalized before analysis. When evaluating the goodness of fit of the model, because the 
model in this study is a saturated model, that is, all the parameters to be estimated are exactly equal to the elements in the 
covariance matrix, and the degree of freedom is 0, the fitting index is no longer estimated, only the path coefficient is concerned.31 

Mplus version 8.3 was used for path analysis. P-values <0.05 (two-tailed) were considered statistically significant.

Results
Univariate Analysis of Factors Influencing Behavior Problems in Adolescents
The behavior problems of adolescents with different characteristics are shown in Table 1. According to the classification 
standard of SDQ, among the 738 respondents, a total of 198 students had behavior problems, the prevalence rate was 
26.8%, and the mean age was 13.12±1.63 years old, which was slightly higher than that of students without behavior 
problems (χ2= –2.552, P=0.011). The proportion of students with behavior problems in high school students is 45.0%, 
which is larger than that of elementary and junior high school students, 23.2% and 24.8% (χ2=19.661, P<0.001). 31.7% 

Table 1 Background Characteristics and Sleep Quality of Adolescents’ Behavior Problems

Variables Total, n(%) Behavior  
Problem, n(%)

No Behavior  
Problems, n(%)

χ2/Z P-value

(N=738) (N=198) (n=540)

Age(mean±SD) 12.86±1.53 13.12±1.63 12.77±1.49 −2.552 0.011

Sex 0.248 0.618

Boy 369(50.0) 102(27.6) 267(72.4)
Girl 369(50.0) 96(26.0) 273(74.0)

Grade 19.661 <0.001

Primary school 340(46.1) 79(23.2) 261(76.8)*
Junior high school 298(40.4) 74(24.8) 224(75.2)**

Senior high school 100(13.6) 45(45.0) 55(55.0)

Siblings 0.001 0.971
Yes 422(57.2) 113(26.8) 309(73.2)

No 316(42.8) 85(26.9) 231(73.1)
Living in a dormitory 17.920 <0.001

Yes 173(23.4) 68(39.3) 105(60.7)

No 565(76.6) 130(23.0) 435(77 .0)
Left behind experience 9.141 0.002

Yes 372(50.5) 118(31.7) 254(68.3)

No 36,649.5) 80(21.9) 286(78.1)
Parents’ marital status 13.943 <0.001

Married 608(82.4) 146(24.0) 462(76.0)

Divorced or widowed 130(17.6) 52(40.0) 78(60.0)
Family economic level 5.081 0.079

High 172(23.3) 39(22.7) 133(77.3)

Middle 526(71.3) 143(27.2) 383(72.8)
Low 40(5.4) 16(40.0) 24(60.0)

Mother education level 0.124 0.725

Junior school and below 447(60.6) 122(27.3) 325(72.7)
Senior high school and above 291(39.4) 76(26.1) 215(73.9)

Father education level 1.057 0.304

Junior school and below 432(58.5) 122(28.2) 310(71.8)
Senior high school and above 306(41.5) 76(24.8) 230(75.2)

Sleep quality 107.155 <0.001

Good 552(74.8) 94(17.0) 458(83.0)
Poor 186(25.2) 104(55.9) 82(44.1)

Notes: *Compared with Senior high school, P<0.017;** Compared with Senior high school, P<0.017.
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of left-behind adolescents have behavior problems, while only 21.9% of non-left-behind students have behavior problems 
(χ2=9.141, P=0.002). 39.3% of resident students had behavior problems, compared to 23.0% of non-residential students 
(χ2=17.920, P<0.001). Regarding parents’ marital status, the proportion of parents with divorced or widowed parents 
with behavior problems is significantly higher than that of students with intact families (χ2=13.943, P<0.001). In the case 
of sleep quality, 55.9% of students with poor sleep quality have behavior problems, while only 17.0% of students with 
good sleep quality have behavior problems (χ2=107.155, P<0.001). There were no significant differences in gender, 
siblings, family economic situation, and parents’ education level.

Comparison of Psychological measures Between Adolescents with and without 
Left-Behind and Behavior Problems
The scores of the adolescents on each scale are shown in Table 2. Concerning behavior problems, students with behavior 
problems had lower sleep quality scores and social support scale scores than those without behavior problems (p < 0.01). 
In terms of left-behind experience, adolescents with left-behind experience had lower scores on sleep scales than non-left 
-behind students except for sleep efficiency and hypnotic use, and in the SSRS the two groups differed only in total score 
and social utilization. On the SDQ scale, the left-behind group scored higher on emotional symptoms, conduct problems, 
hyperactivity-inattention issues, and peer problems than the group with no left-behind experience, suggesting that 
adolescents in the left-behind group were more likely to have emotional problems, conduct problems, hyperactivity 
situations, and interpersonal difficulties. The prosocial behaviors factor scores were lower in the left-behind group, 
indicating that the left-behind group had more difficulties in prosocial aspects. In addition, the total scale score of the left- 
behind group was higher than that of the non-left-behind group, which indicated that the left-behind group was more 

Table 2 Comparison of Psychological Measures Between Adolescents with and without Left-Behind and 
Behavior Problems

Variables Left-Behind Experience Behavior Problems

Yes(N=372) No(N=366) Yes(N=198) No(N=540)

Sleep Quality Index scale

Subjective sleep quality 0.93±0.83 0.79±0.79* 1.25±0.88 0.72±0.74***
Sleep latency 1.02±0.99 0.73±0.86*** 1.32±1.00 0.71±0.86***

Sleep persistence 0.38±0.70 0.24±0.59** 0.49±0.78 0.25±0.59***

Sleep efficiency 0.40±0.82 0.38±0.81 0.56±0.96 0.33±0.75**
Sleep disturbances 1.06±0.62 0.93±0.59** 1.35±0.67 0.87±0.53***

Dysfunction scores 1.26±0.98 1.02±0.92** 1.70±1.01 0.93±0.85***

Use of sleep medication 0.08±0.38 0.03±0.16 0.15±0.49 0.02±0.15***
Total score of PSQI 5.11±3.23 4.11±2.98*** 6.76±3.25 3.83±2.72***

Social Support Rating Scale

Objective support 9.09±2.60 9.35±2.40 8.53±2.67 9.48±2.39***
Subjective support 20.38±3.60 20.73±3.58 18.70±3.56 21.24±3.36***

Support utilization 7.41±2.30 7.95±2.28** 6.49±1.92 8.11±2.28***

Total score 36.88±6.62 37.94±6.69* 33.83±6.30 38.71±6.33***
Strengths and Difficulty Questionnaire

Emotional symptoms 3.50±2.60 2.98±2.65**

Conduct problems 3.12±1.86 2.48±1.75***
Hyperactivity-inattention issues 4.17±2.16 3.47±2.24***

Peer problems 3.79±1.56 3.44±1.56**

Prosocial behaviors 6.75±2.26 7.10±2.32*
Total score 14.53±6.15 12.34±6.26***

Notes: *P<0.05;** P<0.01;*** P<0.001. 
Abbreviation: PSQI, The Pittsburgh Sleep Quality Index.
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likely to have emotional and behavioral problems. There was a correlation between left-behind experience, sleep quality, 
social support utilization, and behavior problems.

Pairwise Correlation Analysis
Table 3 shows the results of the Spearman correlation analysis. There was a significant positive correlation between sleep 
quality, subjective support, objective support, utilization, and behavior problem (P<0.001).

Path Analysis
Table 2 shows no correlation between left-behind experience and subjective support and objective support, indicating that 
subjective and objective support cannot be used as mediating variables. Therefore, in the serial multiple mediation path 
analysis, we no longer discuss the mediation of subjective and objective support but only discuss the significance of 
utilization in the path.

The total impact of left-behind experience on behavior problems was significant, as demonstrated in Table 4 and Figure 1 
(standard estimate [Std. estimate] =2.18, P 0.001). It was also found that left-behind experience directly impacted behavior 
problems (Std. estimate =0.946, P=0.015). Additionally, there were substantial indirect impacts of left-behind experience on 
behavioral issues via sleep quality (Std. estimate = 0.623, p = 0.001) and via utilization then sleep quality (Std. estimate = 
0.213, p=0.005). It was also significant that utilization had an indirect influence (Std. estimate = 0.404, p=0.004). In the 

Table 3 Questionnaire Scores and Correlation Analysis(N=738)

Variable 1 2 3 4 5

1.Sleep Quality total score –

2.Objective support −0.124** –

3.Subjective support −0.306*** 0.380*** –
4.Support utilization −0.370*** 0.318*** 0.483*** –

5.Strengths and Difficulty total score 0.533*** −0.238*** −0.418*** −0.447*** –

Note: ** P<0.01;*** P<0.001.

Table 4 Results of Path Analysis (N=738)

Paths Estimate/ 
Std.Estimate

Bootstrapping 
95% CI

S.E. Est./S.E. P-value

Lower 
2.5%

Upper 
2.5%

Behavioral problems
Total effect 2.185 1.246 2.956 0.466 4.69 <0.001

Direct effect

LBE→ Behavior problems 0.946 0.191 1.692 0.391 2.422 0.015
Indirect effect

Total indirect effect 1.239 0.758 1.798 0.271 4.568 <0.001

Specific indirect effect
LBE→ Support utilization →Behavioral problems 0.404 0.172 0.727 0.139 2.913 0.004

LBE→ Sleep quality→ Behavior problems 0.623 0.307 1.050 0.19 3.274 0.001

LBE→ Support utilization→ Sleep quality→ Behavior problems 0.213 0.086 0.391 0.075 2.837 0.005
Coefficient

LBE→ Support utilization −0.118 −0.196 −0.048 0.038 −3.125 0.002

Support utilization→ Sleep quality −0.343 −0.41 0.000 0.034 −10.191 <0.001
Sleep quality→ Behavior problems 0.416 0.355 0.468 0.031 2.432 <0.001

Abbreviations: Std. estimate, standardized estimate; SE, standard error; CI, confidence interval; LBE, Left-behind experience.
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pathway from left-behind experience to behavior problems, utilization and sleep quality had a mediating effect of 56.7% (Std. 
estimate of total indirect effect/Std. estimate of total effect=1.239/2.185).

Discussion
This study not only provided epidemiological data on behavior problems of school adolescents, but also used a series of 
multiple mediation models to elucidate the relationship between left-behind experience, behavior problems, social 
support utilization, and sleep quality and their underlying mechanisms. We found that the prevalence of behavior 
problems among adolescents was higher in this study compared to other surveys, that the left-behind experience was 
significantly associated with sleep quality, social support and behavior problems. And that social support and sleep 
quality did play a sequential mediating role between the left-behind experience and behavior problems.

The study showed a 26.8% prevalence of behavior problems among the participating adolescents, but a national 
survey found a 17.6% prevalence of behavior problems among children and adolescents aged 6–16 years.32 We found 
a greater proportion of these students with left-behind experience experienced behavior problems, which is consistent 
with the results of a previous cross-sectional survey on emotional and behavior problems among left-behind children in 
rural China.33 Therefore, we speculate that the high proportion of left-behind children in Anhui Province may lead to the 
high incidence of behavior problems in our survey.34 Students in higher grades are more likely to have behavior problems 
than those in lower grades, and we consider academic stress an important factor.35

This study also found that the SSRS scores, PSQI scores, and SDQ scale scores were lower among the left-behind 
students compared to the adolescents with no left-behind experience, suggesting that the left-behind experience may 
affect adolescents’ social support, sleep quality, and behavior problems. Contrary to most prior research, we discovered 
no significant variations in the subjective and objective support measures between the two groups of teenagers with and 
without the experience of being left behind, except for scores on the social support utilization subscale. A survey on left- 
behind children in the Philippines also found that the social capital of left-behind children, including family social 
capital, school social capital, and community social capital, was not low. The study concluded that the popularity of 
modern communication tools made it easier for parents to communicate with their children, while the help from the 
school community also improved the social capital of left-behind children.36 This may also help to explain why the 
subjective and objective support scores of the left-behind adolescents in our study did not differ significantly from those 
of the non-left-behind experience adolescents, as there is also a great deal of concern for left-behind children in China, 
and many care activities are carried out by society and schools.37 On why the experience of staying behind is related to 
the degree of social support utilization, we speculate that this may be because the experience of missing parental 
companionship gives this group of adolescents a lower sense of security and, thus, a stronger sense of self-protection. 

Left-behind 
experience

Sleep qualitySupport utilization

Behavior problems

0.075**

0.119**

-0.343***

-0.118**

-0.271***

0.416***

Figure 1 Path analysis of left-behind experience, behavior problems, social support utilization, and sleep quality among adolescents (N = 738). The numbers beside the 
arrows indicate standardized estimates of the direct effect on each pathway. **p < 0.01, ***p<0.001.
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Therefore, although society and schools are currently paying much attention to the left-behind children, adolescents with 
the left-behind experience may be less likely to express their demands in life and less willing to seek help from others, 
thus having a lower utilization of social support. Previous research supports our speculation that children who lack close 
parent-child relationships and communication due to parental migration or the influence of single-parent families are not 
trained in communication skills with others.38,39

Our model showed that social support utilization and sleep quality did play a sequential multiple mediator role 
between left-behind experiences and behavior problems, and both significantly moderated behavior problems. In the 
pathway of sequential mediation, the left-behind experience was negatively related to social support utilization, with left- 
behind experience leading to lower social utilization. And lower social support utilization leading to more severe sleep 
problems, which exacerbated behavior problems. Previous studies have shown that low social support utilization does 
reduce sleep quality.40 In a 2014 survey of sleep quality in the Chinese population, social support factors were found to 
be significantly negatively associated with sleep disturbance.41 Moreover, in a study on improving sleep quality through 
cognitive-behavioral and positive thinking interventions, behavioral problems were found to improve in adolescent 
subjects after sleep improvement.42 We were utilizing social support and getting enough sleep each to have their unique 
effects on behavioral problems, with the latter having a more apparent moderating influence. Therefore, to prevent and 
improve adolescents’ behavioral problems, we can start by increasing social support utilization and improving sleep 
quality, especially focusing on the sleep problems of left-behind adolescents.

It is the first series of multiple mediation models examining the relationship between the experience of being left-behind 
and social support, sleep quality, and behavior problems among adolescent students; previous studies have discussed only the 
mediating relationships among the three. The mediation models suggest that, in the first step, left-behind experience is 
associated with lower social support and further decreases sleep quality, thereby exacerbating the risk of behavior problems, 
with 56.7% of the overall mediators in this manner. As a result, in addition to providing children who experience left behind 
with greater outside support, it’s crucial to teach them how to use the resources available, encourage the use of social support 
systems, and emphasize bettering sleep hygiene as a critical strategy for reducing behavior problems.

The study also has some limitations. First, this study is only a cross-sectional study and does not clearly infer the 
directionality of the relationship between social support utilization, sleep quality, and behavior problems; a follow-up 
longitudinal investigation is necessary and meaningful to clarify better the causal connection. Second, because this study 
used a questionnaire survey as its primary research method, findings analysis may be impacted by subjective assessment and 
the possibility that students covered up sleep and behavior issues. Third, because this study mainly focused on the central part 
of China and used a small sample of high schools, the findings might not be generalizable to other regions. In the later stage, 
the sample size should continue to be expanded, and further investigations should be conducted on students at various learning 
stages, to more accurately identify students and intervene to reduce the risk of behavior problems.

Conclusion
In summary, this is the first examination of a series of multiple mediating models between the left-behind experience and 
social support, sleep quality, and behavior problems among school-aged adolescents. Most previous studies have only 
discussed the prevalence of behavior problems among left-behind children and the factors that influence them, with little 
discussion of the specific mechanisms of why left-behind children are more likely to have behavior problems. In this study, we 
found that social support and sleep quality were indeed influential factors for behavior problems, which is the same as previous 
results in the literature, but we found that the left-behind experience was only related to social support utilization, which is 
a new finding. We also explored how social support utilization and sleep quality play a role in the pathway of left-behind 
experiences leading to behavior problems, and constructed a model of serial mediation to elucidate a possible mechanism of 
influence, which provides new ideas to help adolescents with left-behind experiences better. The findings suggest that 
compared to students without the left-behind experience, left-behind students have poorer social utilization, and the poorer 
the social utilization, the poorer the sleep quality, and ultimately the more severe the degree of behavior problems. Considering 
school adolescents’ immature psychological development, we suggest that we should pay more attention to the students’ 
psychological state and improve the utilization of social support in addition to giving more external social support. And also 
pay attention to their sleep problems to reduce the occurrence of behavioral problems.
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