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Background: Since the coronavirus disease-2019 (COVID-19) outbreak, intensive care unit (ICU) healthcare workers were responsible for the critical infected patients. However, few studies focused on the mental health of ICU healthcare workers. This study aimed to investigate the psychological impact of COVID-19 on ICU healthcare workers in China.

Methods: We distributed the nine-item Patient Health Questionnaire (PHQ-9) and seven-item General Anxiety Disorder questionnaire (GAD-7) online to ICU healthcare workers in China. Respondents were divided into frontline and second-line according to whether they have contact with COVID-19 patients. Depressive and anxiety symptoms of all respondents were evaluated based on their questionnaire scores.

Results: There were 731 ICU healthcare workers finally enrolled in our study, including 303 (41.5%) male, 383 (52.4%) doctors, and 617 (84.4%) aged 26–45 years. All in all, 482 (65.9%) ICU healthcare workers reported symptoms of depression, while 429 (58.7%) reported anxiety. There was no significant difference between frontline (n = 325) and second-line (n = 406) respondents in depression (P = 0.15) and anxiety severity (P = 0.56). Logistic regression analysis showed that being female, ICU work time >5 years, and night duty number ≥10 were risk factors of developing depressive and anxiety symptoms. Income reduction was separately identified as risk of anxiety. Additionally, ICU work time >5 years was also identified as risk of developing moderate–severe depressive and anxiety symptoms.

Conclusions: Frontline ICU work was not associated with higher risk of depressive and anxiety symptoms during COVID-19 pandemic remission period in China. Actions like controlling night duty number, ensuring vacation, and increasing income should be taken to relieve mental health problem. Furthermore, we should pay close attention to those who had worked long years in ICU.
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INTRODUCTION

In the winter of 2019, a novel coronavirus disease (coronavirus disease-2019, COVID-19) was first reported in Hubei province of China and gradually developed a global public health crisis; over 26 million people have been diagnosed with COVID-19 infection, and nearly 1 million died at the beginning of this in September. The COVID-19 was the third coronavirus disease in the 21st century after severe acute respiratory syndrome (SARS) and Middle East respiratory syndrome (MERS); although the three coronavirus diseases shared similar transmission routes mainly by droplet and direct contact spread, the COVID-19 showed much higher infectivity (R0, 2.0–2.68) than SARS (R0, 1.7–1.9) and MERS (R0 <1) (1– 4). COVID-19 had a relatively long median incubation period of 5 days, and up to 50% patients with positive test results could be asymptomatic, which had been proved to be infectious (5–7). Moreover, COVID-19 caused a lower mortality rate of 2.2–3.5% compared to 9.5% for SARS and 34.4% for MERS, which led to less attention both from general population and certain governments (1, 8, 9). All these factors most likely contributed to the transmission of COVID-19. In the process of fighting COVID-19, intensive care unit (ICU) healthcare workers were responsible for the most critically infected patients, and many routine procedures in ICU including intubation, sputum aspiration, or use of nebulizers could be high risk due to the possible aerosol transmission (10). Furthermore, shortage of medical materials, work overload, and up to 50% mortality among severe infection patients in ICU bring mental burden to ICU healthcare workers (11). The experience of battling SARS had already shown adverse psychological impact on medical staff (12). During the COVID-19 pandemic, Kang's study also revealed a 28.6% moderate–severe mental health disturbance among 994 medical workers in Wuhan (13). Similarly, Lai's study reported symptoms of depression for 50.4%, anxiety for 44.6%, and insomnia for 34.0% among 1,021 medical workers in Hubei province and 236 outside Hubei province (14). All these information alerted more attention to mental health of medical workers. However, there were few mental health surveys specially designed for ICU healthcare workers. In order to find out the psychological effects of COVID-19 on ICU healthcare workers in China, we conducted this study.



MATERIALS AND METHODS


Study Participants

This is a cross-sectional study performed via an online survey run from April 1 to April 8, 2020. The survey period corresponded to the pandemic mitigation period after prevalent peak stage of COVID-19 outbreak in China. We distributed self-administered questionnaires to ICU healthcare workers through an APP called Wenjuanxing (www.wjx.cn).

Before filling in the questionnaires, the respondents were required to fill in the informed consent form, promising that they were ICU medical workers in China and filled in the questionnaires voluntarily.



Questionnaires

The nine-item Patient Health Questionnaire (PHQ-9) and seven-item General Anxiety Disorder questionnaire (GAD-7) were used to assess depressive and anxiety symptoms. Meanwhile, basic demographic information including gender, age, occupation, education, ICU work time, hospital level, marriage, numbers of elderlies and children, vacation days, night duty number, frontline or second-line anti-pandemic work, labor, and income variation were also collected. Frontline anti-pandemic work was defined as contact with confirmed COVID-19 infections; in contrast, second-line was defined as no contact.



Mental Health Assessment

The PHQ-9 scale reflected symptom of depression, which consisted of nine questions each scored 0–3 according to respondents' answer. The final PHQ-9 total scores are categorized as follows: no depression (0–4), mild depression (5–9), moderate depression (10–14), and severe depression (15–27). Similarly, the GAD-7 scale reflected symptom of anxiety, which consisted of seven questions each scored 0–3. The final total scores are also categorized as follows: no anxiety (0–4), mild anxiety (5–9), moderate anxiety (10–14), and severe anxiety (15–21).



Statistical Analysis

Data analysis was performed using SPSS version 22.0 (SPSS Inc., Chicago, IL, USA). For count data, frequencies and percentages were used, and the chi-square test was used to compare the data for different categorical variables. Non-normalized distributed parameters were expressed as median (interquartile range), Mann–Whitney U-test was used to compare non-normalized distributed parameters. A P-value <0.05 was considered statistically significant. Multivariable logistic regression analysis was carried out to evaluate the association between mental health status and potential predictors, and variables were determined to contribute to the model if the significance level for the Wald inclusion test statistic was <0.05.




RESULTS


Basic Demographic Characteristics

There were 731 ICU healthcare workers who were finally enrolled in our study, including 325 (44.5%) frontline and 406 (55.5%) second-line ICU healthcare workers. In all, 303 (41.5%) were male, 383 (52.4%) were doctors, 617 (84.4%) aged 26–45 years, 278 (38.0%) worked in teaching hospital, 570 (78.0%) had worked in current occupation for more than 5 years, 381 (52.1%) had night duty ≥10, and 449 (61.5%) experienced income reduction during the COVID-19 pandemic. ICU healthcare workers in the frontline were older (P < 0.001), higher educated (P < 0.001), higher paid (P < 0.001), had more working experience (P < 0.001), and more vacation days (P < 0.001); there were also more males (p < 0.001) and doctors (p < 0.001) in frontline group. Detailed basic demographic characteristics are shown in Table 1.


Table 1. Basic demographic characteristics of health workers enrolled in the study.
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Mental Health Status

The severity of depressive and anxiety symptoms were categorized according to the PHQ-9 and GAD-7 scores. In this study, only 249 (34.1%) and 302 (41.3%) ICU healthcare workers were finally recorded to be free from depressive and anxiety symptoms, respectively. The rest of the ICU healthcare workers suffered from different degrees of depressive and anxiety symptoms. We further compared mental health status between frontline and second-line ICU healthcare workers, and no significant difference was found in the severity of depressive (P = 0.15) and anxiety (P = 0.56) symptoms. Detailed mental health information are shown in Table 2.


Table 2. Detailed mental health information.
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Influencing Factors of Mental Health

Four factors had been identified as being significantly associated with depression symptoms (Figure 1A): being female (OR, 1.74; 95% CI, 1.16–2.60; P = 0.008), ICU work time >5 years (OR, 1.84; 95% CI, 1.13–3.00; P = 0.02), vacation days ≥7 days (OR, 0.66; 95% CI, 0.44–0.99; P = 0.046), and night duty number ≥10 (OR, 1.91; 95% CI, 1.27–2.88; P = 0.002). We also identified six factors as being significantly associated with anxiety symptoms (Figure 1B): being female (OR, 1.48; 95% CI, 1.00–2.18; P = 0.048), ICU work time >5 years (OR, 2.20; 95% CI, 1.38–3.53; P = 0.001), vacation days ≥7 days (OR, 0.67; 95% CI, 0.45–1.00; P = 0.049), night duty number ≥10 (OR, 1.82; 95%CI, 1.22–2.71; P = 0.003), labor increase (OR, 0.38; 95% CI, 0.15–0.98; P = 0.046), and income loss (OR, 1.61; 95% CI, 1.12–2.30; P = 0.01). Additionally, we found ICU work time >5 years (OR, 1.91; 95% CI, 1.12–3.28; P = 0.02) and night duty number ≥10 (OR, 1.65; 95% CI, 1.06–2.57; P = 0.03) were risk factors of developing moderate–severe depressive symptoms (Figure 1C). ICU work time >5 years also helped to develop moderate–severe anxiety symptoms (OR, 2.05; 95% CI, 1.00–4.20; P = 0.049) (Figure 1D).


[image: Figure 1]
FIGURE 1. (A) Influencing factors of depression; (B) influencing factors of anxiety; (C) risk factors of moderate-severe depression; (D) risk factor of moderate-severe anxiety.





DISCUSSION

On May 13th, the UN secretary general António Guterres stressed the adverse impact of COVID-19 pandemic on people's mental health, especially health care workers. Among all medical departments, ICU was responsible for the most critical COVID-19 cases, which might bring more mental burden to ICU healthcare workers. This is the first mental health study that examined the psychological impact of COVID-19 pandemic on ICU healthcare workers in China.

Our study revealed a high prevalence of mental disorders among 731 ICU healthcare workers; 65.9 and 58.7% respondents were finally screened symptoms of depression and anxiety, respectively, which were consistent with previous studies (13, 14). However, no significant mental health difference had been found between frontline and second-line ICU healthcare workers in our study. Neither did logistic regression identify frontline work as a risk factor of developing mental disorders. This was quite different from the experience of battling the SARS pandemic, which proved that medical workers who were exposed to SARS were associated with more mental health problems (15, 16). Moreover, Zhou's study also came to the distinct conclusion that frontline medical staff were more easily to suffer from psychological disturbances during the COVID-19 pandemic (17). We think our results could be explained as follows: firstly, frontline ICU healthcare workers in our study were older, higher educated, and there were also more males and doctors in the frontline group. Previously published studies had shown that male, doctors, older age, and higher education level were negatively associated with mental health problems among medical workers (14, 18–23). Additionally, ICU healthcare workers in the frontline were higher paid due to government's financial compensation and had more vacation days, which might help to relieve their mental distress.

Secondly, our study was performed from April 1, 2020 to April 8, 2020, when medical workers obtained enough knowledge about the virus and enough medical supplies especially personal protective equipment in China. According to Maunder's studies, confidence in protective measures could be positive to keep mental health (24). Skoda's study in German also exhibited a similar conclusion that more knowledge about COVID-19 will contribute to reduce psychological burden from the pandemic (23).

Besides, our study showed that being female, longer ICU work time, and more night duty were risk factors of developing depressive and anxiety symptoms, while more vacation days could be protective. Income reduction was separately identified as risk factor of anxiety symptoms. Our results reemphasized the damage of high workload on mental health of medical staff as Zhou's study pointed out (17). To be noted, work experience was generally considered to be beneficial to mental health when treating with emergency public health incidence (25); in our study, longer ICU work time was unexpectedly identified detrimental to maintain mental health. This could be explained by the high prevalence of occupational burnout among ICU healthcare workers especially for those who had worked long years in current occupation, since occupational burnout had been proved to be associated with depressive and anxiety symptoms (26–30). This result raised concern about occupational burnout among ICU healthcare workers with long years of working.



CONCLUSIONS

Our study had shown a high prevalence of depressive and anxiety symptoms among ICU healthcare workers. Frontline ICU work was not associated with higher risk of depressive and anxiety symptoms during the COVID-19 pandemic remission period in China. Actions like controlling night duty number, ensuring vacation, and increasing income should be taken to relieve mental health problem. Furthermore, we should pay more attention to those who had worked long years in ICU departments.



LIMITATIONS

Following limitations should be considered in our study. Data were obtained via anonymous, self-reported questionnaires online, and the sample size enrolled was relatively small, which would inevitably bring potential selection bias. The risk of COVID-19-related symptoms of depression and anxiety may be influenced by occupational burnout among ICU healthcare workers. Finally, the study only reflected mental health status during the short survey time when China broke through the extreme stress phase of the COVID-19 pandemic.
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