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Background: The prolonged COVID-19 pandemic has seriously impacted the mental health of healthcare workers. This study aimed to explore the mental health status of healthcare workers, compare the differences in mental health between physicians and nurses, and verify the impact of risk perception on mental health in the long-term COVID-19 pandemic in Jilin Province, China.

Methods: A stratified random sample was used to conduct an on-site questionnaire survey in December 2020 to measure the mental health status, risk perceptions, and demographic characteristics of healthcare workers in Jilin Province, China. A total of 3,383 participants completed the questionnaire survey, of which 3,373 were valid questionnaires.

Results: A total of 23.6% (n = 795) of participants had symptoms of depression, 27.4% (n = 923) had symptoms of anxiety, and 16.3% (n = 551) had symptoms of stress. Physicians reported significantly higher rates of depression and anxiety than nurses (p = 0.023, p = 0.013, respectively). There was no significant difference in the proportion of participants with stress between physicians and nurses (p = 0.474). Multivariate logistic regression results showed that healthcare workers who had a high level of risk perception were more likely to have symptoms of depression (AOR = 4.12, p < 0.001), anxiety (AOR = 3.68, p < 0.001), and stress (AOR = 4.45, p < 0.001) after controlling for other variables.

Conclusion: At least one in six healthcare workers experienced mental health problems, and physicians were more likely than nurses to suffer from depression during the prolonged COVID-19 epidemic. Risk perception was highly predictive of depression, anxiety, and stress symptoms in medical staff. Public health interventions are needed to mitigate the long-term psychological impact of the COVID-19 pandemic.
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Introduction

The outbreak of the COVID-19 pandemic in early 2020 continues to threaten societies all over the world and has had a major impact on health systems (1). The World Health Organization (WHO) declared the COVID-19 pandemic a Public Health Emergency of international concern in January 2020 (2), and researchers generally agreed that the outbreak of COVID-19 is likely to be the worst pandemic since the 1918 influenza pandemic (3). COVID-19 continues to spread internationally, with the totals for infections and deaths rising. How governments and communities around the world have responded to the COVID-19 pandemic has varied widely (4). Studies have shown that the pandemic is still an ongoing major public health challenge (5).

The mental health status of health professionals has attracted much attention during the COVID-19 pandemic. Previous studies have demonstrated that COVID-19 has introduced a global macrostressor that has a major negative influence on the mental health of populations worldwide (6), and many studies have shown that the impact of COVID-19 on the mental health of medical staff has been more severe than that of the general public (7). Scientific evidence has revealed that healthcare workers, especially those on the front-line of the epidemic, have endured enormous psychological pressure during the COVID-19 pandemic because of increased workload, the risk of exposure to COVID-19, fatigue, burnout, stigma, etc. (8). In addition, the risk effect has been amplified due to extensive media coverage that may increase the perception of risk among medical staff. The perceived and actual need for healthcare workers to go to the front lines of the epidemic to support prevention efforts, resulting in a break in the routine work style, may further increase their mental health burdens (9). A study conducted in the UK and the US found that front-line healthcare workers had increased risk of contracting COVID-19 compared to the general populations (10). Previous studies have observed fatigue, decreased cognitive function and job performance, stress, crying, suicidal intention and other problems (11, 12). Lai et al.'s survey of healthcare workers during the outbreak in Wuhan showed that the proportions of respondents reporting symptoms of depression, anxiety, insomnia, and suffering were 50.4, 44.6, 34.0, and 71.5%, respectively (13). Female nurses on the front-lines working in Wuhan, China, reported more severe measures of all mental health symptoms than other healthcare workers. The negative impact on healthcare workers does not only affect the prevention and control of COVID-19 but may also lead to other serious consequences, such as lower morale of healthcare workers, lower job satisfaction, higher absenteeism, and lower quality of medical services or treatment (14, 15). The psychological problems of healthcare workers in the context of a pandemic have become a focus of attention for scholars and health departments, and the protection against psychological problems in healthcare workers during a pandemic has become an important issue.

Few studies have looked at the long-term effects of infectious diseases on the mental health of health care workers, but the results have been inconsistent. Wu et al. found that usual ward nurses were more prone to burnout during the epidemic than frontline nurses, suggesting the need to pay attention to medical staff who deal with COVID-19 daily during this crisis (16). Similarly, Lee et al. found a significant increase in mental health problems among healthcare workers a year after the SARS outbreak (17). The longitudinal study by Cai et al. of Chinese medical personnel showed that depression, anxiety, and posttraumatic stress disorder symptoms were significantly higher during the outbreak than during the stabilization of the outbreak (18). However, Zhou's longitudinal study of healthcare workers on emergency medical assistance teams supporting Hubei Province found that healthcare workers were in a worse mental state after returning to their hometown (19). The results from another year-long longitudinal study of health workers in emergency departments in Singapore by Th'ng et al. showed significant improvement in anxiety symptoms and a significant increase in depressive symptoms 1 year after the outbreak (20).

Several studies have focused on differences in psychological problems between physicians and nurses during the COVID-19 pandemic, and most of these findings suggest that nurses are prone to more severe mental health problems during the current outbreak (21–23). A study of Belgian health professionals found that 63.2% of nurses reported symptoms of anxiety compared to 23.5% of doctors (24). However, a few studies reflect inconsistent findings. A cross-sectional survey conducted by Wang and colleagues in four hospitals in Guangdong Province, China, showed that physicians were more likely to suffer from moderate or severe depression than nurses (25). A longitudinal study in Singapore showed an increased prevalence of depression among a population of physicians in emergency departments in 2021 compared with a year earlier, and also showed higher total depression scores in this population than nursing staff (20). A comprehensive understanding of the vulnerability of healthcare workers' mental health in the context of the COVID-19 pandemic is critical for the development of relevant preventative and social policies during a pandemic. It is necessary to continue to compare the differences in mental health issues between physician and nurse populations during the prolonged COVID-19 pandemic.

According to cognitive assessment theory, risk perception can be considered a form of threat assessment and thus a determinant of mental health responses (26). According to the psychometric paradigm of Slovic, risk perception has two dimensions, “fear” and “unknown”(27), which are exacerbated in healthcare workers by the prevalence of COVID-19. A large body of previous research from psychology, clinical medicine, and economics suggests that risk perceptions often drive emotional and psychological distress (28). Several studies have assessed risk perceptions associated with COVID-19 and mental health. Ding et al. found that risk perceptions of COVID-19 were associated with levels of depression (29). Teufel et al. observed similar levels of risk perception and levels of COVID-19-related fear, depression, and generalized anxiety (30). However, while some studies have suggested an association between risk perception and mental health, others have questioned whether this association can be attributed to differences in sample selection, methodology, and social context between studies (31). In addition, previous studies mainly focused on the general public, and paid little attention to the association between risk perception and mental health among medical staff. Therefore, there is a need to further explore the relationship between risk perceptions and mental health among medical staff during the prolonged COVID-19 epidemic.

The Joint WHO-China 2019 report on the Coronavirus Disease Mission from February 16 to 24, 2020, suggests that China has begun to return to normal (32). According to statistics from the National Health Commission of China (33), Jilin Province had new cases in February, May, and July following the first confirmed cases announced on January 22, 2020. The number of confirmed cases in July reached 138, the highest in the whole year. Subsequently, the epidemic crisis in Jilin Province ended and there were no further outbreaks by the end of the year. Despite the absence of new cases in Jilin Province during this period, there are still clusters or scattered outbreaks of cases in other Chinese provinces and cities as well as globally. Jilin Province continues to face potential threats and pressures, and healthcare workers remain in a highly stressful state of risk preparedness. Therefore, we conducted a study during the regular prevention and control of the COVID-19 epidemic in Jilin Province to achieve three research objectives: (1) investigating the prevalence of the mental health among healthcare workers, (2) comparing the differences in mental health between physicians and nurses in China, and (3) exploring the impact of risk perception on mental health.



Materials and methods


Design and sample

Most data collection efforts on healthcare workers' mental health used online surveys to obtain samples, because of the COVID-19 pandemic. Despite the strengths of flexibility, speed, timeliness, convenience, etc., online surveys still have unavoidable weaknesses, such as sample selection bias, and low implementation and response rates, which may have some effect on sample representativeness (34). This study conducted an on-site cross-sectional survey of medical staff in public hospitals in Jilin Province from December 1 to December 30, 2020. First, a stratified sampling method was used to divide all public hospitals in Jilin Province into municipal public hospitals and county public hospitals. Since urban public hospitals are more clustered, 25% of public hospitals were randomly selected according to their region, type, and level. Since counties are more dispersed and public hospitals at the county level are more heterogeneous, one public general hospital and one public TCM hospital were randomly selected in each county. Ultimately, 29 municipal public hospitals and 80 county-level public hospitals were included in the study sample. Then, 20 doctors and 10 nurses were selected from each hospital for the on-site survey using a quota sampling method. The criteria for inclusion in this study were: in-service physicians and nurses between 18 and 60, were able to complete the questionnaire on their own and agreed to participate in the study. The exclusion criteria for participants were: physicians and nurses who were on leave during the period of investigation; did not want to participate in the study and were supporting other regions due to the COVID-19 pandemic.



Sample size

We used PASS 15 to estimate the study sample. we calculated a sample size value of 2449, assuming that the 50% of healthcare workers have mental health problems and setting the confidence level at 95% and the margin of error at 2%. Considering the non-response rate and missing values, the final sample size was inflated by 20% to be 3061.



Data collection

Our study was approved by the Medical Ethics Committee of Jilin University and IRB code is No. 2019-12-03. The purpose and protocol of the study were clearly explained by the investigator at the beginning of the survey. Participants had to agree to the study statement before starting the questionnaire. In total, 3,383 people participated the questionnaire. The collected questionnaires were verified and 10 questionnaires with logical errors were excluded, resulting in a valid sample size of 3373 (99.7% of the returned questionnaires) for inclusion in the study.



Measurement
 
Demographic variables

The demographic variables in this study included hospital location, gender, age, marital status, education level, department, professional title, working years, average monthly income, and whether or not they were exposed to COVID-19 positive patients. Previous studies suggest an association between demographic variables and mental health in the COVID-19 epidemic.



Risk perception

Risk perception was measured with a scale based on a previous study during the SARS outbreak in 2003 to measure healthcare workers' threat perception of COVID-19-related risks (35). The scale consists of 10 items such as “I believed that my job poses a great risk to me” which were rated on a 5-point Likert scale (1 = completely disagree and 5 = completely agree). The language of Risk Perception Scale is Chinese and the results of reliability and validity analysis show that the risk perception scale had good reliability (Cronbach's = 0.870) and validity (RMSEA = 0.985, GFI = 0.986, TLI = 0.957). The average score of all items above 3 was deemed high in risk perception.



Mental health

We measured depression, anxiety and stress to assess the mental health of medical staff during the COVID-19 epidemic. Depression is a condition characterized by a sad mood, low self-esteem, apathy, and when severe, suicidal impulses; while anxiety often manifests itself as excessive worry, hypervigilance; symptoms of stress are usually associated with excitement or tension as a result of a lack of coping strategies (36).

The Chinese version of the Depression Anxiety and Stress Scale (DASS-21 scale) was used in this study to assess the prevalence of depression, anxiety, and stress among healthcare workers in China. The DASS-21 scale was originally developed by Lovibond (36), and Gong developed a Chinese version of the scale based on it (37). The scale has been used in several studies in China during the COVID-19 epidemic (38, 39). In this study, the Cronbach's α of the total DASS-21 scale was 0.971, indicating that the scale has good reliability. The results of the confirmatory factor analysis indicated that the scales had good validity (CFI = 0.984, TLI = 0.976, RMSEA = 0.049).

The scale contains 3 subscales, and each subscale comprises seven items covering depression, anxiety, and stress. Items on the depression scale assess symptoms of dysphoric mood, and example items include “I could not seem to experience any positive feeling at all.” Items on the anxiety scale measure symptoms pertaining to physiological hyperarousal, such as “I was aware of dryness of my mouth.” Items on the stress scale evaluate negative affectivity, such as, “I found it hard to wind down.” A 4-point Likert scale was used for all responses (0 = never a problem, 1 = sometimes a problem, 2 = often a problem, and 3 = almost always a problem).

We multiplied each score by two for comparison with the original 42 items of the DASS scale (40). The total score of each dimension was categorized as “normal,” “mild,” “moderate,” “severe,” and “extremely severe,” according to the DASS manual. On the depression scale, 0–9 indicates normal depression, 10–13 indicates mild depression, 14–20 indicates moderate depression, 21–27 indicates severe depression and 28–42 indicates extremely severe depression. On the anxiety scale, 0–7 indicates normal, 8–9 indicates considered mild anxiety, 10–14 indicates moderate anxiety, 15–19 indicates severe anxiety and 20–42 indicates extremely severe anxiety. On the stress scale, 0–14 indicates normal, 15–18 indicates mild stress, 19–25 indicates moderate stress, 26–33 indicates severe stress and 34–42 indicates extremely severe stress. Participants who fell into the “mild” or higher category were identified as experiencing symptoms of depression, anxiety, or stress.




Statistical analysis

Our study described the characteristics of the study participants by frequency analysis. The mean and standard deviation (SD) of the scores for each risk perception entry were calculated, and the physician and nurse groups were compared using independent t-test. A chi-square test was used to test for differences in the prevalence of depression, anxiety, and stress symptoms between the physician and nurse groups.

Participants were divided into two groups: those who suffered from symptoms of depression, anxiety, or stress, and those who did not. A chi-square test was used to compare significant differences between different demographic characteristics and depression, anxiety, and stress. Three logistic regression models were developed to identify predictors of depression, anxiety, and stress symptoms. Variables related to sociodemographic characteristics, work-related variables, and risk perception variables were entered into the regression models. To test the robustness of the results of the logistic regression model, we developed a linear regression model that treated depression, anxiety, and stress symptom scores as a continuous variable (Supplementary material).

IBM SPSS Statistics 25 programs were used for statistical analysis.




Results


Demographic characteristics of respondents

As shown in Table 1, 63.7% of the sample were doctors, and 36.3% were nurses in total. Most of the respondents were female (69.8%), 31–45 years old (52.9%), married (79.8%), had a bachelor's degree (61.2%), had a junior or not-professional rank (44.4%), had <10 years of work experience (45.3%) and had a monthly income of 5,000 yuan or less (63.3%).


TABLE 1 Sociodemographic characteristics of study participants.
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Prevalence of depression, anxiety, and stress symptoms in the sample

Table 2 demonstrates the percentages of healthcare workers who experienced various levels of symptoms of depression, anxiety, and stress. In total, 23.6% (n = 795) of the respondents had symptoms of depression, 27.4% (n = 923) of participants had symptoms of anxiety, 16.3% (n = 551) of participants had symptom of stress.


TABLE 2 Prevalence of depression, anxiety and stress symptoms in the sample.
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In addition, Table 2 also shows statistically significant differences in the proportions of different levels of depression and anxiety symptoms between the doctors and nurse groups, with significantly more physicians reporting depression and anxiety than nurses (p = 0.023, p = 0.013, respectively). There was no significant difference in the proportion of participants with stress between doctors and nurses (p = 0.474).



Risk perception of respondents

Table 3 shows the risk perception scores of the healthcare workers. On the risk perception sections of the survey, a total of 596 (17.7%) respondents gave a rating higher than 3 out of a possible score of 5. A total of 379 (17.6%) doctors had a high level of risk perception about COVID-19, and 217 (17.7%) nurses had a high level of risk perception. No significant differences were found for perceived risk between doctors and nurses (p = 0.946).


TABLE 3 Risk perception of respondents.
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Univariate analysis of symptoms of depression, anxiety, and stress

As shown in Table 4, univariate analysis demonstrated that hospital location, education level, professional rank, career category, risk perception, and exposure to COVID-19 cases were significantly associated with symptoms of depression (p < 0.05); hospital location, health care unit, risk perception, and exposure to COVID-19 cases were significantly associated with symptoms of anxiety (p < 0.05); and gender, risk perception, and exposure to COVID-19 cases were significantly associated with symptoms of stress (p < 0.05).


TABLE 4 Univariate analysis of symptom of depression, anxiety, and stress.
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Factors associated with symptoms of depression, anxiety, and stress

The results of correlation analysis and VIF showed that there was no multicollinearity between the independent variables (Supplementary material).

Multivariate logistic regression results as shown in Table 5 revealed that healthcare workers in urban public hospitals (AOR = 1.41, P = 0.001), those with a master's degree or higher (AOR = 1.56, P = 0.012), those with a mid-level rank (AOR = 1.43, P = 0.003), and those with high-risk perceptions (AOR = 4.12, P < 0.001) were more likely to suffer from depression. Nurses (AOR = 0.80, P = 0.037) were less likely to develop depression than physicians; healthcare workers in urban public hospitals (AOR = 1.35, P = 0.002), those with high-risk perception (AOR = 3.68, P < 0.001), and those in contact with COVID-19 patients (AOR = 1.53, P = 0.002) were more likely to have anxiety disorders; healthcare workers in urban public hospitals (AOR = 1.26, P = 0.048), those with high-risk perceptions (AOR = 4.45, P < 0.001) were more likely to suffer from stress, while women (AOR = 0.75, P = 0.021) were less likely to suffer from stress than men.


TABLE 5 Factors associated with symptom of depression, anxiety, and stress.
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Discussion

The purpose of this study was to assess the mental health problem among physicians and nurses in Jilin Province, China, during a period of regular COVID-19 epidemic prevention and control. The COVID-19 epidemic in China was sporadically distributed across several regions, while Jilin Province had no confirmed COVID-19 cases or deaths for seven consecutive months, indicating a relatively stable epidemic situation in the region during the investigation. There is substantial evidence in the previous literature that healthcare workers may have a considerable burden of psychological distress during an outbreak, which has a significant impact on their mental health, outbreak prevention and control efforts, and healthcare decisions (10, 41).

Our study showed that the estimated prevalence rates of depression, anxiety, and stress symptoms were 23.6, 27.4, and 16.3%, respectively, in the population as a whole. A study conducted by Teris Cheung in 2015 on nurses in Hong Kong, China, showed that 35.8% of participants had a prevalence of depression, 37.3% had symptoms of anxiety and 41.1% had symptoms of stress. In their study, the results of depression, anxiety and stress were all higher than those in our study (42). In addition, the level of emotional distress among healthcare workers was lower in our study compared to an early 2020 study (13, 43). The first month of the COVID-19 study conducted by Benedetta Demartini in Italy showed that 41.5% of the population experienced pathological depression, 38.2% experienced anxiety, and 48% experienced stress (43). The results study conducted in Wuhan, China in early 2020 were 50.4% for depression, 44.6% for anxiety, and 71.5% for stress (13). However, the results of the present study differ from those of previous studies following infectious disease epidemics. Lee et al.'s study showed that SARS survivors exhibited worrying levels of psychological stress 1 year after the SARS outbreak, manifesting alarmingly high levels of depression, anxiety, and posttraumatic symptoms, as well as high rates of potential cases of psychiatric disorders (17). Lee suggests that the results may be related to concerns about the complications of SARS and its treatment, economic issues or stigma. We suggest that the results of this study may be related to the stage of development of the COVID-19 epidemic. The gradual control of the epidemic with appropriate government intervention and the reduction of patients could improve the psychological state by reducing the stress of security threats to medical personnel (44). In addition, adequate protective equipment and experience in prevention and control may also contribute to the psychological relief of health care workers.

We found that the prevalence of depression and anxiety was significantly higher in the physician population than in the nurse population in Jilin Province in the context of a seven-month period with no new cases of Covid-19 during normative prevention and control (depression, 25.2% for physicians vs. 20.7% for nurses; anxiety, 28.5% for physicians vs. 25.4% for nurses, p < 0.05), which differs from the results of many other previous related studies (21–23). Some studies suggest that the nature of nurses' work, which requires them to be in close contact with patients and to work longer hours, can lead to more severe mental health problems (13, 22, 23). However, some studies show similarities to our results. In other studies, increased mental health symptoms amongst physicians were attributed to burnout caused by the dual stress of the physician population needing to assess and diagnose patients and the stress of COVID-19 infection. Burnout is a state of physical and mental exhaustion that occurs as a result of being in an emotionally demanding work environment for a long period (45). Maslach et al. described burnout as a three-dimensional syndrome consisting of emotional exhaustion, personal depersonalization, and reduced personal accomplishment (46). Numerous previous studies have confirmed the correlation between burnout and depressive symptoms in medical professionals (47). The results of a survey conducted during the Spanish outbreak showed that physicians experienced higher levels of burnout than nurses, possibly related to the added stress on physicians in a crisis needing to make quick, correct decisions amongst unknown factors (48). This is supported by our study's finding that medical professionals with master's degrees or higher and mid-level titles were more likely to experience depressive symptoms. This is likely because related studies have shown that education and job title have an impact on burnout among healthcare workers (49, 50).

The multivariate logistic regression results of this study showed that risk perception was a significant factor that influenced depression, anxiety, and stress in healthcare workers and that healthcare workers with high-risk perception were 3–4 times more likely to suffer from depression, anxiety, and stress than those with low-risk perception. Previous studies have also found a strong correlation between perceived risk and emotional distress in the context of COVID-19, which is consistent with other studies during the pandemic. According to Slovic's psychometric paradigm, there are two main dimensions of risk perception: “fear” and “unknown” (27). The occurrence of a public health emergency is likely to stimulate these two psychological dimensions in people; the perception of risk drives emotional reactions and psychological distress. According to social stress theory, the threat of COVID-19 may trigger significant stress in groups, leading to high levels of risk perception, which may lead to mental health problems (51). In addition, studies have shown that individuals' subjective perceptions of risk may not be consistent with the objective situation. Therefore, it is necessary to focus on the subjective risk perceptions of medical personnel regarding COVID-19 infection during the stabilization of the epidemic, and guide them to maintain a correct and positive subjective perception of the risk of COVID-19 infection, thereby alleviating emotional distress and improving mental health problems of medical personnel.

One interesting observation from our study is that although exposure to COVID-19 patients was associated with depression, anxiety, and stress in the univariate analysis, medical staff exposed to newly diagnosed patients were more likely to suffer from anxiety after controlling for other variable interference, while depression and stress did not demonstrate significant differences, which may be related to the long period without new cases in Jilin Province during the survey period, while the national epidemic continued to emerge. We also found that health professionals with a master's degree or higher were more likely to suffer from depression, which is inconsistent with other results (52) and may be related to the fact that those with higher education among health professionals tend to take on heavier workloads and decision-making tasks. In addition, consistent with other studies, we found that medical staff in urban public hospitals were more likely to suffer from depression and anxiety symptoms, which may be related to the higher workload of urban medical staff compared to county medical staff and the higher number of anti-epidemic tasks supporting other provinces with epidemics. In contrast to previous studies, our study found that men were more likely to suffer from stress symptoms than women, which may be related to the fact that the Chinese physician population is predominantly male.

This study has some limitations. First, because this study used a cross-sectional design, no inferences can be made about the causal relationships of the variables. Second, some healthcare workers supported other cities during the survey, which may have led to some bias in the sampling. Third, due to the large variation in the number of healthcare workers between hospitals, we used the quota sampling method. However, it is non-probability sampling and has limitations in terms of sample representativeness. Fourth, according to Jilin Statistical Yearbook (2021), a total of 212,140 health technical personnel and 3,066,700 hospital admissions in Jilin Province in 2020. The ratio is 0.069. Previous studies have mentioned shortage of health human resources as a cause of increased stress and mental health problems during the COVID-19 pandemic and an exploration of the shortage of human resources for health is lacking in our study. Future studies may need to consider further research on the mental health of healthcare workers in prolonged epidemics through longitudinal studies, probability sampling methods and consideration of human resources for health issues.



Conclusion

Compared with those reported during the early outbreak of COVID-19 in the early 2020s, mental health problems among healthcare workers were lower in a stable prevention-and-control situation and corroborated converged recent national and international studies. Physicians were more likely to suffer from depression than nurses. Risk perception was highly predictive of depression, anxiety, and stress symptoms among medical personnel.
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