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Abstract: Under the effects of COVID-19 and a number of ongoing lockdown tactics, anxiety symptoms and poor sleep quality have become common mental health issues among college freshmen and are intimately related to their emotional adaptation. To explore this connection, this study gathered data from a sample of 256 freshmen enrolled in an elite university in China in September 2022. The association between sleep quality, anxiety symptoms, and emotional adaptation was clarified using correlation analysis. Additionally, the mediating function of anxiety symptoms between sleep quality and emotional adaptation was investigated using a structural equation model. The results reveal that: (1) Chinese elite university freshmen who were subjected to prolonged lockdown had poor sleep quality and mild anxiety symptoms; (2) a significant positive correlation between poor sleep quality and anxiety symptoms was identified; (3) anxiety symptoms were found to have a significant negative impact on emotional adaptation; (4) poor sleep quality had a negative impact on emotional adaptation through anxiety symptoms. This research makes a valuable contribution by offering insights into the intricate relationship between sleep quality and emotional adaptation among freshmen in elite Chinese universities during prolonged lockdown conditions, and it is beneficial for schools and educators to further improve school schedules and psychological health initiatives.
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Introduction

The global COVID-19 epidemic and its sequence of societal lockdown measures have had profoundly devastating effects on people’s daily lives and mental health [1–4]. It is imperative to acknowledge that even during the latter phases of the COVID-19 pandemic, strict control measures continue to be implemented by many universities in China. Under prolonged lockdown conditions, various issues, such as the complexity of online learning, peer infections, and restricted freedom, have further harmed the mental health of university students [5]. This is particularly concerning for college freshmen who are already facing the difficulties of transitioning from high school to university and undergoing significant identity transformations. And how well-adjusted they are during this time can affect their academic performance, physical and mental health, self-efficacy and social interactions [6,7]. Among them, anxiety symptoms are becoming increasingly common among college freshmen. Notably, there was a significant rise in anxiety among American college students between 2007 and 2018 [8]. This issue is not limited to one region, as around the world, nearly one-third of first-year college students experience at least one diagnosable mental health disorder, with generalized anxiety disorder being the most widespread [9]. High expectations and standards at elite colleges put pressure on students externally [10], which results in anxiety, depression, and other mental health issues [11]. Therefore, it is crucial to carry out a comprehensive examination of the relationship between sleep, anxiety issues, and the adaptation of elite university freshmen to college life during ongoing lockdown conditions.

Previous research has shown that emotions are multidimensional and consist of experiential, behavioral, and physiological components [12]. Emotion can affect an individual’s learning, career adaptability and memory abilities [13,14]. The ability to regulate emotions serves as a foundation for addressing a wide range of psychological health issues and psychological outcomes among young individuals [15]. It is essential to empirically examine key factors related to personal emotions in college freshmen. Many studies have focused on investigating the relationship between sleep and academic performance, cognitive achievement emotions, and mental health among adolescents and college students [16–20] Among them, sleep quality appears to be closely associated with emotions [21]. Numerous studies have substantiated the fact that a considerable portion of college students suffer from substandard sleep quality. A study conducted across multiple schools in the United States reported that 62% of students met the criteria for poor sleep quality [22]. Another survey conducted among American college students revealed that 64% of students experienced sleep problems [23]. In Norway, a study revealed that a significant proportion of university students, approximately 30.5% experienced insomnia [24]. Sleep issues among college students have become more prominent during the pandemic. A survey of students from Wuhan, China, conducted after the COVID-19 outbreak found that 32.73% of students experienced insomnia [25]. Another large-scale survey conducted during the post-COVID-19 pandemic period in China revealed that 16.9% of college students suffered from sleep problems [26]. Therefore, clarifying the correlation between sleep quality and emotional adaptation will help improve the mental health of first-year students and provide references for targeted psychological interventions. In this study, emotional adaptation refers to the degree of psychological or physical distress symptoms experienced by students.

Furthermore, analyzing the influence mechanism of sleep on emotional adaptation is significant since it may determine how sleep affects psychological or physical distress symptoms during the college adaptation phase. College students’ anxiety is linked to their sleep and emotional adaptation [27–29], and it may operate as a mediating element to explain how they are related. Anxiety levels increase during the transition to college for first-year freshmen [30,31]. Sleep disorders among college freshmen are frequently linked to anxiety issues during this transition [31]. According to the data obtained from the Beijing College Students Panel Survey, it was found that students enrolled in college experienced a moderate level of anxiety throughout the initial three years of their academic journey [32], and anxiety issues among Chinese college students gradually decreased throughout their four years of study. This suggests that freshmen generally experience the highest levels of anxiety [33].

With the emergence of the pandemic, anxiety symptoms among college students have worsened. According to a comprehensive study conducted in the United States, specifically at Texas A&M University, concerning the mental well-being of a substantial sample size of 2,031 students, it was found that a notable percentage (38.38%) experienced varying levels of anxiety ranging from moderate to severe amidst the ongoing pandemic period [34]. Furthermore, a meta-analysis examining anxiety symptom prevalence among college students globally discovered a prevalence rate of 39.0% [35]. Nevertheless, research on the potential mediating effects of anxiety symptoms on the relationship between sleep quality and emotional adaptation is limited. This shortage is particularly evident in regard to empirical analysis specifically focused on Chinese college freshmen. This study aims to empirically explore the relationship and mechanisms between sleep quality and emotional adaptation among elite Chinese university freshmen under continuous lockdown conditions. The findings will help clarify the complex relationship between sleep quality, anxiety symptoms, and emotional adaptation, providing insights for universities to improve students’ sleep quality and enhance their mental health, thus facilitating a smooth college transition for freshmen.

Literature Review

Relationship between sleep quality and emotional adaptation

Currently, there have been limited studies that have explored the connection between sleep quality and positive emotions, and most of the studies conducted thus far have primarily focused on the interplay between sleep quality and negative emotions. However, the role of sleep in promoting positive emotions is worth investigating. Ensuring an adequate amount of sleep can facilitate positive emotions, and improving sleep quality can reduce emotional disorders [36]. Sleep deprivation inhibits positive responses to pleasant events [37]. People who suffer from sleep deprivation usually report much lower levels of positive emotions than those who do not [38]. Adolescents who go to bed earlier, sleep for longer periods of time, and spend more time in bed had significantly fewer cases of insomnia and depression symptoms [39].

Sleep deprivation can impair emotional regulation abilities, leading to a worsening of emotional states [40,41]. It results in an increase in negative emotions [42] and a decrease in positive emotions [43,44]. A study involving 3,374 adults discovered a significant correlation between sleep duration and emotional instability, with shorter sleep duration associated with greater emotional instability [45]. Several experimental studies have demonstrated a noteworthy surge in negative emotions including but not limited to anxiety, depression, anger, and tension, subsequent to different levels of sleep deprivation [40,43,46]. A study investigating Chinese engineering students during the epidemic showed that sleep disorders can affect students’ emotional control and regulation functions, thereby increasing the risk of depression [47]. Sleep deprivation has a worse impact on emotional regulation in adolescents than in adults [48]. A study conducted on 907 adolescents aged 13–16 in Cleveland showed that subjective sleepiness can lead to general negative emotions and a decrease in emotional regulation abilities, resulting in depressive and anxious emotions and physical symptoms [49].

Furthermore, the interaction between sleep and emotions primarily occurs within emotional brain networks [21]. The prefrontal cortex (PFC), a crucial area responsible for regulating emotions, may be compromised by sleep deprivation and decreased sleep quality, leading to reduced control over negative emotions [50]. Sleep deprivation impairs memory encoding in the brain, selectively altering memory processes. Individuals who undergo sleep deprivation tend to remember negative memories while paying little attention to or neglecting positive memories [21,41].

In conclusion, the role of sleep in protecting against positive emotions, resisting negative emotions, and ensuring emotional adaptation in freshmen is worth investigating.

Relationship between sleep quality and anxiety symptoms

Research has demonstrated that anxiety is linked to various functional impairments, particularly sleep-related issues [51]. At least three sleep-related issues are present in the majority of young people with anxiety disorders [52]. Compared with those without anxiety symptoms, children and adolescents who experience anxiety often exhibit more pronounced and noticeable sleep problems [53]. Jennifer et al. investigated sleep patterns and problems in children with anxiety disorders and nonclinical children. They discovered that, in comparison to their peers who did not have anxiety symptoms, children with clinically significant anxiety disorders typically had later bedtimes and much less sleep during the week [51]. A comprehensive investigation conducted with college students revealed a noteworthy association between self-reported difficulties with sleep and symptoms of anxiety [28]. In an investigation aimed at comparing adolescents diagnosed with Generalized Anxiety Disorder (GAD) with a control group of healthy individuals, it was revealed that those suffering from GAD frequently encounter sleep-related issues. These issues include experiencing longer periods of time to fall asleep (known as sleep latency) and extended sleep duration. Furthermore, it was identified that a decrease in nighttime sleep duration is directly correlated with heightened levels of anxiety in the morning [54].

Insomnia and sleep deprivation are common symptoms, consequences, or complications of anxiety disorders, including GAD, PTSD, panic disorder, and obsessive-compulsive disorder [55]. The occurrence of insomnia in people diagnosed with anxiety disorders varies significantly, with rates typically ranging from 70% to 90% [56]. Sleep, being fundamentally an inhibitory behavior, is disrupted in individuals with anxiety disorders who experience increased fear and vigilance, heightened cognitive activity, and elevated levels of worry before bedtime. These uncontrollable presleep worries prevent people from initiating sleep, which makes it harder for them to fall asleep [50,57]. Sleep problems often precede the onset of anxiety symptoms, and sleep deprivation can affect anxiety [55,58,59]. Experimental studies have shown that both chronic and acute sleep deprivation can lead to increased anxiety levels the following day in adults and children [60]. Numerous experimental studies have used sleep deprivation as a controlled variable to examine how sleep loss affects anxiety. One study found that adults who experienced 24 h of sleep deprivation exhibited higher levels of anxiety than those who had normal sleep [61]. Another study involving 12 healthy male participants aged between 18 and 26 revealed that 36 h of extended wakefulness led to an increase in self-reported anxiety levels [62].

Additionally, college freshmen with evening chronotype (night owl) habits tend to have higher levels of anxiety [27]. A study involving 1,406 adolescents demonstrated that individuals who experience elevated levels of anxiety are significantly more inclined to possess an evening chronotype, possibly due to a mismatch between the sleep-wake schedule of evening chronotype adolescents and the traditional school timetable. To meet school requirements, they must wake up early to study. Moreover, individuals who have evening chronotype habits frequently encounter noticeable disparities in the amount of sleep they get between school days and non-school days. This often leads to the accumulation of a significant sleep debt specifically on school days [63]. Comparative analysis of sleep status between 742 individuals with evening chronotype and 1,005 individuals with morning chronotype revealed that evening chronotype individuals frequently nap during school days and report daytime sleepiness [64] and were particularly prone to experiencing symptoms of depression and anxiety with daytime sleepiness [65].

Relationship between anxiety symptoms and emotional adaptation

Few studies have discussed the connection between sleep and emotional adaptation as well as its underlying mechanisms, despite previous literature supporting the correlation between sleep and emotions. It has been proposed that anxiety symptoms may act as a mediator in elucidating this relationship. Anxiety disorders signify an inability to choose adaptive responses or inhibit maladaptive reactions in specific situations [66]. According to the emotion dysregulation model, Generalized Anxiety Disorder (GAD) is distinguished by notable deficiencies in emotional experiences and adjustment. Specifically, individuals with GAD experience four aspects of emotional dysfunction. First, when comparing individuals with Generalized Anxiety Disorder (GAD) to those without this condition, it becomes evident that individuals with GAD tend to experience and react to emotions in a more heightened and intense manner. Second, people with GAD struggle to identify and articulate their emotional experiences, indicating insufficient understanding of emotions. Third, individuals with GAD tend to exhibit worse negative cognitive reactions to emotions, making it challenging to attend to and allow the natural unfolding of emotional experiences. Fourth, individuals who suffer from Generalized Anxiety Disorder (GAD) often actively engage in strategies to cope with or reduce the impact of their negative emotions when they arise [67–69]. Previous studies have supported the notion of emotional dysregulation in individuals with GAD [68,70]. Avoidance theory, another hypothesis of GAD, contends that anxiety is a persistent cognitive activity that enables people to process emotions at an abstract and conceptual level. Worry is a coping mechanism used by people with GAD to try to avoid negative intentions and physiological arousal associated with negative emotions [71,72]. Worry is reinforced and grows chronic because it prevents the emotional experience of unfavorable opposing conditions, in contrast to the suppression of negative emotions. According to this hypothesis, the sudden change from a normal condition to intensely negative moods is much more unpleasant than the constant feeling of stress and anxiety [73].

Previous studies have provided evidence suggesting that the relationship between anxiety symptoms and the severity of insomnia symptoms is influenced by emotional adjustment [74]. Moreover, research also supports the notion that emotional dysregulation acts as a mediator in the connection between generalized anxiety disorder and sleep issues [75]. However, there is a paucity of literature simultaneously investigating emotions, anxiety symptoms, and sleep quality. To the best of our knowledge, no research has been conducted to examine the role of anxiety symptoms in mediating the relationship between sleep quality and emotional adaptation. Therefore, this study holds great significance as it contributes to elucidating the complex mechanisms underlying sleep quality, anxiety symptoms, and emotional adaptation. Furthermore, it provides valuable insights for universities to improve students’ sleep quality and enhance their psychological well-being.

Current study and hypotheses

Given the substantial occurrence of anxiety symptoms among college students and adolescents, anxiety symptoms may play a crucial mediating role between sleep quality and emotional adaptation. Insufficient research has been conducted to explore the correlation between different sleep problems and emotional adaptation in college freshmen, particularly regarding the limited understanding of the mediating role of anxiety symptoms in the relationship between sleep quality and emotional adaptation. Furthermore, there is a lack of in-depth empirical research specifically focused on elite university freshmen in China. What are the characteristics of sleep quality among elite university freshmen during the ongoing lockdown? How do anxiety symptoms mediate the relationship between sleep quality and emotional adaptation? This study empirically examines the relationship between sleep quality and emotional adaptation among elite university freshmen in China during the ongoing lockdown. Additionally, the study explores the potential role of anxiety symptoms as a mediator in this relationship.

Drawing upon pertinent literature and established theories, we have meticulously constructed a comprehensive theoretical research framework, visually illustrated in Fig. 1. After conducting an extensive review of the literature, carefully considering our predetermined research objectives, and aligning them with the theoretical framework, we propose the subsequent research hypotheses.
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Figure 1: Theoretical framework.

Hypothesis 1: College freshmen generally experience poor sleep quality and anxiety issues.

Hypothesis 2.1: Poor sleep quality among college freshmen is significantly positively correlated with anxiety symptoms.

Hypothesis 2.2: Poor sleep quality among college freshmen is significantly negatively correlated with emotional adaptation.

Hypothesis 3: Poor sleep quality negatively influences college freshmen’s emotional adaptation when using anxiety symptoms as mediators.

We constructed a theoretical research framework (refer to Fig. 1) after considering the research hypotheses, pertinent literature, and theoretical foundations.

Methods

Participants

This study was conducted at T University, a prominent elite university in Northern China with 19,033 undergraduate students and 19,739 master’s and doctoral students. The sample we conducted was the university’s first-year university students who enrolled in September 2022, for a total of 4,741 students in the class of 2022. To obtain a representative sample of freshmen at this elite Chinese university, a simple random sampling method was employed. Data collection took place one month after the students’ enrollment. Data collection was conducted one month after the freshmen’s enrollment. Under the prolonged lockdown, to prevent factors such as policy adjustments and changes in students’ mentality from affecting the accuracy of the data, we carried out short-term data collection on the basis of ensuring sample representativeness. The questionnaire was comprehensive, including basic personal information of the university freshmen. The survey gathered relevant data on the sleep quality, anxiety symptoms, and emotional adaptation of Chinese elite university freshmen during prolonged lockdown. A total of 264 questionnaires were gathered, and after careful evaluation, 256 of them were deemed valid. This gives us an impressive questionnaire validity rate of 97.71%. According to the authoritative book by Grace, for structural equation models, there are specific requirements for sample size [76]. The sample size of the data we collected is 256, which fully meets the sample size requirement of the model. Table 1 displays the descriptive statistical analysis of the participants’ demographic data.
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Measures

Sleep quality

The sleep quality of first-year university students was assessed by employing the Pittsburgh Sleep Quality Index (PSQI), an extensively researched questionnaire designed by Buysse et al. The PSQI consists of four dimensions: subjective sleep quality, sleep latency, sleep disturbances, and daytime dysfunction. It is the most commonly used method to measure sleep quality and sleep disturbances over a month in clinical and research settings. In this study, a modified version of the PSQI with 12 items was utilized. Each item needed participants to rate their sleep experience on a four-point scale, ranging from 0 to 3. The scores were then aggregated to obtain a total score, with higher scores indicating poorer sleep quality. According to the scoring criteria of the PSQI, individuals who obtain a cumulative score surpassing 5 are categorized as “poor sleepers.” Those with a total score lower than 5 are classified as “good sleepers” [77]. Since only the four dimensions of the PSQI were used in this study, the cutoff values for good and poor sleepers for each of the 12 items were determined based on the original cutoff values and the proportion to the total score. A total score higher than 3 was regarded as “poor sleep quality”, while a total score lower than 3 was indicative of “good sleep quality.” The total score of the PSQI is frequently utilized in research on college students and has been significantly correlated with the Insomnia Severity Index (ISI) in this population [22]. The Cronbach’s alpha coefficient for the PSQI in this study was 0.843, thereby demonstrating the measurement’s acceptable reliability.

Anxiety symptoms

An assessment was conducted to evaluate the indications of anxiety among first-year college students using the Generalized Anxiety Disorder-7 (GAD-7) scale. The GAD-7 is a concise self-report survey that was created by Spitzer et al. The questionnaire is designed to align with the diagnostic criteria for anxiety disorders in the Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM-IV). The GAD-7 is widely recognized internationally and has been proven to be a reliable and valid measure for assessing anxiety symptoms in Chinese adolescents aged 10–17 and university students. Previous studies have shown that the GAD-7 has strong psychometric properties [78,79]. The Generalized Anxiety Disorder 7-item scale (GAD-7) comprises seven assessment items, each assigned a rating on a 4-point scale (ranging from 1 to 4). A higher score on the scale suggests the presence of more pronounced symptoms of anxiety. The total score on the GAD-7 ranges from 7 to 28, with scores of 10, 15, and 20 representing mild, moderate, and severe anxiety symptoms, respectively. In this study, the Cronbach’s alpha coefficient for the GAD-7 was 0.907, indicating excellent reliability of the anxiety symptom measurement.

Emotional adaptation

Emotional adaptation was measured using the dimension of emotional adaptation from the Student Adaptation to College Questionnaire (SACQ), specifically the revised version developed by Baker and Siryk. The SACQ is a diagnostic tool designed for college students to assess maladaptation [80]. The emotional adaptation dimension of the SACQ consists of 15 items that primarily measure emotional indicators such as depression, anxiety, and emotional control, as well as physiological indicators such as fatigue, appetite, and physical health. Each item is assessed using a 5-point scale that covers a range from “1 = strongly disagree” to “5 = strongly agree.” Some items in the questionnaire are reverse-scored, and higher total scores on the scale indicate better adaptation. Within this study, a Cronbach’s alpha coefficient of 0.860 was obtained for the SACQ, which indicates a commendable level of reliability in measuring emotional adaptation.

Data analysis

First, descriptive statistics were analyzed and presented using SPSS 18.0 for the sleep quality variables (including subjective sleep quality, sleep latency, sleep disturbances, and daytime dysfunction), anxiety symptoms, and emotional adaptation variables in Chinese elite university freshmen. Subsequently, bivariate correlation analyses were conducted to examine the relationships between sleep quality, anxiety symptoms, and emotional adaptation variables. To further investigate the association between sleep quality and emotional adaptation, a mediation model was empirically examined using Mplus 7.4. We conducted an assessment to specifically investigate the mediating effect of anxiety symptoms on the relationship under consideration.

Results

Descriptive statistics and correlation analysis

Table 2 presents descriptive statistics for the variables of sleep quality, anxiety symptoms, and emotional adaptation, including the mean, standard deviation, minimum value, maximum value, skewness, and kurtosis. The data reveal that the average score for emotional adaptation is 52.38, indicating a normal level of emotional adaptation among university freshmen. Additionally, the average score for anxiety symptoms is 10.85, suggesting the presence of mild anxiety issues among university freshmen. The average sleep quality score among Chinese university freshmen during prolonged lockdown was 3.63, indicating a prevalent problem of poor sleep quality.
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Table 3 presents the correlation coefficients between sleep quality, anxiety symptoms, and emotional adaptation. The results indicate a significant negative correlation between anxiety symptoms and emotional adaptation among Chinese elite university freshmen (p < 0.01) as well as between the scores of subjective sleep quality, sleep latency, sleep disturbances, daytime dysfunction, and emotional adaptation (p < 0.01). There was also a significant positive correlation between the scores of subjective sleep quality, sleep latency, sleep disturbances, daytime dysfunction, and anxiety symptoms (p < 0.01).
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Mediation model

In our research, we implemented a mediation model alongside the bootstrap method to investigate the potential mediating influence of anxiety symptoms. We specifically focused on examining how anxiety symptoms contribute to the connection between sleep quality and emotional adaptation. The goodness-of-fit indices of our model indicate a favorable fit (RMSEA = 0.074, CFI = 0.931, SRMR = 0.049). The outcomes of the model are presented in Table 4.
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Notably, our findings reveal a significant direct effect of sleep quality on emotional adaptation, with a coefficient of −0.647 (p < 0.001) and a 95% confidence interval of [−5.756, −3.532]. This suggests that sleep quality has a direct impact on emotional adaptation. The indirect effect of anxiety symptoms between sleep quality and emotional adaptation was −0.357 (p < 0.001), with a confidence interval of [−3.658, −1.730], indicating a significant indirect effect.

The above results including Table 4 and Fig. 2 indicate that anxiety symptoms mediate the relationship between sleep quality and emotional adaptation among elite Chinese university freshmen. Specifically, when anxiety symptoms are mediators, poor sleep quality has a negative impact on emotional adaptation.
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Figure 2: Mediation model of sleep quality, anxiety symptoms and emotional adaptation.

Discussion

This study presents a comprehensive analysis of the relationship between sleep quality and emotional adaptation among freshmen in an elite Chinese university during the prolonged lockdown. The aim is to provide a deeper understanding of the ways in which sleep quality can affect emotional well-being, specifically focusing on the mediating effect of anxiety symptoms. The findings contribute valuable evidence to the field and aid in better understanding the interplay between these factors in the Chinese context.

Descriptive statistical analysis results revealed that the overall sleep quality of freshmen was poor during the prolonged lockdown. This aligns with previous research showing that college students commonly experience sleep problems, which may persist or even worsen [31], and freshmen are more likely to experience sleep disturbances than sophomores [81]. Particularly in the context of the COVID-19 pandemic, sleep problems among Chinese university students have become more prominent [25,26]. It is noted that sleep problems, especially daytime dysfunction, are particularly prominent among freshmen, which is probably related to the changes in teenagers’ circadian rhythms after puberty when they start to stay up late [82]. Research from multiple countries also shows that bedtime gets later as adolescents grow older [83]. In addition, external factors such as excessive use of electronic devices and academic stress contribute to college students staying up late. Students must get up early to study to satisfy the tough academic requirements of the university curriculum, which includes early morning classes. College students who have prolonged sleep debt owing to staying up late tend to experience daytime dysfunction, such as increased daytime tiredness [84]. Additionally, the occurrence of mild anxiety among first-year college students is consistent with previous research, which deserves significant attention. The prevalence of anxiety symptoms among children and adolescents during the COVID-19 lockdown was 11.5%, and anxiety symptoms increased with the duration of the lockdown [85]. During the COVID-19 pandemic, it was found that approximately one-fifth of university students in China experienced symptoms related to anxiety [86]. These findings highlight the fact that anxiety symptoms are prevalent among Chinese teenagers and demand the attention of educational authorities, teachers, and parents. To enhance the mental well-being of first-year students, it is recommended that education administration and schools implement measures such as leveraging artificial intelligence-based technologies in psychiatric research and practice. These technologies offer advantages including high accessibility, anonymity, and accurate identification, which can promote students’ mental well-being. Two specific AI-assisted screening methods, chatbots, and large-scale social media data analysis, can be utilized by schools to support students [87,88]. In addition, studies have shown that physical activity time has a significant negative correlation with depression symptoms [89]. Therefore, education administration and schools should create favorable conditions for physical activity, encourage extended physical activity time for adolescents, and closely monitor their emotional adaptation.

Correlation analysis revealed significant negative associations between subjective sleep quality, sleep latency, sleep disturbances, daytime dysfunction, and emotional adaptation. Since the Pittsburgh Sleep Quality Index indicates worse sleep conditions with higher scores, the results of the correlation analysis suggest that poorer sleep conditions are associated with poorer emotional adaptation among college freshmen. Research conducted in various countries has demonstrated that sleep disturbances can affect the functioning of brain areas responsible for regulating emotions. This can exacerbate negative emotions and decrease positive emotions [40,41,50]. Numerous experimental studies from other countries have shown that after experiencing acute sleep deprivation, negative emotions significantly increase [40,43,46]. This study supports previous research, indicating that, as in other countries, poor sleep quality among Chinese university freshmen impairs positive emotional adaptation. Moreover, the research revealed a significant negative relationship between anxiety symptoms and the process of emotional adaptation. This aligns with previous research, i.e., generalized anxiety disorder patients exhibit significant deficiencies in emotion regulation and have greater negative emotional reactions [67–69]. Freshmen in a transitional identity are prone to anxiety due to factors including, missing parents and close relatives, attempting to establish intimate relationships in a new setting, and worrying about university courses and future opportunities. Prolonged anxiety impairs their ability to regulate emotions [70], which results in poor emotional adaptation among freshmen. Therefore, further research should explore the relationship between anxiety symptoms and emotional adaptation among college freshmen.

In addition, this study confirmed the mediating role of anxiety symptoms between sleep quality and emotional adaptation among college freshmen. Prior studies have attempted to explore the connection between sleep quality and anxiety symptoms [28,51,90], anxiety symptoms and emotions [67,68,74], and the relationship between sleep quality and emotions [36,40,48]. However, there is scarce literature that investigates the relationship among all three factors. The study findings revealed that anxiety symptoms play a negative mediating role in the connection between sleep quality and emotional adaptation. This finding emphasizes the complexity of the relationship between sleep quality and emotional adaptation among college freshmen and provides evidence to some extent for nonclinical psychological health issues.

Limitations

First, we obtained correlations between sleep quality, emotional adjustment, and anxiety symptoms based on cross-sectional data using only freshmen from an elite Chinese university, and caution is needed in generalizing our findings. Nevertheless, it is imperative to exercise utmost caution in various circumstances when generalizing our results to broader populations. We recommend that future studies to collect longitudinal data to enable a deeper analysis of the relationships between these variables should such information become available.

Second, due to the study design, the study cannot compare stress and anxiety levels before and after the pandemic. Regarding internal validity, our methods were limited by the constraints of their usage.

Furthermore, the data collected for sleep quality, emotional adaptation, and anxiety symptoms all relied on self-report questionnaires, which may introduce some degree of measurement bias.

Finally, further investigation is necessary to develop a more comprehensive understanding through theoretical research which sleep quality affects emotional adaptation through anxiety symptoms among college students. This would provide a clearer understanding of the relationship between these variables.

Implications of Educational Practice and Conclusions

Implications of educational practice

This paper demonstrates innovation and high academic value primarily in two aspects. First, research on the mental health, sleep, and adaptation of university students during prolonged lockdown periods is scarce. Given the difficulty of artificially creating an environment that forcibly locks down a large number of students, we took advantage of the policies implemented by the Chinese government during the COVID-19 period, which provided an opportunity to explore this research area and paved the way for future studies related to prolonged lockdown. Second, the transition in identity and adaptation to university life among incoming college freshmen is a topic of significant concern for university administrators. However, there is relatively limited research on the impact of sleep on freshmen’s adaptation. Therefore, it is necessary to investigate the effects of creating a conducive sleep environment and improving sleep quality on the development of incoming students.

This study also holds significant implications and practical significance for educational practices. First, the study’s findings indicate that the better the sleep quality is, the higher the level of emotional adaptation throughout the transition period of entering college. The impact of sleep quality on emotional adaptation should not be overlooked. Moving forward, further research could consider conducting randomized intervention experiments to explore the most scientifically and reasonably structured daily schedules that schools should adopt. This is an urgent matter that educational management departments, schools, and parents should understand.

Second, the results of our mediation model reveal a positive relationship between poor sleep quality and anxiety symptoms, as well as a negative relationship between anxiety symptoms and emotional adaptation. The occurrence of anxiety symptoms among college students may be a key mediator connecting sleep quality and emotional adaptation. This study compensates for the lack of attention to the process through which sleep quality affects emotional adaptation.

Third, to alleviate the poor emotional adaptation of college freshmen during their initial campus experience, educational management departments, schools, and parents must collaborate to prioritize the mental health of college freshmen and help students cultivate good sleep habits. At the same time, universities should proactively identify students at risk of poor emotional adaptation at the earliest possible stage and immediately implement measures to improve the sleep and emotional states of college freshmen, assisting them in smoothly navigating the adaptation period of their college stage.

Conclusions

First, during the prolonged lockdown, freshmen in elite Chinese universities commonly experience poor sleep quality and mild anxiety issues.

Second, there is a significant positive correlation between sleep quality (subjective sleep quality, sleep latency, sleep disturbances, and daytime dysfunction) and anxiety symptoms among university freshmen.

Third, there is a significant negative correlation between sleep quality (subjective sleep quality, sleep latency, sleep disturbances, and daytime dysfunction) and emotional adaptation among university freshmen.

Finally, poor sleep quality has a negative impact on the emotional adaptation of university freshmen when using anxiety symptoms as mediators.
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TABLE 1

Descriptive statistical analysis of demographic variables

Variable Category Number Percentage
Gender Male 164 64.1%

Female 92 35.0%
Ethnicity Han Nationality 235 91.8%

Minority Nationality 21 8.2%
Hometown Town 223 87.1%

Country 33 12.9%
Siblings No 123 48%

Yes 133 52%
Father’s Primary School and Below 75 29.3%
leduiiaﬂon Middle School 43 16.8%

ve

‘ Senior High School 39 15.2%

Technical Secondary 39 15.2%

School/Vocational High

School

Associate Degree 53 20.7%

Bachelor Degree 7 2.7%

Master Degree and Above 0 0
Mother’s Primary School and Below 95 37.1%
education  \fiddle School 33 12.9%
level , ,

Senior High School 45 17.6%

Technical Secondary 37 14.5%

School/Vocational High

School

Associate Degree 39 15.2%

Bachelor Degree 7 2.7%

Master Degree and Above 0 0
Family Up to RMB 50000 57 22.3%
income RMB 50000 to RMB 106 41.4%

149000

RMB 150000 to RMB 56 21.9%

249000

RMB 250000 to RMB 25 9.8%

249000

RMB 350000 to RMB 5 2.0%

449000

450000 RMB and Above 7 2.7%
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TABLE 3

Correlation analysis of sleep quality, anxiety symptoms and emotional adaptation

Variables 1 2 3 4 5 6

1. Subject sleep quality 1.000

2. Sleep latency 0.453** 1.000

3. Sleep disturbances 0.469** 0.358** 1.000

4. Daytime dysfunction 0.460** 0.235%* 0.332** 1.000

5. Anxiety symptoms 0.373** 0.297** 0.402** 0.439** 1.000

6. Emotional adaptation -0.401* -0.286** -0.321** -0.407** -0.628** 1.000

Note: **1% significance level.
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TABLE 4

Results of the mediation model

Pathways Estimate 95% CI S.E. Estimate/S.E. p value
Lower Upper

Direct effects

Sleep quality — emotional adaptation -0.647 -5.756 -3.532 0.065 -9.976 0.000

Indirect effects

Sleep quality — anxiety symptoms — emotional adaptation -0.357 -3.658 -1.730 0.061 -5.838 0.000
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TABLE 2

Descriptive statistics of sleep quality, anxiety symptoms and emotional adaptation

Variables N Mean SD Min Max Skewness Kurtosis
Subject sleep quality 256 0.70 0.662 0 3 0.665 0.450
Sleep latency 256 0.73 0.827 0 3 0.958 0.255
Sleep disturbances 256 0.88 0.564 0 3 0.109 0.611
Daytime dysfunction 256 1.33 0.947 0 3 0.073 -0.952
Sleep quality 256 3.64 2.195 0 10 0.615 0.411
Anxiety symptoms 256 10.85 3.846 7 26 1.289 1.797
Emotional adaptation 256 52.38 9.814 20 74 -0.179 —-0.201
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