

[image: image1]
How relative deprivation affects the sleep quality of Chinese college students: testing an integrated model of social anxiety and trait mindfulness









 


	
	
TYPE Original Research
PUBLISHED 18 May 2023
DOI 10.3389/fpsyg.2023.1111845






How relative deprivation affects the sleep quality of Chinese college students: testing an integrated model of social anxiety and trait mindfulness

Meng Xiong1,2*†, Jiao Chen1† and Yiduo Ye3


1School of Education and Sports Sciences, Yangtze University, Jingzhou, China

2Department of Psychology, University of Edinburgh, Edinburgh, United Kingdom

3School of Psychology, Fujian Normal University, Fuzhou, China

[image: image2]

OPEN ACCESS

EDITED BY
 Marco Fabbri, University of Campania Luigi Vanvitelli, Italy

REVIEWED BY
 Nasr Chalghaf, University of Gafsa, Tunisia
 Jialin Fan, Shenzhen University, China

*CORRESPONDENCE
 Meng Xiong, xiongmeng@yangtzeu.edu.cn 

†These authors have contributed equally to this work and share first authorship

RECEIVED 30 November 2022
 ACCEPTED 28 April 2023
 PUBLISHED 18 May 2023

CITATION
 Xiong M, Chen J and Ye Y and (2023) How relative deprivation affects the sleep quality of Chinese college students: testing an integrated model of social anxiety and trait mindfulness. Front. Psychol. 14:1111845. doi: 10.3389/fpsyg.2023.1111845

COPYRIGHT
 © 2023 Xiong, Chen and Ye. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
 

Although previous studies have confirmed the association between relative deprivation and individual health, the relationship between and underlying mechanisms of relative deprivation and sleep quality have rarely been explored. Therefore, the present study investigated how relative deprivation affected sleep quality by testing an integrated model and examining the roles of social anxiety and trait mindfulness. We surveyed 568 college students using the Relative Deprivation Scale, Interaction Anxiousness Scale, Mindful Attention Awareness Scale, and Pittsburg Sleep Quality Index. Data were analyzed using SPSS 24.0 and PROCESS macro for SPSS. We found that a high relative deprivation score predicted poor sleep quality, and social anxiety partially mediated this relationship. Our model also indicated that the relationship between relative deprivation and sleep quality via social anxiety was moderated by mindfulness. Specifically, increasing trait mindfulness may decrease the indirect effect of relative deprivation on sleep quality through social anxiety. The current study expands our understanding of the underlying mechanisms, paths, and conditions of the effects of relative deprivation on sleep quality. Furthermore, we provide additional evidence that trait mindfulness can mitigate the adverse effects of negative events. College students should consciously use trait mindfulness techniques to consider problems, reduce anxiety, and improve their sleep quality.
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Introduction

Sleep plays a crucial role in maintaining human health; people spend almost one-third of their lives asleep (Wang et al., 2019). According to the Report on Mengjie Big data research (2020), approximately 300 million people had sleep quality problems, and nearly 67.24% of those surveyed experienced insomnia. Notably, insomnia and other sleep problems are quite common among young adults, especially college students (Samaranayake et al., 2014; Jiang et al., 2015). Some studies have proven that nearly 70% of college students report insufficient sleep (Fu and Zhang, 2021). Poor sleep quality is a crucial public health problem that increases the risk of premature morbidity and mortality (Stranges et al., 2012). Specifically, poor sleep quality can cause a variety of undesirable consequences such as poor academic performance (Maheshwari and Shaukat, 2019), dietary risk (Du et al., 2021), suicidal ideation (Littlewood et al., 2019), and other mental health problems (Kim et al., 2021). Therefore, it is important to identify and characterize the factors that modulate sleep quality and quantity among college students. While sleep problems among college students are becoming increasingly serious, with the rapid growth of China’s economy and due to the widening gap between the rich and the poor and changes in social status, college students are also psychologically prone to a sense of relative deprivation (Xiong and Ye, 2016).

A substantial body of literature has established links between negative emotions and poor sleep quality (Shen et al., 2018; Wołyńczyk-Gmaj et al., 2022). Relative deprivation has a negative emotional component (Smith et al., 2012); hence, it may also be associated with sleep quality in college students. A previous study on relative deprivation and mental health also showed that relative deprivation was positively associated with relevant items for poor sleep quality in adults (Callan et al., 2015). However, the underlying mediating and moderating processes in this relationship among college students remain unclear. Numerous studies have shown that trait mindfulness and social anxiety are associated with individual sleep quality (Bogusch et al., 2016; Burrowes et al., 2022). Specifically, trait mindfulness is negatively correlated with poor sleep quality (Liu et al., 2018), whereas social anxiety is positively correlated with poor sleep quality (Horenstein et al., 2019). Therefore, this study constructed an integrated model to test the mediating role of social anxiety and the moderating role of trait mindfulness in the relationship between relative deprivation and sleep quality. The findings would promote our understanding of how and when relative deprivation is associated with college students’ sleep quality.



Theory and hypotheses


Relative deprivation and sleep quality

Relative deprivation refers to a subjective cognition and emotional experience in which an individual or group perceives itself to be in a disadvantageous position through horizontal or vertical comparisons with the reference group, which leads to negative emotions such as anger and dissatisfaction (Crosby, 1976; Smith et al., 2012). According to the 3-P model of insomnia, sleep is influenced by predisposing, precipitating, and perpetuating factors (Spielman et al., 1987). Therefore, the experience of adverse events or bad behavioral tendencies (upward social comparison) will damage the physical and mental health of individuals, resulting in poorer sleep quality (Zhang and Liu, 2022). The core process of relative deprivation is upward social comparison (bad behavior tendency), which is one of the factors influencing insomnia (Appelgryn and Bornman, 1996; Kim et al., 2018). According to the theory of sleep-interfering processes, excessive emotional arousal, such as negative emotions, interferes with the normal sleep process and affects sleep quality (Lundh and Broman, 2000; Rash et al., 2019). Relative deprivation includes negative emotions, such as anger and dissatisfaction, which may worsen sleep quality (Smith et al., 2012). Previous sub-studies on the relationship between relative deprivation and individual health also showed that relative deprivation positively predicted poor sleep quality; that is, the higher the level of relative deprivation, the worse the individual’s sleep quality (Callan et al., 2015). Therefore, we hypothesized that relative deprivation would be positively correlated with poor sleep quality in college students (Hypothesis 1).



Mediating role of social anxiety

Social anxiety typically involves intense fear of others’ evaluations of our social interactions (American Psychiatric Association, 2013; Morrison and Heimberg, 2013). The core process of relative deprivation is upward social comparison, whereby individuals perceive themselves as disadvantaged and inferior to others, which may also lead to negative self-evaluations (Osborne et al., 2015; Kim et al., 2018; Kuo and Yang, 2019). According to the cognitive self-assessment model of social anxiety, the root of social anxiety lies in negative self-evaluations after social interactions (Heinrichs and Hofmann, 2005; Amiri et al., 2017). In addition, the cognitive dissonance model of social anxiety states that social anxiety is the result of cognitive dissonance (Young, 1986) and that relative deprivation includes the cognitive components of individuals in disadvantageous positions (Smith et al., 2012). Moreover, two studies of vulnerable Chinese children demonstrated that the relative deprivation of migrant and single-parent children could positively predict their social anxiety (Xiong et al., 2021a,b). While the extension of this result to college students is yet to be confirmed, it provides direct support for the positive prediction of social anxiety by relative deprivation.

Furthermore, social anxiety, as an important indicator of mental health, is closely related to sleep quality; participants with social anxiety disorder reported poorer sleep quality than healthy participants did (Horenstein et al., 2019; Mohammadi et al., 2020). The maintenance cognitive model of insomnia highlights that anxiety states trigger the individual’s selective attention and monitoring of internal and external sleep-related threat cues, leading to an overestimation of the extent of the perceived sleep deficit and daytime performance reduction (Harvey, 2002). In other words, when individuals experience social anxiety, sleep-related threats, and sleep deprivation are more easily perceived and excessive negative cognitive activity is activated, which exacerbates insomnia and reduces sleep quality (Hiller et al., 2015). According to the 3-P model of insomnia, anxiety is also a predisposing factor, further making an individual prone to sleep problems (Bélanger et al., 2016). Previous studies have shown a positive correlation between social anxiety and poor sleep quality (Wang et al., 2017; Lima et al., 2020).

Moreover, Harvey’s cognitive model for overcoming insomnia provides a conceptual framework for the association between relative deprivation, social anxiety, and poor sleep quality (Harvey, 2002; Hiller et al., 2015). While excessive negative cognitive activity (e.g., relative deprivation) is central to the model, other components may also directly exacerbate or indirectly influence the factors that contribute to perceived sleep deficits. These components include arousal, distress, selective attention, and monitoring (Woodley and Smith, 2006). Specifically, individuals experience a sense of relative deprivation that they are at a disadvantage of negative cognition, which may arouse negative emotions of social anxiety (Xiong et al., 2021a,b), thereby causing them to focus on and monitor their disadvantaged position; this increases their anxiety. Social anxiety exacerbates the adverse effects of relative deprivation, which, in turn, has a cumulative negative effect on sleep quality. Moreover, prior studies have found that social anxiety plays an intermediary role in family functioning and migrant adolescents’ sleep quality (Wang et al., 2017). Therefore, social anxiety may also act as an intermediary between relative deprivation and poor sleep quality. Given the above, we investigated whether social anxiety plays an intermediary role between relative deprivation and poor sleep quality in college students (Hypothesis 2).



Moderating role of trait mindfulness

Although relative deprivation may affect college students’ social anxiety and sleep quality, not all college students may be equally vulnerable. Thus, it is necessary to consider moderators that may affect the relationship between relative deprivation and social anxiety and between relative deprivation and sleep quality. Trait mindfulness is a positive individual quality factor that refers to an individual’s habitual awareness of current thinking and emotions, including observing experience, marking perception with words, being aware of the present moment, not judging one’s own thoughts and emotions, and not overreacting (Brown and Ryan, 2003; Baer et al., 2004). Previous studies have shown that trait mindfulness is negatively correlated with individual anxiety; that is, the higher an individual’s trait mindfulness, the lower their social anxiety (Makadi and Koszycki, 2020; Liu et al., 2021). The reperceiving model of mindfulness states that trait mindfulness can help individuals objectively re-perceive their moment-by-moment experiences, eliminate unconscious behavioral and emotional patterns, and promote adaptive responses to negative stimuli (Shapiro et al., 2006). In other words, high trait mindfulness encourages individuals to utilize adaptive withdrawal, objective experience, and inclusive acceptance of adverse factors to alleviate the negative effects of such factors (Chen et al., 2011). Therefore, when individuals experience relative deprivation, high trait mindfulness can cause them to withdraw from their current state and become more objective, thereby minimizing the impact of relative deprivation on social anxiety.

The conservation of resources model proposes that when an individual is under pressure or threat, the strategy of introducing resources is usually employed as a buffer against the threat so that they can reach a state of conservation (Hobfoll, 1989; Hagger, 2015). Previous studies have suggested that mindfulness traits play a significant role in promoting the construction of individual psychological resources, which can be used as a buffer against adverse events (Garland et al., 2015). Therefore, the introduction of trait mindfulness as a psychological resource can effectively alleviate the negative impact of relative deprivation on individuals by reducing social anxiety. In addition, previous studies have shown that trait mindfulness not only plays a positive role in promoting individual psychosocial adaptation but also plays a protective role in the impact of negative factors on individual physical and mental health (e.g., anxiety; Bajaj et al., 2016; Davis et al., 2016). For example, trait mindfulness moderates the relationship between mobile phone addiction and anxiety in adolescents. For high-trait mindfulness individuals, mobile phone addiction has a small positive predictive effect on adolescent anxiety (Yang et al., 2019). Therefore, trait mindfulness, as a positive personality trait, may buffer the detrimental outcomes of relative deprivation (e.g., social anxiety and poor sleep quality). Based on the above, we hypothesized that trait mindfulness would moderate the indirect effect of relative deprivation on sleep quality (Hypothesis 3).



The current study

This study explored the mechanisms underlying the association between relative deprivation and sleep quality among Chinese college students. Specifically, we examined a moderated mediation model (see Figure 1) to test three hypotheses: relative deprivation positively correlates with poor sleep quality among Chinese college students (Hypothesis 1); social anxiety plays an intermediary role between relative deprivation and poor sleep quality among Chinese college students—that is, relative deprivation is positively associated with social anxiety, which, in turn, is positively associated with poor sleep quality (Hypothesis 2); and trait mindfulness moderates the indirect effect of relative deprivation on poor sleep quality via social anxiety (Hypothesis 3). Moreover, significant sex and age differences have been observed in relative deprivation (Leviston et al., 2020), social anxiety (Scaini et al., 2014; Asher and Aderka, 2018), and sleep quality (Bruni et al., 2015; Meers et al., 2019); thus, sex and age were used as control variables in this study.

[image: Figure 1]

FIGURE 1
 Moderated mediation model of the present study.


Overall, this study makes the following contributions. First, previous studies have rarely explored the relationship between individual relative deprivation and sleep quality. In the few studies that explored the relationship between the two, only three items (sleep latency) in the Pittsburgh Sleep Quality Scale were used to measure sleep quality, with few items and incomplete measurement (Callan et al., 2015). This study measured all 19 items of the scale, including subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleep medications, and daytime dysfunction (Buysse et al., 1989). That is, this is a comprehensive study on the relationship between relative deprivation and sleep quality. Second, previous studies may have investigated the relationship among these variables separately; however, we built a moderating mediation model to integrate different variables, which is conducive to exploring the processes by which these variables impact sleep quality. Third, this study provides additional evidence that trait mindfulness can mitigate the adverse effects of negative events. Fourth, this study provides guidance to improve sleep quality.




Materials and methods


Participants and procedures

This study was approved by the Ethical Committee of Academic Research at the corresponding author’s institution. We recruited participants from a full-time college in central China using convenience sampling. The final sample comprised 568 college students with a mean age of 19.98 years (SD = 1.66, range 16–26). Of these, 254 (44.7%) were men, and 314 (55.3%) were women. The sample size was selected with reference to previous studies and was calculated strictly according to the formula ([image: image]) (Gegez, 2007; where “n” represents the sample size, “Z” represents the statistic of confidence level, “p” represents the possibility of options, and “e” represents sampling error), resulting in a final minimum sample size of 385 (Lwanga and Lemeshow, 1991). The effective sample size of this study was greater than 385, which was acceptable.

Questionnaire surveys in paper-and-pencil format were conducted in different classrooms during the 20-min class period. In each classroom, two trained psychology graduate students administered the surveys, provided clarifications where needed, and monitored participants’ progress. Informed consent was obtained from the participants and their teachers before the questionnaire survey was conducted. To ensure and improve the validity and reliability of this study, we carefully designed its procedures. For instance, the wording of some items was reversed to motivate participants to provide unbiased answers (Mackenzie and Fowler, 2013). After completing the questionnaire, each participant was gifted a small jotter.



Measures


Relative deprivation

Relative deprivation was measured using the Relative Deprivation Scale (RDS; Ma, 2012), which includes four items (e.g., “Comparing my efforts with those of others, my life should have been better” and “I always think that others have something that should belong to me”). Participants responded on a six-point Likert scale ranging from 1 (strongly disagree) to 6 (strongly agree). Higher scores represented higher levels of RD. This scale has been used in previous studies and has been demonstrated to have good reliability and validity (Liu et al., 2021; Ye et al., 2021). In this study, Cronbach’s α for the scale was 0.72.



Social anxiety

We assessed college students’ social anxiety using the Chinese version of the Interaction Anxiousness Scale (IAS; Leary and Kowalski, 1993). The IAS includes 15 items (e.g., “I feel nervous even at informal parties”), of which four items are reverse-scored (e.g., “I am probably less shy in social interactions than most people are”). Participants were instructed to rate the extent to which each item described them. A five-point Likert scoring system was applied to the IAS, where 1 = “not at all” and 5 = “extremely.” A high score for adolescent students indicates a high level of subjective interaction anxiety. This scale has been used in previous studies and has demonstrated good reliability and validity (Buyukbayraktar, 2020; Zhou et al., 2022). In this study, the Cronbach’s α for the IAS was 0.88.



Trait mindfulness

We used the Chinese version of the Mindful Attention Awareness Scale (MAAS; Brown and Ryan, 2003), which includes 15 items (e.g., “I could be experiencing some emotion and not be conscious of it until sometime later,” and “I forget a person’s name almost as soon as I’ve been told it for the first time”). MAAS respondents indicate how frequently they encounter the experience described in each statement using a six-point Likert scale, where 1 = “almost always” and 6 = “almost never”; higher scores reflect more trait mindfulness. This scale has been used in previous studies and has demonstrated good reliability and validity (Yue et al., 2020). In the current study, the Cronbach’s α for this scale was 0.88.



Sleep quality

The Chinese version (Liu et al., 1996) of the Pittsburg Sleep Quality Index (PSQI; Buysse et al., 1989) was used in our study. It includes 18 items (e.g., “During the past month, how many minutes did it usually take you to sleep every night?” and “During the past month, how would you rate your overall sleep quality?”) to measure seven aspects of sleep quality (e.g., sleep latency, sleep efficiency, and sleep duration). Accordingly, these 18 items were grouped into seven component scores, each weighted equally on a 0–3 point scale. The seven component scores were then summed to yield a global PSQI score, with a range of 0–21; higher scores indicate poor sleep quality (thus labeled as poor sleep quality in the Results section). The PSQI has been widely used in Chinese college student samples and is highly reliable and valid (Li et al., 2019). The Cronbach’s α for the Chinese version of the PSQI used in this study was 0.68.




Statistical analyses

All statistical analyses were conducted using IBM SPSS for Windows version 24.0. We first calculated the descriptive statistics and variable correlations. Next, we used Model 4 in PROCESS macro (Hayes and Scharkow, 2013) to test the mediation effect and Model 7 to test the moderated mediation. This macro was developed to test complex models, including both mediators and moderators, and has been extensively used in previous research (Gori et al., 2021; Borah et al., 2022). In addition, considering that college students’ sex and age are associated with relative deprivation, social anxiety, and sleep quality (Asher and Aderka, 2018; Meers et al., 2019; Leviston et al., 2020), we included sex and age as covariates in the statistical analyses. Moreover, we used Harman’s one-factor test for all research items to test potential common method biases (Podsakoff et al., 2003, 2012). The results revealed the presence of nine distinct factors with eigenvalues greater than 1, with the largest factor accounting for 15.23% of the variance (<40%, the threshold level; Zhou and Long, 2004). Therefore, we conclude that no common method bias was apparent in the present study.




Results


Preliminary analyses

Descriptive statistics and the Pearson’s correlation matrix are presented in Table 1. As hypothesized, relative deprivation was negatively correlated with trait mindfulness (r = −0.15, p < 0.01) and positively correlated with poor sleep quality (r = 0.16, p < 0.01) and social anxiety (r = 0.24, p < 0.01). Social anxiety was positively correlated with poor sleep quality (r = 0.15, p < 0.01). The key variables were moderately correlated.



TABLE 1 Descriptive statistics and correlations among key variables.
[image: Table1]

Independent-sample t-tests (Table 2) showed that relative deprivation (t = 3.13, p < 0.01, Cohen’s d = 0.26) and trait mindfulness (t = −1.17, p < 0.05, Cohen’s d = 0.097) were significantly associated with sex differences. Specifically, the social anxiety of women was significantly lower than that of men. By contrast, the trait mindfulness of women was significantly higher than that of men.



TABLE 2 Independent sample t-test of sex on key variables.
[image: Table2]



Testing the mediation model

We used a bootstrap sample of 5,000, below the 95% confidence interval. After controlling for age and sex (Table 3), relative deprivation was positively associated with poor sleep quality (B = 0.15, t = 3.55, p < 0.001, 95% CI [0.07, 0.23]) and social anxiety (B = 0.23, t = 2.61, p < 0.001, 95% CI [0.15, 0.31]). Social anxiety was positively associated with poor sleep quality (B = 0.11, t = 2.61, p < 0.01, 95% CI [0.03, 0.20]). Furthermore, relative deprivation remained positively associated with poor sleep quality (B = 0.12, t = 2.87, p < 0.01, 95% CI [0.04, 0.21]) when both relative deprivation and social anxiety were included in the model, suggesting that social anxiety partially mediated the relationship between relative deprivation and poor sleep quality (indirect effect = 0.03, SE = 0.01, 95% CI [0.01, 0.05]). Specifically, the mediating effect accounted for 20% of the total variance. Thus, Hypotheses 1 and 2 are supported.



TABLE 3 Testing mediation of social anxiety between relative deprivation and sleep quality.
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Testing the moderated mediation model

Table 4 presents the results of the moderated mediation analysis. We used a bootstrap sample of 5,000, below the 95% confidence interval. We observed that the relationship between relative deprivation and social anxiety was moderated by trait mindfulness (B = −0.09, t = 0.03, p < 0.01, 95% CI [−0.15, −0.02]). To test and illustrate the moderating effect more clearly, we conducted simple slope analyses (Aiken and West, 1991; pick-a-point approach) separately for low (1 SD below the mean = 2.6; trait mindfulness
M
 = 3.32) and high (1 SD above the mean = 4.04) trait mindfulness. As shown in Figure 2, for college students with low trait mindfulness, relative deprivation significantly positively predicted social anxiety (βsimple slope = 0.29, t = 6.39, p < 0.001), whereas for college students with high trait mindfulness, relative deprivation was not a significant predictor of social anxiety (βsimple slope = 0.12, t = 1.82, p > 0.05).



TABLE 4 Moderated mediation model with mindfulness as moderator.
[image: Table4]
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FIGURE 2
 Plot of the relationship between relative deprivation and social anxiety at two levels of trait mindfulness.


Moreover, the conditional indirect effect test indicated that trait mindfulness moderated the indirect effect of relative deprivation on sleep quality through social anxiety. Specifically (see Table 4), for college students with lower trait mindfulness scores, relative deprivation significantly affected sleep quality via social anxiety (B = 0.03, SE = 0.01, p < 0.01, 95% CI [0.01, 0.06]). However, for college students with stronger trait mindfulness (M > 4.04), this indirect effect was not significant (B = 0.01, SE = 0.01, p > 0.05, 95% CI [−0.002, 0.04]). Therefore, Hypothesis 3 is supported. Figure 3 intuitively describes the moderated mediation model and its key path coefficients for college students.

[image: Figure 3]

FIGURE 3
 Moderated mediation model with key results for college students.


Furthermore, we used the Johnson–Neyman technique to identify regions in the range of the moderator variable where the indirect effect of relative deprivation on sleep quality through social anxiety was statistically significant and those where it was not significant (Hayes, 2017; Sun et al., 2021), as shown in Figure 4. The effect of relative deprivation on social anxiety was significant within a range of the scores for trait mindfulness (4.05). For college students with lower trait mindfulness, the effect of relative deprivation on social anxiety was stronger. However, for college students with stronger trait mindfulness (M > 4.05), this indirect effect was not significant. This result is basically consistent with the pick-a-point approach, which further verifies our moderating effect analysis.

[image: Figure 4]

FIGURE 4
 Effect of relative deprivation on social anxiety with Johnson–Neyman confidence bands.





Discussion

We constructed a moderated mediation model to test three hypotheses regarding the psychological processes underlying the relationship between relative deprivation and sleep quality among college students. Social anxiety mediated and mindfulness moderated this relationship. Specifically, the indirect effect of relative deprivation on poor sleep quality via social anxiety was greater among college students with lower trait mindfulness scores than among those with higher scores. These findings promote our understanding of how and when relative deprivation is associated with poor sleep quality among college students.


Relative deprivation and sleep quality

The present study found a significant positive correlation between relative deprivation and poor sleep quality, implying that the higher the level of relative deprivation, the worse the sleep quality of college students. This finding is consistent with previous research (Callan et al., 2015), demonstrating that relative deprivation is positively correlated with poor sleep quality. It is also congruent with the 3-P model of insomnia (Zhang and Liu, 2022), which states that the core component of relative deprivation, as one of the factors affecting insomnia, is upward social comparison, which lowers sleep quality and thus adversely affects health. Moreover, this conclusion further verifies the theory of sleep-interfering processes (Ong et al., 2012). Negative emotions such as anger and resentment in relative deprivation instigate in individuals a state of excessive emotional awakening, which interferes with their normal sleep and leads to problems such as insomnia (Lundh and Broman, 2000; Smith et al., 2012). Our study found a consistent relationship between relative deprivation and sleep quality, and the research sample was focused on college students. The measurement index of sleep quality was also more comprehensive, which has been further verified and expanded in previous studies.



Mediating effect of social anxiety

Our models indicated that relative deprivation was both directly and indirectly associated with sleep quality through the mediating role of social anxiety. Previous studies have indicated that social anxiety is an important mediating variable in the relationship between upward social comparison (the core component of relative deprivation) and mental health (Zhang and Liu, 2022). For instance, recent research has indicated that the relationship between relative deprivation and interpersonal adaptability in college freshmen is partially mediated by social anxiety (Zhang et al., 2022). Regarding the first part of the mediation effect, higher levels of relative deprivation were associated with higher levels of social anxiety among college students, which is consistent with the findings of previous studies (Xiong et al., 2021a,b). This result is consistent with the cognitive evaluation model of social anxiety (Glass et al., 1982). When individuals experience relative deprivation through upward comparison and perceive themselves to beat a disadvantage, they will lower their self-evaluation and consider themselves to be worse than others, thus forming a negative cognitive evaluation of themselves (Kuo and Yang, 2019). The core source of social anxiety is the negative evaluation of oneself; therefore, the negative evaluation caused by relative deprivation is influenced by social anxiety (Iverach et al., 2017). Simultaneously, it further verifies the cognitive dissonance theory of social anxiety; owing to the unreasonable cognition contained in the sense of relative deprivation, individuals are prone to social anxiety due to cognitive dissonance (Covey, 2009).

Regarding the second part of the mediation effect, higher levels of social anxiety were associated with poorer sleep quality in college students, which is consistent with prior studies (Mohammadi et al., 2020). This result further validates the cognitive maintenance model of insomnia (Harvey, 2002), wherein an individual’s anxiety triggers their attention and monitoring of their negative emotions. This amplifies the adverse consequences of anxiety and excessive worry about the adverse effects of insomnia, leading to further sleep deprivation, insomnia, and other sleep problems (Hiller et al., 2015). Simultaneously, the cognitive maintenance theory of insomnia provides a conceptual framework for the relationship between relative deprivation, social anxiety, and poor sleep quality. Individuals who experience relative deprivation indulge in negative evaluations and cognitions of themselves, which awaken negative emotions such as social anxiety (Nadler et al., 2020), leading to the accumulation of multiple negative emotions and ultimately producing a greater negative impact on the individual’s sleep quality.



Moderating effect of trait mindfulness

Our models also indicated that the relationship between relative deprivation and sleep quality via social anxiety was moderated by trait mindfulness. Specifically, the relationship was stronger among college students with low trait mindfulness; thus, trait mindfulness appears to alleviate the indirect impact of relative deprivation on sleep quality through the mediation of social anxiety. These results are consistent with previous studies that observed similar protective roles of trait mindfulness across other facets of mental health, such as anxiety and depression (Watkins and Ohannessian, 2022). For example, studies have shown that trait mindfulness moderates the relationship between mobile phone addiction, adolescent anxiety, and depression. When the level of trait mindfulness is high, the association between mobile phone addiction and adolescent anxiety and depression is weaker; trait mindfulness alleviates the adverse effects of mobile phone addiction on adolescent anxiety and depression (Yang et al., 2019).

The reperceiving model of mindfulness posits that through the process of mindfulness, people will reperceive present-moment experience (e.g., thoughts and feelings) with greater clarity and objectivity (Shapiro et al., 2006). Accordingly, trait mindfulness may promote the adaptive dissociation of one’s current experience, which, in turn, relieves mental health problems, including social anxiety (Norton et al., 2015). The current study also further verified the reperceiving model of mindfulness: trait mindfulness separates individuals from the event itself and helps them automatically perceive thoughts and emotions generated, thereby helping them experience emotions in an objective and rational manner (Shapiro et al., 2006). Thus, individuals develop a clearer and more objective perspective to perceive the occurrence of events. Specifically, when experiencing the negative emotion of relative deprivation, individuals with high trait mindfulness can reduce the negative control of relative deprivation and separate themselves from their negative emotions so that they do not produce automatic habitual responses, including social anxiety, which may affect their sleep quality. However, individuals with low trait mindfulness capabilities are unable to form a stable state of mindfulness to cope with negative emotions and are more likely to be immersed in negative experiences caused by relative deprivation, resulting in automatic responses such as social anxiety and thus poorer sleep quality.

Additionally, our results are consistent with the risk-protective model of resiliency, in which the strength of the relationship between risk factors (e.g., high relative deprivation) and outcomes (e.g., social anxiety) depends on the presence of protective factors (e.g., trait mindfulness), which weaken the adverse effects of risks on outcomes (Zimmerman et al., 1999; Hollister-Wagner et al., 2001). At the same time, this result validates resource conservation theory (Hobfoll, 1989; Park et al., 2014), which states that when individuals are in stressful or threatening situations (e.g., relative deprivation), strategies that introduce resources (e.g., trait mindfulness, a positive psychological resource) are often used to alleviate stress and threats to reduce individual health problems, including social anxiety (Chen et al., 2015).



Limitations and implications

This study has several limitations. First, it is cross-sectional in nature, which makes it difficult to draw causal inferences. Future studies should use longitudinal methods or experiments to further clarify the causal relationship between relative deprivation and sleep quality. Second, the self-reporting method may affect the accuracy of the results because of biases such as social desirability. Future research can collect data from multiple informants (e.g., students, parents, and teachers). Third, the representativeness of the sample may limit the generalizability of our results, as our participants were from the same college. Future research should be conducted across diverse populations.

Despite these limitations, this study has several theoretical implications. First, this study comprehensively explored the relationship between relative deprivation and sleep quality in college students, expanded the previous research population to college students, and measured sleep quality more comprehensively, thereby enriching research on the relationship between relative deprivation and sleep. Second, this study deepens previous research by examining the psychological mechanisms underlying the link between relative deprivation and sleep quality. This contributes to a better understanding of how and when relative deprivation is related to college students’ sleep quality. Third, the results of this study further verify the relative deprivation theory (Smith et al., 2012), the cognitive evaluation model of social anxiety (Glass et al., 1982), the interference process theory of insomnia (Rash et al., 2019), and the cognitive maintenance model (Harvey, 2002). Fourth, this study provides theoretical guidance on how to reduce social anxiety and improve sleep quality among college students.

This study’s findings have several practical implications. First, the government should enhance publicity and guidance regarding college students’ social status so they can realize they are a well-educated group, which will help reduce their relative deprivation and the adverse effects on sleep quality. Second, considering that social anxiety links relative deprivation and sleep quality, parents should extend their support, encourage them to carry out positive upward comparison, participate in daily interpersonal activities, and improve students’ self-evaluation to reduce their social anxiety and promote sleep quality. Third, trait mindfulness can reduce the impact of relative deprivation on sleep quality by reducing social anxiety in college students. Therefore, schools should carry out mindfulness interventions for students with severe social anxiety or poor sleep quality and regularly conduct state mindfulness training to improve their trait mindfulness and sleep quality. Fourth, college students should also actively participate in mindfulness training, integrate mindfulness thinking into daily life, and make themselves an individual of high trait mindfulness so as to relieve various pressures and improve sleep quality.




Conclusion

This study constructed a moderated mediation model to explore the relationship between relative deprivation and sleep quality in college students. The results showed that college students’ relative deprivation positively predicted their poor sleep quality. Social anxiety mediated and trait mindfulness moderated the relationship between relative deprivation and social anxiety. Specifically, relative deprivation can lower college students’ sleep quality through social anxiety, but this adverse effect can be buffered by trait mindfulness. When college students’ trait mindfulness level is high, relative deprivation has a lesser predictive effect on social anxiety; that is, relative deprivation has a lesser negative effect on sleep quality through social anxiety. It is necessary, therefore, to carry out trait mindfulness training for college students to reduce the negative impact of adverse factors such as relative deprivation on sleep quality. This study also provides new ideas for future research. Experimental research can be carried out to conduct trait mindfulness interventions for college students to clarify the specific mechanisms of sleep quality.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving human participants were reviewed and approved by the Ethics Committee of the Academic Research at Yangtze University. Written informed consent to participate in this study was provided by the participants.



Author contributions

MX planned and implemented the study and collected the data and critically reviewed the draft along with extensive editing. JC interpreted the analyzed data and drafted the manuscript under the supervision of MX and YY. All authors approved the final version of the manuscript for submission.



Funding

This study was funded by the Major Project for Philosophy and Social Science Research of Hubei Province (no. 19ZD020) and the Key Project of Educational Science Planning of Hubei Province (no. 2022GA028) in China.



Acknowledgments

The authors thank all of the college students who participated in our study. The authors also would like to thank Editage for their professional English language editing and polishing.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Aiken, L. S., and West, S. G. (1991). Multiple regression: Testing and interpreting interactions. Newbury Park, CA: SAGE.


 American Psychiatric Association
. (2013). Diagnostic and statistical manual of mental disorders. Washington, DC: Author.


 Amiri, M., Taheri, E., Mohammadkhani, P., and Dolatshahi, B. (2017). The study of predictive model of social anxiety, based on behavioral inhibition and cognitive factors. J. Fun. Ment. Health. 19, 45–51. https://jfmh.mums.ac.ir4


 Appelgryn, A. E. M., and Bornman, E. (1996). Relative deprivation in contemporary South Africa. J. Soc. Psychol. 136, 381–397. doi: 10.1080/00224545.1996.9714016


 Asher, M., and Aderka, I. M. (2018). Gender differences in social anxiety disorder. J. Clin. Psychol. 74, 1730–1741. doi: 10.1002/jclp.22624 

 Baer, R. A., Smith, G. T., and Allen, K. B. (2004). Assessment of mindfulness by self-report: the Kentucky inventory of mindfulness skills. Assessment 11, 191–206. doi: 10.1177/1073191104268029 

 Bajaj, B., Robins, R. W., and Pande, N. (2016). Mediating role of self-esteem on the relationship between mindfulness, anxiety, and depression. Pers. Indiv. Differ. 96, 127–131. doi: 10.1016/j.paid.2016.02.085 

 Bélanger, L., Harvey, A. G., Fortier-Brochu, É., Beaulieu-Bonneau, S., Eidelman, P., Talbot, L., et al. (2016). Impact of comorbid anxiety and depressive disorders on treatment response to cognitive behavior therapy for insomnia. J. Consult. Clin. Psychol. 84, 659–667. doi: 10.1037/ccp0000084 

 Bogusch, L. M., Fekete, E. M., and Skinta, M. D. (2016). Anxiety and depressive symptoms as mediators of trait mindfulness and sleep quality in emerging adults. Mindfulness 7, 962–970. doi: 10.1007/s12671-016-0535-7


 Borah, P., Su, Y., Xiao, X., and Lee, D. K. L. (2022). Incidental news exposure and COVID-19 misperceptions: a moderated-mediation model. Comput. Hum. Behav. 129:107173. doi: 10.1016/j.chb.2021.107173


 Brown, K. W., and Ryan, R. M. (2003). The benefits of being present: mindfulness and its role in psychological well-being. J. Pers. Soc. Psychol. 84, 822–848. doi: 10.1037/0022-3514.84.4.822 

 Bruni, O., Sette, S., Fontanesi, L., Baiocco, R., Laghi, F., and Baumgartner, E. (2015). Technology use and sleep quality in preadolescence and adolescence. J. Clin. Sleep Med. 11, 1433–1441. doi: 10.5664/jcsm.5282 

 Burrowes, S. A., Goloubeva, O., Stafford, K., McArdle, P. F., Goyal, M., Peterlin, B. L., et al. (2022). Enhanced mindfulness-based stress reduction in episodic migraine—effects on sleep quality, anxiety, stress, and depression: a secondary analysis of a randomized clinical trial. Pain 163, 436–444. doi: 10.1097/j.pain.0000000000002372 

 Buysse, D. J., Reynolds, C. F., Monk, T. H., Berman, S. R., and Kupfer, D. J. (1989). The Pittsburgh sleep quality index: a new instrument for psychiatric practice and research. Psychiatry Res. 28, 193–213. doi: 10.1016/0165-1781(89)90047-4 

 Buyukbayraktar, C. G. (2020). Predictive relationships among smartphone addiction, fear of missing out and interaction anxiousness. Euro. J. Educ. Sci. 07, 1–16. doi: 10.19044/ejes.v7no2a1


 Callan, M. J., Kim, H., and Matthews, W. J. (2015). Predicting self-rated mental and physical health: the contributions of subjective socioeconomic status and personal relative deprivation. Front. Psychol. 6:1415. doi: 10.3389/fpsyg.2015.01415 

 Chen, S., Westman, M., and Hobfoll, S. E. (2015). The commerce and crossover of resources: resource conservation in the service of resilience. Stress. Health 31, 95–105. doi: 10.1002/smi.2574 

 Chen, Y., Zhao, X., Huang, J. H., Chen, S. Y., and Zhou, R. L. (2011). Effects of mindfulness meditation on emotion regulation: theories and neural mechanisms. Adv. Psychol. Sci. 19, 1502–1510. https://journal.psych.ac.cn/adps/EN/


 Covey, M. A. (2009). Cognitive dissonance: fifty years of a classic theory. J. Fam. Theor. Rev. 1, 111–113. doi: 10.1111/j.1756-2589.2009.00015.x


 Crosby, F. (1976). A model of egoistical relative deprivation. Psychol. Rev. 83, 85–113. doi: 10.1037/0033-295X.83.2.85


 Davis, T. J., Morris, M., and Drake, M. M. (2016). The moderation effect of mindfulness on the relationship between adult attachment and wellbeing. Pers. Indiv. Differ. 96, 115–121. doi: 10.1016/j.paid.2016.02.080 

 Du, W. W., Hsiao, P. Y., Ludy, M. J., and Tucker, R. M. (2021). Insufficient sleep and poor sleep quality completely mediate the relationship between financial stress and dietary risk among higher education students. Behav. Sci. 11:69. doi: 10.3390/bs11050069 

 Fu, X. L., and Zhang, K. (2021). Chinese National Mental Health Development Report 2019–2020. Beijing: Social Sciences Academic Press.


 Garland, G. N., Peeters, F., and Wichers, M. (2015). Mindfulness training promotes upward spirals of positive affect and cognition: multilevel and autoregressive latent trajectory modeling analyses. Front. Psychol. 6:15. doi: 10.3389/fpsyg.2015.00015 

 Gegez, A. E. (2007). Pazarlama Araştırmaları, Geliştirilmiş. Baskı, Beta Basım Yayım Dağıtım AŞ, İstanbul, 260–261.


 Glass, C. R., Merluzzi, T. V., Biever, J. L., and Larsen, K. H. (1982). Cognitive assessment of social anxiety: development and validation of a self-statement questionnaire. Cogn. Therapy. Res. 6, 37–55. doi: 10.1007/BF01185725 

 Gori, A., Topino, E., Sette, A., and Cramer, H. (2021). Pathways to post-traumatic growth in cancer patients: moderated mediation and single mediation analyses with resilience, personality, and coping strategies. J. Affect. Disord. 279, 692–700. doi: 10.1016/j.jad.2020.10.044 

 Hagger, M. S. (2015). Conservation of resources theory and the “strength” model of self-control: conceptual overlap and commonalities. Stress. Health 31, 89–94. doi: 10.1002/smi.2639 

 Harvey, A. (2002). A cognitive model of in somnia. Behav. Res. Ther. 40, 869–893. doi: 10.1016/S0005-7967(01)00061-4 

 Hayes, A. F. (2017). Introduction to mediation, moderation, and conditional process analysis: a regression-based approach. New York: Guilford Publications.


 Hayes, A. F., and Scharkow, M. (2013). The relative trustworthiness of inferential tests of the indirect effect in statistical mediation analysis. Psychol. Sci. 24, 1918–1927. doi: 10.1177/0956797613480187 

 Heinrichs, N., and Hofmann, S. G. (2005). Cognitive assessment of social anxiety: a comparison of self-report and thought listing methods. Cogn. Behav. Ther. 34, 3–15. doi: 10.1080/16506070410030106 

 Hiller, R. M., Johnston, A., Dohnt, H., Lovato, N., and Gradisar, M. (2015). Assessing cognitive processes related to insomnia: a review and measurement guide for Harvey’s cognitive model for the maintenance of insomnia. Sleep Med. Rev. 23, 46–53. doi: 10.1016/j.smrv.2014.11.006 

 Hobfoll, S. E. (1989). Conservation of resources: a new attempt at conceptualizing stress. Am. Psychol. 44, 513–524. doi: 10.1037/0003-066X.44.3.513 

 Hollister-Wagner, G. H., Foshee, V. A., and Jackson, C. (2001). Adolescent aggression: Models of resiliency. J. Appl. Soc. Psychol. 31, 445–466. doi: 10.1111/j.1559-1816.2001.tb02050.x


 Horenstein, A., Morrison, A. S., Goldin, P., Ten Brink, M., Gross, J. J., and Heimberg, R. G. (2019). Sleep quality and treatment of social anxiety disorder. Anxiety Stress Coping 32, 387–398. doi: 10.1080/10615806.2019.1617854 

 Iverach, L., Rapee, R. M., Wong, Q. J. J., and Lowe, R. (2017). Maintenance of social anxiety in stuttering: a cognitive-behavioral model. Am. J. Speech Lang. Pathol. 26, 540–556. doi: 10.1044/2016_AJSLP-16-0033 

 Jiang, X., Zheng, X., Yang, J., Ye, C., Chen, Y., Zhang, Z., et al. (2015). A systematic review of studies on the prevalence of insomnia in university students. Public Health 129, 1579–1584. doi: 10.1016/j.puhe.2015.07.030 

 Kim, H., Callan, M. J., Gheorghiu, A. I., and Skylark, W. J. (2018). Social comparison processes in the experience of personal relative deprivation. J. Appl. Soc. Psychol. 48, 519–532. doi: 10.1111/jasp.12531


 Kim, J. J., Oldham, M., Fernando, A. T., and Kirby, J. N. (2021). Compassion mediates poor sleep quality and mental health outcomes. Mindfulness 12, 1252–1261. doi: 10.1007/s12671-021-01595-8


 Kuo, F. W., and Yang, S. C. (2019). In-group comparison is painful but meaningful: the moderator of classroom ethnic composition and the mediators of self-esteem and school belonging for upward comparisons. J. Soc. Psychol. 159, 531–545. doi: 10.1080/00224545.2018.1515721 

 Leary, M. R., and Kowalski, R. M. (1993). The interaction anxiousness scale: construct and criterion-related validity. J. Pers. Assess. 61, 136–146. doi: 10.1207/s15327752jpa6101_10 

 Leviston, Z., Dandy, J., Jetten, J., and Walker, I. (2020). The role of relative deprivation in majority-culture support for multiculturalism. J. Appl. Soc. Psychol. 50, 228–239. doi: 10.1111/jasp.12652


 Li, Y., Gu, S., Wang, Z., Li, H., Xu, X., Zhu, H., et al. (2019). Relationship between stressful life events and sleep quality: rumination as a mediator and resilience as a moderator. Front. Psych. 10:348. doi: 10.3389/fpsyt.2019.00348 

 Lima, R. A., de Barros, M. V. G., dos Santos, M. A. M., Machado, L., Bezerra, J., and Soares, F. C. (2020). The synergic relationship between social anxiety, depressive symptoms, poor sleep quality and body fatness in adolescents. J. Affect. Disord. 260, 200–205. doi: 10.1016/j.jad.2019.08.074 

 Littlewood, D. L., Kyle, S. D., Carter, L.-A., Peters, S., Pratt, D., and Gooding, P. (2019). Short sleep duration and poor sleep quality predict next-day suicidal ideation: an ecological momentary assessment study. Psychol. Med. 49, 403–411. doi: 10.1017/S0033291718001009 

 Liu, Q. X., Hu, Q., and Zhi, D. (2021). Parent-child technology interference and cyber-relationship addiction among adolescents: moderated mediation model. J. Psychol. Sci. 122, 171–176. doi: 10.1016/j.paid.2017.10.031


 Liu, X. C., Tang, M. Q., Hu, L., Wang, A. L., Wu, X. G., and Zhao, G. F. (1996). The study on the reliability and validity of Pittsburgh sleep quality index. Chin. J. Psychiatry. 29, 103–107.


 Liu, Q. Q., Zhou, Z.-K., Yang, X. Q. Q., Kong, F.-C., Sun, X.-J., and Fan, C.-Y. (2018). Mindfulness and sleep quality in adolescents: analysis of rumination as a mediator and self-control as a moderator. Pers. Indiv. Differ. 122, 171–176. doi: 10.1016/j.paid.2017.10.031


 Lundh, L.-J., and Broman, J.-E. (2000). Insomnia as an interaction between sleep-interfering and sleep-interpreting processes. J. Psychosom. Res. 49, 299–310. doi: 10.1016/s0022-3999(00)00150-1 

 Lwanga, S. K., and Lemeshow, S. (1991). Sample size determination in health studies: A practical manual. Geneva: World Health Organisation, 1–58.


 Ma, A. (2012). Relative deprivation and social adaption: the role of mediator and moderator. Acta Psychol. Sin. 44, 377–387. doi: 10.3724/SP.J.1041.2012.00377


 Mackenzie, M. B., and Fowler, K. F. (2013). Social anxiety disorder in the Canadian population: exploring gender differences in sociodemographic profile. J. Anxiety Disord. 27, 427–434. doi: 10.1016/j.janxdis.2013.05.006 

 Maheshwari, G., and Shaukat, F. (2019). Impact of poor sleep quality on the academic performance of medical students. Curēus Palo Alto 11:e4357. doi: 10.7759/cureus.4357 

 Makadi, E., and Koszycki, D. (2020). Exploring connections between self-compassion, mindfulness, and social anxiety. Mindfulness 11, 480–492. doi: 10.1007/s12671-019-01270-z


 Mengjie Big data research
. (2020). 2020 Sleep Quality Report of Chinese People. Available at: https://mr.mbd.baidu.com/r/Z58JLiTQGY?f=cp&u=cf6a87a18620a957


 Meers, J., Stout-Aguilar, J., and Nowakowski, S. (2019). Sex differences in sleep health. Sleep Health. ed. M. A. Grandner (Elsevier Academic Press) 21–29.


 Mohammadi, S., Maleki, M., Tashkeh, M., Foroughi, A., and Goodarz, G. (2020). The effectiveness of mindfulness-based cognitive therapy on sleep quality of students with social anxiety disorder. J. Sleep. Sci. 5, 1–7. doi: 10.18502/jss.v5i1.4566


 Morrison, A. S., and Heimberg, R. G. (2013). Anxiety and social anxiety disorder. Annu. Rev. Clin. Psychol. 9, 249–274. doi: 10.1146/annurev-clinpsy-050212-185631 

 Nadler, J., Day, M. V., Beshai, S., and Mishra, S. (2020). The relative deprivation trap: how feeling deprived relates to symptoms of generalized anxiety disorder. J. Soc. Clin. Psychol. 39, 897–922. doi: 10.1521/jscp.2020.39.10.897


 Norton, A. R., Abbott, M. J., Norberg, M. M., and Hunt, C. (2015). A systematic review of mindfulness and acceptance-based treatments for social anxiety disorder. J. Clin. Psychol. 71, 283–301. doi: 10.1002/jclp.22144 

 Ong, J. C., Ulmer, C. S., and Manber, R. (2012). Improving sleep with mindfulness and acceptance: a meta cognitive model of insomnia. Behav. Res. Ther. 50, 651–660. doi: 10.1016/j.brat.2012.08.001 

 Osborne, D., Sibley, C. G., and Sengupta, N. K. (2015). Income and neighbourhood-level inequality predict self-esteem and ethnic identity centrality through individual- and group-based relative deprivation: a multilevel path analysis. Eur. J. Soc. Psychol. 45, 368–377. doi: 10.1002/ejsp.2087


 Park, H. I., Jacob, A. C., Wagner, S. H., and Baiden, M. (2014). Job control and burnout: a meta-analytic test of the conservation of resources model. Appl. Psychol. 63, 607–642. doi: 10.1111/apps.12008


 Podsakoff, P. M., MacKenzie, S. B., Lee, J. Y., and Podsakoff, N. P. (2003). Common method biases in behavioral research: a critical review of the literature and recommended remedies. J. Appl. Psychol. 88, 879–903. doi: 10.1037/0021-9010.88.5.879 

 Podsakoff, P. M., MacKenzie, S. B., and Podsakoff, N. P. (2012). Sources of method bias in social science research and recommendations on how to control it. Annu. Rev. Psychol. 63, 539–569. doi: 10.1146/annurev-psych-120710-100452665


 Rash, J. A., Kavanagh, V. A., and Garland, S. N. (2019). A meta-analysis of mindfulness-based therapies for insomnia and sleep disturbance: moving towards processes of change. Sleep Med. Clin. 14, 209–233. doi: 10.1016/j.jsmc.2019.01.004 

 Samaranayake, C. B., Arroll, B., and Fernando, A. T. (2014). Sleep disorders, depression, anxiety and satisfaction with life among young adults: a survey of university students in Auckland, New Zealand. N. Z. Med. J. 127, 13–22. http://journal.nzma.org.nz/journal/127-1399/6235/.

 Scaini, S., Belotti, R., and Ogliari, A. (2014). Genetic and environmental contributions to social anxiety across different ages: a meta-analytic approach to twin data. J. Anxiety Disord. 28, 650–656. doi: 10.1016/j.janxdis.2014.07.002 

 Shapiro, S. L., Carlson, L. E., Astin, J. A., and Freedman, B. (2006). Mechanisms of mindfulness. J. Clin. Psychol. 62, 373–386. doi: 10.1002/jclp.20237 

 Shen, L., van Schie, J., Ditchburn, G., Brook, L., and Bei, B. (2018). Positive and negative emotions: differential associations with sleep duration and quality in adolescents. J. Youth Adolesc. 47, 2584–2595. doi: 10.1007/s10964-018-0899-1 

 Smith, H. J., Pettigrew, T. F., Pippin, G. M., and Bialosiewicz, S. (2012). Relative deprivation: a theoretical and meta-analytic review. Personal. Soc. Psychol. Rev. 16, 203–232. doi: 10.1177/1088868311430825 

 Spielman, A. J., Caruso, L. S., and Glovinsky, P. B. (1987). A behavioral perspective on insomnia treatment. Personal. Soc. Psychol. Rev. 10, 541–553. doi: 10.1016/S0193-953X(18)30532-X


 Stranges, S., Tigbe, W., Gómez-Olivé, F. X., Thorogood, M., and Kandala, N.-B. (2012). Sleep problems: an emerging global epidemic? Findings from the indepth who-sage study among more than 40,000 older adults from 8 countries across Africa and Asia. Sleep 35, 1173–1181. doi: 10.5665/sleep.2012 

 Sun, X., Zhang, Y., Niu, G., Tian, Y., Xu, L., and Duan, C. (2021). Ostracism and problematic smartphone use: the mediating effect of social self-efficacy and moderating effect of rejection sensitivity. Int. J. Ment. Health. Addict. 1–14, 1–14. doi: 10.1007/s11469-021-00661-5


 Wang, C., Bangdiwala, S. I., Rangarajan, S., Lear, S. A., AlHabib, K. F., Mohan, V., et al. (2019). Association of estimated sleep duration and naps with mortality and cardiovascular events: a study of 116 632 people from 21 countries. Eur. Heart J. 40, 1620–1629. doi: 10.1093/eurheartj/ehy695 

 Wang, R. J., Li, H., Ni, S. G., and Wang, X. Y. (2017). Family function and sleep qualities in migrant adolescents: a conditional process analysis. Chin. J. Clin. Psychol. 25, 704–708. doi: 10.16128/j.cnki.1005-3611.2017.04.024


 Watkins, S. C., and Ohannessian, C. M. (2022). Family functioning and anxiety symptoms in adolescents: the moderating role of mindfulness. J. Child Fam. Stud. 31, 1474–1488. doi: 10.1007/s10826-021-02219-4 

 Wołyńczyk-Gmaj, J. A., Trucco, E. M., Kobyliński, P., Zaorska, J., Gmaj, B., and Kopera, M. (2022). Emotional dysregulation, anxiety symptoms and insomnia in individuals with alcohol use disorder. Int. J. Environ. Res. Public Health 19:2700. doi: 10.3390/ijerph19052700 

 Woodley, J., and Smith, S. (2006). Safety behaviors and dysfunctional beliefs about sleep: testing a cognitive model of the maintenance of insomnia. J. Psychosom. Res. 60, 551–557. doi: 10.1016/j.jpsychores.2006.03.002 

 Xiong, M., Chen, J., and Johnson, W. (2021a). Relative deprivation and social anxiety among Chinese migrant children: testing a moderated mediation model of perceived control and belief in a just world. J. Health Psychol. 27, 2581–2602. doi: 10.1177/1359105321105938


 Xiong, M., Liu, R. J., and Ye, Y. D. (2021b). Reciprocal relations between relative deprivation and psychological adjustment among single-parent children in China: a longitudinal study. Acta Psychol. Sin. 53, 67–80. doi: 10.3724/SP.J.1041.2021.00067


 Xiong, M., and Ye, Y. D. (2016). Relative deprivation: concept, measurement, influencing factors and effects. Adv. Psychol. Sci. 24, 438–453. doi: 10.3724/SP.J.1042.2016.00438 

 Yang, X. J., Zhou, Z. Z., Liu, Q. Q., and Fan, C. Y. (2019). Mobile phone addiction and adolescents’ anxiety and depression: the moderating role of mindfulness. J. Child Fam. Stud. 28, 822–830. doi: 10.1007/s10826-018-01323-2


 Ye, B. J., Yang, X., Chen, Z. S., and Yang, J. (2021). Being bullied on college students’ aggressive behaviors: the mediating effect of relative deprivation and the moderating effect of violence exposure in daily environment. J. Psychol. Sci. 44, 309–315. doi: 10.16719/j.cnki.1671-6981.20210208


 Young, J. E. (1986). “A cognitive-behavioral approach to friendship disorders” in Friendship and social interaction, eds. V. J. Derlega and B. A. Winstead, (New York: Springer).


 Yue, P. F., Zhang, M., and Wei, H. (2020). Effect of childhood maltreatment on internet addiction: the role of mindfulness and resilience. Chin. J. Clin. Psychol. 28, 1144–1147. doi: 10.16128/j.cnki.1005-3611.2020.06.013


 Zhang, S. S., and Liu, Z. H. (2022). The impact of social network upward social comparison on sleep quality in college students: the effect of online social anxiety and optimistic personality. Chin. J. Health Psychol. 30, 1–10. doi: 10.13342/j.cnki.cjhp.2022.11.023


 Zhang, X. Z., Luo, J., Peng, T., and Yang, Q. S. (2022). The impact of relative deprivation on interpersonal adaptability in college freshmen: the chain mediating effect of core self-evaluation and social anxiety. J. Xinyang. Norm. Univ. 42, 93–98. doi: 10.3969/j.issn.1003-0964.2022.01.013


 Zhou, H., and Long, L. R. (2004). Statistical remedies for common method biases. Adv. Psychol. Sci. 12, 942–950. doi: 10.3969/j.issn.1671-3710.2004.06.018


 Zhou, H., Xiao, W. L., Li, X. W., and Jiang, H. B. (2022). The influence of alexithymia on problematic mobile phone use among Chinese adolescent students: multiple mediating roles of social interaction anxiousness and core self-evaluations. J. Affect. Disord. 308, 569–576. doi: 10.1016/j.jad.2022.04.051 

 Zimmerman, M. A., Ramírez-Valles, J., and Maton, K. I. (1999). Resilience among urban African American male adolescents: A study of the protective effects of sociopolitical control on their mental health. Am. J. Community Psychol. 27, 733–751. doi: 10.1023/a:1022205008237




OPS/xhtml/Nav.xhtml




Contents





		Cover



		How relative deprivation affects the sleep quality of Chinese college students: testing an integrated model of social anxiety and trait mindfulness



		Introduction



		Theory and hypotheses



		Relative deprivation and sleep quality



		Mediating role of social anxiety



		Moderating role of trait mindfulness



		The current study









		Materials and methods



		Participants and procedures



		Measures



		Relative deprivation



		Social anxiety



		Trait mindfulness



		Sleep quality









		Statistical analyses









		Results



		Preliminary analyses



		Testing the mediation model



		Testing the moderated mediation model









		Discussion



		Relative deprivation and sleep quality



		Mediating effect of social anxiety



		Moderating effect of trait mindfulness



		Limitations and implications









		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References



















OPS/images/cover.jpg
’ frontiers | Frontiers in Psychology

How relative deprivation affects
the sleep quality of Chinese
college students: testing an

integrated model of social anxiety
and trait mindfulness












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
' frontiers Frontiers in Psychology






OPS/images/fpsyg-14-1111845-g004.jpg





OPS/images/fpsyg-14-1111845-t001.jpg
AELELIES Mean SD

1. Age 19.98 1.6 -
2.Sex / 1 -0.04 -

3. Relative deprivation 305 0.95 -0.05 ~0.13% -

4. Mindfulness 332 0.72 ~0.08% 0.05 ~0.15% -

5. Social anxiety 3.20 0.58 -0.03 0.02 0.24%% 0.03 -

6. Sleep quality 530 263 0.01 ~0.04 0.16%% 0.05 0.15%% -

=568, 4p<0.05; **p<0.01





OPS/images/fpsyg-14-1111845-g002.jpg
03

—— Low mindfulness -4+ High mindfulness

B=29,1=639,p< 001

0.4+ T 1
Low relative deprivation High relative deprivation





OPS/images/fpsyg-14-1111845-g003.jpg
[ R Daon i) sl sty

Lo
[ RDA Seep Quaiy






OPS/images/fpsyg-14-1111845-t004.jpg
Outcome (Y)  Predictors (X)

Model summary

R?

SA

RD
M

RD x M

Effect M values
M-1SD (~1.004)
Indirect M (-0.003)

M+1SD (0.999)

N'=568. Bootstrap sample size=5,000. CI, confidence interval; LL, low limit;

#p<0.05; **p<0.01; ***p<0,001.

029

0.08

B
029
020

-0.12

858w+

Boot SE
005
004

0.06

~001

009

-012

020+

007

020

012

~0.01

0.02

0.08

0.05

0.04

0.04

0.03

(~0.06,0.04]
(-0.07,025]
(-0.22,-0.01]
[0.11,0.29]
(-0.01,0.15]
(-0.15,-0.02]

ot ULCI
038
029
024

s UL, upper limit; SC, subjective class; RD, relative deprivation; M, mindfulness; SA, social ansiety.





OPS/images/fpsyg-14-1111845-t002.jpg
Female

Variables Cohen’s d
Relative deprivation 319 104 294 0.86 ERERS 0.007 026
Mindfulness 328 079 335 0.65 -117% 0.019 0.097
Social anxiety 319 0.60 321 056 -038 0459 0.034
Sleep quality 540 273 521 256 -083 0.468 0.072

=568, 4p<0.05; **p<0.01





OPS/images/fpsyg-14-1111845-t003.jpg
Predictors

Outcome (Y) )

Model summa

95% CI

sQ
Age
Sex
sC
RD
SA
Age
Sex
sc
RD
SQ
Age
Sex
sC
RD
SA
Effect
Direct
Indirect

P<0.05; *2p<0.01; *+p<0.001.

019

026

022

=568, Bootstrap sample sze = 5,000. C1, confidence interval; LL, low limit;

0.07

0.05

UL upper

sape

~0.12%

015w
10.43%5%
-002
0.09
—0.12%
0.23%0%
55w
0.01
~0.04
-0.10
012

011

Boot SE Boot LLCI

it

0.04 0.04

0.01 0.01

0.03

0.08

0.06

0.04

0.02

0.08

0.05

0.04

0.03

0.08

0.06

0.04

0.04

[~0.04,0.06]
(~020,0.13]
[~023,-0.01]
(0.07,0.23)

[~0.07,0.031]
1~007,025)
[~0.23,~0.02)

(015,031

[~0.04,0.06]

[-0.21,0.12]

[~0.21,0.005]
(004,021]

(0.03,020)

Boot ULCI
021

0.05

SC, subjective class; RD, relative deprivation; SA, social anxiety; SQ. sleep quality:





OPS/images/fpsyg-14-1111845-e001.jpg
_ 1967 %0.5%0.5
0.052






OPS/images/fpsyg-14-1111845-g001.jpg
Relative
Deprivation

Social

Ansiety

Sleep
Quality

H






