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Background: Previous studies have showed that individuals infected with

COVID-19 were more likely to report psychological symptoms. However, little

is known about the changes from testing positive to negative to positive again.

Methods: This survey was conducted through the questionnaires including

the 7-item Generalized Anxiety Disorder (GAD-7), the 9-item Patient Health

Questionnaire (PHQ-9), as well as the Self-Rating Scale of Sleep (SRSS) to

explore the psychological status of COVID-19 and re-positive cases.
′′

re-positive
′′

is defined as a positive RT-PCR test at any time during the recovery

period after testing negative.

Results: A total of 94 COVID-19 patients presented the prevalence rates of

anxiety, depression, insomnia, and any of the three psychological symptoms

being 26.6, 8.6, 12.8, and 31.9%, respectively. Among these, 32 cases were

re-tested positive during the recovery period, with the prevalence rates of

anxiety, depression, insomnia, and any of the three psychological symptoms

being 21.9, 18.7, 31.2, and 37.5%, respectively. The psychological status after

re-positive showed a significant decrease in anxiety (P = 0.023), an increase

in depression, and a significant rise in insomnia (P = 0.035). For those with

no psychological symptoms during initial-positive, after re-positive, 5.88%

reported anxiety, 5.88% reported depression, and 11.76% reported insomnia.

For those who experienced only anxiety symptoms during initial-positive, after

re-positive, 33.3% reported depression, and 33.3% reported insomnia.

Conclusions: Our findings encompassed the urgent concern for anxiety

in initial-positive COVID-19 patients, depression in re-positive COVID-19

patients, and insomnia in both initial and re-positive patients, hence

enabling targeted interventions for appeasing the psychological burden of

COVID-19 patients.
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Introduction

There is growing evidence of studies associating COVID-19

survivors with increased psychological symptoms. It’s reported

that symptoms aroused by COVID-19 infection, side effects

of treatment, concerns about sequelae, social isolation, and

stigma all partook to a higher risk of psychological symptoms

in COVID-19 patients (1–3). Previous studies recounted

that the prevalence of cases with post-infection anxiety

ranges from 6.5 to 63% (4–6). In studies implicating both

hospitalized and non-hospitalized patients, the prevalence

rates for depression and insomnia range between 12 and 48

and 2–63%, respectively (4, 7, 8). Psychological symptoms and

implications related to a COVID-19 infection comprise

both acute and long-term consequences. In addition,

the re-positive rate was found to be correlated to illness

severity, according to the Acute Physiology and Chronic

Health Evaluation II (APACHE II) severity-of-disease

classification system, and the confusion, urea, respiratory

rate, and blood pressure (CURB-65) score. Since the physical

condition may worsen after re-positive, what will take

place in the psychological status of COVID-19 patients

remain unknown. This study aims to explore changes in

the severity of psychological symptoms and the mutual

changes in anxiety, depression, and insomnia in re-positive

COVID-19 patients.

Methods

Participants and procedure

A total of 94 initially confirmed COVID-19 patients were

enrolled from Bayan County and Pingfang District of Harbin

City, in Heilongjiang Province from September 23, 2021, to

December 31, 2021. Located in the northern part of Northeast

China, Harbin is the capital city of Heilongjiang Province

with a resident population of approximately 9.8 million.

Since the outbreak of the COVID-19 pandemic in 2020,

Harbin has been a low-prevalence city with two small-scale

indigenous outbreaks.

These patients were diagnosed and treated fulfilling the

criteria of the 8th version of the Guidelines on the Diagnosis and

Treatment of COVID-19 by the National Health Commission

of China. Confirmed patients with COVID-19 were treated at

one of the designated hospitals, the Harbin Infectious Diseases

Hospital, which was a dedicated hospital for COVID-19 patients.

Once the RT-PCR test turned negative after the treatment,

patients were transferred to designated Harbin Second Hospital

for rehabilitation. Paper-and-pencil questionnaires were utilized

to investigate the psychological symptoms of all COVID-19

patients transferred to Harbin Second Hospital. A total of

94 respondents were enrolled except for two children.
′′

Re-

positive
′′

is interpreted as a positive RT-PCR test at any

time during the 14 days or 14+7 days recovery period in

the Harbin Second Hospital. Of the 94 COVID-19 negative

cases, 32 were re-positive during the recovery period. The re-

positive patients will be re-transferred to Harbin Infectious

Diseases Hospital for treatment until their tests turn negative

and then transferred back to Harbin Second Hospital for

recovery. Both the initial-positive patients and re-positive

patients were surveyed within 2 days of admission to the

Harbin Second Hospital. All the 32 re-positive cases received

the two questionnaires at intervals of more than 2 weeks.

This study was approved by the Research Ethics Committee

of the First Affiliated Hospital of Nanchang University (Ethical

number: 2020-051).

Measures

Anxiety, depressive symptoms, and insomnia were assessed

using the 7-item Generalized Anxiety Disorder (GAD-7) (9), the

9-item Patient Health Questionnaire (PHQ-9) (10), and the Self-

Rating Scale of Sleep (SRSS) (11) in Chinese version, separately.

Each item on the GAD-7 and PHQ-9 was gauged with a four-

point Likert scale (0= “not at all” to 3= “extremely”) to infer the

severity of a particular symptom within the past 2 weeks. There

are 10 items in total, and each item has five levels (1–5). The

higher the score, the more severe the sleep problem. The cut-

offs to screen for possible positive cases of anxiety, depression

and sleep disorders were a GAD-7 score ≥5, a PHQ-9 score

≥5, and an SRSS score ≥23, respectively. The Cronbach’s α for

self-reported GAD-7, PHQ-9, and SRSS for COVID-19 patients

in the first investigation were 0.92, 0.78, and 0.91, respectively.

For COVID-19 re-positive patients in the second survey, the

Cronbach’s α for GAD-7, PHQ-9, and SRSS were 0.96, 0.84, and

0.92, respectively.

Statistical analyses

Descriptive analyses were executed based on frequencies

for all variables, including demographic data, as well as

factors linked with the risk of COVID-19 cases, which

were applied by the exact probability tests as the low

frequencies. The paired samples t-test or Chi-squared test

was conducted to spot the differences in psychological

status of the 32 patients pre-and post-re-positive. Data

were analyzed employing the statistical software IBM SPSS

version 22 (SPSS Inc., Chicago, IL, USA), and figures were

drawn by GraphPad prism 9 (GraphPad Software, Inc.,

San Diego, CA). All statistical analysis was performed

with a P-value <0.05 using a two-tailed test deemed

statistically significant.
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Results

Sociodemographic characteristics

A total of 94 initially confirmed COVID-19 patients

were implicated, with 55 females and 39 males, of which 32

were re-tested positive for COVID-19 during rehabilitation.

The sociodemographic characteristics of 94 patients were

as follows: 58.5% female, 50.0% older than the age of

45 years, 16.0% with at least one underlying disease,

84.0% quarantined for more than 15 days, 76.6% married,

83.0% with high school or less, 24.4% with no source

of revenue.

The prevalence rates of anxiety,
depression, and insomnia symptoms
among COVID-19 patients

The prevalence of anxiety, depression, insomnia, and any

of the three psychological symptoms in initially confirmed

94 COVID-19 patients were 26.6, 8.6, 12.8, and 31.9% (see

Table 1), respectively. For the 32 re-positive cases, the prevalence

rates were 43.8, 12.5, 21.9, and 46.9% (data not shown) in

the initial-positive, respectively. The prevalence rates after re-

positive were 21.9, 18.7, 31.2, and 37.5 %, with increases

of −50.0% (χ2
= 6.411, P = 0.001), 50.0% (χ2

= 0.117,

P = 0.732), 42.9% (χ2
= 6.733, P = 0.009) and −20.0%

(χ2
= 16.737, P < 0.001). Most of the initial COVID-19

cases screening positive for anxiety, depression, and insomnia

showed mild symptoms. Nevertheless, there was an increase

in the proportion of cases with severe anxiety and moderate

insomnia in COVID-19 patients after re-positive. Notably,

an impressive proportion of COVID-19 patients with anxiety

symptoms was observed in cases with medical history than

those without (P < 0.05) (see Table 2). Moreover, a higher

proportion of re-positive patients with insomnia was viewed

over the age of 45 years (P < 0.05) (see Table 3). We

also compared the demographic characteristics of 32 re-

positive cases and the remaining 62 cases without re-positive

cases and found that there was no statistical difference in

demographic characteristics between the two groups except

that the proportion of cases with a medical history was higher

in re-positive cases than that in the other group (P=0.006)

(see Supplementary Table 1).

The severity changes of the three
psychological symptoms after re-positive

Furthermore, the paired samples t-test comparing the

consistency assessment of COVID-19’s severity between 32

initial-positive and re-positive, reflected a general decrease in

anxiety (P = 0.023), with most of the re-positive patients

who initially exhibited mild or moderate anxiety symptoms

becoming normal (Figure 1A); with a slight but not significant

increase in depression symptoms (P= 0.949), 66.67% of initially

mild and 100.00% of initially moderately cases altering into

normal, while 17.85% of initially normal cases presented with

depression (Figure 1B). Moreover, these patients withstood a

significant increase in insomnia after re-positive (P = 0.035), as

20.00% of initially normal patients suffered from insomnia and

14.29% of initially mild insomnia transformed into themoderate

level (Figure 1C).

The mutual changes of three
psychological symptoms after re-positive

In addition, we compared the conversion rates among

the three psychological symptoms between initial-positive

and re-positive. Results demonstrated that for those who

had no psychological symptoms during initial-positive,

after re-positive, 5.88% reported anxiety problems, 5.88%

reported depression symptoms, and 11.76% reported

insomnia. For those who were only positive for anxiety

symptoms during initial-positive, after re-positive, 33.3%

reported depression, and 33.3% reported insomnia

(see Table 4).

Discussion

In this study, we analyzed the psychological effects of

the re-positive test on COVID-19 patients by comparing

the changes in psychological symptoms between the initial-

positive and re-positive. The detection rate of cases with

psychological symptoms in this study was slightly lower than

those announced in previous studies. A study from the late

COVID-19 implied that the prevalence of depression and

anxiety symptoms was 49.06 and 56.60% in COVID-19 patients

(12). Additionally, a meta-analysis of 31 studies of COVID-19

patients revealed a pooled prevalence of 47% for anxiety, 45%

for depression, and 34% for insomnia (8). The differences may

be pertained to the epidemic control during the study period,

the progress of vaccine development and vaccination, COVID-

19 treatment, measurement, and the severity of the included

subjects. Since these studies were performed at the early stages

of the outbreak, when little was known about the virus, an

effective vaccine, or a specific therapeutic agent, the uncertainty

bestowed to high-level patient stress and fear of disease.

Furthermore, the information overload generated by constant

news media reports about deaths of infected cases contributed to

patients’ vulnerability to depression, and even negative thoughts

after infection (13).
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TABLE 1 The prevalence and severity of anxiety, depression, and insomnia among COVID-19 patients.

Anxiety Depression Insomnia Anyone†

COVID-19

cases

(N = 94)

n (%)

Re-positive

cases

(N = 32)

n (%)

COVID-19

cases

(N = 94)

n (%)

Re-positive

cases

(N = 32)

n (%)

COVID-19

cases

(N = 94)

n (%)

Re-positive

cases

(N = 32)

n (%)

COVID-19

cases

(N = 94)

n (%)

Re-positive

cases

(N = 32)

n (%)

Normal 69 (73.4%) 25 (78.1%) 86 (91.4%) 26 (81.3%) 82 (87.2%) 22 (68.8%) 64 (68.1%) 20 (62.5%)

Mild 20 (21.3%) 3 (9.4%) 6 (6.4%) 4 (12.5%) 12 (12.8%) 8 (25.0%) 29 (30.9%) 10 (32.3%)

Moderate 3 (3.2%) 1 (3.1%) 1 (1.1%) 1 (3.1%) 0 2 (6.2%) 4 (4.3%) 3 (9.4%)

Severe 2 (2.1%) 3 (9.4%) 1 (1.1%) 1 (3.1%) 0 0 3 (3.2%) 3 (9.4%)

†The total rate is more than 100.0% since comorbidity is indicated here.

TABLE 2 The demographic distribution of psychological symptoms among initially confirmed COVID-19 patients (N = 94).

Characteristics Group Anxiety Depression Insomnia

N (%) P N (%) P N (%) P

Gender Male 8 (20.5%) 0.345 1 (2.6%) 0.134 3 (7.7%) 0.348

Female 17 (30.9%) 7 (12.7%) 9 (16.4%)

Age <45 7 (14.9%) 0.065 3 (6.4%) 0.714 4 (8.5%) 0.355

≥45 18 (38.3%) 5 (10.6%) 8 (17.0%)

Medical history No 17 (21.5%) 0.022 5 (6.3%) 0.113 8 (10.1%) 0.096

Yes 8 (53.3%) 3 (20.0%) 4 (26.7%)

The total duration of isolation, day 7–15 6 (40.0%) 0.125 2 (13.3%) 0.609 1 (6.7%) 0.683

>15 19 (24.1%) 6 (7.6%) 11 (13.9%)

Marital status Married 20 (27.8%) 0.786 4 (5.6%) 0.084 8 (11.1%) 0.466

Others 5 (22.7%) 4 (18.1%) 4 (18.1%)

Educational level High school or less 22 (28.2%) 0.546 7 (9.0%) 1.000 10 (12.8%) 1.000

Undergraduate degree/college 3 (18.8%) 1 (6.3%) 2 (12.5%)

Source of income No 3 (13.0%) 0.217 0 (0) 0.276 3 (13.0%) 0.901

Not sure 3 (25.0%) 1 (8.3%) 2 (16.7%)

Yes 19 (32.2%) 7 (11.9%) 7 (11.9%)

The stressors for COVID-19 patients were the disease

itself, treatment regimen, and worries about family health,

resulting in changes in mood, sleep, behavior, etc. The

gradual adaptation process was reflected in COVID-19 patients’

attitudes upon admission, from uncertainty about the disease to

anticipation and suspicion of the examinations, to confrontation

and acceptance following the diagnosis, which ultimately

culminated in gratitude for the experience (14). This study

also identified a significant reduction in symptom burden

associated with depression and anxiety over time with

hospitalization (15). However, cases who had been gradually

improving physically and psychologically with the treatment

appeared to experience changes in their psychological state

after experiencing a re-positive result. Our findings indicated

a general decrease in anxiety symptoms, and a slight increase

in depressive symptoms of COVID-19 patients after re-

positive. Notably, the sleep status of the patients deteriorated

considerably, with a significant increase in insomnia. This

might be explained by the disrupted discharge expectations

and psychological distress caused by all kinds of uncertainties

after re-positive.

For re-positive COVID-19 cases, the considerable

worsening of insomnia earned attention. Being in prolonged

hospitalization, their sleep habits might be affected by reduced

physical activity, psychological stress, lack of a regular work

schedule and social activities, changes in living conditions, etc.

(16). Furthermore, due to the absence of other recreational

pastimes and a rigorous schedule, COVID-19 patients might
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TABLE 3 The demographic distribution of psychological symptoms among re-positive confirmed COVID-19 patients (N = 32).

Characteristics Group Anxiety Depression Insomnia

N (%) P N (%) P N (%) P

Gender Male 3 (30.0%) 0.648 3 (30.0%) 0.346 4 (40.0%) 0.683

Female 4 (18.2%) 3 (13.6%) 6 (27.3%)

Age <45 1 (8.3%) 0.212 1 (8.3%) 0.370 0(0) 0.004

≥45 6 (30.0%) 5 (25.0%) 10 (50.0%)

Medical history No 5 (22.7%) 1.000 4 (18.2%) 1.000 6 (27.3%) 0.683

Yes 2 (20.0%) 2 (20.0%) 4 (40.0%)

The total duration

of isolation, day

7–15 N/A N/A N/A N/A N/A N/A

>15 7 (21.9%) 7/32(21.9%) 10 (31.25%)

Marital status Married 6 (25.0%) 0.646 5 (20.8%) 1.000 8 (33.3%) 1.000

Others 1 (12.5%) 1 (12.5%) 2 (25.0%)

Educational level High school or less 7 (25.9%) 0.560 6 (22.2%) 0.555 9 (33.3%) 1.000

Undergraduate

degree/college

0(0) 0 (0) 1 (20.0%)

Source of income No 1 (14.3%) 1.000 1 (14.3%) 1.000 2 (28.6%) 1.000

Not sure 0 (0) 0 (0) 1 (50.0%)

Yes 6 (26.1%) 5 (21.7%) 7 (30.4%)

also devour more time on electronic devices and have particular

potential to experience altered biorhythms with late bedtimes

and late wakeups during hospital admission (17). Previous

research has also reported that spending more time on

electronic devices before falling asleep affects sleep quality

(18). In addition, re-positive patients are likely to be more

apprehensive about their health status and experience greater

fear of sequelae. With extended treatment periods, there

may also be a feeling of more loneliness. These presumably

explain the deterioration of sleep status in re-positive patients.

The social and family burden of cases over 45 years old

were relatively heavy, and the problem of insomnia in this

group after re-positive was more prominent as shown in this

study. Besides, our study also unearthed a slight increase

in overall depression in re-positive patients, with some

rated as normal or anxiety symptoms at initial-positive

suffering from depression symptoms after re-positive. This

result is consistent with previous studies in Wuhan (19).

Patients receiving the RT-PCR re-positive result probably

tend to suffer helplessness, worry, and disappointment,

which facilitates the co-morbidity of anxiety symptoms and

depression symptoms.

During the COVID-19 pandemic, health concerns are

associated with clinically significant levels of psychological

problems. WHO noted an increased risk of serious illness due

to COVID-19 in patients with pre-existing non-communicable

diseases, comprising cardiovascular disease, diabetes, cancer,

etc. (20). Meanwhile, comorbid chronic disease has been

identified as the most important risk factor for COVID-19

death (21), and some diseases such as myasthenia gravis may

be exacerbated due to COVID-19 infection (22). Similar to

previous studies (23–25), patients with other prior medical

conditions were more likely to have anxiety symptoms. Besides,

a significantly higher percentage of patients with a medical

history in the re-positive group was also observed. These

results may be attributed to the possibility that patients with

medical history are more worried about their health status

and fear and uncertainty about the physical impact of the

interaction between the underlying disease and COVID-19

infection. Moreover, this distress and concern of patients

with medical history may be aggravated after re-positive,

triggering varying degrees of insomnia. Findings imply the

significance of psychological interventions to address the

heightened risk of depression and insomnia in re-positive

COVID-19 patients.

This study had several impediments. First, the results of

this study were limited to a sample of COVID-19 patients

with non-severe disease types. Next, we employed a self-

assessment scale, which may lead to recall bias. The current

study points up the critical importance of screening and

monitoring the psychological symptoms of re-positive COVID-

19 patients and offering necessary psychological support and
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FIGURE 1

Stacked bar charts illustrated the conversion of psychological status after re-detectable positive for COVID-19 patients following anxiety

symptoms (A), depression symptoms (B), and insomnia (C). Statistical comparison was obtained by the paired samples t-test for the alteration

levels of all mental health problems.

intervention. In this process, special attention should be

paid to the anxiety symptoms of initial-positive COVID-

19 patients, depression in re-positive COVID-19 patients,

and insomnia symptoms of both initial and re-positive

patients, to lessen the psychological burden of patients

with COVID-19.
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TABLE 4 The mutual changes of psychological symptoms after re-positive.

Initial-positive cases Total Re-positive cases

Anxiety + N (%) Depression + N (%) Insomnia + N (%)

Anxiety-, Depression-, Insomnia- 17 1 (5.88%) 1(5.88%) 2 (11.76%)

Anxiety+, Depression -, Insomnia- 6 3 (50.00%) 2 (33.33%) 2 (33.33%)

Anxiety -, Depression+, Insomnia- 0 N/A N/A N/A

Anxiety -, Depression -, Insomnia+ 1 0 (0) 0 (0) 1 (100.00%)

(+) self-report positive, (-) self-report negative.

Data availability statement

The original contributions presented in the study are

included in the article/Supplementary material, further inquiries

can be directed to the corresponding author/s.

Ethics statement

This study was approved by the Research Ethics Committee

of the First Affiliated Hospital of Nanchang University

(Ethical number: 2020-051). The patients/participants

provided their written informed consent to participate in

this study.

Author contributions

ML planned the study. XW and QF were involved in

the data collection and curation process. HC performed

the data processing. YH and TG analyzed the results and

interpreted them. YL and JX drafted the original manuscript.

HC and ML implemented major revisions to the manuscript

and ultimately approved the manuscript for publication.

All authors contributed to the article and approved the

submitted version.

Funding

This project was funded by the Science and Technology

Plan Projects of Jiangxi Provincial Health Commission in 2020

(Grant: 2020-133); the Capital’s Funds for Health Improvement

and Research (Grant: 2022-2G-4116). The funding sources were

not involved in the study’s design, the collection, analysis, and

interpretation of data, the writing of the report, and the decision

to submit the article for publication.

Acknowledgments

We would like to express our heartfelt gratitude to the

COVID-19 patients partaking in this study.

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.

Supplementary material

The Supplementary Material for this article can be

found online at: https://www.frontiersin.org/articles/10.3389/

fpsyt.2022.1010004/full#supplementary-material

References

1. Duan L, Zhu G. Psychological interventions for people affected
by the COVID-19 epidemic. Lancet Psychiatry. (2020) 7:300–
2. doi: 10.1016/S2215-0366(20)30073-0

2. Xiang YT, Yang Y, Li W, Zhang L, Zhang Q, Cheung T, et al. Timely mental
health care for the 2019 novel coronavirus outbreak is urgently needed. Lancet
Psychiatry. (2020) 7:228–9. doi: 10.1016/S2215-0366(20)30046-8

Frontiers in Psychiatry 07 frontiersin.org

https://doi.org/10.3389/fpsyt.2022.1010004
https://www.frontiersin.org/articles/10.3389/fpsyt.2022.1010004/full#supplementary-material
https://doi.org/10.1016/S2215-0366(20)30073-0
https://doi.org/10.1016/S2215-0366(20)30046-8
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Wang et al. 10.3389/fpsyt.2022.1010004

3. Chen X, Liao Z, Huang S, Huang Q, Lin S, Li Y, et al.
Stigmatizing attitudes toward COVID-19 among patients, their relatives
and healthy residents in Zhangjiajie. Front Public Health. (2022)
10:808461. doi: 10.3389/fpubh.2022.808461

4. Hu Y, Chen Y, Zheng Y, You C, Tan J, Hu L, et al. Factors related to mental
health of inpatients with COVID-19 inWuhan, China. Brain Behav Immun. (2020)
89:587–93. doi: 10.1016/j.bbi.2020.07.016

5. Dong Y, Su T, Jiao P, Kong X, Wu S. Prevalence and factors associated
with depression and anxiety of hospitalized patients with COVID-19. Cold Spring
Harbor Lab Press. (2020). doi: 10.1101/2020.03.24.20043075

6. Qi R, Chen W, Liu S, Thompson PM, Zhang LJ, Xia F, et al. Psychological
morbidities and fatigue in patients with confirmed COVID-19 during disease
outbreak: prevalence and associated biopsychosocial risk factors. medRxiv.
(2020). doi: 10.1101/2020.05.08.20031666

7. Ma YF Li W, Deng HB, Wang L, Wang Y, Wang PH, et al. Prevalence
of depression and its association with quality of life in clinically stable patients
with COVID-19. J Affect Disord. (2020) 275:145–8. doi: 10.1016/j.jad.2020.
06.033

8. Deng J, Zhou F, Hou W, Silver Z, Wong CY, Chang O, et al. The prevalence of
depression, anxiety, and sleep disturbances in COVID-19 patients: a meta-analysis.
Ann N Y Acad Sci. (2021) 1486:90–111. doi: 10.1111/nyas.14506

9. Spitzer RL, Kroenke K, Williams JB, Löwe B, A. brief measure for assessing
generalized anxiety disorder: the GAD-7. Arch Intern Med. (2006) 166:1092–
7. doi: 10.1001/archinte.166.10.1092

10. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity
of a brief depression severity measure. J Gen Intern Med. (2001)
16:606–13. doi: 10.1046/j.1525-1497.2001.016009606.x

11. Li JM, Yin SF, Duan JX, Zhang QB. Analysis rating of sleep state
of 13273 normal persons (In Chinese). Health Psychol J. (2000) 8:351–53.
doi: 10.3969/j.issn.1005-1252.2000.03.057

12. Zhao Q, Hu C, Feng R, Yang Y. Investigation of the mental health of patients
with novel coronavirus pneumonia (in Chinese) Chin. J Neurol. (2020) 53:E003.
doi: 10.3760/cma.j.cn113694-20200220-00102.e

13. Yang L, Wu D, Hou Y, Wang X, Ruan L. Analysis of psychological
state and clinical psychological intervention model of patients
with COVID-19. MedRxiv. (2020) 5:40899. doi: 10.1101/2020.03.22.
20040899

14. Sun N, Wei L, Wang H, Wang X, Gao M, Hu X, et al. Qualitative study of
the psychological experience of COVID-19 patients during hospitalization. J Affect
Disord. (2021) 278:15–22. doi: 10.1016/j.jad.2020.08.040

15. Moseholm E, Midtgaard J, Bollerup S, Apol ÁD, Olesen OB, Jespersen S,
et al. Psychological distress among hospitalized COVID-19 patients in Denmark
during the first 12 months of the pandemic. Int J Environ Res Public Health. (2022)
19:10097. doi: 10.3390/ijerph191610097

16. Altena E, Baglioni C, Espie CA, Ellis J, Gavriloff D, Holzinger B, et al. Dealing
with sleep problems during home confinement due to the COVID-19 outbreak:
Practical recommendations from a task force of the European CBT-I Academy. J
Sleep Res. (2020) 29:e13052. doi: 10.1111/jsr.13052

17. 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

18. Cellini N, Canale N, Mioni G, Costa S. Changes in sleep pattern, sense of
time and digital media use during COVID-19 lockdown in Italy. J Sleep Res. (2020)
29:e13074. doi: 10.1111/jsr.13074

19. Mei Q, Wang F, Bryant A, Wei L, Yuan X, Li J. Mental health problems
among COVID-19 survivors in Wuhan, China. World Psychiatry. (2021) 20:139–
40. doi: 10.1002/wps.20829

20. World Health Organization. Clinical Management of COVID-19. Geneva:
World Health Organization (2020).

21. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. Clinical course and risk factors
for mortality of adult inpatients with COVID-19 in Wuhan, China: a retrospective
cohort study. Lancet. (2020) 395:1054–62. doi: 10.1016/S0140-6736(20)30566-3

22. Delly F, SyedMJ, Lisak RP, Zutshi D.Myasthenic crisis in COVID-19. J Neurol
Sci. (2020) 414:6888. doi: 10.1016/j.jns.2020.116888

23. Ko CH, Yen CF, Yen JY, Yang MJ. Psychosocial impact among the public
of the severe acute respiratory syndrome epidemic in Taiwan. Psychiatry Clin
Neurosci. (2006) 60:397–403. doi: 10.1111/j.1440-1819.2006.01522.x

24. Wu P, Fang Y, Guan Z, Fan B, Kong J, Yao Z, et al. The psychological
impact of the SARS epidemic on hospital employees in China: exposure, risk
perception, and altruistic acceptance of risk. Can J Psychiatry. (2009) 54:302–
11. doi: 10.1177/070674370905400504

25. Zhong J, Zhong C, Qiu L, Li J, Zhou Y. Risk and protective
factors for anxiety during COVID-19 pandemic. BMC Public Health. (2021)
21:1118. doi: 10.1186/s12889-021-11118-8

Frontiers in Psychiatry 08 frontiersin.org

https://doi.org/10.3389/fpsyt.2022.1010004
https://doi.org/10.3389/fpubh.2022.808461
https://doi.org/10.1016/j.bbi.2020.07.016
https://doi.org/10.1101/2020.03.24.20043075
https://doi.org/10.1101/2020.05.08.20031666
https://doi.org/10.1016/j.jad.2020.06.033
https://doi.org/10.1111/nyas.14506
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.3969/j.issn.1005-1252.2000.03.057
https://doi.org/10.3760/cma.j.cn113694-20200220-00102.e
https://doi.org/10.1101/2020.03.22.20040899
https://doi.org/10.1016/j.jad.2020.08.040
https://doi.org/10.3390/ijerph191610097
https://doi.org/10.1111/jsr.13052
https://doi.org/10.1007/s00415-020-10056-6
https://doi.org/10.1111/jsr.13074
https://doi.org/10.1002/wps.20829
https://doi.org/10.1016/S0140-6736(20)30566-3
https://doi.org/10.1016/j.jns.2020.116888
https://doi.org/10.1111/j.1440-1819.2006.01522.x
https://doi.org/10.1177/070674370905400504
https://doi.org/10.1186/s12889-021-11118-8~
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	The changes in psychological symptoms of COVID-19 patients after ``re-positive''
	Introduction
	Methods
	Participants and procedure
	Measures
	Statistical analyses

	Results
	Sociodemographic characteristics
	The prevalence rates of anxiety, depression, and insomnia symptoms among COVID-19 patients
	The severity changes of the three psychological symptoms after re-positive
	The mutual changes of three psychological symptoms after re-positive

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


