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Introduction: Frontline nurses fighting against the epidemic were under great psychological stress. However, there is a lack of studies assessing the prevalence rates of anxiety, depression, and insomnia among frontline nurses after the full liberalization of COVID-19 in China. This study demonstrates the impact of the full liberalization of COVID-19 on the psychological issues and the prevalence rate and associated factors of depressive symptoms, anxiety, and insomnia among frontline nurses.

Methods: A total of 1766 frontline nurses completed a self-reported online questionnaire by convenience sampling. The survey included six main sections: the 9-item Patient Health Questionnaire (PHQ-9), the 7-item Generalized Anxiety Disorder (GAD-7), the 7-item Insomnia Severity Index (ISI), the 10-item Perceived Stress Scale (PSS-10), sociodemographic information, and work information. Multiple logistic regression analyses were applied to identify the potential significantly associated factors for psychological issues. The study methods were compliant with the STROBE checklist.

Results: 90.83% of frontline nurses were infected with COVID-19, and 33.64% had to work while infected COVID-19. The overall prevalence of depressive symptoms, anxiety and insomnia among frontline nurses was 69.20%, 62.51%, and 76.78%, respectively. Multiple logistic analyses revealed that job satisfaction, attitude toward the current pandemic management, and perceived stress were associated with depressive symptoms, anxiety, and insomnia.

Conclusions: This study highlighted that frontline nurses were suffering from varying degrees of depressive symptoms, anxiety, and insomnia during full liberalization of COVID-19. Early detection of mental health issues and preventive and promotive interventions should be implemented according to the associated factors to prevent a more serious psychological impact on frontline nurses.
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Introduction

Coronavirus disease 2019 (COVID-19) is a rapidly spreading disease with high infectivity and high morbidity and mortality rates worldwide caused by severe acute respiratory syndrome-novel coronavirus-2 (SARS-CoV-2) (1). The pandemic has caused a global threat to health and life. By the end of April 2020, approximately 90,000 health care workers worldwide were infected, and more than 600 nurses died (2). As such, nurses who care for COVID-19 patients are at a high risk of infection. To combat COVID-19, in affected countries such as China, measures have been implemented to prevent the spread of the virus, such as quarantine, daily nucleic acid testing, temperature screening and screening of patients with COVID-19, and setting up fever clinics and isolation units in many hospitals (3). On December 27, 2022, the National Health Commission of the People's Republic of China issued a circular on further optimizing prevention and control measures against COVID-19 and suddenly adopted a policy of full liberalization, called daily nucleic acid testing or temperature screening of patients with COVID-19 infection. In a very short time, most people, whether they were medical staff or the general population, were infected. There was a lack of preparation for defeating COVID-19 due to sudden full liberalization, and nurses faced challenges and difficulties such as the huge increase in the number of critically ill COVID-19 patients. Many nurses were infected and had to work while ill, and nursing work stress increased. Nurses were physically and psychologically exhausted from intensive, heavy workloads and long-term usage of personal protective equipment (4, 5).

Nurses consitute the largest proportion of hospital health care professionals (6), spend more time caring for patients than other health care workers, and play an essential role in the treatment, care, and control of patients during disease outbreaks, disasters, and emergency situations (5, 7). In addition, nurses have the closest proximity to COVID-19 patients worldwide. Previous research has shown that frontline health care providers have a high risk of mental health conditions during the COVID-19 pandemic, mainly fear, anxiety, depression, and insomnia. Approximately 91.2% of 1,837 nurses working in Wuhan, China, showed fear of infection and death as well as fear of nosocomial spreading to their loved ones (8). A systematic review and meta-analysis of global health care professionals showed that the pooled prevalence of psychological problems for anxiety, depression, and distress was 40%, 37%, and 37%, respectively (9). A cross-sectional study reported that the prevalence of anxiety, depression, insomnia, and nonspecific distress symptoms in Chinese frontline health care workers was 44.6%, 50.4%, 34.0%, and 71.5%, respectively (10). Therefore, it is necessary to pay special attention to the psychological health of frontline nurses.

Nurses were at the forefront of defeating the pandemic and were therefore at risk of developing high levels of stress and physical and psychological depletion. They were affected by a variety of stressors in their workplaces because they were confronted with a complex psychological conflict between their responsibility, dedication, and mission as nurses to provide health and care for patients with a very dangerous virus and their right to protect themselves from the virus (8, 11). After the sudden full liberalization of COVID-19, nurses experienced acute and exacerbated stress (e.g., more COVID-19 patients, direct exposure to diseases, longer workload and work shifts, and high rates of infection by COVID-19), whereas there was a shortage of resources (e.g., a lack of protective equipment, insufficient facilities, insufficient nursing staff, lack of training or experience in caring for seriously ill COVID-19 patients) (12). In a systematic review of the psychology of frontline health care staff caring for COVID-19 patients, the prevalence of stress was 45% (13). Stress is the most common issue and an integral part of human life. Hospital staff in charge of admitting and directly caring for COVID-19 patients were subjected to pressure that adversely impacted their health and job satisfaction (13). Stress can increase anxiety and depression, jeopardize physical, mental, and social health, and even lead to suicidal thoughts (14). More importantly, poor psychological health among nurses not only has been linked to negative outcomes such as psychological distress, depression, anxiety, and burnout but also hinders professional performance, in turn leading to the deterioration of the quality of patients' care (12). Thus, frontline nurses should maintain excellent physical and psychological health.

Nurses working during the global pandemic were physically and psychologically exhausted and experienced severe anxiety, depression, and stress. However, there is a lack of studies exploring anxiety, depression, perceived stress, and sleep disorders among nurses during the sudden full liberalization of COVID-19 in China. In particular, most medical staffs were also infected during this specific period. In addition to psychological health problems, some physical symptoms and manifestations of the virus, such as pain, fatigue, cough, expectoration, sore throat, and weakness, caused additional workload to health care systems.

This study aims to determine the prevalence rates of anxiety, depression, and insomnia among frontline nurses during the full liberalization of COVID-19 in Shenzhen, China, and to explore significantly associated factors and protective measures to provide a theoretical basis for the early identification and intervention of negative emotions for these professionals. We hypothesize that perceived stress, job satisfaction, turnover intention, attitude toward current pandemic management, and perceived health status are associated with the risk of depression, anxiety, and insomnia. To our knowledge, this is the first study to determine the prevalence of mental health issues after the full liberalization of COVID-19. Consequently, our study will make a positive contribution to the literature on organizing preventive mental health services and help plan emergency responses to future infectious disease outbreaks.



Method


Study design, setting, and participants

This was a multicenter cross-sectional study conducted from December 27, 2022, to January 7, 2023, in six tertiary hospitals in Shenzhen. Convenience sampling was used for the recruitment strategy, and 1,833 nurses volunteered to participate. The online questionnaire was shared via “Wenjuan Xing,” a professional questionnaire survey platform that is widely used in China (15). The online survey was first disseminated through an instant messaging system, the WeChat group, to nursing managers at Shenzhen hospitals, who were encouraged to pass it on to other frontline nurses at Shenzhen hospitals. The inclusion criteria for participants were as follows: (1) nurses aged 18 and above; (2) normal language expression and understanding and the ability to understand the investigation content and cooperate with the research; and (3) the ability to give voluntary informed consent. The exclusion criteria were (1) history of mental illness and (2) serious physical diseases. Screening criteria included a response time of fewer than 200 s (16) to complete the survey and the deletion of incomplete or repeated answers. The target simple size of participants was determined using the formula N = [image: image]P(1 – P)/d2, in which α = 0.05 and Zα = 1.96, and the estimated acceptable margin of error for proportion d was 3%. The proportion of health care professionals with psychological comorbidities was estimated at 40%, based on a previous study of COVID-19 outbreak (9). Given the 35% attrition rate, the final sample size calculation of at least 1,333 completed questionnaires from participants. While reviewing the participants' data, 67 nurses completed the questionnaire in <200 s or had missing data. In total, 1,766 frontline nurses completed the questionnaire (response rate of 96.34%).



Procedures

This study was conducted in Shenzhen, which is one of the highest-income cities in China. All investigators received unified training on the questionnaire survey. The unified guidance on the questionnaire explained the purpose and completion method of this research. Each question was a mandatory item and could only be answered once by the same IP address. In addition, the nurses were told that the survey could be stopped at any time, and anonymity would be guaranteed. The online questionnaire began with informed consent. Frontline nurses needed to read the informed consent and chose the “agree” option to begin filling out the questionnaire; otherwise, the questionnaire could not be completed. To test the feasibility and suitability of the questionnaire, online pilot test including 15 frontline nurses was conducted. The nurses who participated were also asked for advice on questionnaire modification. Pilot test data were not used for the final statistics. The trained authors of this article distributed the final version of the questionnaires to the frontline nurses for data collection.



Variables and measurement
 
Demographic characteristics

A general information questionnaire (created by the authors in line with the literature) included two parts. The first part collected data on the participants' gender, age, educational background, working years, marital status, income per year, staff type, professional technical titles, night shifts per month, hospital type, and hospital department. The second part included job satisfaction, turnover intention, COVID-19 vaccination status, infection with COVID-19, working status, and compared with the outbreak period, the attitude toward the current epidemic.

The 10-item Perceived Stress Scale (PSS-10) is based on the theory of psychological stress and was developed in 1983 by Cohen et al. (17). The PSS-10 is used to measure how stressful an individual perceives events in daily life. The scale has previously shown good reliability and validity (17). The PSS-10 is a 10-item self-report scale; six items measure crisis perception and four items measure coping ability. Each item is rated on a 5-point Likert-type scale ranging from 0 indicating “never” to 4 indicating “very often.” The total score on the PSS-10 ranges from 0 to 40. Higher scores indicate that the individual's perceived stress level is high. In the current study, the Cronbach's alpha for the PSS-10 was 0.72, the Guttman Split-Half Coefficient was 0.88.



Depressive symptoms

The severity of depression was assessed using the 9-item Patient Health Questionnaire (PHQ-9), which is a self-report validated screening instrument for use among patients and general populations. The questionnaire is based on the nine symptoms of depression in the US Diagnostic Standard for Mental Illness (DSM-IV) (18). Participants rate their experiences in the past 2 weeks, scoring each item from 0 to 3 (0 = not at all, 1 = several days, 2 = more than half the days, and 3 = nearly every day). Total scores on the PHQ-9 range from 0 (not at all) to 27 (extremely severe depression) (19), the higher the score, the more obvious the state of depression. Regarding severity, PHQ-9 comprises five categories as follows: minimal/no depression (0–4), mild depression (5–9), moderate depression (10–14), or severe depression (15–21) (20). In our study, the Cronbach's alpha for the PHQ-9 was 0.93.



Anxiety

We used the 7-item Generalized Anxiety Disorder (GAD-7) to evaluate the severity of anxiety, which is a self-rated scale with good reliability and validity (21). Each item was scored based on a 4-point Likert scale, where 0 and 3 points indicated “never” and “almost every day,” respectively. Higher scores indicated higher exposure to anxiety. The total scores are categorized as follows: minimal/no anxiety (0–4), mild anxiety (5–9), moderate anxiety (10–14), or severe anxiety (15–21). Cronbach's alpha in the present study was 0.97.



Insomnia

The 7-item Insomnia Severity Index (ISI) was used to evaluate the severity of insomnia in the past week. The ISI is a measure of insomnia severity that has been shown to be valid and reliable. The total scores are categorized as follows: normal (0–7), subthreshold (8–14), moderate insomnia (15–21), or severe insomnia (22–28) (22). Cronbach's alpha of the scale was 0.93 in this study.




Statistical analysis

Data were analyzed with SPSS version 26.0. Descriptive statistics, including frequencies and central tendencies, were calculated to characterize the sample's demographic profile. Binary and multiple logistic regression analyses were performed to explore the potential factors influencing depression, anxiety and insomnia after the sudden full liberalization of COVID-19. Perceived stress was divided into four groups using quartiles, indicating the position of the score in the sample. The first quartile was 0–25%, the second was 25%−50%, the third was 50%−75%, and the fourth was 75%−100%. Odds ratios (ORs) and 95% confidence intervals (95% CIs) were obtained from the logistic regression models. P < 0.05 was considered statistically significant.



Ethical considerations

This study was in line with ethical principles, and the contents of the questionnaire didn't involve private and sensitive topics such as names. More importantly, the research was approved by the ethics committee of Shenzhen People's Hospital (Approval No. LL-KY-2022004-01). All samples were given information about introducing the study and notified about their own right to withdraw at any time, and informed consent was sought from all eligible participants, which illustrated that they had understood the study in its entirety.




Results

The demographic characteristics of the 1,766 participants are summarized in Table 1. Most of the participants (n = 1,694, 95.92%) were female, and the majority (n = 1,342, 75.99%) were younger than 40 years of age. A total of 30.81% (n = 544) of respondents had <5 years of work experience, while 45.36% (n = 801) reported working in hospitals for more than 10 years. A total of 81.99% (n = 1,448) of the sample were employed as contract staff with a primary title (n = 1,092, 61.83%). More than half of the nurses (n = 1,000, 56.63%) were married.


TABLE 1 Demographic characteristics of the study subjects (n = 1,766).

[image: Table 1]

Regarding the characteristics of the nurses' working situations, 30.69% (n = 542) of nurses had no night shifts, while 13.59% (n = 240) had 11 or more night shifts per month. The majority (n = 1,476, 83.58%) stated that they worked in general hospitals. Among the frontline nurses, 4.3% (n = 76) worked in the emergency department and 3.34% (n = 59) in the intensive care unit (ICU); 48.47% (n = 856) were satisfied with their current nursing work, and only 16.54% (n = 292) were not satisfied with their work. Furthermore, 37.66% (n = 665) had turnover intentions. Overall, 90.83% (n = 1,604) were infected with COVID-19, and 33.64% (n = 594) had to work while infected COVID-19, while 68.74% (n = 1,214) did not accept their return to duty as soon as a fever was not present after infection.

The prevalence rates of depression, anxiety, and insomnia in the survey sample are shown in Table 2. The overall prevalence of depressive symptoms, anxiety and insomnia among frontline nurses was 69.20%, 62.51%, and 76.78%, respectively. Specifically, the participants indicated mild (n = 538, 30.46%), moderate (n = 352, 19.93%), and severe (n = 332, 18.80%) depressive symptoms. Similarly, the participants reported mild (n = 637, 36.07%), moderate (n = 143, 8.10%), and severe (n = 324, 18.35%) anxiety. The majority of the nurses reported mild (n = 745, 42.19%) and moderate (n = 443, 25.08%) insomnia (Figure 1).


TABLE 2 Prevalence of depressive symptoms, anxiety and insomnia among nurses during the early open up phase of the COVID-19 pandemic.
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FIGURE 1
 Number of participants experiencing depressive symptom, anxiety and insomnia (N = 1766).


The results from the binary logistic regression analysis are presented in Table 3. Nurses with a primary technical title and intermediate nurses had a higher level of depression than those with a senior title. Nurses who were single (OR, 1.58; 95% CI, 1.12–2.22), had 11 or more night shifts per month (OR, 1.70; 95% CI, 1.08–2.67), had turnover intentions (OR, 1.69; 95% CI, 1.29–2.21) were at greater risk of depression. Nurses were dissatisfied or had neutral satisfaction with their current nursing work were at greater risk of depression than those who were satisfied. A negative attitude toward the current pandemic management and nurses with higher total PSS-10 scores also had a higher risk of depression.


TABLE 3 Binary logistic regression analysis of the factors associated with depressive symptoms, anxiety and insomnia.

[image: Table 3]

Longer working years increased the risk of anxiety. Nurses who were dissatisfied (OR, 3.51; 95% CI, 2.33–5.29) and average (OR, 1.71; 95% CI, 1.24–2.37) with their current nursing work had a higher level of anxiety than those who were satisfied. Those who had a lack of acceptance (OR, 1.59; 95% CI, 1.12–2.26) or felt neutral (OR, 1.78; 95% CI, 1.20–2.63) about returning to duty as soon as fever was not present after infection were also at greater risk of anxiety than those who accepted this. A negative attitude toward the current pandemic management and nurses with higher total PSS-10 scores also had an increased risk of anxiety (Table 3).

The factor significantly associated with insomnia was turnover intention (OR, 1.38; 95% CI, 1.07–1.77). Nurses with 11 or more night shifts per month (OR, 1.75; 95% CI, 1.06–2.89) were at greater risk of developing insomnia than those without night shifts. The insomnia risk was higher among those working in the ICU (OR, 2.88; 95% CI, 1.03–8.04). Nurses who were dissatisfied (OR, 2.07; 95% CI, 1.30–3.30) with their current work had a higher level of insomnia than those who were satisfied. Nurses who did not accept (OR, 1.36; 95% CI, 1.02–1.80) or felt neutral (OR, 1.40; 95% CI, 1.03–1.89) about returning to duty as soon as fever was not present after infection also had a higher level of insomnia than those who accepted this. A negative attitude toward the current pandemic management and nurses with higher total PSS-10 scores also had a higher risk of insomnia (Table 3).



Discussion

To the best of our knowledge, the current study represents the first attempt to examine frontline nurses' epidemiology and correlates of psychological health during the full liberalization of COVID-19 in China using a multicenter large-scale cross-sectional design. The strengths of this survey included the multicentered sampling, the large sample size, and the use of standardized evaluation tools for depression, anxiety, perceived stress and insomnia. We conducted our research in six hospitals with large-scale treatment of COVID-19 patients, which made our sample relatively representative of frontline nurses.

In this study, it was determined that the majority of respondents were female, were aged <40 years, were married, had bachelor's degrees, worked in general hospitals with a primary technical title, and had a working period between 1 and 20 years. Moreover, the present study identified certain independent significantly associated factors associated with depressive symptoms, anxiety, and insomnia among China frontline nurses. Our research was conducted during the critical period of full liberalization of the pandemic in China, from the COVID-19 pandemic in December 2019 to the current stage in January 2023, which was China's first phase of comprehensive epidemic liberalization. Moreover, the study targeted participants in Shenzhen, China, which is a large population and high-income region in China. Consequently, our findings might have certain implications and reference value for frontline nurses in regions and countries currently experiencing the full liberalization of COVID-19.

Our study revealed that a significantly high proportion of frontline nurses were afflicted with depressive symptoms (69.20%), anxiety (62.51%), and insomnia (76.78%). In the survey, ~38.73% nurses showed moderate to severe depressive symptoms, 26.45% had moderate to severe anxiety, and 34.59% had moderate to severe insomnia. Frontline nurses revealed more severe psychological symptoms on all measurements.

Most previous studies concentrated on nurses' psychological health at the early stage of the COVID-19 pandemic, when the psychological impacts of COVID-19 on nurses were already apparent. A cross-sectional study using the same scales as our study demonstrated that the prevalence of depression, anxiety, and insomnia among frontline health care workers in China exposed to COVID-19 was 50.4%, 44.6%, and 34.0% (10), respectively, which was lower than that in the present study. Approximately 43.61% of frontline nurses in emergency departments treating COVID-19 patients experienced depression (23). In research during the severe acute respiratory syndrome (SARS) outbreak, a previous infectious disease, 38.5% of nurses working in high-risk situations showed psychological symptoms (24). Compared to the Singapore and India study populations during the COVID-19 outbreak, our cohort showed a higher prevalence rate of moderate to severe depressive symptoms (38.73 vs. 5.30%) and anxiety (26.45 vs. 8.72%) (25). However, compared to the previous Chinese study population, our research indicated a higher prevalence rate of depressive symptoms (38.73 vs. 16.51%) and a slightly lower rate of anxiety (26.45 vs. 28.83%) (26). A systematic review, meta-analysis and meta regression of subjective sleep alterations in healthy subjects worldwide during COVID-19 pandemic confirmed that all the countries reported significant sleep impairment and subclinical insomnia, except for Asia (27). Indeed, the reason may be that these countries registered the highest number of deaths from COVID-19 in the world. Previous research hypothesized that countries with a more severe pandemic situation showed greater levels of stress that may impact on sleep quality (28), which may explain that a significantly high proportion of Chinese frontline nurses were afflicted with insomnia (76.78%) during the full liberalization of COVID-19. Thus, public health emergencies, whether SARS or COVID-19, lead to a strong psychological impact on health care professionals, especially frontline nurses (29). However, compared with these findings, the incidence of depressive symptoms, anxiety, and insomnia in frontline nurses in our study was particularly high. This phenomenon may be attributed to the stage of sudden full liberalization control of COVID-19, which caused a rapid increase in admissions and presentations to hospitals and consequently increased the workload of nurses. In addition, nurses working as frontline health care professionals who had direct involvement with COVID-19 patients were an independent significantly associated factor for all psychological health symptoms (10). Overall, 90.83% of frontline nurses in our study were infected with COVID-19, and 33.64% had to work with COVID-19-infected patients. A previous study demonstrated that the most commonly reported physical symptoms of COVID-19 were headache (31.90%), throat pain (33.55%), anxiety (26.71%), lethargy (26.60%), and insomnia (20.97%) (25). There is a bidirectional significant association between the prevalence of physical symptoms and psychological issues, where uncomfortable physical symptoms exacerbate psychological issues and vice versa (25). Furthermore, despite being infected with COVID-19, frontline nurses still have to work, which poses a threat to their mental health. Among all health care professionals, frontline nurses have been the main force in fighting against public health crises and emergencies, and their psychological health is crucial. These results highlight the requirement for early identification and the significance of effectively assessing and treating milder or moderate symptoms before they turn into more severe and complex mental health issues.

This study revealed that frontline nurses with primary or intermediate technical titles had a higher level of depression than those with senior technical titles, which agrees with previous findings (10). A possible contributing factor was that 61.83% of frontline nurses had primary technical titles and 31.94% had intermediate titles, indicating that many nurses had fewer years of work experience (10), and particularly lacked experience caring for COVID-19 patients and critically ill patients, compared with seniors. Another possible reason may be that nurses with lower technical titles had increased odds of mental health issues and PTSD during the period of caring for the sharply increasing number of positive patients (15). Therefore, this population should be given special attention to reduce depressive symptoms.

Our results indicated that depressive symptoms and insomnia were related to night shifts per month; frontline nurses with 11 or more night shifts per month were more likely to develop depressive symptoms and insomnia than those without night shifts. Some previous studies have demonstrated that rotating night shift work may produce circadian disruption, sleep disturbances, and health behavioral changes (30), resulting in an increased risk of chronic diseases (31, 32) psychological disorders (33), cognition impairment and mortality (34). Excess night shift work is a significant health concern that may result in the deteriorating overall health of frontline nurses (35), which may explain why frequently rotating night shift work was associated with more depression and insomnia during the special period of full liberalization control of COVID-19.

This study showed that turnover intention, job satisfaction, current working status, attitude toward current pandemic management, and perceived stress scores were associated with frontline nurses' depression, anxiety, and insomnia. During the full liberalization control of COVID-19, frontline nurses, who made enormous efforts by risking their lives in emergency departments, intensive isolation units, intensive care units, and COVID-19 patient wards, demonstrated their commitment and responsibility to their profession and their patients. Nurses who treated COVID-19-positive patients tended to be exposed to the highest risk of virus infection due to their close, frequent contact with patients and intensive work. Nurses constantly suffer from stressful situations that lead to emotional exhaustion while managing the complex care and treatment processes of COVID-19 patients. Particularly during the special period of full liberalization control of COVID-19, working for a long time in a hectic environment with a high level of stress and increasing workload caused nurses to experience burnout more rapidly (36). Moreover, the incompatibility between the ideal expectations of the nursing profession and the situations encountered in real life gives rise to turnover intention and dissatisfaction with current nursing work (37). The number of nurses reporting turnover intention was notably higher in nurses assigned to COVID-19 hospitals than in those assigned to non-COVID-19 hospitals (38, 39). Nurses who were at greater risk of being infected were more likely to quit their job and the profession (40). This result is in accordance with international studies which shown that caring for infected patients itself may significantly contribute to negative emotions and psychological distress, leading to reduced job satisfaction and increased turnover (41). The long duration of uncertainty during sudden public events such as emergencies and/or disasters also affects the stress level of individuals (36).

Our study highlighted that higher stress levels were a significantly associated factor that influenced nurses' mental health. The acceptance of returning to duty as soon as a high fever was not present after infection was an essential significantly associated factor associated with anxiety and insomnia. This finding was consistent with previous studies (15). Frontline nurses constantly face a number of work-related stressors, including but not limited to heavy workloads, long work hours, meeting patients' requirements, and irregular working schedules (42). Previous studies have noted that the ongoing stress faced by these health care professionals can have negative effects on their psychological wellbeing (42), especially when they face a greater threat of public emergencies. It is widely understood that perceived stress is linked to psychological status; nurses who suffer from perceived stress are more inclined to develop depressive symptoms, anxiety, insomnia, and health-related concerns. Due to the large number of infection cases, frontline nurses worried about becoming infected through asymptomatic transmission (43), a lack of effective treatment, and stigmatization (44). In this study, 90.83% of frontline nurses were infected with COVID-19, and 33.64% had to work while infected COVID-19. It was confirmed that COVID-19 affects all human body systems physiopathologically, especially the immune and respiratory systems, which also results in negative psychological effects (45). Thus, during the health crises of full liberalization control of COVID-19, nurses may have had no fever and went to work after contracting the virus, but they may have had cough, sputum, and sore throat. Nurses who experienced physical discomfort due to COVID-19 might not have sufficient time to become better adjusted to caring for affected patients and may have become more concerned about personal and family health during full liberalization control.

Furthermore, the insomnia risk was higher among frontline nurses working in the ICU. The ICU is a constantly changing, highly regulated workplace for patients in critical situations. In addition, excessive workload, shift work, resuscitation and death are proven significantly associated factors for insomnia (46). Consistent with a previous study (10), our research revealed that longer working years increased the risk of anxiety, which was possibly related to the fact that nurses with longer working experience were routinely assigned to treat and care for more patients and/or more severe patients in hospitals in Shenzhen, further increasing their anxiety. Consequently, this population should be given special attention to reduce symptom severity.



Limitations

This study has limitations in the generalization of the results. First, the cross-sectional nature of the study merely provided information at one time point and was unable to interpret causality. Second, the lack of follow-up data on frontline nurses' psychological health made it difficult to understand their mental health status over time. Third, the participants completed the questionnaires using the Wenjuanxing application and mobile devices, which might result in self-selection bias. Fourth, The study's sample was limited to six hospitals in Shenzhen, China. While this region represents a high-income and large population area, which may limit the generalizability of the findings to other contexts or time periods. Finally, the psychological variable measures in this study were based on a self-report questionnaire. Accordingly, longitudinal studies and prospective controlled studies are suggested for future studies to provide more in-depth and useful information about the psychological health of frontline nurses, both in China and in other parts of the world.



Conclusion

Our findings demonstrate that frontline nurses were suffering from varying degrees of depressive symptoms, anxiety, and insomnia during full liberalization of COVID-19. Job satisfaction, attitude toward current pandemic management, and perceived stress were associated with depressive symptoms, anxiety, and insomnia. Furthermore, frontline nurses with 11 or more night shifts per month and turnover intentions were associated with higher depressive symptoms and insomnia. Nurses who did not accept their return to duty as soon as high fever was not present after infection were associated with higher anxiety and insomnia. Therefore, it is essential for hospitals and health care institutions to implement early and effective psychosocial support and intervention for nurses to prevent the further impact of the full liberalization of COVID-19.



Relevance for clinical practice

This is the first study to examine frontline nurses' epidemiology and correlates of psychological health during the full liberalization of COVID-19 in China using a multicenter, large-scale, cross-sectional design. This study highlighted that frontline nurses suffered from varying degrees of depressive symptoms, anxiety, and insomnia. Early screening and preventive and promotive interventions are required to prevent a more serious psychological impact on frontline nurses.
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Variables Category Depressive symptoms Anxiety Insomnia

Crude 95% ClI Acg 95% ClI 95%Cl AdjOR  95%ClI 95%Cl  AdjOR  95%ClI
OR (¢]

Gender Male

Female 078 (0.49, 1.26) 098 (0.54,1.78) 0.76 (0.46, 1.26) 083 (0.4, 1.59) 0.55* (0.30, 1.00) 0.62 (0.32,1.21)
Age, years >40

18-29 143 (1.11,1.83) 0.95 (0.45,1.98) 127 (0.96, 1.68) 0.88 (0.39, 2.00) 1.46** (1.13,1.88) 121 (0.59,2.48)

30-39 1.37* (1.05,1.78) 124 (0.69,2.22) 130 (097, 1.74) 105 (0.54, 2.04) 1.34% (1.03,1.75) 123 (0.72,2.10)
Working years <1 year

1-5 122 (0.74,2.03) 114 (0.63,2.09) 2.49* (1.24,5.00) 3154 (1.39,7.16) 116 (0.69,1.97) 1.08 (0.60, 1.94)

6-10 142 (0.85,2.36) 120 (0.62,2.33) 3.7 (1.58, 6.36) 335+ (1.41,7.98) 157 (0.92,2.69) 139 (0.72,2.68)

11-20 1.01 (0.61, 1.68) 131 (0.59,2.92) 211 (1.05,4.25) 3.58% (1.31,9.78) 0.93 (0.55,1.57) L13 (0.50,2.53)

21 or above 0.88 (0.52, 1.48) 271 (1.00,7.37) 1.88 (0.92,3.83) 5.32% (1.57, 18.00) 0.87 (0.51,1.49) 1.89 (0.72,5.00)
Staff type Permanent staff

Contract staff 1424 (1.10, 1.84) 1.08 (0.71, 1.66) 115 (0.87, 1.53) 081 (0.50,1.32) 1.36* (1.05,1.76) 117 (0.78, 1.76)
Professional titles Senior title

Primary title 2845 (1.75,4.59) 233 (1.15,4.73) 1.92% (1.15,3.20) 188 (0.86, 4.09) 1.79% (1.19,2.67) 1.06 (0.56,2.01)

Intermediate title 236" (1.43,3.87) 2.02¢ (1.11,3.69) 152 (0.90, 2.59) 122 (0.63,2.35) 1.48 (0.97,2.25) 1.20 (0.72,2.00)
Marital status. Married

Single 141 (1.16,1.72) 1.58%* (1.12,222) 117 (0.94, 1.45) 117 (0.81,1.70) 1.29% (1.04,1.59) 132 (0.92,1.88)

Divorced or widowed 110 (0.57,2.11) 139 (0.65,3.01) 0.74 (034, 1.62) 0.82 (0.33,2.03) 0.88 (0.45,1.70) 1.03 (0.50,2.16)

Night shift per month | None

1-5 101 (078, 1.31) 0.81 (057, 1.15) 117 (088, 1.56) 095 (0.64, 1.41) 119 (093,1.54) 1.08 (078, 1.49)

6-10 150" (1.16,1.94) L1 (0.76,1.62) 135* (101, 1.80) 093 (0.60,1.43) 155 (1.19,2.03) 123 (0.86,176)

11 or more 326 (2.38,4.47) 1.70% (1.08,2.67) 267 (1.92,371) 119 (0.72,1.95) 3.40%* (2.28,5.06) 175 (1.06,2.89)
Hospital Specialist hospital

General hospital 131° (101, 1.71) 0.95 (0.68,1.31) 1397 (103, 1.88) 094 (0.64,1.36) 1.40% (1.08,1.83) 107 (079, 1.45)

Hospital department | Surgery

Medicine 118 (091,153) 1.03 (076, 1.40) 110 (083, 1.47) 089 (0.63,1.25) 144 (1.08,1.91) 136 (1.00,1.87)

Emergency 164 (1.01,2.65) 145 (0.81,2.58) 108 (063, 1.85) 085 (0.44,1.64) 099 (0.59,1.65) 0.89 (050, 1.59)

Intensive care unit 2,974+ (1.70,5.19) 147 (0.74,2.91) 2.39% (1.38,4.11) 108 (0.54,2.17) 4920 (1.94,1252) 288* (1.03,8.04)

Out-patient 081 (059, 1.12) 129 (0.84,1.96) 078 (054, 1.11) 112 (0.69,1.82) 085 (0.62,1.17) 127 (0.85,1.88)

Other 084 (0.64,1.10) 116 (0.84,1.61) 094 (070, 1.27) 123 (0.85,1.78) 087 (0.6, 1.14) 119 (087, 1.64)
Job satisfaction Satisfied

Average 247 (1.98,3.08) 155" (1.18,2.05) 237 (1.83,3.07) 171 (1.24,2.37) 198" (1.58,2.49) 122 (093, 1.61)

Not satisfied 611 (4.58,8.15) 2,147 (147,3.13) 7.78" (5.76,10.50) 3510 (2.33,5.29) 5,63 (3.79,8.37) 207 (130,3.30)
Turnover intention No

Yes 2.94%+* (237,3.64) 169" (1.29,221) 265" (208,339 131 (0.96,1.80) 2317 (1.88,2.85) 138 (107,177
Working status Uninfected, working

Stayat home 107 (071, 1.61) 0.85 (0.43,1.66) 113 (072, 1.78) 083 (0.39,1.78) 142 (0.94,2.15) 178 (092,3.42)

Infected, working 2,03 (1.41,2.92) 139 (073,2.65) 193" (1.28,2.90) 114 (0.55,2.33) 175" (1.2,2.54) 1.80 (0.96,3.39)

Rehabilitated, working 101 (070, 1.45) 1.09 (0.58,2.06) 091 (060, 1.38) 086 (0.42,1.76) 095 (0.66,1.36) 1.60 (087,2.96)

Severity of symptoms | Q1 (<6)
of COVID-19 (1-10)

Q2(7-8) 2.00%+* (155,257 0.60 (0.40,0.90) 1924 (1.44,257) 071 (0.45, 1.11) 216+ (1.69,2.76) 0.50** (0.33,0.75)
Q3 (9-9) 2.48%* (175, 3.54) 1.00 (069, 1.45) 2310 (1,57, 3.41) 1.02 (0.69,1.52) 4.02%% (2.61,6.18) 083 (056, 1.24)
Q4(10) 269" (1.94,3.74) 0.98 (0.62,1.54) 2.82%* (1.97,4.04) 0.88 (0.54, 1.45) 295" (2.04,4.25) 1.28 (0.74,2.20)
Whether family None
member’s infection
have impact on you
Yes 1.70* (1.08,2.67) 1.01 (0.59,1.73) 283 (1.53,5.24) 157 (0.76, 3.25) 223%* (1.47,3.38) 1.34 (0.83,2.18)
Neutral 095 (054, 1.68) 074 (0.38,1.43) 142 (0.67,2.99) 113 (0.48,2.68) 125 (0.74,2.1) 1.04 (0.58, 1.88)
Family member 116 (0.60,2.23) 0.62 (0.26,1.52) 208 (0.92,4.67) 1.09 (0.37,3.25) 223 (1.17,4.23) 1.56 (0.69,3.53)
uninfected
Acceptance of Accepted
returning to duty as
soon as fever is not
present after infection
Neutral 1.69%* (1.27,224) 136 (0.98,1.89) 206" (1.48,2.88) 178* (1.20,2.63) 1.69%% (1.28,222) 1.40* (1.03, 1.89)
Not accepted 280" (221,3.54) 131 (0.98,1.76) 338" (2.56,4.48) 1.59* (1.12,2226) 263" (2.07,3.33) 1.36* (1.02, 1.80)
Your attitude toward Normal mindset
the current pandemic
management
Very panic, anxiety 3574 (2.76,4.62) 1.70% (1.24,2.33) 427 (3.25,5.60) 1,954 (1.40,2.73) 3200 (239, 4.51) 146 (1.02,2.10)
Mildly nervous, worried 153" (121,193) 1.32* (1.00,1.73) 167" (1.28,2.17) 1.43* (1.05,1.95) 176" (1.38,2.24) 152" (1.16,1.99)
Feel nothing 233 (135,4.03) 2.19* (1.15,4.18) 1.93* (1.05,3.54) 1.68 (0.80,3.53) 099 (056,1.73) 0.80 (042, 1.53)
PSS-10 Ql
Q2 0k b (1.56,2.90) 1.86*** (1.34,2.59) 228" (1.50,3.47) 2.01% (1.30,3.11) 1.87*** (1.46, 2.40) 1.58** (1.21, 2.06)
Q3 6374 (4.57,8.89) 4.90%+ (3.43,7.01) 7.02%% (4.74,11.00) 511%* (3.28,7.97) 4147 (298,5.75) 2.95%* (2.07,4.20)
Q4 14.16*** (9.96,20.13) 9.35* (6.37,1371) 21.64"% (14.18, 33.03) 138" (8.80,21.66) 842" (5.64,12.57) 488" (3.17,751)
P < 0.001.
P <001
*P <0.05.

PSS-10, the total score of the Perceived Stress Scale; Q1, the first quartile; Q2, the second quartile; Q3, the third quartile; Q4, the fourth quartile.
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Variables Categol
Gender Male 72 4.08%
Female 1,694 95.92%
Age, years 18-29 763 43.20%
30-39 579 32.79%
=40 424 24.01%
Educational level Technical secondary school 25 1.42%
Junior college 451 25.54%
Bachelor 1,270 71.91%
Master or higher 20 1.13%
Working years <1year 75 4.25%
1-5 469 26.56%
6-10 421 23.84%
11-20 453 25.65%
21 or above 348 19.71%
Income per year, CNY <4,999 105 5.95%
5,000-9,999 686 38.84%
10,000-14,999 686 38.84%
15,000 or higher 289 16.36%
Staff type Permanent staff 318 18.01%
Contract staff 1,448 81.99%
Professional technical titles Primary technical title 1,092 61.83%
Intermediate technical title 564 31.94%
Senior technical title 110 6.23%
Marital status Married 1,000 56.63%
Single 726 41.11%
Divorced or widowed 40 2.27%
Night shift per month None 542 30.69%
1-5 514 29.11%
6-10 470 26.61%
11 or more 240 13.59%
Hospital type General hospital 1476 83.58%
Specialist hospital 290 16.42%
Hospital department Surgery (including gynecology) 578 3273%
Medicine (including pediatrics) 420 23.78%
Emergency 76 430%
Intensive care unit 59 3.34%
Out-patient 241 13.65%
Others 392 22.20%
Job satisfaction Satisfied 856 48.47%
Neutral satisfied 618 34.99%
Not satisfied 292 16.53%
Turnover intentions Yes 665 37.66%
No 1,101 62.34%
Whether completed vaccination Yes 1,660 94.00%
No 106 6.00%
How long has the vaccine been administered? <3 month 112 6.34%
3-6 month 152 8.61%
7-12 month 519 29.39%
more than a year 983 55.66%
Infected with the COVID-19 Yes 1,604 90.83%
No 162 9.17%
Working status Stay at home 295 16.70%
Infected, working 594 33.64%
Rehabilitated, working 715 40.49%
Uninfected, working 162 9.17%
Resting time after infected with the COVID-19 Uninfected 162 9.17%
1-3 days 484 27.41%
4-7 days 832 47.11%
More than a week 166 9.40%
Still resting 122 6.91%
Self-evaluated severity of the infection (1-10) 7.36 1.81
Whether family member’s infection have impact on you Yes 1,450 82.11%
Neutral 144 8.15%
No 97 5.49%
Family member uninfected 75 4.25%
Acceptance of returning to duty as soon as a fever was | Accepted 552 31.26%
not present after infection
Neutral 387 21.91%
Not accepted 827 46.83%
Your attitude toward the current pandemic Very panic, anxiety 357 20.22%
management
Mildly nervous, worried 500 28.31%
Normal mindset 854 48.36%
Feel nothing 55 3.11%
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