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Aim: This study aimed to analyze the early mental health (MH) and quality of life (QoL) of discharged patients with coronavirus disease 2019 (COVID-19), which can provide a scientific basis for the further development of intervention programs.

Methods: In total, 108 subjects participated in this study, including an experimental group (90 patients diagnosed with COVID-19 from March to April 2020 and hospitalized in Wuhan China Resources & WISCO General Hospital, Wuhan, China, 83.3%) and a control group (18 healthy participants, 16.7%). Their MH and QoL were measured through the 12-item Short Form Health Survey version 2 (SF-12v2), the Self-rating anxiety scale (SAS), the Self-rating depression scale (SDS), and the International Physical Activity Questionnaire (IPAQ). The results of questionnaires were compared between these two groups.

Results: (1) Comparison of anxiety status: among 90 discharged patients with COVID-19, 30 patients (33.3%) had a state of anxiety. Compared with healthy participants and the general population, patients with COVID-19 in the early stages of discharge had a higher incidence of anxiety and more severe anxiety symptoms (P < 0.05). (2) Comparison of depression status: among 90 discharged patients with COVID-19, 29 patients (32.2%) had a state of depression. Compared with healthy participants and the general population, patients with COVID-19 in the early stages of discharge had a higher incidence of depression and more severe depression symptoms (P < 0.05). (3) Comparison of QoL: 78 patients (86.7%) presented a decrease in physical health-related quality of life (HRQoL) and 73 patients (81.1%) presented a decrease in psychology-related QoL. The SF-12v2 physical component summary (PCS) and the SF-12v2 mental component summary (MCS) of patients were significantly lower than those of healthy people, especially in physical function (PF), vitality (VT), social function (SF), and mental health (MH) (all P < 0.05). (4) Gender differences in mental health and the QoL among patients with COVID-19: women had more severe anxiety/depression symptoms than men (P < 0.05). The scores of women in all dimensions of SF-12V2 were lower than those of men, and there were statistically significant differences between the two groups in PCS, PF, general health (GH), VT, and role-emotional (RE) (P < 0.05).

Conclusion: During the early phase after being discharged, patients with COVID-19 might experience negative emotions, such as anxiety or depression, and also problems with reduced QoL, especially among female patients. Therefore, an intervention plan should focus on strengthening psychological condition and improving physical function, and gender-specific rehabilitation programmes should be adapted to improve psychological status and QoL.
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INTRODUCTION

An outbreak of pneumonia of unknown cause occurred in Wuhan, Hubei Province, China, in December 2019. On February 11, 2020, the WHO officially named the pneumonia caused by the novel coronavirus as coronavirus disease 2019 (COVID-19) (1). Subsequently, many people in other countries worldwide were found to be infected with the respiratory infectious disease. As of March 31, 2020, COVID-19 had caused 862,234 confirmed infection cases and 42,424 deaths, posing an important threat to the lives and health of the global population (2). The main clinical characteristics of COVID-19 are fever, cough, and shortness of breath, and a proportion of patients may also suffer from new loss of taste or smell, diarrhea, nausea, vomiting, and other symptoms (3). As the most severely affected city in Hubei Province, the health consequences of these patients with COVID-19 have attracted worldwide attention and need to be evaluated urgently.

Due to isolation and lack of awareness of the consequences of the novel coronavirus, patients with COVID-19 have been under tremendous psychological pressure during the treatment against severe acute syndrome coronavirus 2 (SARS-CoV-2), which may bring them certain mental health problems, such as anxiety, depression, insomnia, and fear (4). A recent meta-analysis included 62 studies from 17 countries and found that the prevalence of anxiety and depression was the highest (56 and 55%) among patients with COVID-19 (5). Such mental health concerns may lead to both shorter- and longer-term problems, particularly when experienced in combination with other factors, such as poverty and insufficient healthcare services (6). However, the infectiousness of COVID-19 makes it difficult for researchers to reach patients directly and continuously. Most epidemic-related psychological studies are mainly concerned with ordinary residents and medical staff (7), while there are very few follow-up investigations of mental health among discharged patients and these are rarely compared with patients who were not infected with COVID-19.

In recent years, health-related quality of life (HRQoL) has aroused great interest among researchers. Studies have shown that COVID-19 can affect HRQoL of patients and general populations (8). The patients with COVID-19 who were admitted to hospitals during infection had a low QoL score in physical, psychological, and socials domains, and continued to have QoL issues even after recovery (9). However, only few studies have reported HRQoL of patients after discharge. One study has revealed that COVID-19 is associated with a substantial and measurable decrease in HRQoL, and the age and hospitalization status of participants were the key determinants of their COVID-19 health utility value (10). Further evidence suggests that, even though physical function was recovered, patients might still have mental disorders (11), which could affect them even after 1 year (12). Therefore, the impact of SARS-CoV-2 on the psychology and HRQoL of patients cannot be ignored.

Considering studies reporting the physical and psychological conditions of patients with COVID-19 after discharge from hospital are rare, the purpose of this study is to investigate the early psychology and QoL of clinically cured and discharged patients with COVID-19 in Wuhan, a city heavily affected by novel coronavirus 2019, so as to provide a basis for further scientific intervention plans.



METHODS


Subjects and Study Design

In total, 108 participants with and without COVID-19 were recruited in China Resources & WISCO General Hospital from March to April 2020, including an experimental group (90 patients diagnosed with COVID-19, 83.3%) and a control group (18 healthy participants, 16.7%). The inclusion and exclusion criteria of the experimental group are presented in Table 1. The control group recruited healthy people who were not infected with COVID-19 from healthcare workers and families of patients. The age and gender of the control group matched those of the experimental group, and the exclusion criteria were the same as those of the experimental group. Basic information of the two groups was collected, such as age, sex, disease type, educational status, and comorbidities of patients with COVID-19.


Table 1. Article inclusion and exclusion criteria.
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The mental health and Qol of all participants were measured through the 12-item Short Form Health Survey version 2 (SF-12v2), the Self-rating anxiety scale (SAS), and the Self-rating depression scale (SDS). The questionnaires were completed online and distributed in a WeChat group. The same IP address can be used only once and the questionnaire must be completed by the subject. Repeated questionnaires were eliminated. The obtained data were input into the “Questionnaire Star” system for real-time monitoring to ensure the accuracy of the data. All subjects signed the informed consent form.



Self-Rating Anxiety Scale

The Self-rating anxiety scale is a widely used self-rating tool for adults with anxiety symptoms. The scale consists of 20 items, such as forward score and reverse score, and each item is scored at four levels. After the self-assessment, the total score was multiplied by 1.25 to get an integer. The higher the final score, the more severe the symptoms (13). According to the results of the healthy Chinese population, the cut-off value of SAS SD is 50 points, in which 50–59 is considered mild anxiety, 60–69 is considered moderate anxiety, and 69 or above is considered severe anxiety. The results need to be compared with the Chinese norm, which can provide a baseline for interpretation and comparison of the results (14).



Self-Rating Depression Scale

The Self-rating depression scale can effectively reflect the symptoms of depression and its severity and changes. The scale consists of 20 items, each of which corresponds to one symptom concerned, and is rated on a scale of 1–4. The raw score can be converted to an SDS Index score by multiplying the raw score by 1.25. According to the results of the Chinese norm, the cut-off value of SDS standard score is 53 points, of which 53–62 is considered mild depression, 63–72 is considered moderate depression, and 73 or above is considered severe depression (15). The results need to be compared with the Chinese norm, which can provide a baseline for interpretation and comparison of the results.



The 12-Item Short Form Health Survey Version 2

Studies have proved the applicability of SF-12v2 in the Chinese population (16). The SF-12v2 scale has 12 items, evaluating eight dimensions of HRQoL, such as general health (GH), physical functioning (PF), role-physical (RP), bodily pain (BP), vitality (VT), social functioning (SF), role-emotional (RE), and mental health (MH). GH, PF, RP, and BP can be calculated to obtain the physical component summary (PCS), while SF, RE, MH, and VT can be calculated to get the mental component summary (MCS). In the scoring calculation, corresponding weights should be given to each item according to the degree of impact on QoL (17) (Table 2). Each dimension should be converted into a percentage system, and the total physical health score and the total mental health standard score should be converted into normal-based score according to the standard where the mean is 50 and the SD is 10. A total score of more than 50 on the SF-12v2 scale indicates that the QoL is higher than that of the general population, while a score below 50 indicates that the QoL is lower than that of the general population.


Table 2. Conversion table of each dimension of the 12-item Short Form Health Survey version 2 (SF-12v2).
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Statistical Analysis

All valid data were entered into Excel 2016 after review, sorting, and coding. SPSS 25.0 software was used for statistical analysis. Descriptive analysis was conducted on the basic information of the research subjects. Age presented a normal distribution, reported by means ± SD. T-test was used for comparison between groups; qualitative data were presented as the number of cases (%), and x2 test was used for comparison between the groups. Anxiety, depression, and QoL were compared between the patients with COVID-19 and healthy subjects using independent sample t-test and Wilcoxon signed-rank test. P-values < 0.05 were considered statistically significant.




RESULTS

In total, 111 questionnaires were collected, of which 108 were valid, with an effective rate of 97.3%.


Characteristics of Subjects

According to the questionnaire response, there were 108 subjects in this study, including 90 (83.3%) patients with COVID-19 and 18 (16.7%) healthy participants. Among the patients with COVID-19, the mean age was (50.8 years ± 12.5) including 40 men (44.4%) and 50 women (55.6%). In this study, 9 (10.0%) patients were mild type, 63 (70.0%) patients were ordinary type, 18 (20.0%) patients were severe type, but there were no critically ill patients. All the patients were cured and discharged. In addition, we examined the education status and comorbidities of patients with COVID-19, with 37 (41.1%) having a college education or above, 28 (31.1%) having a senior high school education, and 25 (27.8%) having a junior high school education or below, and 47 (52.2%) having comorbidities (such as diabetes and hypertension). In the healthy participants, the mean age was (51.3 years ± 12.5), including nine men (50.0%), nine women (50.0%), and five participants (27.8%) with comorbidities. There was no statistical difference in general data between the two groups (p > 0.05) (Table 3).


Table 3. The baseline characteristics of patients with COVID-19 and healthy participants.
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Comparison of Anxiety With or Without COVID-19

Among patients with COVID-19, 30 (33.3%) had anxiety symptoms, of which 20 (22.2%) had mild anxiety, 7 (7.8%) had moderate anxiety, and 3 (3.3%) had severe anxiety. Among the healthy participants, 5 (27.8%) had anxiety symptoms, including 4 (22.2%) with mild anxiety and 1 (5.6%) with moderate anxiety. There was no significant difference in the frequency ratio of anxiety between the two groups although there was a difference in the raw scores (P > 0.05) (Table 4). Compared with healthy people, patients with COVID-19 had a significantly higher SAS score (P < 0.05). In addition, the anxiety levels in patients with COVID-19 were higher than the general population (P < 0.001) (Table 5).


Table 4. Incidence of anxiety reported by coronavirus disease 2019 (COVID-19) survivors and healthy participants.
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Table 5. Average score of the Self-rating anxiety scale (SAS) reported by COVID-19 survivors, healthy participants, and the general population.
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Comparison of Depression With or Without COVID-19

Among patients with COVID-19, 29 (32.2%) had depressive symptoms, of which 23 (25.5%) had mild depression and 6 (6.7%) had moderate depression. Among healthy participants, three people (16.7%) had mild depression. There was no significant difference in the frequency ratio of depression between the two groups although there was a difference in the raw scores (P > 0.05) (Table 6). Compared with healthy participants, patients with COVID-19 had a significantly higher SDS score (P < 0.05). In addition, the depression levels in patients with COVID-19 were higher than the general population (P < 0.001) (Table 7).


Table 6. Incidence of depression reported by COVID-19 survivors and healthy participants.
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Table 7. Average score of the Self-rating depression scale (SDS) reported by COVID-19 survivors, healthy participants, and the general population.
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Comparison of QoL With or Without COVID-19

The scores of patients with COVID-19 and healthy participants in eight dimensions are shown in Table 8. Compared with the healthy participants, the scores of all dimensions of patients with COVID-19 were lower, and there were significant differences between the two groups in PF, VT, SF, and MH (P < 0.05).


Table 8. Average score of SF-12v2 components reported by COVID-19 survivors and healthy participants.
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The average PCS score of patients with COVID-19 was (37.85 ± 12.63), of which 86.7% of patients (78 patients) scored <50 points. The average score of MCS was (38.81 ± 13.54), and 81.1% of the patients (73 patients) scored <50 points. The statistical results showed that the scores of the patients in both physiological and psychological fields were significantly lower than those of the healthy participants (P < 0.05).



Gender Differences in MH and the QoL Among Patients With COVID-19

Gender differences in MH and QoL among patients with COVID-19 are shown in Table 9. Women had more severe anxiety/depression symptoms than men (P < 0.05). The scores of women in all dimensions of SF-12v2 were lower than those of men, and there were statistically significant differences between the two groups in PCS, PF, GH, VT, and RE (P < 0.05).


Table 9. Gender differences in mental health (MH) and the quality of life (QoL) among COVID-19 survivors.
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DISCUSSION

In the face of newly emerging infectious diseases, the incidence of negative emotions, such as fear, sadness, and tension among the population increases (18). This study found that more than one-third of patients with COVID-19 had anxiety/depression. A meta-analysis also found similar results (11). This indicates that due to the long period of isolation and treatment, patients will have a sense of social alienation, anxiety, fear, and even pessimistic attitude about returning to society. However, although the incidence of COVID-19 anxiety/depression was higher than that of healthy people, the difference between the two groups was not statistically significant, which was considered to be related to the small sample size. In addition, because MH and psychosocial consequences of COVID-19 has a serious impact on various categories of people, the anxiety/depression incidence of healthy people may also increase (19).

The anxiety and depression levels in patients with COVID-19 were higher than the general population in this study. This suggests that a patient with COVID-19 may be more likely have severe anxiety/depression symptoms. In addition, we also found that the anxiety and depression of patients with COVID-19 are generally more severe than those of healthy people. This can indicate that the psychological problems of patients with COVID-19 are caused by COVID-19 infection. In addition, the difference between the two groups was small, which suggested that the COVID-19 pandemic also resulted in challenges for healthy people.

It should be noted that the baseline difference in comorbidities between the experimental group and the control group was nearly significant (P = 0.058). This suggests that comorbidities may have an impact on the mental status of patients with COVID-19. Analyzing the clinical and epidemiological data of COVID-19 suggested that specific comorbidities increase the risk of infection with worse lung injury and death. The most common comorbidities reported up until now were hypertension, cardiovascular diseases, and diabetes (20). Additionally, a high proportion of patients with COVID-19 and other conditions in admitted intensive care unit (ICU) cases suggested comorbidities as a potential risk factor for patients with COVID-19 (21). Therefore, the meticulous management of patients with COVID-19 with comorbidities in contrast to without comorbidities is emphasized to control the jeopardy of life. Comorbid individuals must undertake vigilant preventive measures to protect themselves during the pandemic (22).

Evidence from the present study indicated that compared with the healthy population, patients with COVID-19 had lower SF-12v2 scores in all dimensions at the early stage of discharge, especially in PF, VT, SF, MH, PCS, and MCS. These six aspects indicated that the QoL of patients was generally reduced in the early stage after discharge. Individual level variables of COVID-19 anxiety and personal identity significantly predicted QoL (23). A sense of coherence as a marker of QoL may be considered as a psychological process influencing MH, which in turn may affect QoL as well (24).

Studies have shown that gender was associated with MH and QoL for patients with COVID-19 (25, 26). Our study found that women have more severe psychological symptoms than men, which significantly affect their QoL. Findings from epidemiological studies indicate that women are at higher risk of psychological outcomes (27). Some researchers hypothesize that part of the increase in psychological stress among women may be due to their work being more affected by COVID-19 and the burden of home care (28, 29). Sex differences in self-reported stress are further reflected in the perceived need of psychological support services, which are often most evident in women (25). These findings call for active rehabilitation of patients with COVID-19 and highlight the difference in recovery between men and women.

Additionally, a reduction in physical activity participation is known to contribute to stress levels, which is strongly associated with QoL. Appropriate exercises (e.g., strength training, walking, lifting, and Qigong) are recommended behavioral strategies to promote the overall health of people (30). Exercise rehabilitation can enhance immune function, reduce the risk of infection, improve the prognosis, QoL, and the activity of daily living (31, 32). It is particularly emphasized that Qigong can relieve psychological stress, depression, and anxiety, and improve sleep quality (33).

In this study, the mental status of patients with COVID-19 is significantly reduced compared to that of the healthy participants. However, due to the small number of people in the control group, it is not possible to provide a more effective comparison to determine whether COVID-19 is the cause of mental status problems. Therefore, large sample size and high-quality randomized controlled studies should be conducted in the future. In this paper, healthy people were selected as the control group to explore the psychological status and QoL of post-discharge patients with COVID-19. However, to better exclude the impact of hospitalization on mental status, the hospitalized patients with other diseases could also be selected as the control group. Another limitation is that self-reported tools of anxiety and depression may not always be aligned with assessment by MH professionals. Our study used SAS and SDS to measure symptoms of anxiety and depression, which are different from a clinical diagnosis and cannot measure severe psychiatric symptoms, such as suicidal ideation or psychotic experience. Finally, this study cannot reveal causality. Large-scale prospective, longitudinal studies are recommended to better describe the predictors of psychological disorders and QoL in patients with COVID-19.



CONCLUSIONS

Patients with COVID-19 have negative emotions, such as anxiety or depression and problems related to physical or psychological QoL in the early stage after discharge. Considering the negative impact of depression and anxiety on daily life and health outcomes, timely screening and appropriate interventions, such as online psychological counseling tailored for concerns specific to different genders, especially female patients, are urgently needed to reduce the likelihood of emotional disturbances after discharge. Meanwhile, patients should insist on rehabilitation training to improve their physical function and thus improve their QoL.
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