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Abstract
BACKGROUND
[bookmark: OLE_LINK92][bookmark: OLE_LINK93][bookmark: OLE_LINK145][bookmark: OLE_LINK146][bookmark: OLE_LINK9][bookmark: OLE_LINK10]In the post-pandemic era, the emergence of sporadic cases of coronavirus disease 2019 (COVID-19) and the scale of the pandemic are unpredictable. Therefore, the impact of sporadic cases of COVID-19 and isolation measures on mental health and sleep in different groups of people need to be analyzed. 

AIM
[bookmark: OLE_LINK94][bookmark: OLE_LINK95]To clarify the severity of psychological problems and insomnia of staff and community residents around a hospital with sporadic cases of COVID-19, and their relationship with quarantine location and long-term changes.

METHODS
[bookmark: OLE_LINK96][bookmark: OLE_LINK97][bookmark: OLE_LINK147][bookmark: OLE_LINK148][bookmark: OLE_LINK41][bookmark: OLE_LINK40]A cross-sectional survey was conducted on community residents and medical staff. Many of these medical staff had been subjected to different places of quarantine. Community residents did not experience quarantine. Hospital anxiety and depression scale (HADS), acute stress disorder scale (ASDS) and insomnia severity index (ISI) were used to evaluate anxiety and depression, acute stress disorder symptoms, and the severity of insomnia. Additionally, we conducted a 1-year follow-up study on medical staff, with related scales measurement immediately after and one year after the 2-wk quarantine period.

RESULTS
[bookmark: OLE_LINK98][bookmark: OLE_LINK99]We included 406 medical staff and 226 community residents. The total scores of ISI and subscale in HADS of community residents were significantly higher than that of medical staff. Further analysis of medical staff who experienced quarantine showed that 134 were quarantined in hotels, 70 in hospitals and 48 at home. Among all subjects, the proportions of HADS, ASDS and ISI scores above normal cutoff value were 51.94%, 19.17% and 31.11%, respectively. Multivariable logistic regression analysis found that subjects with higher total ASDS scores had a greater risk to develop anxiety and depression. The total ISI score for medical staff in hotel quarantine was significantly higher than those in home quarantine. Total 199 doctors and nurses who completed the 1-year follow-up study. Compared with baseline, HADS and ASDS scores decreased significantly one year after the end of quarantine, while ISI scores did not change significantly. 

CONCLUSION
[bookmark: OLE_LINK100][bookmark: OLE_LINK101]Sporadic COVID-19 cases had a greater psychological impact on residents in surrounding communities, mainly manifested as insomnia and depressive symptoms. Hotel quarantine aggravated the severity of insomnia in medical staff, whose symptoms lasted ≥ 1 year.
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[bookmark: OLE_LINK52][bookmark: OLE_LINK53][bookmark: OLE_LINK91]Core Tip: This is the first study to research the severity of psychological problems and insomnia of medical staff and community residents around a hospital with sporadic coronavirus disease 2019 (COVID-19) cases, along with long-term changes in the post-pandemic era. We found that sporadic COVID-19 cases had a greater impact on mental health and sleep for community residents, and hotel quarantine had a higher risk for insomnia in doctors and nurses. The insomnia symptoms of doctors and nurses could last for ≥ 1 year. Therefore, our results indicate psychological and sleep problems after sporadic COVID-19 might need long-term mental and psychological intervention, especially for insomnia in doctors and nurses.


INTRODUCTION
[bookmark: OLE_LINK102][bookmark: OLE_LINK103]Coronavirus disease 2019 (COVID-19)[1] is caused by severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2)[2] and was declared a public health emergency of international concern by the World Health Organization (WHO). According to the WHO report[3], by December 31, 2021, there were > 2.8 billion cases and > 5.4 million deaths worldwide. The number of new cases reported globally currently exceeds 135 million per day. It can be seen that the global outbreak of COVID-19 is still very serious.
The impact of the COVID-19 pandemic on mental health is expected to be immense and likely to be long-lasting worldwide[4,5]. The current COVID-19 pandemic may have psychological implications for many reasons[5]. Some of these reasons, including physical distance, fear of infection, inadequate information, stigma, quarantine measures, contribute to the pandemic and government responses[4,6,7]. China has adopted class A infectious disease prevention and control measures[8], which are also included in the management of quarantine for infectious diseases. That is, quarantine is needed not only for confirmed COVID-19 and suspected cases but also those who are in close contact. Quarantine measures urgently adopted to control the COVID-19 pandemic might have had negative psychological and social effects[6], such as senses of insecurity, shame, and hostility. Quarantine for COVID-19 often aggravates the above-mentioned mental and psychological reactions, and may cause anxiety, depression and suicide[9], and acute stress disorder (ASD) may appear[10,11], characterized by separation, avoidance, re-experience, and high alertness. The onset occurs within a few minutes or hours after the stress, and the symptoms usually do not exceed 1 mo. The results of a large-sample data study in China and worldwide suggest that the incidence of ASD among the public during the COVID-19 pandemic was 21.2% and 34.9%[12,13]. The long-term psychological impact of COVID-19 requires attention to the occurrence of post-traumatic stress disorder (PTSD)[14,15], which is characterized by repeated invasive traumatic experiences, avoidance behaviors, increased alertness symptoms, and even suicidal behaviors or psychoactive substances abuse.
With vaccination, various countries have adopted active prevention and control measures for COVID-19[16,17]. At present, the spread of COVID-19 in some countries and regions is mainly in the form of sudden and unpredictable disease and all types of people can be affected[4,5,16,17]. Although general hospitals do not admit patients with COVID-19 in China[8,18], compared with other locations, they are more likely to find cases of COVID-19. Therefore, in the post-pandemic era, the impact of sporadic cases of COVID-19 and isolation measures on mental health and sleep in different groups of people needs to be analyzed. This study focused on the psychological effects on hospital staff and surrounding community populations who reported patients with COVID-19, and the long-term impact on mental health and sleep for medical staff in the hospital.

MATERIALS AND METHODS
[bookmark: OLE_LINK104][bookmark: OLE_LINK105]Study population
Subjects included in this study were divided into two groups: medical staff from the hospital where patients with COVID-19 were found, and residents from the community surrounding the hospital. Some of the medical staff had adopted different forms of quarantine according to the degree of close contact with COVID-19 patients. Those who were close contacts were isolated in a hotel (could not leave the room); those who were close contacts of close contacts (secondary close contacts) were isolated in the hospital in single quarters (could not leave the room); and those who were general contacts were quarantined at home (could not leave home). Different quarantine places have different restrictions on the range of activities of the individual, and they also have different risks of infection and may have different psychological effects on the individual. Community residents had not experienced isolation measures. Participants in the follow-up survey were doctors and nurses who completed the baseline survey and a 1-year after survey.

Survey instrument
The hospital anxiety and depression scale (HADS)[19] is used to assess the anxiety and depression symptoms of medical staff in general hospitals. There are 14 items in total, divided into two parts: the anxiety subscale (HADS-A) and the depression subscale (HADS-D). A total score of 0–7 is classified as asymptomatic, 8–10 as marginal/suspicious, and 11–21 as abnormal.
The acute stress disorder scale (ASDS)[20,21] is a self-rating scale, compiled according to the diagnostic criteria of the fourth edition of the Manual of Diagnosis and Statistics of Mental Disorders, used to assess acute stress disorder (ASD) symptoms and predict PTSD. ASDS contains 19 items, including the characteristics of screening for ASD, and can identify individuals with acute trauma who need an in-depth assessment of the risk of PTSD. Generally, 56 points are selected as the cutoff value for predicting PTSD by ASDS: dissociative symptom score ≥ 9 points, and other symptom score ≥ 28 points, and the diagnostic sensitivity of ASD is 0.95, specificity is 0.83, positive predictive power is 0.80, negative predictive power is 0.96, and validity is 0.87.
The insomnia severity index (ISI)[22] is a simple tool for screening insomnia, including seven items to assess the severity of sleep symptoms, satisfaction with sleep patterns, impact of the degree of insomnia on daily functions, awareness of the impact of insomnia on the subjects, and level of depression caused by sleep disorders. Total score of 0–7 points = insomnia without clinical significance; 8–14 points = subclinical insomnia; 15–21 points = clinical insomnia (moderate); and 22–28 points = clinical insomnia (severe).
A general survey questionnaire was designed to collect demographic data (gender, age, occupation), quarantine information, and subjectively describe the psychological reactions.

Study design and procedure
A cross-sectional survey was conducted on July 2, 2020, immediately after the quarantine was lifted, with participants who worked in a hospital with sporadic cases of COVID-19, and the surrounding community residents. HADS, ASDS and ISI were used to evaluate the anxiety and depression, ASD symptoms, and severity of insomnia. The general survey questionnaire was used to collect demographic information, quarantine information and psychological reactions. 
[bookmark: OLE_LINK38][bookmark: OLE_LINK39]A follow-up longitudinal survey was conducted in May 2021, one year after quarantine, to clarify any changes in the psychological and insomnia symptoms of medical doctors and nurses (D&N group) that had a higher infection risk. The flow chart of the study is shown in Figure 1. 
The Department of Psychological and Behavioral Medicine carried out a missionary style psychological crisis intervention to the entire population in the hospital during quarantine from June 18 to July 1, 2021. The research team provided targeted and layered psychological interventions for the medical staff, such as providing psychological crisis team contact information and providing psychological rescue support 24 h a day. The research team daily released audio, video and text content for relaxation, meditation and mindfulness therapy through a WeChat (a social media software) group in the hospital; provided contact information actively to the medical staff who were seeking help to carry out in-depth psychiatric evaluations; and provided psychological crisis intervention and treatment through remote diagnosis, treatment, or combined antianxiety and antidepressant medications when necessary. At the same time, the hospital immediately released pandemic prevention and control information and data updates until the end of quarantine. There were no new cases of COVID-19 reported throughout the quarantine.
The protocol was registered at clinicaltrials.gov with identification number NCT04978220. 

Statistical analysis
We used independent t test, χ2 test, nonparametric Mann–Whitney U test, and Kruskal–Wallis test to compare the demographic characteristics at baseline, and scores of HADS, ASDS and ISI at baseline and at the end of 1-year follow up. The scores of the three scales were not all normally distributed and so are presented as medians with interquartile ranges. The ranked data, which were derived from the counts of each level for symptoms of depression, anxiety, stress and insomnia, were presented as numbers and percentages. To determine potential risk factors for symptoms of depression, anxiety, insomnia, and distress in participants, multivariable logistic regression analysis was performed to find the associations between risk factors and outcomes, and results presented as odds ratios (ORs) and 95%CIs.

RESULTS
[bookmark: OLE_LINK106][bookmark: OLE_LINK107][bookmark: OLE_LINK108]Cross-sectional study
Differences between medical staff and residents of surrounding community: Medical staff (n = 406), including doctors, nurses and other hospital staff, and residents of the surrounding community (n = 226) were recruited through questionnaires distributed online on their own will. The demographic data and scale scores were compared between medical staff and residents of the surrounding community (Table 1).
The difference in total ISI scores between the two groups was significant (Z = 2.050, P = 0.040) and the severity of insomnia among medical staff was lower than that of residents in the surrounding community. Among the scores on the ISI scale (Mann–Whitney), the difference in daily function between the two groups was significant (Z = 3.332, P = 0.001).
There was no significant difference in the total HADS score between the two groups (Z = 1.517, P = 0.129). In HADS-D (Z = 1.984, P = 0.047), the score for the item of fidgeting (Z = 2.809, P = 0.005) was higher and the score for enjoyment of a good book/broadcast/program was lower (Z = 2.787, P = 0.005) in community residents than in medical staff. This meant that the depressive symptoms of community residents were significantly worse, and they showed more fidgeting and decreased ability to feel pleasure than the medical staff did. There was no significant difference in the HADS-A score between the two groups (Z = 0.889, P = 0.374). 
There was no significant difference in the total ASDS score between the two groups (Z = 0.439, P = 0.660). However, the scores for each ASDS item in community residents showed a greater psychological impact on the subjective report (Z = 2.478, P = 0.013) and deeper fear of COVID-19 (Z = 2.821, P = 0.005) than the scores in medical staff.

Impact of different quarantine places on medical staff: To study the psychological and sleep effects of different quarantine places, we divided quarantined medical staff into the hospital group, hotel group, and home group according to the different quarantine measures. We did not find significant differences between each group for total HADS score (χ² = 0.319, P = 0.956), HADS-A score (χ² = 0.920, P = 0.821) and HADS-D score (χ² = 1.049, P = 0.789); total ASDS score (χ² = 0.528, P = 0.913); and total ISI score (χ² = 0.290, P = 0.407). Therefore, different quarantine places may have had no obvious influence on the anxiety and depression level, stress and insomnia in medical staff. 
We further studied these quarantined doctors or nurses who had higher infection risk. There were 360 doctors or nurses. Among them, 252 experienced quarantine. These quarantined staff were divided into three subgroups according to the quarantine location: hospital single quarters (n = 70), hotel (n = 134) and home (n = 48). There was no significant difference in the HADS and ASDS scores (P > 0.05) among the three groups. There was a significant difference in total ISI scores between home and hotel quarantine (t = 0.691, P < 0.05), and the total ISI score for hotel quarantine was significantly higher than that of home quarantine (mean ± SE = 2.164 ± 0.960, 95%CI: 0.272–4.056, P = 0.025). For ISI items, severity of recent insomnia (e.g., in the past week) (χ² = 7.654, P = 0.022), difficulty in falling asleep (χ² = 6.793, P = 0.033), and difficulty staying asleep (χ² = 9.290, P = 0.010) were significantly higher in the hotel than home quarantine groups (Table 2).

Subjective description of subjects: The main symptoms of the subjects were decreased interest, fear, anticipatory anxiety, akathisia, and decreased pleasure. According to response to the item “subjectively describe the content of psychological reactions” collected by the general survey questionnaire, the above-mentioned psychological reactions and symptoms were mainly due to the following reasons: (1) Worry about being infected; (2) Restricted activities in isolation, especially when being isolated, and worry about family members; (3) Worry about work; (4) Sudden notification of isolation, with no psychological preparation; (5) Worry about economic problems; and (6) Depressed mood for unstated reasons.

Risk factors for anxiety and depression in D&N group: Among medical staff, 187 with anxiety and depression were screened based on HADS score ≥ 11. Logistic regression analysis found that differences in age and total ASDS scores between subjects with anxiety and depression were significant (t = 2.858, P< 0.01 and t = 10.657, P < 0.01, respectively). Subjects with higher total ASDS scores (OR = 1.227, 95%CI: 1.17–1.29) had a greater risk of developing anxiety and depression, and young age (OR = 0.995, 95%CI: 0.93–0.99) was a protective factor.

Risk factors for insomnia in D&N group: Among medical staff, 112 subjects with insomnia were screened based on ISI score ≥ 8. Logistic regression analysis was performed to analyze the risk factors for insomnia during quarantine. The differences in total ASDS scores (t = 9.148, P < 0.01) and quarantine between those with and without insomnia (χ² = 7.895, P < 0.05) were significant. Subjects who experienced quarantine (OR = 2.799, 95%CI: 1.099–7.129) and subjects with higher total ASDS scores (OR = 1.195, 95%CI: 1.145–1.246) had a greater risk of insomnia.

Follow-up research
To clarify the changes in psychological and insomnia symptoms of doctors or nurses who had a higher infection risk, we followed up them for one year. At baseline, 360 subjects (D&N group) completed the survey. The average age of the subjects was 35.79 ± 8.53 years, and 85.28% of them were women. One year later, 199 of 360 subjects, accounting for 55.28%, completed the whole study. There was no significant difference in age and gender for the subjects at the end point compared with baseline (Table 3). 
The percentages of those whose HADS, ASDS and ISI scores were above the cut-off value were 51.9%, 19.17% and 31.11%, respectively. After 1-year follow-up, the percentages for HADS and ASDS scores decreased, and ISI increased to 43.72%, 18.09%, and 32.16%, respectively, but the differences were not significant (χ² = 3.240, 0.097 and 0.065 respectively, P > 0.05).
Compared with baseline, the total HADS score was significantly lower (Z = 3.923, P < 0.01) after one year. The levels of anxiety and depression were both significantly lower than that at baseline (for HADS-A, Z = 4.469, P < 0.01; for HADS-D, Z = 3.286, P < 0.01). The total ASDS score also significantly decreased compared with that at baseline (Z = 2.468, P < 0.05), but the total ISI scores were not significantly different from those at baseline (Z = 0.928, P > 0.05) after one year (Table 3).
We further compared each item of the three scales between baseline and at the end of follow-up. The scores for items, such as “I enjoy the things I used to enjoy” (Z = 2.336, P < 0.05); “I get a sort of frightened feeling as if something awful is about to happen” (Z = 4.277, P <0.01); “I can sit at ease and feel relaxed” (Z = 12.771, P < 0.01); and “I can enjoy a good book or radio or TV program” (Z = 14.311, P < 0.01), in HADS were significantly reduced after one year. The scores for items, such as “Feeling frightened” (Z = 7.238, P < 0.01); “Sense of re-experiencing” (Z = 4.780, P < 0.01); and “Feeling more alert to danger” (Z = 2.173, P < 0.05), in ASDS were significantly reduced after one year. The scores for each item in ISI did not have a significant difference between baseline and the end of follow-up.

DISCUSSION
[bookmark: OLE_LINK109][bookmark: OLE_LINK110]Our results showed that the psychological impact of COVID-19, such as depressive symptoms, on community residents was more obvious than that on medical staff. The main manifestations were restlessness and decreased ability to feel pleasure. The severity of insomnia in community residents was higher than that of medical staff. The main manifestations were impairment in daytime functions, such as daytime fatigue, ability to handle work and daily affairs, concentration, memory, and emotions. Because none of the community residents were quarantined, their depressive symptoms and the severity of insomnia were not directly related to quarantine. They might have been psychologically affected for the following reasons. They had been to the hospital for treatment, lived close to the hospital, or their family members were medical staff and they were worried that the medical staff may have been active in the community. Objectively speaking, the risk of COVID-19 infection among community residents who are not quarantined is less than that of medical staff. Therefore, although the difference in ASDS scores between the two groups was not significant, it could also explain the higher psychological reaction of community residents to acute stress. 
The government has adopted various prevention and control measures to gradually return people’s life to normal[23]. However, the impact of sporadic COVID-9 cases[24] and the spread of variants[25] on people’s mental health and sleep in the post-pandemic era needs to be paid attention. In the post-pandemic era, government officials should also provide sufficient support, such as health education, open a psychological hotline for consultation, psychological and sleep evaluation, and any necessary treatment.
Among all subjects, we found higher levels of anxiety and depression among the doctors and nurses in the hospital, according to the HADS screening results, regardless of quarantine. The proportion of doctors and nurses reaching abnormal levels of anxiety and depression was 51.94%. This result is similar to that of the front-line healthcare workers in Wuhan[26]. It is also comparable to the internationally reported upper levels of anxiety and depression of medical staff (anxiety, 6.33%–50.9%; depression, 6.33%–50.9%)[11]. Although the screening tools used[27,28] differed from ours, subjective description of the psychological reactions also reflects that sporadic COVID-19 cases still have a negative impact on medical staff. It suggests that the situation needs to be evaluated in a timely manner and active countermeasures need to be taken. 
This study showed that the different quarantine locations did not result in anxiety and depression, or acute stress symptoms in doctors and nurses who are in quarantine. Many studies have reported the negative emotions of medical staff caused by quarantine measures[9,29,30]. This may be because the pandemic prevention and control was at a stable stage when this study was carried out. The domestic pandemic prevention task is to control mainly sporadic and imported cases, and the prevention and control pressure is greatly reduced. At the same time, the mental state of the doctors and nurses in the hospital may also be one of the reasons. The experiences learned from the outbreak of the pandemic and confidence in domestic pandemic prevention[31] may also reduce the severity of symptoms such as anxiety, depression and acute stress.
We also found that higher total ASDS score were risk factors for anxious and depressive symptoms and young age was a protective factor; total ASDS scores and quarantine were risk factors for insomnia; and the different quarantine locations had a significant impact on the sleep of doctors and nurses. The severity of insomnia among doctors and nurses in those who were in hotel quarantine was greater than those who were in home quarantine. The main manifestation of insomnia was difficulty in falling asleep and in maintaining sleep. The unfamiliar and simple environment of the hotel did not bring comfort to the doctors and nurses who were experiencing emergencies, while in home quarantine, they could enjoy regular daily life in familiar places. In addition, those who were in home quarantine could directly seek emotional help or obtain support from the family. This is consistent with a study on the current status of social support for doctors and nurses under the COVID-19 pandemic[32], in which good family support enabled individuals to quickly adapt to changes in the environment when faced with emergencies in order to obtain positive emotional responses and social support.
After one year, the proportion of respondents who used HADS to screen for anxiety and depression decreased to 43.72%, and the total HADS score was also lower than that at baseline. However, the proportion of respondents with anxiety and depression was still higher than at baseline, although the symptoms were significantly reduced and the number of affected individuals had also decreased. There may have been a benefit from the reduction of COVID-19 infection risk, release from quarantine, return to work and family, and timely and effective mental and psychological intervention and treatment. However, it is necessary to pay attention to the long-term psychological effects of COVID-19 infection and the preventive measures on the hospital medical staff. 
According to the results of ASDS assessment, we did not find any clear PTSD patients after 1-year follow-up. From the perspective of ASD, in the early stage of detection of COVID-19 infection cases, doctors and nurses showed typical symptoms: fear of COVID-19, anticipatory anxiety, and increased alertness[33]. Previous studies have reported that the general population[12] has similar stress symptoms and lower PTSD rate[14,34],which is in line with our findings. The time period from typical expression of acute stress symptoms after the discovery of sporadic COVID-19  to the improvement of related symptoms after 1-year follow-up showed a dynamic change in the psychological status of the medical staff in the hospital, and timely psychological crisis intervention was indispensable[35].
The insomnia symptoms of doctors and nurses had not improved along with improvement of their mental and psychological conditions after one year. This may be related to night shift work and the nature of work in the hospital. It suggests that concerns about the mental and psychological effects of the COVID-19 pandemic should be accompanied by concerns about insomnia symptoms among doctors and nurses because sleep status is inseparable from mental health[36].
This was a single-center study, and the subjective assessments of people might cause bias in the results. In the future, the multiple center study could be done in different places for comparison, and objective testing, such as polysomnography, could be used to obtain more objective insomnia parameters.

CONCLUSION
[bookmark: OLE_LINK111][bookmark: OLE_LINK112]Sporadic cases of COVID-19 had a greater impact on residents in the surrounding community compared with hospital staff in the post-pandemic era, mainly manifested as insomnia and depression. The difference in quarantine location was an important factor affecting the severity of insomnia of doctors and nurses. Hotel quarantine aggravated the severity of insomnia of doctors and nurses. The early stage of sporadic COVID-19 cases appeared to have a significant impact on the mental health and sleep of doctors and nurses. Therefore, timely and effective psychological and behavioral intervention and treatment of insomnia symptoms, especially for those in hotel quarantine, is crucial. The long-term presence of insomnia symptoms in doctors and nurses should be paid high attention and be treated with positive intervention.

ARTICLE HIGHLIGHTS
Research background
[bookmark: OLE_LINK113][bookmark: OLE_LINK114]Coronavirus disease 2019 (COVID-19) is highly contagious and has a wide-ranging and serious impact on mental health. Although vaccination in some countries and regions has gradually restored people’s lives, the emergence of virus mutations and sporadic cases might persist in the long term and affect mental health and sleep. 

Research motivation
[bookmark: OLE_LINK115][bookmark: OLE_LINK116]There is a higher risk in general hospitals for COVID-19. The severity of psychological problems and insomnia of medical staff and community residents around a hospital with sporadic COVID-19 cases, and long-term changes in the post-pandemic period remain ambiguous. Additionally, the risk of COVID-19 and different quarantine locations among medical staff may affect doctors’ and nurses’ mental health and sleep. There have been few long-term follow-up studies about mental health and sleep in the post-pandemic era.

Research objectives
[bookmark: OLE_LINK117][bookmark: OLE_LINK118]This study aimed to clarify the severity of psychological problems and insomnia of staff and community residents around a hospital with sporadic cases of COVID-19, and their relationship with quarantine location and long-term changes in the post-pandemic era.

Research methods
[bookmark: OLE_LINK119][bookmark: OLE_LINK120]Medical staff from the hospital where patients with COVID-19 were found, and residents from the community surrounding the hospital were included in the study. Rating scales were provided by wenjuanxing on the internet. SPSS version 18.0 was used to perform statistical analysis. The significance level was set at α = 0.05 and all tests were two-tailed.

Research results
[bookmark: OLE_LINK121][bookmark: OLE_LINK122]In the cross-sectional study, 632 subjects were recruited, including 406 medical staff in the hospital that reported sporadic COVID-19 cases and 226 community residents in the surrounding area. The total insomnia severity index (ISI) scores and hospital anxiety and depression scale (HADS) scores were significantly higher in the community residents than in the medical staff. Among medical staff, there were 360 doctors and nurses and 252 of them were quarantined in different locations according to contact level with the patient. The total ISI score for medical staff in hotel quarantine was significantly higher than that in home quarantine. One year later, 199 doctors and nurses completed the follow-up study. The total HADS and acute stress disorder scale scores of doctors and nurses were decreased, but there was little change in ISI total score.

Research conclusions
[bookmark: OLE_LINK123][bookmark: OLE_LINK124]Our findings indicated that in the post-pandemic period, sporadic COVID-19 cases had a greater psychological impact on residents in the surrounding community than in hospital staff, and mainly manifested as insomnia and depressive symptoms. Doctors and nurses exposed to sporadic COVID-19 cases experienced anxiety and depression, stress, and insomnia in the early stage. Hotel quarantine means a higher risk of infection, and has a greater impact on doctors and nurses’ insomnia than home quarantine. One year later, the anxiety and depression of doctors and nurses significantly improved. However, the long-term mental and psychological problems should not be ignored, especially their insomnia symptoms.

Research perspectives
[bookmark: OLE_LINK125][bookmark: OLE_LINK126]Sporadic COVID-19 has a greater psychological effect on surrounding community residents than on hospital staff. Government officials should give them relevant support, such as health education. A psychological and sleep rating hotline for people living in surrounding communities and those quarantined in hotels should help. We suggest that effective measures should also be implemented to treat the long-term insomnia in doctors and nurses.
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Figure Legends
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[bookmark: OLE_LINK143][bookmark: OLE_LINK144]Figure 1 Cross-sectional survey and follow-up study on psychological problems and insomnia in hospital staff and surrounding community residents of sporadic COVID-19 cases. COVID-19: Coronavirus disease 2019; HADS: Hospital anxiety and depression scale; ASDS: Acute stress disorder scale; ISI: Insomnia severity index.

Table 1 The demographic data and scale score comparison between medical staff (n = 406) and community residents (n = 226) on baseline
	[bookmark: RANGE!A1]Variable
	Medical staff (n = 406)
	Community residents (n = 226)
	t/χ²/Z
	P value

	[bookmark: OLE_LINK36][bookmark: OLE_LINK37]Age (yr), mean ± SD
	36.18 ± 8.83
	41.54 ± 11.84
	1.46
	0.145

	Gender, n (%)
	

	Male
	70 (17.24)
	80 (35.40)
	

	Female
	336 (82.76)
	146 (64.60)
	632
	0.000

	Scale scores, median (range)

	HADS 
	11 (4-35)
	12 (4-32)
	-1.517
	0.129

	HADS-A 
	6 (2-18)
	7 (2-17)
	-0.889
	0.374

	HADS-D 
	5 (1-20)
	5 (1-18)
	-1.984
	0.047

	ASDS 
	28 (19-89)
	27 (19-76)
	-0.439
	0.66

	ISI
	4 (0-28)
	5 (0-28)
	-2.05
	0.040


[bookmark: OLE_LINK48][bookmark: OLE_LINK47]The values are expressed as numbers (%), means ± SD or medians (range). HADS: Hospital anxiety and depression scale; HADS-A: Hospital anxiety and depression scale-anxiety subscale; HADS-D: Hospital anxiety and depression scale-depression subscale; ASDS: Acute stress disorder scale; ISI: Insomnia severity index.



[bookmark: OLE_LINK42][bookmark: OLE_LINK44][bookmark: OLE_LINK43]Table 2 Comparison of the scores in each insomnia severity index items in different quarantine locations in doctors and nurses’ group on baseline (n = 252)
	Variable
	Groups based on quarantine site’s 
	χ²
	P value

	
	Hospital (n = 70)
	Hotel (n = 134)
	Home (n = 48)
	
	

	ISI items
	
	
	
	
	

	Severity (1 + 2 + 3)
	1 (0, 9)
	2 (0, 12)
	1 (0, 9)
	7.654
	0.022

	1 Falling asleep
	0 (0, 3)
	0 (0, 4)
	0 (0, 4)
	6.793
	0.033

	2 Staying asleep
	0 (0, 3)
	0 (0, 4)
	0 (0, 3)
	9.29
	0.010

	3 Early awakening
	0 (0, 3)
	1 (0, 4)
	0 (0, 3)
	3.841
	0.147

	4 Satisfaction
	1 (0, 4)
	1 (0, 4)
	1 (0, 4)
	1.164
	0.559

	5 Interfere
	1 (0, 4)
	1 (0, 4)
	0.5 (0, 4)
	3.143
	0.208

	6 Noticeable
	1 (0, 4)
	1 (0, 4)
	0 (0, 3)
	4.293
	0.117

	7 Worried
	0 (0, 3)
	1 (0, 4)
	0 (0, 3)
	3.769
	0.152


The values are expressed as medians (range). ISI: Insomnia severity index.


Table 3 Demographic and scales of the participants at baseline (n = 360) and at the end of follow-up (n = 199) in doctors and nurses’ group
	Variable
	Baseline (n = 360)
	Follow-up (n = 199)
	t/χ²/Z
	P value

	[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Age (yr), mean ± SD
	35.79 ± 8.53
	34.71 ± 7.80
	1.46
	0.145

	D&N group, n (%)
	360 (100)
	199 (100)
	

	Gender, n (%)
	

	Male
	53 (14.72)
	22 (11.06)
	

	Female
	307 (85.28)
	177 (88.94)
	1.483
	0.223

	Scale scores, median (range)

	HADS 
	11 (4-35)
	10 (0-33)
	-3.923
	0.000

	HADS-A 
	6 (2-18)
	6 (0-19)
	-4.469
	0.000

	HADS-D 
	4 (1-20)
	4 (0-16)
	-3.286
	0.001

	ASDS 
	27.5 (19-89)
	26 (19-66)
	-2.468
	0.014

	ISI
	4 (0-28)
	5 (0-25)
	-0.928
	0.353


The values are expressed as numbers (%), means ± SD or medians (range). HADS: Hospital anxiety and depression scale; HADS-A: Hospital anxiety and depression scale-anxiety subscale; HADS-D: Hospital anxiety and depression scale-depression subscale; ASDS: Acute stress disorder scale; ISI: Insomnia severity index.
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