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Reduced Sleep Duration and Sleep Efficiency Were Independently Associated With Frequent Nightmares in Chinese Frontline Medical Workers During the Coronavirus Disease 2019 Outbreak












	 
	ORIGINAL RESEARCH
published: 20 January 2021
doi: 10.3389/fnins.2020.631025





[image: image]

Reduced Sleep Duration and Sleep Efficiency Were Independently Associated With Frequent Nightmares in Chinese Frontline Medical Workers During the Coronavirus Disease 2019 Outbreak

Yi-Qi Lin1, Ze-Xin Lin2, Yong-Xi Wu1, Lin Wang1,3, Zhao-Nan Zeng1,4, Qiu-Yang Chen1,5, Ling Wang1,6, Xiao-Liang Xie1,5 and Shi-Chao Wei1*

1Department of Sleep Center, Fujian Provincial Hospital, Fujian Medical University, Fuzhou, China

2Xinjiang Medical University Second Clinical College, Ürümqi, China

3Administrative Office, Fujian Provincial Hospital, Fujian Medical University, Fuzhou, China

4Center for Experimental Research in Clinical Medicine, Fujian Provincial Hospital, Fujian Medical University, Fuzhou, China

5The First Operating Room, Fujian Provincial Hospital, Fujian Medical University, Fuzhou, China

6Department of Pharmacy, Fujian Provincial Hospital, Fujian Medical University, Fuzhou, China

Edited by:
Michelangelo Maestri, Università degli Studi di Pisa, Italy

Reviewed by:
Luigi De Gennaro, Sapienza University of Rome, Italy
Michael Nadorff, Mississippi State University, United States

*Correspondence: Shi-Chao Wei, wei0506sc@126.com

Specialty section: This article was submitted to Sleep and Circadian Rhythms, a section of the journal Frontiers in Neuroscience

Received: 19 November 2020
Accepted: 21 December 2020
Published: 20 January 2021

Citation: Lin Y-Q, Lin Z-X, Wu Y-X, Wang L, Zeng Z-N, Chen Q-Y, Wang L, Xie X-L and Wei S-C (2021) Reduced Sleep Duration and Sleep Efficiency Were Independently Associated With Frequent Nightmares in Chinese Frontline Medical Workers During the Coronavirus Disease 2019 Outbreak. Front. Neurosci. 14:631025. doi: 10.3389/fnins.2020.631025

Objectives: Nightmares were related to emotion and behavioral problems and also emerged as one of the core features of post-traumatic stress disorder (PTSD). Our study aimed to investigate the associations of frequent nightmares with sleep duration and sleep efficiency among frontline medical workers in Wuhan during the coronavirus disease 2019 (COVID-19) outbreak.

Methods: A total of 528 health-care workers from the province of Fujian providing medical aid in Wuhan completed the online questionnaires. There were 114 doctors and 414 nurses. The age, sex, marital status, and work situation were recorded. A battery of scales including the Pittsburgh Sleep Quality Index (PSQI) and the 12-item General Health Questionnaire (GHQ-12) were used to evaluate subjects’ sleep and general mental health. Frequent nightmares were defined as the response of at least once a week in the item of “nightmare” of PSQI.

Results: Frequent nightmares were found in 27.3% of subjects. The frequent nightmare group had a higher score of PSQI-sleep duration and PSQI-habitual sleep efficiency (frequent nightmares vs. non-frequent nightmares: PSQI-sleep duration, 1.08 ± 0.97 vs. 0.74 ± 0.85, P < 0.001; PSQI-habitual sleep efficiency, 1.08 ± 1.10 vs. 0.62 ± 0.88, P < 0.001). Reduced sleep duration and reduced sleep efficiency were independently associated with frequent nightmares after adjustment for age, sex, poor mental health, and regular sleeping medication use (reduced sleep duration: OR = 1.96, 95% CI = 1.07–3.58, P = 0.029; reduced sleep efficiency: OR = 2.17, 95% CI = 1.09–4.32, P = 0.027). Subjects with both reduced sleep duration and sleep efficiency were also associated with frequent nightmares (OR = 2.70, 95% CI = 1.57–4.65, P < 0.001).

Conclusion: The present study found that sleep duration and sleep efficiency were both independently associated with frequent nightmares among frontline medical workers in Wuhan during the COVID-19 pandemic. We should pay attention to nightmares and even the ensuing PTSD symptoms among subjects with reduced sleep duration or sleep efficiency facing potential traumatic exposure.
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INTRODUCTION

As coronavirus disease 2019 (COVID-19) broke out, medical workers were under great stress, and worldwide attention was focused on their sleep characteristics. Nightmares were one of parasomnias, which present as vivid dreams containing negative emotions during rapid eye movement (REM) with usually subsequent awakenings (Sateia, 2014). During the COVID-19 pandemic, nightmares were found in 38–59% (Giardino et al., 2020; Herrero San Martin et al., 2020; Tu et al., 2020) of health-care workers at the frontline, higher than those in non-health-care workers (Herrero San Martin et al., 2020). Nightmares were related to depression symptoms, anxiety disorder, psychiatric diagnosis, and neuroticism personality trait in the general public (Nakajima et al., 2014; Sandman et al., 2015). More importantly, nightmares emerged as one of the core features of post-traumatic stress disorder (PTSD) (Spoormaker and Montgomery, 2008). For example, nightmares and other disruptive nocturnal behaviors were found in PTSD patients exposed to the L’Aquila earthquake including not only L’Aquila citizens but also those living in proximity to the epicenter (Tempesta et al., 2013). Nightmares were also found to be associated with mental and behavioral problems including depression and self-destructive behavior (Sateia, 2014) and were reported to predict PTSD symptoms dependent on mood and anxiety symptoms (van Liempt et al., 2013). Nightmares in PTSD are often resistant to first-line treatment, which is effective for some other subjective sleep complaints (Germain, 2013). Though almost half of PTSD cases resolve within 3 months, nightmares could persist in one’s entire life (Sateia, 2014). Dealing with COVID-19 is potential trauma exposure for health-care workers, who were found to be at higher risk of PTSD after the outbreak of severe acute respiratory syndrome (SARS) in 2003 and Middle East respiratory syndrome coronavirus (MERS-Cov) in 2012 (Carmassi et al., 2020). Therefore, nightmares in frontline medical workers were worthy of attention during the COVID-19 pandemic.

Insomnia was found to be significantly associated with nightmares in the general adult population (Sandman et al., 2015). Subjects with insomnia symptoms always have an impression of insufficient or inefficient sleep, which could be measured by sleep duration and sleep efficiency. As sleep efficiency was calculated as the ratio of sleep duration to total time in bed, these two parameters were in relation but not always consistent. A “U-shape” relationship between sleep duration and nightmares was previously found, which meant that frequent nightmares were associated with both decreased and increased sleep duration in adolescents (Munezawa et al., 2011) and also in adults (Sandman et al., 2015). The association between sleep efficiency and nightmares was less studied and remained controversial. Nightmares may promote more arousal, and in turn, subjects with light sleep tend to have a higher possibility of nightmares (van Wyk et al., 2019). In the elderly, awakenings from bad dreams were found to be correlated with decreased sleep efficiency (Desjardins et al., 2019). However, decreased sleep efficiency was not reported to be related to nightmares in military veterans with PTSD (Miller et al., 2018).

To our best knowledge, the associations of nightmares with sleep duration or sleep efficiency during the COVID-19 pandemic have not been studied. We hypothesized that decreased sleep efficiency and sleep duration were both independently associated with frequent nightmares. Our study aimed to investigate the associations of frequent nightmares with sleep duration and sleep efficiency among frontline medical workers in Wuhan dealing with the COVID-19 pandemic.



MATERIALS AND METHODS


Study Design and Subjects

This cross-sectional study was conducted from March 19 to April 15, 2020, through a program named Questionnaire Star, which was widely used in China. The study was approved by the Ethics Committee of Fujian Provincial Hospital. We invited frontline health-care workers from the province of Fujian dealing with COVID-19 patients in hospitals in Wuhan, China, to participate in our investigation through the link or Quick Response (QR) code of Questionnaire Star with a non-probability convenience-sampling design. The inclusion criteria were as follows: (1) doctors or nurses coming from the province of Fujian to provide medical aid in Wuhan to fight COVID-19; and (2) medical workers dealing with COVID-19 patients in hospitals in Wuhan. The questionnaire could only be submitted when all the questions were answered. The ethics committee waived the requirement of written informed consent for participation. All the data were saved in the Questionnaire Star server and could be viewed or downloaded by the developer. Finally, 528 health-care workers including 114 doctors and 414 nurses completed the questionnaires.



Measures


Demographic Characteristics

The age, sex, and marital status (single, married, and divorced or others) were recorded. Information about working status included the following: occupation type (doctors or nurses); frequency of shift work, which was defined as working from 8 p.m. to 8 a.m.; the number of working hours per day; and the number of working days per week.



Measure of Sleep States

The Pittsburgh Sleep Quality Index (PSQI) scale was used to assess sleep quality and investigate sleep disturbance, which consisted of seven components (Buysse et al., 1989). Nightmare was assessed by item of “nightmare” in component 5 of PSQI. The question was “How often did you have nightmare in the previous month?” The answers to this question included “not during the past month,” “less than once a week,” “once or twice a week,” and “three or more times a week.” No definition of a nightmare was provided. Subjects who answered “once or twice a week” and “three or more times a week” were considered to have frequent nightmares, consistent with previous reports (Li et al., 2010; Nakajima et al., 2014). Then subjects were divided into groups of “frequent nightmares” and “non-frequent nightmares” according to the presence of frequent nightmares.

Sleep duration and sleep efficiency were investigated by component 3 and component 4 of PSQI, respectively. The question of sleep duration was “How long did you sleep every night?” Sleep duration of less than 7 h was considered to be reduced sleep duration (Bandyopadhyay and Sigua, 2019). Subjects with sleep duration of no less than 7 h were treated as normal, since only 3.9% of them slept more than 9 h. Habitual sleep efficiency was calculated as the ratio of sleep duration to total time in bed and categorized as “more than 85%,” “75–84%,” “65–74%,” and “less than 65%.” Sleep efficiency of less than 85% was thought to be reduced sleep efficiency. Habitual use of sleeping medication was defined as at least once a week in component 6 of PSQI.

Besides, the Epworth Sleepiness Scale (ESS) was used to evaluate daytime sleepiness symptoms (Johns, 1991). The chronotype was assessed by the reduced version of Morningness–Eveningness Questionnaire (rMEQ), which consisted of five items (Adan and Almirall, 1991). A score lower than 12 was defined as evening type, and higher than 17 was considered as morning type. The intermediate type was considered among subjects with a score between 12 and 17, consistent with previous reports in China (Carciofo et al., 2012; Li et al., 2018).



Measure of Emotional Problem

Subjects were required to choose the number from 0 to 10 to assess the degree of “worry about being infected with COVID-19,” “worry about family’s infection of COVID-19,” “confidence in being cured if infected,” and “sense of competence in frontline medical work.” In addition, the 12-item General Health Questionnaire (GHQ-12) was used to evaluate general mental health (Goldberg, 1972), which was validated in China (Lee et al., 2006; Li et al., 2009); and subjects who scored higher than 2 were thought to be in poor mental health, consistent with previous reports (Goldberg and Pa, 1988; Lee et al., 2007).



Statistical Analysis

Continuous and categorical data were presented as mean with standard deviation (SD) and percentage, respectively. Comparisons of demographic characteristics, and sleep and emotional assessment between subjects with and without frequent nightmares were conducted by chi square analysis for categorical variables and Wilcoxon rank sum for continuous variables after testing normality. Logistic regression analysis was used to investigate the association of reduced sleep duration and sleep efficiency with frequent nightmares. Odds ratios (ORs) and 95% confidence intervals (CIs) were calculated. In model 1, age and sex were adjusted. Then model 2 was further adjusted for poor mental health and habitual sleeping medication use on the basis of model 1. SPSS 22.0 (IBM, Armonk, NY, United States) was used to perform all statistical analyses. Overall statistical significance level was set at a P-value of <0.05 with two sides.



RESULTS


Demographic Characteristics of Subjects With and Without Frequent Nightmares

Frequent nightmares were found in 27.3% of subjects. The age was significantly lower in the frequent nightmare group (frequent nightmares vs. non-frequent nightmares: 32.29 ± 5.77 vs. 34.13 ± 6.52; P = 0.004) (Table 1). No difference was found between these two groups in marital status (P = 0.061), occupation type (P = 0.227), frequency of shift work (P = 0.185), the number of working hours per day (P = 0.121), or working days per week (P = 0.145).


TABLE 1. Demographic characteristics of subjects with and without frequent nightmares.
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Sleep and Emotional Assessment of Subjects With and Without Frequent Nightmares

Compared with the score of the non-frequent nightmare group, the score of the frequent nightmare group was significantly higher in worry about being infected and family’s infection of COVID-19 (frequent nightmares vs. non-frequent nightmares: worry about being infected, 5.79 ± 2.47 vs. 4.71 ± 2.81, P < 0.001; worry about family’s infection, 6.07 ± 2.94 vs. 5.08 ± 3.14, P = 0.001). The score of confidence in being cured if infected and sense of competence was significantly lower in the frequent nightmare group (frequent nightmares vs. non-frequent nightmares: confidence, 8.02 ± 1.89 vs. 8.39 ± 1.74, P = 0.031; competence, 7.76 ± 1.83 vs. 8.31 ± 1.59, P = 0.002). The percentage of poor mental health in the frequent nightmare group was significantly higher (frequent nightmares vs. non-frequent nightmares: 20.8% vs. 10.2%, P = 0.001). The frequent nightmare group had a higher score in GHQ-12 (frequent nightmares vs. non-frequent nightmares: 1.51 ± 1.55 vs. 0.87 ± 1.22; P < 0.001) (Table 2).


TABLE 2. Sleep and emotional assessment in participants with and without frequent nightmares.

[image: Table 2]Sleep duration every night was significantly decreased in the frequent nightmare group (frequent nightmares vs. non-frequent nightmares: 6.08 ± 1.38 vs. 6.63 ± 1.19, P < 0.001). The ESS score was found to be higher in the frequent nightmare group (frequent nightmares vs. non-frequent nightmares: 6.84 ± 5.09 vs. 5.15 ± 3.86, P = 0.001). No difference was found between two groups in chronotype (P = 0.112). The frequent nightmare group had a higher score in PSQI, PSQI-sleep duration, and PSQI-habitual sleep efficiency (frequent nightmares vs. non-frequent nightmares: PSQI, 9.33 ± 3.50 vs. 6.00 ± 3.48, P < 0.001; PSQI-sleep duration, 1.08 ± 0.97 vs. 0.74 ± 0.85, P < 0.001; PSQI-habitual sleep efficiency, 1.08 ± 1.10 vs. 0.62 ± 0.88, P < 0.001). The score of the other PSQI components was also higher in the frequent nightmare group including subjective sleep quality, sleep latency, sleep disturbance, use of sleeping medication, and daytime dysfunction (Table 2).



Sleep Duration and Sleep Efficiency in Relation to Frequent Nightmares

Frequent nightmares were found in 16.4% of subjects with normal sleep duration and sleep efficiency and 26.7% of only reduced sleep duration subjects, while the percentage increased to 30.3% in only reduced sleep efficiency group and 36.7% in both reduced sleep duration and sleep efficiency group (P < 0.001, linear-by-linear association) (Figure 1). No difference was found in the percentage of poor mental health between four groups (P = 0.233). As demonstrated in Table 3, the presence of reduced sleep duration only and the presence of reduced sleep efficiency only were two independent factors in relation to frequent nightmares in model 1 after adjustment for age and sex (reduced sleep duration only: OR = 2.10, 95% CI = 1.16–3.79, P = 0.014; reduced sleep efficiency only: OR = 2.11, 95% CI = 1.07–4.14, P = 0.031) and also in model 2 with adjustment for age, sex, poor mental health, and regular sleeping medication use (reduced sleep duration only: OR = 1.96, 95% CI = 1.07–3.58, P = 0.029; reduced sleep efficiency only: OR = 2.17, 95% CI = 1.09–4.32, P = 0.027). Subjects with both reduced sleep duration and sleep efficiency were associated with frequent nightmares in model 1 (OR = 3.18, 95% CI = 1.88–5.37, P < 0.001) and also in model 2 (OR = 2.70, 95% CI = 1.57–4.65, P < 0.001).
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FIGURE 1. Presence of reduced sleep duration or sleep efficiency in relation to frequent nightmares (P < 0.001, linear-by-linear association). NSD, normal sleep duration; NSE, normal sleep efficiency; RSD, reduced sleep duration; RSE, reduced sleep efficiency.



TABLE 3. Sleep duration and sleep efficiency in relation to frequent nightmares.
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DISCUSSION

To our knowledge, our study found for the first time that reduced sleep duration and reduced sleep efficiency were independently associated with frequent nightmares among frontline medical workers dealing with COVID-19 in Wuhan. Also, the presence of both reduced sleep duration and sleep efficiency together was in relation to frequent nightmares.

Frequent nightmares were found in 2–6% of the general population (Li et al., 2010; Schredl, 2010; Sandman et al., 2015) and 27.3% of medical workers dealing with COVID-19 patients in the present study. Compared with our findings, previous reports found a higher prevalence (38–59%) of nightmares in frontline health-care workers during the COVID-19 pandemic (Giardino et al., 2020; Herrero San Martin et al., 2020; Tu et al., 2020). The discrepancy may mainly come from differences in frequency required for diagnosing a nightmare, which was not described or was defined as the response of “yes” of “presenting nightmare symptoms” in some studies. Besides, a “nightmare” was not defined in most studies, which was still controversial, including arguments on the requirement of fear and awakenings from dreams for the diagnosis (Zadra and Donderi, 2000; Blagrove and Haywood, 2006). Therefore, participants may have a different understanding due to differences in their cultural background and educational degree.

Sleep duration and sleep efficiency were two associated sleep parameters that assessed the quantity and quality of sleep, respectively. Sleep efficiency represented difficulty in falling asleep and staying asleep (Spielman et al., 1987), while sleep duration was time falling asleep in total. Most previous studies chose one of the two parameters to investigate its relation with a nightmare. As sleep efficiency was calculated as sleep duration divided by time in bed, these two sleep parameters were highly associated but not always consistent. Our findings demonstrated that reduced sleep duration and sleep efficiency were two independent factors in relation with frequent nightmares among frontline medical workers. Sleep efficiency represents “sleep continuity” and was often the primary outcome measure in insomnia research. It remained controversial over its association with nightmares. An actigraphy study found no association between sleep efficiency and nightmares in military veterans with PTSD (Miller et al., 2018). However, a meta-analysis of polysomnographic studies found that sleep efficiency was reduced among patients with PTSD (Zhang et al., 2019) and that REM interruption was also reported to correlate with nightmare complaints (Habukawa et al., 2018). Consistent with polysomnographic studies, our study also found the association between reduced sleep efficiency and frequent nightmares. However, our present cross-sectional study had a difficulty in determining their causal relationship, and there may exist a vicious cycle. Frequent nightmares may partly result in decreased sleep efficiency through more nocturnal awakenings. For example, there were more awakenings reported on nights with nightmares than nights without in PTSD patients (Gehrman et al., 2015). In addition, fear of nightmares was found to be associated with insomnia symptoms (Hall Brown and Mellman, 2014), which may aggravate decreased sleep efficiency in subjects with frequent nightmares. In turn, subjects with light or fragmented sleep may be more likely to recall their dreams, evidenced by more non-rapid eye movement (NREM) awakenings (van Wyk et al., 2019) and specific electroencephalograph (EEG) findings of lower delta in parietal or other areas during NREM (Scarpelli et al., 2017, 2020) reported among frequent dream recallers compared with non-frequent dream recallers. Therefore, reduced sleep efficiency may also contribute to recalls of dreams including nightmares. Their causal relationship should be further investigated.

Reduced sleep duration was also found to be associated with nightmares in the present study. In the general population, increasing evidence has shown the association of longer and shorter sleep duration with nightmares among adolescents and adults (Munezawa et al., 2011; Sandman et al., 2015; Rek et al., 2017; Lin et al., 2020). Increased and decreased sleep durations were also both reported to be associated with PTSD symptoms (Usami et al., 2013; Gehrman et al., 2015; McCall et al., 2019). Among PTSD patients, sleep duration on nights with nightmares were significantly decreased than that on nights without nightmares (Gehrman et al., 2015). Besides, there was an association between shorter sleep duration and greater functional interference due to nightmares in PTSD patients (Gehrman et al., 2015). Consistently, reduced sleep duration was found to be related to frequent nightmares in our study, independently of reduced sleep efficiency. REM rebound may be one of underlying mechanisms. Increased REM duration was found in extended sleep and also in recovery nights after sleep deprivation in adults (Reynolds et al., 1986; Rupp et al., 2009; Arnal et al., 2015). Nightmare, as one of parasomnias in REM stage, was more likely to occur on recovery nights such as off days with REM rebound (Reynolds et al., 1986). In addition, nightmares and some other PTSD symptoms were thought to be partly a result of autonomic nervous dysfunction, as modulating autonomic nervous system could treat PTSD or increase the risk of developing PTSD (Williamson et al., 2013). Interestingly, REM deprivation was found to unmask altered heart rate variability in subjects with frequent nightmares (Nielsen et al., 2010). Therefore, another hypothesis was that sleep deprivation may precipitate the occurrence of a nightmare among subjects with potential autonomic dysregulation when faced with traumatic exposure. Increased sleep duration was not investigated in our study because of its low prevalence in our sampling, which was proposed to associate with increased dream recalls during the COVID-19 pandemic through sleep fragmentation (Bottary et al., 2020).

There were several limitations in our study. Firstly, the convenience sampling may lack generalizability, although it was easy and readily available to be used among frontline medical workers during the COVID-19 outbreak. Secondly, sleep duration and sleep efficiency data were obtained from scales but not objective recordings by polysomnography or actigraphy. However, it was not practical to apply objective measurements among frontline doctors and nurses during the COVID-19 pandemic. Thirdly, stress, depression, and anxiety may be important confounding factors, which should be evaluated with more comprehensive measures. To address time-consuming concern, we only used GHQ-12 scale to assess general mental health of our medical workers, which was also adjusted in finding the association of nightmares with sleep duration and efficiency. Lastly, the present cross-sectional study could not determine the causal relationship; however, the association was highlighted between frequent nightmares and reduced sleep duration as well as sleep efficiency, which needed further prospective studies.

In summary, our study found that reduced sleep duration and sleep efficiency were both independently associated with frequent nightmares among frontline medical workers in Wuhan during the COVID-19 pandemic. Therefore, we should pay attention to the occurrence of a nightmare and even the ensuing PTSD symptoms among subjects having reduced sleep duration or sleep efficiency with potential traumatic exposure. More studies will be needed to further investigate their causal relationship and to provide more precise intervention and support for frontline medical workers.
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n=144 n =384
Age, mean (SD) 3229 (5.77) 34.13 (6.52) 0.004
Sex (male, n, %) 30 (20.8%) 103 (26.8%) 0.158
Marital status
Single, n, % 53 (36.8%) 118 (30.7%) 0.061
Married, n, % 89 (61.8%) 244 (63.5%)
Divorced or others, n, % 2 (1.04%) 22 (5.7%)
Occupation type (doctors, n, %) 26 (18.1%) 88 (22.9%) 0.227
Frequency of shift work
<8/week, n, % 112 (77.8%) 318 (82.8%) 0.185
>3/week, n, % 32 (22.2%) 66 (17.2%)
Working hours per day, mean (SD) 8.51 (2.15) 8.33 (4.91) 0.121

Working days per week, mean (SD) 4.93 (1.20) 5.09 (1.29) 0.145
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Emotional assessment
Worry about being infected of COVID, mean (SD) 5.79 (2.47) 4.71 (2.81) <0.001
Worry about family members’ infection of COVID, mean (SD) 6.07 (2.94) 5.08 (3.14) 0.001
Confidence in being cured if infected, mean (SD) 8.02 (1.89) 8.39 (1.74) 0.031
Sense of competence, mean (SD) 7.76 (1.83) 8.31 (1.59) 0.002
GHQ-12, mean (SD) 1.51(1.55) 0.87 (1.22) <0.001
Poor mental health, n, % 30 (20.8%) 39 (10.2%) 0.001
Sleep assessment
Sleep duration every night, mean (SD) 6.08 (1.38) 6.63 (1.19) <0.001
ESS, mean (SD) 6.84 (5.09) 5.15 (3.86) 0.001
Chronotype
Morning type, n, % 30 (20.8%) 60 (15.6%) 0.112
intermediate type, n, % 94 (65.3%) 244 (63.5%)
Evening type, n, % 20 (13.9%) 80 (20.8%)
PSQI, mean (SD) 9.33 (3.50) 6.00 (3.48) <0.001
PSQI-subjective sleep quality, mean (SD) 1.71 (0.68) 1.22 (0.68) <0.001
PSQI-sleep latency, mean (SD) 2.15(0.79) 1.60 (0.95) <0.001
PSQI-sleep duration, mean (SD) 1.08 (0.97) 0.74 (0.85) <0.001
PSQI-habitual sleep efficiency, mean (SD) 1.08 (1.10) 0.62 (0.88) <0.001
PSQI-sleep disturbance, mean (SD) 1.73 (0.57) 1.03 (0.51) <0.001
PSQI-use of sleep medication, mean (SD) 0.79 (1.13) 0.33(0.77) <0.001
PSQI-daytime dysfunction, mean (SD) 0.80 (1.14) 0.46 (0.81) 0.002

COVID, coronavirus disease; GHQ-12, 12-item General Health Questionnaire; ESS, Epworth Sleepiness Scale; PSQI, Pittsburgh Sleep Quality Index.
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OR (95% CI) P OR (95% CI) P
Normal sleep duration and sleep efficiency
Only reduced sleep duration 2.10(1.16-3.79) 0.014 1.96 (1.07-3.58) 0.029
Only reduced sleep efficiency 2.11 (1.07-4.14) 0.031 2.17 (1.09-4.32) 0.027
Reduced sleep duration + reduced efficiency 3.18 (1.88-5.37) <0.001 2.70 (1.57-4.65) <0.001

aAdjusted for age and sex.
bAdjusted for age, sex, poor mental health, and habitual sleeping medication use.
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