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The longitudinal relationship between students’ pre-existing adaptability and subsequent sleep and mental health during the COVID-19 pandemic has not been studied. The present study examines the relationship between adaptability and students’ anxiety, depression, and insomnia during and after the lockdown related to COVID-19. 5,235 university students participated in a longitudinal study with three time points. Students completed the Adaptability Scale before the outbreak (October 2019; Time 1), the Insomnia Severity Index (ISI) both during (April 2020; Time 2) and after lockdown (March 2021; Time 3), the Anxiety and Depression subscales of the SCL-90 (at Time 1 and 3), and the SAS/SDS (at Time 2). The results showed that self-reported adaptability is significantly negatively correlated with anxiety and depression, and that anxiety and depression are positively correlated with insomnia. Furthermore, adaptability protects from insomnia both directly and through its negative relationship with anxiety and depression. This study sheds light on the internal mechanisms mediating the relationship between students’ adaptability and experience of insomnia in challenging circumstances. Implications for curtailing the negative effects of stressful events on students’ sleep health by improving their adaptability and reducing their anxiety and depression are discussed.
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INTRODUCTION

Numerous studies have demonstrated the relationship between stressful events—like natural disasters—and negative outcomes like insomnia (1), anxiety (2), and depression (3). Unlike localized natural disasters (e.g., flooding, earthquakes), the COVID-19 pandemic was a natural disaster that impacted individuals around the world (4), with a disproportionate impact on university students (5).

As universities shut down and students suddenly were removed from their academic and social supports (6), university students reported declines in their physical and mental health (7–11). In line with previous research documenting sleep disturbances in response to traumatic events (12), insomnia has been identified as an important adverse outcome of the COVID-19 pandemic (13, 14), particularly for university students (5). Insomnia is defined as a difficulty with sleep onset and sleep maintenance resulting in impairment and distress (15). Adaptability has emerged as an important protective factor for individuals in the pandemic (16–19). The present study therefore examines the long-term impact of adaptability—measured before the pandemic—on the development of insomnia in university students both during and after lockdown, along with potential mediators of this relationship (i.e., anxiety and depression; see Figure 1).
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FIGURE 1. Conceptual model of adaptability, anxiety, depression, and insomnia.


Adaptability is defined as the ability to adjust one’s cognition, emotion, and behavior in response to changing, new, or uncertain conditions (20, 21). During the COVID-19 pandemic, students needed to adjust to vast changes to their daily lives associated with the closure of universities, confinement to one’s home, and the shift to remote learning. Individuals with greater adaptability showed more positive academic emotions and greater academic engagement in remote learning (19). In addition, adaptability predicted their distress and mood during COVID-19, controlling for personality, mattering, and automatic thoughts (16).

Adaptability thus appears to be a beneficial predispositional factor for students. The 3P model of insomnia (also known as the Spielman model) is a widely used theoretical framework for explaining insomnia (22–24). According to the 3P model of insomnia, persistent insomnia can be explained by a combination of three factors, namely predisposing factors, precipitating factors, and perpetuating factors (25). Predisposing factors include characteristics that predispose an individual to insomnia, such as genetics, cognitive style, awakening ability, or the tendency to ruminate or worry (26, 27). However, predisposing factors can also be beneficial factors, such as adaptability or mindfulness, that negatively predict insomnia. Precipitating factors include factors and events that trigger sudden insomnia, such as stressful events, or environmental or psychological stressors (25). Perpetuating factors include maladaptive emotions, such as sleep-related anxiety (28) or coping behaviors, such as going to bed early, that the individual enacts to cope with sleep disturbances. Predisposing factors and precipitating factors interact to cause temporary sleep disturbances, whereas maintenance factors make the individual’s insomnia symptoms persist (26). The present study examines the predisposing factor of adaptability (and its effect on other predisposing factors like anxiety and depression) in the context of the precipitating factors of the pandemic and the shift to remote learning.

Past research on the key role of adaptability as a protective factor for insomnia following natural disasters suggests that adaptability may play a beneficial role as a predisposing factor in individuals’ sleep health during the COVID-19 pandemic. Varela et al. (29), for example, found adaptability was the only significant predictor of insomnia following an earthquake in Greece. Liu et al. (30) found that the hardiness factor of psychological resilience (i.e., the ability to adapt to adversity) was a protective factor for insomnia among medical professionals working in the COVID-19 response in China.

Given the relationship between stressful events and insomnia (31, 32), it not surprising that insomnia and other sleep complaints increased during the precipitating event of the COVID-19 pandemic. According to the NHS (33), insomnia refers to difficulty in going to sleep, waking up during the night, waking up early, feeling irritable during the day, and feeling tired after waking up on a regular basis. In France, the prevalence of sleep problems increased from 49% before the pandemic to 74% during the lockdown (34). Similarly, Lin et al. (35) reported a 37% increase in clinical insomnia in China from before to during the pandemic. However, individual variability in sleep responses to the pandemic are striking. In one study, whereas approximately 29% of participants showed a decrease in their sleep quality over the first weeks of the pandemic, approximately 47% showed an improvement in their sleep (36). We propose that individuals’ adaptability—and the effect of adaptability on their psychological well-being—may explain this variability in sleep outcomes across individuals in the year following the outbreak of COVID-19.

How does adaptability impact individuals’ sleep in times of crisis? We propose that adaptability impacts individuals’ levels of anxiety and depression, which then impacts their sleep (see Figure 1). Previous researchers have proposed that stress—like that experienced during the COVID-19 pandemic– induces maladaptive responses like anxiety, which in turn affect sleep quality (26, 37). The pandemic has been associated with a significant increase in anxiety and depression around the world [e.g., a meta-analysis from (38) estimated an increase of 31.9 and 33.7%, respectively] and among university students in China in particular (39). Adaptability, on the other hand, plays a protective role by buffering individuals from these negative emotional responses to challenging circumstances. University students high in adaptability, for example, reported fewer negative emotions during the pandemic, including anxiety, hopelessness, and boredom (19).

Concerning the second step of this model (see Figure 1), many studies have demonstrated the relationship between both the predisposing factors of depression and anxiety and insomnia (40–42). Further, both anxiety and depression have been found to mediate the relationship between other factors and insomnia; for example, anxiety and depression mediate the relationship between conscientiousness/stability and insomnia (43), and anxiety mediated the relationship between perfectionism and insomnia in a longitudinal study (44). This research suggests that anxiety and depression play a proximal role in insomnia.

However, a good deal of research has indicated reciprocal relationships between anxiety, depression, and insomnia (42, 45), indicating the need to measure changes over time. Previous studies have mostly relied on cross-sectional designs to examine insomnia during the COVID-19 pandemic [e.g., (8, 46–48)], which are unable to examine relationships between pre-pandemic individual characteristics and subsequent mental and sleep health over time during the pandemic. Our longitudinal design addresses this gap in the research.

In sum, our study has two aims. The first aim is to explore the relationship between adaptability as a predisposing individual difference and insomnia both during and after the lockdowns associated with COVID-19. The second aim is to understand the mediating role of anxiety and depression in this relationship. Using a longitudinal design, we first examine if adaptability measured before the pandemic influences insomnia during and after the lockdown. Second, we examine whether anxiety and depression (measured at Time 2 and 3) influence sleep quality both during and after the lockdown, that is, the possible mediating role of anxiety and depression in the relationship between adaptability and insomnia.



MATERIALS AND METHODS


Ethics Statement

This study was approved by our university’s Research Ethics Committee. All procedures complied with the ethical standards of the latest version of the Helsinki Declaration. All participants willingly gave their informed consent digitally after being informed about the purpose of the study. All analyses were based on anonymous data.



Participants and Design

Longitudinal data was collected via a Chinese online research panel, Wenjuanxing1, which is functionally equivalent to Amazon Mechanical Turk. 8,547 university students participated in the Time 1 (T1) assessment. Of these, 5,408 took part in the Time 2 (T2) assessment and 5,235 took part in the Time 3 (T3) assessment (2,747 females, 2,488 males), with a 38.75% attrition rate. There were no sample differences among the three waves in age (F = 1.11, p = 0.33) or gender (Kruskal–Wallis test; χ = 2.20, p = 0.33) (49). The final sample size was 5,235, with mean age = 19.00 years, SD = 0.89.

T1 took place in October 2019 (before the COVID-related restrictions) and measured adaptability, anxiety, and depression. T2 took place in April 2020 (during the COVID-related restrictions and remote learning) and measured anxiety, depression, and insomnia. T3 took place in March 2021 (after the COVID-related restrictions were lifted) and measured anxiety, depression, and insomnia.



Measures


Adaptability Scale

Students’ adaptability was assessed using the nine-item Adaptability Scale [(50); Chinese version: (19)] in T1. This scale comprises six items referring to cognitive-behavioral adaptability (e.g., “I am able to think through a number of possible options to assist me in a new situation”) and three items referring to affective adaptability (e.g., “When uncertainty arises, I am able to minimize frustration or irritability so that I can deal with it best”). The items were assessed on a 7-point scale ranging from 1 (Strongly disagree) to 7 (Strongly agree). The scale showed good internal consistency (αt1 = 0.91).



Anxiety and Depression Subscales of the Symptom Checklist 90

We applied the anxiety and depression subscales of the SCL-90 (51) to assess anxiety and depression at both T1 and T3. The anxiety and depression subscales include 10 items and 13 items, respectively. The items were rated along a 5-point response scale with 1–5 representing the severity as follows: “1 = none,” “2 = light,” “3 = moderate,” “4 = quite heavy,” and “5 = severe.” The SCL-90 uses a standardized scoring algorithm to define anxiety symptoms, with a total score range of 10–50. Individuals were categorized as experiencing anxiety symptoms if the anxiety subscale score was >20. A standardized scoring algorithm is also used to define depression symptoms, with a total score range of 13–65. Individuals were categorized as experiencing depression symptoms if the anxiety subscale score was >26. The anxiety and depression subscales were internally consistent (αt1 = 0.85 and 0.89, respectively; αt3 = 0.89 and 0.92, respectively).



Zung Self-Rating Anxiety Scale

Anxiety at T2 was measured by the SAS [(52); Chinese version: (53)], which contains 20 items. The scale covers both psychological symptoms (e.g., “I feel afraid for no reason at all”) and somatic symptoms (e.g., “My arms and legs shake and tremble”). The items were rated along a 4-point response scale ranging from 1 (A little of the time) to 4 (Most of the time). The SAS uses a standardized scoring algorithm to define anxiety symptoms, with a total score range of 25–100. Individuals were categorized as experiencing anxiety symptoms if the SAS score was greater than or equal to 50. The scale was internally consistent (αt2 = 0.76).



Zung Self-Rating Depression Scale

Depression at T2 was evaluated by the SDS [(54); Chinese version: (55)]. The scale contains 20 items, of which 10 items indicate negative experience (e.g., “I feel unhappy and depressed”) and 10 items indicate positive experience (e.g., “I am hopeful for the future”; reverse coded). Participants responded using a 4-point Likert scale ranging from 1 (A little of the time) to 4 (Most of the time). The SDS uses a standardized scoring algorithm to define depression symptoms, with a total score range of 25–100. Individuals were categorized as experiencing depression symptoms if the SDS score was greater than or equal to 50. The scale was internally consistent (αt2 = 0.86).



Insomnia Severity Index

The ISI (15) was used to measure the severity of insomnia during COVID-19 at both T2 and T3. This scale includes 7 items that are rated on a 0–4 scale. The total score ranges from 0 to 28, with a higher score indicating a greater number of insomnia symptoms (0–7 = No clinically significant insomnia; 8–14 = Subthreshold insomnia; 15–21 = Moderate severity clinical insomnia; 22–28 = Severe clinical insomnia). The scale was internally consistent (αt2 = 0.88; αt3 = 0.88).




Data Analysis

The statistical analyses were performed using SPSS Version 25.0, with the PROCESS macro for SPSS utilized for the multiple mediation model (56). PROCESS Model 82 was used to test the mediating role of anxiety and depression (mediators) in the relationship between adaptability at T1 (independent variable) and insomnia at T2 (dependent variable Model 1) and T3 (dependent variable in Model 2). 5,000 bootstrap samples and the 95% bias-corrected confidence interval (95% CI) were set to examine the significance of the two mediation effects (56). As different scales for anxiety and insomnia were used at different time points, scores were standardized to allow comparison. The statistical significance level was set at p < 0.05.



Common Method Biases

The Harman single-factor test was used to diagnose the common method bias (57). The results of principal component factor analysis without rotation showed that there were 17 factors whose eigenvalues were greater than 1. The variance explained by the first factor was 19.73%, which falls below the threshold of 40%. The results showed that there is no serious common method bias in this study.




RESULTS


Descriptive Statistics and Correlations

The means (M), standard deviations (SD), skewness, and kurtosis, and reliabilities for all variables across the two-time points are displayed in Table 1. All the measures had acceptable reliabilities (ranging from 0.76 to 0.92).


TABLE 1. Descriptive statistics of all study variables (n = 5235).
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Pearson correlations for the relations between the variables are displayed in Table 2. T1 adaptability was negatively correlated with T1, T2, and T3 anxiety (rs = −0.32, −0.15, and −0.14, respectively; ps < 0.01); T1, T2, and T3 depression (rs = −0.36, −0.19, and −0.16, respectively; ps < 0.01); and T2 and T3 insomnia (rs = −0.13, −0.14, respectively; ps < 0.01). Moreover, T2 insomnia was positively correlated with T1, T2, and T3 anxiety (rs = 0.28, 0.49, and 0.30, respectively; ps < 0.01), and T1, T2, and T3 depression (rs = 0.30, 0.40, and 0.31, respectively; ps < 0.01). In addition, T3 insomnia was positively correlated with T1, T2, and T3 anxiety (rs = 0.27, 0.31, and 0.56, respectively; ps < 0.01), and T1, T2, and T3 depression (rs = 0.28, 0.28, and 0.56, respectively; ps < 0.01).


TABLE 2. Pearson correlation of all study variables (n = 5235).
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The Multiple Mediation Effects of Adaptability, Anxiety, Depression, and Insomnia at T1 and T2

The results of the regression analysis are shown in Figure 2 and Table 3. To first review the role of T1 adaptability: T1 adaptability significantly negatively predicted T1 anxiety (β = −0.317, p < 0.001), T2 anxiety (β = −0.074, p < 0.001), T1 depression (β = −0.356, p < 0.001), and T2 depression (β = −0.091, p < 0.001). However, T1 adaptability did not significantly predict T2 insomnia (β = 0.007, p = 0.558).
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FIGURE 2. Multiple-mediating test of adaptability, anxiety, depression, and insomnia at T1 and T2. *p < 0.05, ***p < 0.001.



TABLE 3. Regression analysis of variable relationships at T1 and T2 (n = 5235).
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T1 anxiety and depression also had significant effects. T1 anxiety positively predicted T2 anxiety (β = 0.251, p < 0.001) and T2 insomnia (β = 0.055, p < 0.001). T1 depression positively predicted T2 depression (β = 0.291, p < 0.001) and T2 insomnia (β = 0.123, p < 0.001). T2 depression positively predicted T2 insomnia (β = 0.045, p < 0.05). A strong regressive path was shown between T2 anxiety and T2 insomnia (β = 0.407, p < 0.001).

The final regression model for insomnia, which included T1 adaptability, T1 anxiety, T2 anxiety, T1 depression, and T2 depression, was highly significant and accounted for 27% of the variability in T2 insomnia.

The bootstrap method was used to sample 5,000 times and build a 95% unbiased correction confidence interval for our multiple-mediating model for T1 and T2. The direct path from T1 adaptability to T2 insomnia was not significant (β = 0.007, 95% CI [−0.010, 0.019]). The chain intermediary effect of T1 and T2 anxiety (β = −0.032, 95% CI [−0.039, −0.026]) was significant, as well as the chain intermediary effect of T1 and T2 depression (β = −0.005, 95% CI [−0.009, −0.000]), indicating a significant mediation by both anxiety and depression at two time points. These two paths accounted for 23.02 and 3.60% of the total effect, respectively. T1 adaptability also had indirect effects on T2 insomnia through T1 anxiety (β = −0.017, 95% CI [−0.033, −0.002]), T2 anxiety (β = −0.030, 95% CI [−0.043, −0.018]), T1 depression (β = −0.044, 95% CI [−0.063, −0.026]), and T2 depression (β = −0.004, 95% CI [−0.009, −0.000]), which accounted for 12.23, 21.58, 31.65, and 2.88% of the total effect, respectively (see Table 4).


TABLE 4. Mediation effects test at T1 and T2.
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The Multiple Mediation Effects of Adaptability, Anxiety, Depression, and Insomnia at T1 and T3

The results of the regression analysis examining variables from T1 and T3 are shown in Figure 3 and Table 5. T1 adaptability significantly negatively predicted T1 anxiety (β = −0.317, p < 0.001), T1 depression (β = −0.356, p < 0.001), and T3 insomnia (β = −0.038, p < 0.01). T1 adaptability did not significantly predict T3 anxiety (β = −0.021, p = 0.119) or T3 depression (β = −0.015, p = 0.264). T1 anxiety positively predicted T3 anxiety (β = 0.344, p < 0.001), but not T3 insomnia (β = 0.010, p = 0.620). T1 depression positively predicted T3 depression (β = 0.383, p < 0.001), but not T3 insomnia (β = 0.023, p = 0.271). A strong regressive path was shown between T3 anxiety and T3 insomnia (β = 0.315, p < 0.001) and between T3 depression and T3 insomnia (β = 0.307, p < 0.001). The final regression model for insomnia, which included T1 adaptability, T1 anxiety, T3 anxiety, T1 depression, and T3 depression, was highly significant and accounted for 36% of the variability in T3 insomnia.
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FIGURE 3. Multiple-mediating test of adaptability, anxiety, depression, and insomnia at T1 and T3. **p < 0.01, ***p < 0.001.



TABLE 5. Regression analysis of variable relationships at T1 and T3 (n = 5235).
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For the multiple-mediating model of variables from T1 and T3, the direct path from T1 adaptability to T3 insomnia was significant (β = −0.038, 95% CI [−0.037, −0.009]), accounting for 27.74% of the total effect. The chain intermediary effect of T1 and T3 anxiety (β = −0.034, 95% CI [−0.043, −0.027]) was significant, as well as the chain intermediary effect of T1 and T3 depression (β = −0.042, 95% CI [−0.050, −0.034]), indicating a significant chain mediation by both anxiety and depression at two time points. These two paths accounted for 24.82 and 30.66% of the total effect, respectively (see Table 6). T1 adaptability did not indirect impact T3 insomnia via T1 anxiety, T3 anxiety, T1 depression, or T3 depression, as shown in Table 6.


TABLE 6. Mediation effects test at T1 and T3.
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DISCUSSION

In the current study, we tested two multiple mediating models examining the role of adaptability, anxiety, and depression in predicting university students’ insomnia both during the COVID-19 lockdown and a year after the lockdown had begun. Although past studies have shown the key role of adaptability in sleep responses to crises [e.g., as the only significant factor influencing sleep disturbance following an earthquake; (29)], the present study elucidates the mechanisms underlying these relationships and further contributes longitudinal data to this issue. The results demonstrate that adaptability protects individuals from insomnia both directly and indirectly, by decreasing their anxiety and depression.

To examine how self-reported adaptability before a crisis predicts insomnia, we tested two models. Together, they provide consistent results concerning the role of pre-existing adaptability, anxiety, and depression for subsequent anxiety, depression, and insomnia both 6 and 17 months later. The only notable difference between the two models is the significant direct effect from T1 adaptability to T3 insomnia found in the second model. We suspect that students had to adapt to numerous changes over the year—from lockdown to return to school and numerous waves of infection risk—which led to an accentuated effect of this personality variable on insomnia (which, on average, increased from T2 to T3). Based on this intriguing finding, we suggest future research should explore how the impact of adaptability is moderated by the instability of the environment.

Overall, the present study breaks new ground in examining how adaptability—the ability to respond positively to challenging situations and changing demands in one’s environment—impacts sleep disorders. We found that adaptability (as a predisposing factor measured before the onset of the precipitating event) directly affected insomnia 17 months after measurement, and indirectly through both anxiety and depression. This highlights the importance of measuring the impact of adaptability longitudinally, as its effects are subtle, continuous, and best seen over time, as individuals’ adaptive changes in cognition, behavior, and affect in response to the environment produce favorable outcomes over time (58). For example, other research conducted during the pandemic found that students who were able to respond productively to the unexpected shift to remote learning and pandemic restrictions responded to their schoolwork with less anxiety, allowing them to engage more fully in their academic studies (19), and as a result, experience fewer sleeping problems (59). Similarly, positive adaptations to the impact of COVID-19 (e.g., living at home, learning remotely) may have allowed students to feel more hopeful and in control, generating less depression, and in turn, less insomnia (60). Importantly, adaptability continued to impact students as they had to adapt – again—to post-lockdown pandemic life, as seen as its direct and indirect effect on T3 insomnia 17 months after the measurement of adaptability.

Anxiety and depression both appeared heightened during the COVID-19 pandemic, particularly among quarantined individuals (61) and those with greater exposure to the media (11, 62). Information highlighting the health risks for older loved ones (63, 64) and possible negative health consequences even for those who recover (65) stoked legitimate fear, with consequences for mental health and sleep health. Social media use related to the pandemic, for example, was found to be associated with fear of COVID-19 and both directly and indirectly related to insomnia (66). Along with anxiety, experiencing depression, loneliness, and feelings of isolation were also considered hallmarks of the COVID-19 pandemic (67), due to the need to self-isolate or quarantine (and for university students, to complete schoolwork remotely). Thus, anxiety and depression are relevant mediators for the COVID-19 context. The present findings illustrate the importance of examining such mediators when examining predictors of insomnia.

There are also important practical implications of the present work that could be applied by universities and mental health counselors. Fostering adaptability should benefit both students’ mental health and sleep health. In times of upheaval, students need to look at their current cognitions, behaviors, and emotions, and then identify what changes they need to make given the changing circumstances to successfully adapt to the new environment. This greater adaptability should be associated with reduced depression and anxiety, and reduced sleep disturbances. The present study demonstrates that this effect lasts beyond the present moment to even a year following the lockdown.

According to the stress-buffering model (68), in times of significant stress, social connections mitigate the negative effects of stress on well-being. Loneliness and social isolation, on the other hand, are associated with anxiety, depression (69), poorer sleep quality (70, 71) and sleep fragmentation (72), and overall mortality risk (73). For the 30 million college students in China who were quarantined at home, the pandemic created a particularly challenging social context for students’ physical and mental health.

In addition to university students, the COVID-19 pandemic and lockdown was particularly difficult for those with chronic health conditions. Research investigating patients with inflammatory rheumatic diseases (IRD), including rheumatoid arthritis, psoriatic arthritis, axial spondylarthritis, and others, showed a greater level of self-reported concerns and anxiety (74). Other research showed patients with relapsing-remitting multiple sclerosis (RRMS) were more susceptible to the detrimental neuropsychiatric effects of the pandemic and this condition was associated with a higher psychiatric concern, with a report of 48.6% moderate to severe anxiety, 22% moderate to severe depression and 29.6% insomnia by RRMS patients (75). Future research should move beyond the current population of university students to examine the predisposing and precipitating factors associated with insomnia in these populations.

One limitation of the present study was that the psychological assessments were obtained with self-report, which may limit the objectivity of the data. Secondly, to eliminate the possibility of participants remembering (and simply repeating) their responses to the earlier assessment [i.e., memory effects; (76)] as well as to avoid boredom effects during the second assessment, we used different anxiety and depression scales at the second time point (as compared to the first and third). Both the anxiety and depression scales of the SCL-90, as well as the SAS and SDS, are highly reliable and valid measurements used in previous research [e.g., (39, 77)]. As Marcoulides and Grimm (78) demonstrate, when using different measures, outcome variables must be calculated based on a common metric. For this reason, standardized values of these different measures were applied in our analyses [e.g., (79)]. Although this may be perceived a potential limitation for our conclusions, we found similar relationships with these different measures as were observed with identical measures (e.g., T1 anxiety and depression significantly predicted both T2 anxiety and depression and T3 anxiety and depression, respectively, and both contributed to a significant chain mediation of T1 adaptability on T3 insomnia). Third, although the university students came from more than 20 provinces, they all came from China. Future research should replicate this model in other regions of the world.



CONCLUSION

The present longitudinal study examined the mechanisms underlying the relationship between adaptability and insomnia. We found that higher levels of pre-pandemic levels of adaptability protected students from insomnia both directly and indirectly, through its negative relationship with anxiety and depression. The present findings add to our understanding of how adaptability enables students to successfully navigate unexpected challenges like COVID-19, by protecting their mental health and sleep quality.



DATA AVAILABILITY STATEMENT

The datasets presented in this study can be found in online repositories. The names of the repository/repositories and accession number(s) can be found below: The data that support the findings of this study are openly available in [“OSF”] at https://osf.io/vqe94/?view_only=3b5754af106d44f99807367471be7670.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the Department of Psychology, Qingdao University. Written informed consent to participate in this study was provided by the participants’ legal guardian/next of kin.



AUTHOR CONTRIBUTIONS

KZ and ZM conceived and designed the survey, performed the survey, and contributed to materials and analysis tools. KZ and WC analyzed the data. KZ, ZM, EP-S, WC, YJ, and RJ wrote the manuscript. KZ, EP-S, WC, YJ, and RJ contributed to literature research. All authors contributed to the article and approved the submitted version.



FUNDING

This work was supported by the National Social Science Fund of China under Grant (21BSH098) and Shandong Social Science Foundation under Grant (21DSHJ03) awarded to KZ.


FOOTNOTES

1
https://www.wjx.cn/


REFERENCES

1. Hall Brown TS, Akeeb A, Mellman TA. The role of trauma type in the risk for insomnia. J Clin Sleep Med. (2015) 11:735–9. doi: 10.5664/jcsm.4846

2. Cook JD, Bickman L. Social support and psychological symptomatology following a natural disaster. J Traumat Stress. (1990) 3:541–56. doi: 10.1002/jts.2490030406

3. Nolen-Hoeksema S, Morrow J. A prospective study of depression and posttraumatic stress symptoms after a natural disaster: the 1989 Loma Prieta Earthquake. J Personal Soc Psychol. (1991) 61:115–21. doi: 10.1037/0022-3514.61.1.115

4. Seddighi H. COVID-19 as a natural disaster: focusing on exposure and vulnerability for response. Disaster Med Public Health Prepared. (2020) 14:e42–3. doi: 10.1017/dmp.2020.279

5. Marelli S, Castelnuovo A, Somma A, Castronovo V, Mombelli S, Bottoni D, et al. Impact of COVID-19 lockdown on sleep quality in university students and administration staff. J Neurol. (2021) 268:8–15. doi: 10.1007/s00415-020-10056-6

6. Eisenberg D, Gollust SE, Golberstein E, Hefner JL. Prevalence and correlates of depression, anxiety, and suicidality among university students. Am J Orthopsychiat. (2007) 77:534–42. doi: 10.1037/0002-9432.77.4.534

7. Peng M, Mo BR, Liu YS, Xu MM, Song XR, Liu LY, et al. Prevalence, risk factors and clinical correlates of depression in quarantined population during the COVID-19 outbreak [Article]. J Affect Disord. (2020) 275:119–24. doi: 10.1016/j.jad.2020.06.035

8. Shah SMA, Mohammad D, Qureshi MFH, Abbas MZ, Aleem S. Prevalence, psychological responses and associated correlates of depression, anxiety and stress in a global population, During the Coronavirus Disease (COVID-19) Pandemic. Commun Mental Health J. (2020) 57:101–10. doi: 10.1007/s10597-020-00728-y

9. Wang CY, Zhao H. The impact of COVID-19 on anxiety in Chinese university students. Front Psychol. (2020) 11:1168. doi: 10.3389/fpsyg.2020.01168

10. Wilson OWA, Holland KE, Elliott LD, Duffey M, Bopp M. The impact of the COVID-19 pandemic on US college students’ physical activity and mental health. J Phys Activ Health. (2021) 18:272–8. doi: 10.1123/jpah.2020-0325

11. Xiong JQ, Lipsitz O, Nasri F, Lui LMW, Gill H, Phan L, et al. Impact of COVID-19 pandemic on mental health in the general population: a systematic review. J Affect Disord. (2020) 277:55–64. doi: 10.1016/j.jad.2020.08.001

12. Lavie P. Current concepts: sleep disturbances in the wake of traumatic events. N Engl J Med. (2001) 345:1825–32. doi: 10.1056/NEJMra012893

13. Morin CM, Carrier J. The acute effects of the COVID-19 pandemic on insomnia and psychological symptoms. Sleep Med. (2021) 77:346–7. doi: 10.1016/j.sleep.2020.06.005

14. Pappa S, Ntella V, Giannakas T, Giannakoulis VG, Papoutsi E, Katsaounou P. Prevalence of depression, anxiety, and insomnia among healthcare workers during the COVID-19 pandemic: a systematic review and meta-analysis [Review]. Brain Behav Immun. (2020) 88:901–7. doi: 10.1016/j.bbi.2020.05.026

15. Bastien CH, Vallieres A, Morin CM. Validation of the insomnia severity index as an outcome measure for insomnia research. Sleep Med. (2001) 2:297–307. doi: 10.1016/S1389-9457(00)00065-4

16. Besser A, Flett GL, Nepon T, Zeigler-Hill V. Personality, cognition, and adaptability to the COVID-19 pandemic: associations with loneliness, distress, and positive and negative mood states. Int J Mental Health Addict. (2020) 2020:1–25. doi: 10.1007/s11469-020-00421-x

17. Besser A, Flett GL, Zeigler-Hill V. Adaptability to a sudden transition to online learning during the COVID-19 pandemic: understanding the challenges for students. Scholarsh Teach Learn Psychol. (2021) 2021:stl0000198. doi: 10.1037/stl0000198

18. Orkibi H. Creative adaptability: conceptual framework, measurement, and outcomes in times of crisis. Front Psychol. (2021) 11:588172. doi: 10.3389/fpsyg.2020.588172

19. Zhang KS, Wu SZ, Xu YL, Cao WJ, Goetz T, Parks-Stamm EJ. Adaptability promotes student engagement Under COVID-19: the multiple mediating effects of academic emotion. Front Psychol. (2021) 11:633265. doi: 10.3389/fpsyg.2020.633265

20. Burns E, Martin AJ. ADHD and Adaptability: the roles of cognitive, behavioural, and emotional regulation. Austral J Guidance Counsel. (2014) 24:227–42. doi: 10.1017/jgc.2014.17

21. Martin AJ. Adaptability and learning. In: NM Seel editor. Encyclopedia of the Sciences of Learning. Boston, MA: Springer US (2012). p. 90–2. doi: 10.1007/978-1-4419-1428-6_267

22. Perlis M, Shaw PJ, Cano G, Espie CA. Models of Insomnia. 5th ed. Principles and Practice of Sleep Medicine. Philadelphia: W.B. Saunders (2011). p. 850–65. doi: 10.1016/B978-1-4160-6645-3.00078-5

23. Rakhimov A, Ong J, Realo A, Tang NKY. Being kind to self is being kind to sleep?x A structural equation modelling approach evaluating the direct and indirect associations of self-compassion with sleep quality, emotional distress and mental well-being. Curr Psychol. (2021) 2021:2661–z. doi: 10.1007/s12144-021-02661-z

24. Spielman AJ. Assessment of insomnia. Clin Psychol Rev. (1986) 6:11–25.

25. Spielman AJ, Caruso LS, Glovinsky PB. A behavioral perspective on insomnia treatment. Psychiat Clin North Am. (1987) 10:541–53.

26. Jin Y, Lan F, Sun W. Cognitive models of insomnia: a lecture. Chin Mental Health J. (2011) 25:496–9.

27. Gehrman P, Findley J, Perlis M. Insomnia I: Etiology and Conceptualization. Oxford: Oxford University Press (2012). doi: 10.1093/oxfordhb/9780195376203.013.0021

28. Harvey AG, Tang NKY, Browning L. Cognitive approaches to insomnia. Clin Psychol Rev. (2005) 25:593–611. doi: 10.1016/j.cpr.2005.04.005

29. Varela E, Koustouki V, Davos CH, Eleni K. Psychological consequences among adults following the 1999 earthquake in Athens, Greece. Disasters. (2008) 32:280–91. doi: 10.1111/j.1467-7717.2008.01039.x

30. Liu DY, Liu SH, Zhu L, Li DB, Huang DH, Deng HD, et al. Prevalence and related factors of insomnia among Chinese medical staff in the middle and late stage of COVID-19. Front Psychiat. (2020) 11:602315. doi: 10.3389/fpsyt.2020.602315

31. Cartwright RD, Wood E. Adjustment disorders of sleep: the sleep effects of a major stressful event and its resolution. Psychiat Res. (1991) 39:199–209. doi: 10.1016/0165-1781(91)90088-7

32. Otsuka Y, Kaneita Y, Itani O, Nakagome S, Jike M, Ohida T. Relationship between stress coping and sleep disorders among the general Japanese population: a nationwide representative survey. Sleep Med. (2017) 37:38–45. doi: 10.1016/j.sleep.2017.06.007

33. NHS. Insomnia. London: NHS (2021).

34. Beck F, Leger D, Fressard L, Peretti-Watel P, Verger P. Covid-19 health crisis and lockdown associated with high level of sleep complaints and hypnotic uptake at the population level. J Sleep Res. (2021) 30:13119. doi: 10.1111/jsr.13119

35. Lin LY, Wang J, Ou-yang XY, Miao Q, Chen R, Liang FX, et al. The immediate impact of the 2019 novel coronavirus (COVID-19) outbreak on subjective sleep status. Sleep Med. (2021) 77:348–54. doi: 10.1016/j.sleep.2020.05.018

36. Gao CL, Scullin MK. Sleep health early in the coronavirus disease 2019 (COVID-19) outbreak in the United States: integrating longitudinal, cross-sectional, and retrospective recall data. Sleep Med. (2020) 73:1–10. doi: 10.1016/j.sleep.2020.06.032

37. Yan Y, Liu M, Tang X, Lin R. On the relationship among stress response, coping and sleep quality. Adv Psychol Sci. (2010) 18:1734–46.

38. Salari N, Hosseinian-Far A, Jalali R, Vaisi-Raygani A, Rasoulpoor S, Mohammadi M, et al. Prevalence of stress, anxiety, depression among the general population during the COVID-19 pandemic: a systematic review and meta-analysis. Globaliz Health. (2020) 16:57. doi: 10.1186/s12992-020-00589-w

39. Wu SZ, Zhang KS, Parks-Stamm EJ, Hu ZH, Ji YQ, Cui XX. Increases in anxiety and depression during COVID-19: a large longitudinal study from China. Front Psychol. (2021) 12:706601. doi: 10.3389/fpsyg.2021.706601

40. Mellinger GD, Balter MB, Uhlenhuth EH. Insomnia and its treatment: prevalence and correlates. Arch General Psychiat. (1985) 42:225–32. doi: 10.1001/archpsyc.1985.01790260019002

41. Oh CM, Kim HY, Na HK, Cho KH, Chu MK. The effect of anxiety and depression on sleep quality of individuals with high risk for insomnia: a population-based study. Front Neurol. (2019) 10:849. doi: 10.3389/fneur.2019.00849

42. Taylor DJ, Lichstein KL, Durrence HH, Reidel BW, Bush AJ. Epidemiology of insomnia, depression, and anxiety. Sleep. (2005) 28:1457–64. doi: 10.1093/sleep/28.11.1457

43. Akram U, Gardani M, Akram A, Allen S. Anxiety and depression mediate the relationship between insomnia symptoms and the personality traits of conscientiousness and emotional stability. Heliyon. (2019) 5:e01939. doi: 10.1016/j.heliyon.2019.e01939

44. Akram U, Ellis JG, Barclay NL. Anxiety mediates the relationship between perfectionism and insomnia symptoms: a longitudinal study. PLoS One. (2015) 10:0138865. doi: 10.1371/journal.pone.0138865

45. Johnson EO, Roth T, Breslau N. The association of insomnia with anxiety disorders and depression: exploration of the direction of risk. J Psychiat Res. (2006) 40:700–8. doi: 10.1016/j.jpsychires.2006.07.008

46. Kokou-Kpolou CK, Megalakaki O, Laimou D, Kousouri M. Insomnia during COVID-19 pandemic and lockdown: prevalence, severity, and associated risk factors in French population. Psychiat Res. (2020) 290:113128. doi: 10.1016/j.psychres.2020.113128

47. Que JY, Shi L, Deng JH, Liu J, Zhang L, Wu SY, et al. Psychological impact of the COVID-19 pandemic on healthcare workers: a cross-sectional study in China. Gen Psychiat. (2020) 33:100259. doi: 10.1136/gpsych-2020-100259

48. Voitsidis P, Gliatas I, Bairachtari V, Papadopoulou K, Papageorgiou G, Parlapani E, et al. Insomnia during the COVID-19 pandemic in a Greek population. Psychiat Res. (2020) 289:113076. doi: 10.1016/j.psychres.2020.113076

49. Lenhard W, Lenhard A. Computation of effect sizes. Dettelbach: Psychometrica (2016).

50. Martin AJ, Nejad H, Colmar S, Liem GAD. Adaptability: conceptual and empirical perspectives on responses to change, novelty and uncertainty. Austral J Guid Counsel. (2012) 22:58–81. doi: 10.1017/jgc.2012.8

51. Derogatis LR, Lipman RS, Covi L. SCL-90: an outpatient psychiatric rating scale–preliminary report. Psychopharmacol Bull. (1973) 9:13–28.

52. Zung WW. Rating instrument for anxiety disorders. Psychosomatics. (1971) 12:371–9. doi: 10.1016/S0033-3182(71)71479-0

53. Wu WY. Self-rating anxiety scale. Chin Mental Health J. (1999) 1999:235–8.

54. Zung WW. A self-rating depression scale. Arch Gen Psychiat. (1965) 12:63–70.

55. Shu L. Self-rating depression scale. Chin Mental Health J. (1999) 1999:194–6.

56. Hayes A. Introduction to mediation, moderation, and conditional process analysis. J Educ Measur. (2013) 51:335–7. doi: 10.1111/jedm.12050

57. Podsakoff PM, MacKenzie SB, Lee JY, Podsakoff NP. Common method biases in behavioral research: a critical review of the literature and recommended remedies. J Appl Psychol. (2003) 88:879–903. doi: 10.1037/0021-9010.88.5.879

58. Martin AJ, Nejad HG, Colmar S, Liem GAD. Adaptability: how students’ responses to uncertainty and novelty predict their academic and non-academic outcomes. J Educ Psychol. (2013) 105:728–46. doi: 10.1037/a0032794

59. Xiao H, Zhang Y, Kong DS, Li SY, Yang NX. Social capital and sleep quality in individuals who self-isolated for 14 days during the coronavirus disease 2019 (COVID-19) outbreak in January 2020 in China. Med Sci Monit. (2020) 26:923921. doi: 10.12659/MSM.923921

60. Zheng W, Luo XN, Li HY, Ke XY, Dai Q, Zhang CJ, et al. Gender differences in the prevalence and clinical correlates of sleep disturbance in general hospital outpatients. Psychiat Res. (2018) 269:134–9. doi: 10.1016/j.psychres.2018.08.043

61. Tang F, Liang J, Zhang H, Kelifa MM, He QQ, Wang PG. COVID-19 related depression and anxiety among quarantined respondents. Psychol Health. (2021) 36:164–78. doi: 10.1080/08870446.2020.1782410

62. Mertens G, Gerritsen L, Duijndam S, Salemink E, Engelhard IM. Fear of the coronavirus (COVID-19): predictors in an online study conducted in March 2020. J Anxiety Disord. (2020) 74:102258. doi: 10.1016/j.janxdis.2020.102258

63. Baud D, Qi XL, Nielsen-Saines K, Musso D, Pomar L, Favre G. Real estimates of mortality following COVID-19 infection [Letter]. Lancet Infect Dis. (2020) 20:773–773. doi: 10.1016/S1473-3099(20)30195-X

64. Yang W, Kandula S, Huynh M, Greene SK, Van Wye G, Li WH, et al. Estimating the infection-fatality risk of SARS-CoV-2 in New York City during the spring 2020 pandemic wave: a model-based analysis. Lancet Infect Dis. (2021) 21:E1–1. doi: 10.1016/S1473-3099(20)30865-3

65. Del Rio C, Collins LF, Malani P. Long-term health consequences of COVID-19. JAMA. (2020) 324:1723–4. doi: 10.1001/jama.2020.19719

66. Lin CY, Broström A, Griffiths MD, Pakpour AH. Investigating mediated effects of fear of COVID-19 and COVID-19 misunderstanding in the association between problematic social media use, psychological distress, and insomnia. Internet Intervent Applicat Informat Technol Mental Behav Health. (2020) 21:100345. doi: 10.1016/j.invent.2020.100345

67. Killgore WDS, Cloonan SA, Taylor EC, Dailey NS. Loneliness: a signature mental health concern in the era of COVID-19. Psychiat Res. (2020) 290:113117. doi: 10.1016/j.psychres.2020.113117

68. Cohen S, Wills TA. Stress, social support, and the buffering hypothesis. Psychol Bull. (1985) 98:310–57. doi: 10.1037/0033-2909.98.2.310

69. Cramer KM, Barry JE. Conceptualizations and measures of loneliness: a comparison of subscales. Personal Individ Differ. (1999) 27:491–502. doi: 10.1016/s0191-8869(98)00257-8

70. Cacioppo JT, Hawkley LC, Crawford LE, Ernst JM, Burleson MH, Kowalewski RB, et al. Loneliness and health: potential mechanisms. Psychosomat Med. (2002) 64:407–17. doi: 10.1097/00006842-200205000-00005

71. Cacioppo JT, Hawkley LC, Berntson GG, Ernst JM, Gibbs AC, Stickgold R, et al. Lonely days invade the nights: social modulation of sleep efficiency. Psychol Sci. (2002) 13:384–7. doi: 10.1111/1467-9280.00469

72. Kurina LM, Knutson KL, Hawkley LC, Cacioppo JT, Lauderdale DS, Ober C. Loneliness is associated with sleep fragmentation in a communal society. Sleep. (2011) 34:1519–26. doi: 10.5665/sleep.1390

73. House JS, Landis KR, Umberson D. Social relationships and health. Science. (1988) 241:540–5. doi: 10.1126/science.3399889

74. Glintborg B, Jensen DV, Engel S, Terslev L, Jensen MP, Hendricks O, et al. Anxiety and concerns related to the work situation during the second wave of the COVID-19 pandemic in > 5000 patients with inflammatory rheumatic disease followed in the DANBIO registry. RMD Open. (2021) 7:1649. doi: 10.1136/rmdopen-2021-001649

75. Zanghi A, D’Amico E, Luca M, Ciaorella M, Basile L, Patti F. Mental health status of relapsing-remitting multiple sclerosis Italian patients returning to work soon after the easing of lockdown during COVID-19 pandemic: a monocentric experience. Multiple Scleros Relat Disord. (2020) 46:102561. doi: 10.1016/j.msard.2020.102561

76. Schwarz H, Revilla M, Weber W. Memory effects in repeated survey questions: reviving the empirical investigation of the independent measurements assumption. Survey Res Methods. (2020) 14:325–44. doi: 10.18148/srm/2020.v14i3.7579

77. Liu D, Baumeister RF, Zhou Y. Mental health outcomes of coronavirus infection survivors: a rapid meta-analysis. J Psychiatr Res. (2021) 137:542–53. doi: 10.1016/j.jpsychires.2020.10.015

78. Marcoulides KM, Grimm KJ. Data integration approaches to Longitudinal Growth Modeling. Educ Psychol Measure. (2017) 77:971–89. doi: 10.1177/0013164416664117

79. Ayubi E, Bashirian S, Khazaei S. Depression and anxiety among patients with cancer during COVID-19 pandemic: a systematic review and meta-analysis. J Gastroint Cancer. (2021) 52:499–507. doi: 10.1007/s12029-021-00643-9


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.

Copyright © 2022 Zhang, Mi, Parks-Stamm, Cao, Ji and Jiang. 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.


OPS/images/fpsyt-13-868072-t003.jpg
Dependent
variables

T1 Anxiety
T2 Anxiety

T
Depression
T2
Depression

T2
Insomnia

Predictors

T1 Adaptability
T1 Adaptability
T1 Anxiety

T1 Adaptability

T1 Adaptability

T1 Depression
T1 Adaptability

T1 Anxiety
T2 Anxiety
T1 Depression
T2 Depression

Model summary

F

584.13"
228.07*

758.14**

328.68"**

386.26"**

R2

0.10
0.08

0.13

0.11

0.27

—0.317
—0.074

0.251
—0.356

—0.091

0.291
0.007

0.055
0.407
0.123
0.045

SE

0.016
0.017
0.014
0.016

0.017

0.014
0.007

0.010
0.009
0.010
0.009

—24.17
-5.29
17.95
—27.53

—6.50

20.87
0.59

2.59
22.94
5.67
2.50

“*ip < 0.001.





OPS/images/fpsyt-13-868072-t002.jpg
1. T1 Adaptability -

2. T1 Anxiety —0.32*
3. T1 Depression —0.36™
4. T2 Anxiety —0.15**
5. T2 Depression —0.19*
6. T3 Anxiety —0.14*
7. T3 Depression —0.16™
8. T2 Insomnia  —0.13*
9. T3 Insomnia  —0.14*

0.83"
0.27**
0.26"
0.37**
0.35"
0.28"
0.27**

0.30™
0.32**
0.35™
0.41*
0.30™
0.28™

0.74*
0.33"
0.34*
0.49"
0.31*

0.30™
0.35™
0.40™
0.28™

0.76™
0.30™ 0.31™ -
0.56™ 0.56* 0.38™

“5 < 0.01.





OPS/images/fpsyt-13-868072-t005.jpg
Dependent
variables

T1 Anxiety
T3 Anxiety

T1 Depression
T3 Depression

T3 Insomnia

Predictors

T1 Adaptability
T1 Adaptability
T1 Anxiety

T1 Adaptability
T1 Adaptability
T1 Depression
T1 Adaptability
T1 Anxiety

T3 Anxiety

T1 Depression
T3 Depression

Model summary

F

584.13"
368.25"*

758.14
46417

599.36™*

R2

0.10
0.12

0.13
0.15

0.36

B

-0.317
—0.021
0.344
—0.356
—0.015
0.383
—0.038
0.010
0.315
0.023
0.307

SE

0.016
0.016
0.013
0.016
0.016
0.013
0.007
0.010
0.009
0.010
0.009

t

—24.17
—1.56
25.20
—27.53
—-1.12
28.06
-3.18
0.50
18.12
1.10
17.41

“*ip < 0.001.





OPS/images/fpsyt-13-868072-t004.jpg
Ind 1
Ind 2
Ind 3
Ind 4
Ind 5
Ind 6
Sum

Indirect paths (Ind)

T1 Adaptability—T1 Anxiety—T2 Insomnia

T1 Adaptability—T2 Anxiety—T2 Insomnia

T1 Adaptability—T1 Depression—T2 Insomnia

T1 Adaptability— T2 Depression—T2 Insomnia

T1 Adaptability—T1 Anxiety— T2 Anxiety— T2 Insomnia

T1 Adaptability—T1 Depression—T2 Depression— T2 Insomnia

Percentage, Percentage of total effect explained.

Indirect effect

Effect

—0.017
—0.030
—0.044
—0.004
—0.032
—0.005
—0.132

95% confidence interval

BootLLClI

—0.033
—0.043
—0.063
—0.009
—0.039
—0.009
—0.186

BootULCI

—0.002
—0.018
—0.026
—0.000
—0.026
—0.000
—0.138

Percentage

12.23%
21.58%
31.65%

2.88%
23.02%

3.60%
94.96%





OPS/images/fpsyt-13-868072-t006.jpg
Ind 1
Ind 2
Ind 3
Ind 4
Ind 5
Ind 6
Sum

Indirect paths (Ind)

T1 Adaptability—T1 Anxiety—T3 Insomnia

T1 Adaptability—T3 Anxiety— T3 Insomnia

T1 Adaptability—T1 Depression—T3 Insomnia

T1 Adaptability— T3 Depression— T3 Insomnia

T1 Adaptability—T1 Anxiety— T3 Anxiety— T3 Insomnia

T1 Adaptability—T1 Depression— T3 Depression— T3 Insomnia

Percentage, Percentage of total effect explained.

Indirect effect

Effect

—0.003
—0.007
—0.008
—0.005
—0.034
—0.042
—0.099

95% confidence interval

BootLLClI

—0.018
—0.016
—0.026
—0.014
—0.043
—0.050
—0.120

BootULCI

0.012
0.003
0.010
0.004
—0.027
—0.034
—0.077

Percentage

2.19%
5.11%
5.84%
3.65%
24.82%
30.66%
72.26%





OPS/images/cross.jpg
3,

i





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Adaptability Protects University Students From Anxiety, Depression, and Insomnia During Remote Learning: A Three-Wave Longitudinal Study From China



		INTRODUCTION



		MATERIALS AND METHODS



		Ethics Statement



		Participants and Design



		Measures



		Adaptability Scale



		Anxiety and Depression Subscales of the Symptom Checklist 90



		Zung Self-Rating Anxiety Scale



		Zung Self-Rating Depression Scale



		Insomnia Severity Index







		Data Analysis



		Common Method Biases







		RESULTS



		Descriptive Statistics and Correlations



		The Multiple Mediation Effects of Adaptability, Anxiety, Depression, and Insomnia at T1 and T2



		The Multiple Mediation Effects of Adaptability, Anxiety, Depression, and Insomnia at T1 and T3







		DISCUSSION



		CONCLUSION



		DATA AVAILABILITY STATEMENT



		ETHICS STATEMENT



		AUTHOR CONTRIBUTIONS



		FUNDING



		FOOTNOTES



		REFERENCES

















OPS/images/fpsyt-13-868072-t001.jpg
1. T1 Adaptability
2. T1 Anxiety

3. T1 Depression
4. T2 Anxiety

5.
6
7
8
8

T2 Depression

. T3 Anxiety

. T3 Depression
. T2 Insomnia

. T8 Insomnia

M

5.95
1.44
1.44
1.44
1.69
1.26
1.38
1.36
1.44

SD

0.82
0.49
0.52
0.30
0.43
0.42
0.51
0.48
0.50

Skewness

-1.20
1.94
1.86
1.06
0.66
2.85
1.88
2.16
1.91

Kurtosis

2.90
5.14
4.38
2.14
—0.24
11.156
3.93
6.48
5.25

o

0.91
0.85
0.89
0.76
0.86
0.89
0.92
0.88
0.88

T1 Adaptability (range from 1 to 7), T2 Anxiety and T2 Depression (range from 1 to
4), T1 Anxiety, T1 Depression, T3 Anxiety, and T3 Depression (range from 1 to 5),
T2 Insomnia and T3 Insomnia (range from O to 4).





OPS/images/cover.jpg
& frontiers | Frontiers in Psychiatry

Adaptability Protects University
Students From Anxiety,
Depression, and Insomnia
During Remote Learning:

A Three-Wave Longitudinal
Study From China








OPS/images/fpsyt-13-868072-g003.jpg
. 0.344*** .
T1 Anxiety » T3 Anxiety
T ey - - >
ety
—0‘02l//// \\\0'0\70
-0.038** :
> T3 Insomnia
T
e - — — — *
0.383***

T1 Depression T3 Depression







OPS/images/fpsyt-13-868072-g002.jpg
T1 Anxiety

0.251**

T1 Adaptability —m————————— o D S S D

T1 Depression

0.291***

[

T2 Anxiety

T2 Insomnia

!

T2 Depression






OPS/images/fpsyt-13-868072-g001.jpg
T1 Anxiety

T1 Adaptability

T2/T3 Anxiety

[

T1 Depression

\ 4

T2/T3 Insomnia

\ 4

-

T2/T3 Depression






OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry





