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Purpose: University freshmen are particularly vulnerable as they are undergoing the transition from high school to university with a range of changes. Sleep problems among this group in the Qinghai–Tibet Plateau of China were barely studied. This study aimed to explore sleep disturbance, and its association with quality of life (QoL) and demographic and clinical characteristics among university freshmen in Qinghai–Tibet Plateau, China.

Methods: A multistage stratified cluster random sampling method was performed to recruit student participants with a structured questionnaire to collect sociodemographic and clinical characteristics, and lifestyle behaviors. Sleep disturbance including three aspects of sleep disturbance (i.e., difficulty initiating sleep (DIS), difficulty maintaining sleep (DMS), and early morning awakening (EMA)) was assessed using standardized measurement. Multiple logistic regression models were applied to analyze the data.

Results: Among included 2,769 freshmen, the prevalence of sleep disturbance was 14.8% (95% CI: 14.2–15.5%), and corresponding prevalence of DIS, DMS, and EMA was 8.2% (95% CI: 7.7–8.7%), 8.3% (95% CI: 7.8–8.8%), and 4.2% (95% CI: 3.8–4.6%), respectively. Freshmen with sleeping disturbance had significantly lower QoL in physical [F (1, 2769) = 60.23, p < 0.001], psychological [F (1, 2769) = 46.18, p < 0.001], social [F (1, 2769) = 23.04, p < 0.001], and environment [F (1, 2769) = 6.07, p = 0.01] domains. Multiple logistic regression analyses revealed that having breakfast five times a week or less (less than three times, OR = 1.79, 95% CI: 1.34–2.40; 3–5 times, OR = 1.40, 95% CI: 1.09–1.79), self-perceived severe Internet dependence (OR = 1.71, 95% CI: 1.11–2.65), self-perceived poor health status (OR = 3.44, 95% CI: 2.06–5.74), high academic stress (OR = 1.42, 95% CI: 1.13–1.78), poor relationship with classmates (OR = 3.44, 95% CI: 1.53–7.71), and severe ADHD symptoms (OR = 1.08, 95% CI: 1.05–1.12) were positively associated with sleeping disturbance.

Conclusion: Sleep disturbance was common among freshmen and is associated with poorer QoL. Prevention and intervention strategies should be developed and implemented, especially among the vulnerable university freshman groups.
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Introduction

Sleep disturbance is one of the most common health problems among university students (1), and the corresponding prevalence varies greatly worldwide. For instance, the prevalence of sleep disturbance among university students ranged between 27.0% in the United States and as high as 70.0% in Iran (2, 3). One meta-analysis including 76 studies revealed that the prevalence of sleep disturbance among Chinese university students was 25.7% (4). Sleep disturbance among students is found to be negatively associated with both mental and physical health, such as academic failure, depression, and poor quality of life (5–7), but also adverse health behaviors, such as Internet addiction, sedentary, and binge-eating behavior (8–10). Individuals with sleep disturbance are characterized by being insufficiently physically active, having poor social relationships and economic status, and reporting greater academic stress (11–14). It was demonstrated that students with unhealthy lifestyle behaviors like cigarette smoking had a high risk of several types of sleep disturbance, such as longer latency to fall asleep and short total sleep duration (15). Previous research found females to be 2.6 times as likely as males to suffer from sleep disturbance (16).

University freshmen are in particularly vulnerable position, as they are undergoing the transition from high school to college or university, with a range of changes including experience lifestyle and social behavior changes (17, 18), for example, being away from home and families, which could help them to casting off the shackles of parents and engage in more social activities (19). It was evidenced that university freshmen are at higher risk of sleep disturbance as compared to senior students (OR = 1.52, 95% CI: 1.17–1.99) (20). Despite the extensive number of studies focusing on sleep disturbance among university students, those specifically paid close attention to the freshmen group were limited.

Sleep disturbances pose great challenges at high altitude (i.e., Qinghai province). Qinghai Province is located in the eastern part of the Qinghai–Tibet Plateau, with 84.1% of the total area above 3,000 m above sea level. Qinghai Province has a unique climatic environment, with multiethnic communities (Han 52.29%, Tibetan 25.23%, Hui 14.78%, Tu 3.55%, and others 4.15% in 2019). There are only few studies on the relationship between sleep and multiethnic group.

We, therefore, conducted this study to explore the prevalence of sleep disturbance among freshmen in Qinghai–Tibet Plateau and compare the quality of life between freshmen with and without sleep disturbance. Then, we examine the association between sleep disturbance and a range of sociodemographic and clinical characteristics. Based on the previous study suggesting the increased risk of sleep disturbance among freshmen on mental health (21), we hypothesized that freshmen university students with sleep disturbances would have a poor quality of life (QoL).



Materials and methods


Study design and participants

This cross-sectional study is a school-based mental health survey. It was conducted in December 2019 in Qinghai province, China, which is a plateau region with an average altitude of 2,300 m. A multistage stratified cluster random sampling method was performed to recruit student participants. Four universities (Qinghai University, Qinghai Nationalities University, Qinghai Institute of Health Sciences, and Xining Urban Vocational & Technical College) were selected from twelve universities or colleges in this region based on affiliation levels and classifications. A stratified (majors were taken as the indicator) random sampling method was used to select the classes among the freshmen in each university or college, and cluster sampling was then used in each class. The details concerning the study design have been previously described (22, 23). Those who were fully enrolled were included in this study. Participants with chronic diseases or tumors that can strongly associate with sleep were excluded. The study was approved by the Ethics Committee of the Medical College of Qinghai University, and all participants provided informed consent. This survey was proceeded by following the principles of anonymity and voluntariness.



Measures

Sociodemographic and clinical characteristics including age, sex (female/male), ethnic Han [yes (The Han represent the majority of China’s people)/no], weight, height, residence areas prior to the enrollment (plateau/non-plateau areas), family economic level (low/general/high), weekly breakfast intake (six–seven times/three–five times/less than three times), self-perceived Internet dependence (no or mild/moderate/severe), academic stress (low/general/high), relationship with classmates, teachers, and families (good/general/poor), and self-perceived health status (good/fair/poor) were collected. Body mass index (BMI) was computed as BMI=weight(kg)/height2(m). BMI was divided into four categories according to the modified criteria for the Chinese population, that is, underweight (<18.5 kg/m2), normal (18.5–23.9 kg/m2), overweight (24.0–27.9 kg/m2), and obesity (≥28 kg/m2) (24, 25).

Sleep disturbances in the past month were measured by asking the following questions (26): “Do you have difficulties in falling asleep at night (DIS)?”; “Do you have difficulties in maintaining sleep and wake up often (DMS)?”; and “Do you wake up in the midnight or early morning and have difficulties getting back to sleep (EMA)?”. Each question was answered in three options (never, sometimes, and often). The presence of at least one type of sleep disturbance (answer with “often”) was considered as having possible sleep disturbance.

The six-item Adult Attention-Deficit/Hyperactivity Disorder (ADHD) Self-Report Screening Scale for DSM-5 (ASRS-5) was used to measure ADHD symptom. Each item was answered from 0 (never) to 4 (very often). The total score ranges from 0 to 24, and higher total scores indicate severe ADHD (Cronbach’s α = 0.83) (27).

Chinese version of the World Health Organization Quality of Life brief version (WHOQOL-BREF) (28) was used to measure quality of life, which has 26 items and covers physical, psychological, social, and environmental domains. The scores for each domain were transformed on a special 4- to 20-point scale, and higher scores indicate greater QoL (Cronbach’s α = 0.70–0.91) (29).



Data analyses

All data were imputed into EpiData 3.1 with double-entry method. We excluded participants with 20% or more missing values, and multiple imputation (MI) approach was employed to handle missing data. The Shapiro–Wilk test and Q–Q plot were applied to assess whether continuous variables were normally distributed. The number (n) and percentage (%) or the mean and standard deviation (MSD) were used to describe the sociodemographic and clinical characteristics, as appropriate. Differences in sociodemographic and clinical characteristics between students with and without sleep disturbance were compared with the independent t-test, the Mann–Whitney U-test, and the chi-square test. Analysis of covariance (ANCOVA) was separately conducted to compare the four domains of QoL between the two groups after controlling the variables with significant differences in univariate analysis. Four multiple logistic analyses were applied to explore the association between potential characteristics and sleeping disturbance and its three aspects, by, respectively, setting sleep disturbance and its three types as dependent variables, and factors with significant difference in univariate analysis (sleep disturbance and its three aspects) as independent variables. We used the Hosmer–Lemeshow test to evaluate the goodness of each model and took advantage of R “forestplot” package (30) to draw forest plot to visually display the results. SPSS 25.0 was used to analyze data, and the significant level was set at 0.05 (two-tailed).




Results

A total of 3,000 questionnaires were sent, among which 2,899 were returned giving a response rate of 96.6%. By excluding participants with 20% or more missing values, data from 2,769 freshmen (age:19.16 ± 1.40, 1,835 female students) were analyzed in the current study. Of these participants, 41.4% are Han ethnic and 58.6% are ethnic minorities. The prevalence of sleep disturbance among freshmen was 14.8% (95% CI: 14.2–15.5%; n = 411), and the corresponding prevalence of DIS, DMS, and EMA was 8.2% (95% CI: 7.7–8.7%; n = 227), 8.3% (95% CI: 7.8–8.8%; n = 229), and 4.2% (95% CI: 3.8–4.6%; n = 116), respectively. Of the students with sleep disturbance, 13.1% (54/411) of them reported having taken hypnotics.

The Shapiro–Wilk test showed that age, ADHD score, and QoL in physical, psychological, environment, and social domains were not normally distributed. Table 1 displays the comparisons of sociodemographic and clinical characteristics between freshmen with and without sleep disturbance, DIS, DMS, and EMA. The QoL among freshmen without sleep disturbance was 14.33 ± 2.05, 13.54 ± 2.54, 14.20 ± 2.65, and 13.36 ± 2.39 in physical, psychological, social, and environment domains, respectively. The corresponding index among freshmen with sleep disturbance was 12.93 ± 2.28, 11.88 ± 2.87, 12.98 ± 2.91, and 12.45 ± 2.54.


TABLE 1    Sociodemographic characteristics of the participants.
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ANCOVA analyses showed that, after controlling for BMI, family economic level, weekly breakfast, self-perceived Internet dependence, academic stress, ADHD, and interpersonal relationships (relationship with classmates, teachers, and families), participants with sleep disturbance had significantly lower QoL as compared to those without sleep disturbance in physical domain [F (1, 2769) = 60.23, p < 0.001], psychological domain [F (1, 2769) = 46.18, p < 0.001], social domain [F (1, 2769) = 23.04, p < 0.001], and environment domain [F (1, 2769) = 6.07, p = 0.01].

Multiple logistic regression showed that having breakfast five times a week or less (less than three times, OR = 1.79, 95% CI: 1.34–2.40; three–five times, OR = 1.40, 95% CI: 1.09–1.79), a self-perceived severe Internet dependence (OR = 1.71, 95% CI: 1.11–2.65), high academic stress (OR = 1.42, 95% CI: 1.13–1.78), poor relationship with classmates (OR = 3.44, 95% CI: 1.53–7.71), self-perceived poor health status (OR = 3.44, 95% CI: 2.06–5.74), and severe ADHD symptoms (OR = 1.08, 95% CI: 1.05–1.12) were positively associated with sleeping disturbance (Figure 1).
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FIGURE 1
Association between demographic and clinical characteristics and possible sleep disturbance. Row with blue diamond indicates statistical significance. ADHD, attention-deficit/hyperactivity disorder; OR, odds ratio; 95% CI, 95% confidence interval.


Figures 2–4 show the results of multiple logistic regression analyses for the three patterns of sleep disturbances. Students having breakfast less than three times a week (DIS, OR = 1.77, 95% CI: 1.22–2.56; DMS, OR = 1.45, 95% CI: 1.01–2.11; EMA, OR = 1.97, 95% CI: 1.22–3.18), with self-perceived poor health status (DIS, OR = 2.68, 95% CI: 1.44–4.99; DMS, OR = 4.31, 95% CI: 2.38–7.81; EMA, OR = 9.67, 95% CI: 4.71–19.80), and severe ADHD symptoms (DIS, OR = 1.06, 95% CI: 1.02–1.10; DMS, OR = 1.12, 95% CI: 1.08–1.16; EMA, OR = 1.06, 95% CI: 1.01–1.11) were more likely to have different types of sleep disturbance. Poor relationship with classmates was positively associated with DIS (OR = 2.87, 95% CI: 1.12–7.31) and DMS (OR = 2.78, 95% CI: 1.13–6.81); yet due to a small number of individuals in these groups, the results should be interpreted with caution. The results also showed that freshmen with high academic stress (OR = 1.40, 95% CI: 1.04–1.89) were susceptible to DIS. Female freshmen (OR = 1.47, 95% CI: 1.07–2.03) and underweight students (OR = 1.41, 95% CI: 1.03–1.93) were more prone to have DMS.
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FIGURE 2
Associations between demographic and clinical characteristics and DIS. Row with blue diamond indicates statistical significance. #Ethnic minorities including the Tibetan, Hui, and Tu. ADHD, attention-deficit/hyperactivity disorder; BMI, body mass index; DIS, difficulties initiating sleep; OR, odds ratio; 95% CI, 95% confidence interval.
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FIGURE 3
Associations between demographic and clinical characteristics and DMS. Row with blue diamond indicates statistical significance. ADHD, attention-deficit/hyperactivity disorder; BMI, body mass index; DMS, difficulties in maintaining sleep; OR, odds ratio; 95% CI, 95% confidence interval.
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FIGURE 4
Associations between demographic and clinical characteristics and EMA. Row with blue diamond indicates statistical significance. ADHD, attention-deficit/hyperactivity disorder; EMA, early-morning awakening with inability to return to sleep; OR, odds ratio; 95% CI, 95% confidence interval.




Discussion

We found that the prevalence of sleep disturbance among freshmen in Qinghai–Tibet plateau was 14.8%, which was higher than the corresponding global figure of 10.4% measured in 20,222 undergraduate students from 26 countries (31). However, it was lower than the figure among freshmen in the United States (42.0%) (32), Saudi Arabia (75.4%) (33), Japan (33.3%) (21), and another study of China (37.9%) (34). The discrepancies could be explained by the following aspects. First, freshmen were more likely to suffer from sleep disturbance given the fact that they have fewer experiences than students in other grades in dealing with new pattern of life and academic pressure (20). It should also be noticed that the study was performed in December, and the academic pressure could also have partially explained the effects of final examination. Second, sleep is associated with varying socioeconomic factors. For example, people living in countries with high economic pressure and poor healthcare are susceptible to sleep disturbance (35). Third, racial differences in sleep quality were common (36), even within the same race (37). In addition, the definition, assessment tools, and investigative method used are not consistent across studies. Therefore, the direct comparisons of these rates should be made with caution.

As hypothesized, freshmen with sleep disturbance reported poorer QoL in physical, psychological, social, and environmental domains than those without sleep disturbance. Furthermore, we found breakfast consumption less than five times a week being positively associated with sleep disturbance. Skipping breakfast is relatively common among university students, with a range of 40.0% to 70.0% (38, 39). A cross-sectional study showed that having breakfast five or more days a week is a probable protective factor of sleep (40). Except for circadian rhythm, the association of breakfast intake and sleep disturbance was also related to a lack of daytime routine (41, 42). The association between Internet dependence and sleep disturbance was also reported among Japanese adolescents (43) and another large-scale study among Chinese adolescents (44). Another study found using the Internet as an unstructured activity with no fixed start and ending points can take up sleep time and cause sleep disturbance (45, 46). Another possible mechanism is that the screen light of Internet-using devices inhibits the secretion of melatonin, which will reduce subjective and objective sleep signals resulting in syndrome sleep phase delay (47, 48).

According to previous studies, negative relationship with family, teacher, or classmate may produce harmful emotion and behavior (49, 50), which could further lead to sleep disturbance. In our study, only poor relationship with classmates was significantly associated with sleep disturbance. The relationship with classmates is one of the most essential interpersonal contact when freshmen involve in university life. Studies have proven that students’ harmonious interpersonal relationships would benefit their sleep (51, 52); students with high-level interpersonal relationships experience less interpersonal pressure and mood swings which is propitious to sleep (53). Notably, fair relationship with families was associated with DIS. Previous findings suggested that under the context of outside pressure, cohesive relationship with families serves as a “safety signal” and may provide sense of stability which is necessary for healthy sleep (54). However, we found no association between poor relationship with families and DIS as only 25 participants had poor relationship with families which is less than one % of the total sample size.

We also found that about half of the students in this study reported good self-perceived health status and there is a strong independent association between self-perceived health status and sleep disturbance, which was consistent with the previous study (55). In this sample, the odds of suffering from sleep disturbance among freshmen with ADHD are higher than those who are not having ADHD. The previous study indicated that the odds of experiencing sleep disturbance for adolescents with ADHD were more than six times of those without (56). A meta-analysis revealed that youth have worse sleep quality after taking stimulants (57), and the psychostimulant use among participants with higher ADHD symptoms was not assessed in this study. Besides, it has been reported that untreated ADHD patients had melatonin onset delay at night which was related with circadian rhythm disorder (58).

Deviation from normal weight (BMI = 18.5–24.9) is found to be significantly associated with sleep disturbance in epidemiological studies conducted in European countries (59, 60). We only found association between underweight and DIS. The prevalence of underweight was obviously higher than the prevalence of obesity and overweight in our study. In addition, females were more likely to develop DIS, which is consistent with prior research indicating that females have 50% higher risk to develop DIS than males (61). These sex differences may be partially explained by changes in hormones during menstruation among females, which increase the risk of sleep disturbance (62).

High-altitude environments were also found to have an adverse effect on the physiological function of people who are used to living at low altitude (63). However, we did not ascertain the significant association between residence areas prior to the enrollment (plateau or non-plateau areas) and sleep disturbance. This may be related to the fact that this investigation was conducted three months after the start of academic year and they may have adapted to the plateau environment. It should be noted that Qinghai province is a plateau region with an average altitude of 2,300 m, but previous surveys revealed that stress responses to high altitude are usually limited to over 3,000 m above sea level (64, 65).

Our study results suggested that university freshmen suffered from sleep disturbance, which was associated with poor QoL. School-based preventions and interventions should be considered and implemented to prevent sleep disturbance and hence the reduced QoL of those potentially affected (66). For instance, psychological counseling services through face-to-face care and telehealth should be both adopted. Helping the establishment of exceptional self-regulation in freshmen also contributes to a series of positive health consequences with long-term implications (67).

However, the results of this study should be interpreted considering several limitations. The first one related to the cross-sectional study design and self-report data failed to help us report any causal relationship between sleep disturbance and related factors. Second, the measurement of independent variables, such as self-perceived Internet dependence, which is single item measures and may lower the reliability and validity. Third, this study intends to research the sleep disturbance of freshmen in Qinghai–Tibet plateau, but only Qinghai province is included. Further studies should include more provinces in Qinghai–Tibet plateau to validate the results. However, our study benefited greatly from the sample size that ensured the statistical power and a detailed assessment of sleep disturbance including three dimensions (i.e., DIS, DMS, and EMA).



Conclusion

This study highlighted that sleep disturbance is common among university freshmen in Qinghai–Tibet plateau and is associated with poorer QoL of those affected. Students with poor relationship with classmates, irregularly breakfast intake, self-perceived Internet dependence, self-perceived poor health status, high academic stress, and ADHD symptom were more likely to have sleep disturbance. The focus on development and implementation of preventive measures targeted toward freshmen and their sleep problems could not only promote healthy sleep but also improve students’ academic performance. Improving consciousness of freshmen about the modifiable lifestyle factors having adverse effect on their sleep is also of great importance.
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