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Abstract: Exploring whether medical staff perceive stress on the assigned medical tasks, what are the specific sources of stress, what are the tangible sources of support they expected to be helpful, and individual coping with stress to provide more accurate, personal support for psychological crisis. This study uses a cross-sectional descriptive survey adopting convenience sampling among the medical staff who worked for over seven days in the infected areas of one Grade 2A and three Grade 3A hospitals during the COVID-19 pandemic. The assessment includes attitude when receiving tasks, major stressors, factors relieving stress, and personal management of stress. A total of 104 (76.8%) valid questionnaires are received. A majority (94.3%) of the medical staff held a positive attitude taking duty for granted but feeling nervous and afraid (81.1%). Contacting the infected (90.6%) and compensation (92.5%) are the main concerns. The major pressure sources are regarding safety for oneself (98.1%), colleagues (92.5%), and family (94.3%), as well as lack of effective treatment (92.5%), inadequate protective equipment (94.3%) and incomplete disinfection (94.3%). The main positive pressure adjustments include strict infection controlling measures (98.4%), maintaining a positive attitude (95.2%), actively attain more information 95.2%, and engage in recreational activities (93.6%), but more than 40% takes negative adjustments to vent their emotions and relieve anxiety, suggesting the importance of early psychological intervention. During the COVID-19 pandemic, the main stressors among medical staff are safety, uncertainty and shortage of resources. Positive coping includes taking effective protective measures and achieving thorough understanding of the virus.
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1  Introduction

On February 11, 2019 at the global forum for research and innovation in Geneva, the general director of the World Health Organization (WHO), Dr. Tandesay, announced the official designation of diseases caused by the novel coronavirus (2019-nCoV) as the 2019 Coronavirus disease (COVID-19) [1]. Until 6 January 2021, data released by WHO showed globally over 83 million reported cases and over 1.8 million deaths [2]. Thus, the situation remains severe.

COVID-19 has higher homogeneity in clinical research compared with the SARS that broke out in Guangzhou, China in 2003. Both viruses combine S-Protein of CoV with human airway mucosa angiotensin to convert Enzyme II (ACE2), which then enters the epithelial cells [3]. However, with its 10–20 times higher adhesion, SARS-CoV-2 is more contagious than SARS-CoV [3,4]. Since January 2020, when the battle with the new coronavirus infected with pneumonia began, China has sent more than 32,000 medical staff to support Wuhan, wherein 11,000 critical medical staff accounted for nearly 10% of the entire country’s resources [5,6]. Throughout China, 3,387 medical staff from 476 medical institutes cared for infected COVID-19 patients (2055 confirmed cases, 1,070 clinically diagnosed cases, and 157 suspected cases) [7]. Over 90% of the medical staff (3,062) were from Hubei province [7], and 26 died at work due to COVID-19 infection or overloaded work [8].

When facing severe public crisis, the first-line medical workers are not only at high risk from the epidemic but also from psychological stress problems [9]. Firstly, ethical questions raises when it comes to the duties and concern for their own safety [10]. Questions can be asked such as “Do health care professionals have obligations to provide care to infected patients especially in lack of personal protective equipment” [11]. Secondly, being overworked, several medical staff began to show extreme fatigue, uncontrollable anxiety, nervousness, irritability, memory decline, and other illnesses, accompanied by dizziness, headache, insomnia, breathing difficulties, nausea, muscle tension, shaking, and other somatic symptoms [12,13]. To better understand these negative emotional and mental outcomes, additional information regarding stressors is required. During previous outbreak of SARS, several factors contributing to stress have been identified, including perception of risk, impact on work life, working in high-risk units and performing infection-related tasks [14–16]. Also, numerous coping strategies have been developed to reduce psychological stress. Hastings et al. revealed four reliable coping dimensions, such as active avoidance coping and positive coping [17].

Despite that there is evidence of COVID-19 related stress and coping strategies have been developed, the whole picture of whether they perceive stress on the assigned medical tasks, what are the specific sources of stress, tangible sources of support they expected to be helpful, and individual coping methods with stress, is missing for medical staff especially in a high-risk infected setting. On this basis, this study aims to explore the perceived stress, stressors, factors reducing stress and coping strategies of medical staff during the COVID-19 outbreak to provide support and suggestions for addressing the consequential psychological crisis not only in the current situation but also in the future.

2  Methods

Ethical statements

The ethics committee of Tongji Medical College of Huazhong University of Science and Technology approved the conduct of this study.

2.1 Study Subjects

The subjects of this study were all medical staff who worked for over seven days in the infected areas of one Grade 2A and three Grade 3A hospitals during the COVID-19 outbreak. All the target population had constant exposure to COVID-19 patients.

The conditions of the hospitals are as follows:

Three Grade 3A hospitals: 1) Houhu district of Wuhan Central Hospital has 510 open beds, 525 available beds, and 40 emergency rooms. During the outbreak, the hospital admitted and confirmed 564 COVID-19 patients, including 142 hospital staff. A total of 14 patients, including three medical staff, developed respiratory failure that required intubation and mechanical ventilation. Eight patients died from COVID-19, two of whom were medical staff; 2) Hubei Hospital of Traditional Chinese Medicine has 430 open beds and 321 available beds, including 16 beds in emergency rooms and 10 beds in critical care units. The hospital admitted and confirmed 321 patients, including 32 hospital staff. Among the patients, 15, including three hospital medical staff, developed respiratory failure that required intubation and mechanical ventilation. A total of 26 patients died from COVID-19, two of whom were medical staff; 3) Optics Valley Area of Wuhan Third Hospital has 300 open beds and 600 available beds, including 10 beds in critical care units. The hospital admitted and confirmed 695 patients, including 24 medical staff.

Grade 2A hospital: Wuhan Red Cross Hospital has 342 open beds and 576 available beds, including 18 beds in critical care units. The hospital admitted and confirmed 611 patients, including 53 medical staff. Eight patients developed respiratory failure that required intubation and mechanical ventilation, and two patients were equipped with extracorporeal membrane oxygenation (ECMO). One doctor from the hospital died from COVID-19.

2.2 Research Tool

The research tool is an electronic questionnaire derived and modified from the COVID-19 medical staff stressors questionnaire used by Lee et al. [18], which has also been used by Hummel et al. [19], Cai et al. [20] for hospital staff during the SARS epidemic in 2003. In the present study, the questionnaire survey is forwarded to respondents through the QR code of WeChat (SO JUMP ID: 62545539). The starting and ending times are from 9:00 on February 21, 2020 to 24:00 on February 24, 2020. Convenience sampling is adopted for anonymous, voluntary, and self-filled questionnaire survey.

The questionnaire consists of four parts and 62 items. First, the assessment contents included immediate response to a task with 12 items to mainly investigate the attitude of medical staff when they received medical tasks for COVID-19, which indirectly reflects perceived psychological stress. Second, stressors during the medical procedure were assessed on the 20 conditions that may trigger stress in medical staff. Third, 16 items that help relieve stress were used to understand the external factors affecting the personal stress relief of medical staff. Fourth, coping strategies adopted were determined through 14 items to examine the internal solutions by which medical staff cope with stress. Questions were answered with either “yes” or “no”, and those answered with “yes” are scored with the four-level standard (0 = completely not; 1 = slight; 2 = medium; 3 = awfully) to illustrate the level.

2.3 Statistical Analysis

The data were organized, coded, and input using SPSS 20.0 software for statistical processing. The data were described as mean (standard deviation) for continuous variables or frequency for categorical variables. The internal consistency of the questionnaire was evaluated by correlational analysis. A Cronbach’s α > 0.70 is considered acceptable.

3  Results

This study collected 104 valid questionnaires from qualified medical staff (76.8%). Incomplete or questionnaires that were not filled according to the requirements were excluded. The overall Cronbach’s α of the questionnaire reached 0.93, and the Cronbach’s α of all dimensions ranges 0.76–0.92. Cumulative variance contribution rate reached 58.19%, indicating good reliability.

Tab. 1 shows the demographic profile of the included medical staff. The majority of respondents were local medical staff (84.6%), with nurses accounting for the majority (74.2%). The age of the interviewees ranged from 23–41 years old and the average was 34.7 years old (SD = 5.31). Professional working experiences ranged from 1–21 years (average = 10.06, SD = 7.07). More than half (58.4%) worked in the general infection ward, followed by those in ICU (27.1%); all joined in the rescue work since the most severe period of the COVID-19 (January–February 2020). Most of the respondents were married (63.2%) and had children (61.5%), while several lived with parents (37.5%).
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Over 94% of the medical staff held a positive attitude feeling that their medical tasks must be done due to “responsibility and accountability” (Tab. 2). Nevertheless, most of them felt nervous and afraid (81.1%). Many (73.6%) began to consider purchasing insurance given their own safety. In addition, they preferred to minimize their contact hours with the patients (90.6%) and stay in safe sterile areas of the hospital (58.5%). Once they get infected, they wanted to have their family members received financial compensate from the government (92.5%). On top of safety considerations, 81.1% thought of personal financial compensation, and more than half of the respondents expressed their demands for political rewards (60.4%) or promotion of their post (60.4%) in this questionnaire. However, some reported negative feeling of the medical tasks assigned, with 32.1% declared rejection due to sickness, living in distant regions and caring for family members. Also, they were worried about the adverse outcomes of rejection, which could annoy their leaders (34.0%). Moreover, several medical staff presented extreme negative attitude considering of resigning (28.3%).
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Tab. 3 shows that the major pressure felt by most of the interviewees are regarding safety for themselves (98.1%), colleagues (92.5%), and their family members (94.3%). In addition, 92.5% and 90.6%, respectively, perceived physical exhaustion and psychological exhaustion. Moreover, witnessing death (96.3%) or rescuing for other medical staff (79.3%) also caused significant psychological burden. On the other hand, we presented results of stress from external environment which refers to lack of clear information and resources in the management of COVID-19. To be specific, frequent update of the diagnostic criteria (77.4%), undefined documenting process (69.8%), lack of effective treatment (92.5%), and uncertainty resulting from the rising death tolls (92.5%) further posed great pressure. Regarding resources, 90.6% declared staff shortage, 94.3% complained of inadequate protective equipment, 94.3% claimed incomplete disinfection of environment, all causing greater than medium severity of stress.
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In response to the attitude and stressors abovementioned, effective interventions and supply of resources from hospitals and the society have been provided to front-line caregivers during COVID-19 outbreak. Not surprisingly, when safety issues of family members, friends and individuals have been delt with, psychological burden is reduced (Tab. 4). Positive attitude is reported to relieve stress as well. In terms of the external environment, improvement of working conditions, such as working in rotation, sufficient personal protective equipment, abundant food, and hospital disinfection, can decrease anxiety and pressure of safety-related issues. Economic compensation and honor somehow shift one’s emotion and attitude. Additionally, the up-to-date information and instructions help release stress.
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Tab. 5 reveals variable coping strategies that respondents seek and implement to relieve stress. The coping was categorized into two opposite directions, namely, positive and negative perspective. The main positive pressure adjustment includes strict infection controlling measures (98.4%), for instance, handwashing, protective gear. On top of that, maintaining a positive attitude whatever the situation is (95.2%) is quite beneficial. To be specific, 95.2% of the respondents actively attain more information, 91.9% engaged health-promoting activities, 93.6% involved themselves in recreation. In addition, communicating with family members and friends is frequently observed to reduce stress. However, 40% of the medical staff relieved their pressure by “crying, screaming, and smashing things”. Alcohol or drug (e.g., sleeping pills) is an alternative choice (47.8%) and healthcare providers did so mainly to help with sleeping disorders. Interestingly, 38.7% chose to gourmandize instead to release negative feelings. Those who confessed self-harm occupied a minority (8.71%) but such actions occurred occasionally.
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4  Discussion

Previous studies have demonstrated that healthcare workers reported more severe psychological symptoms and even mental illness [9]. Even though all medical staffs are exposed to the risk of infection more or less, the degree of such risk is not evenly distributed and varies in different working environments [21]. The respondents in our study represent relatively good generalization, from ICUs to general wards, including doctors, nurses, laboratory technicians, and imaging inspectors, most of whom have families and children and come from local areas. Similar to other studies, females, nurses, younger healthcare workers are more likely to experience emotional burnout [9].

The results revealed that upon receiving mission, the vast majority of medical staff had a feeling of anxiety, nervousness, and uneasiness which have been characterized in other outbreaks as well [22] despite that the difference was intensity of exposure [23]. They also consider various ways to avoid risks and expect extra compensation under the pressure of getting infected. The proposal of special considerations of job promotion and political rewards may be due to age characteristics as well as excessive and competitive pressure of their jobs. In that the average working life of the medical staff is 10.06 years, with a minimum of only one year in this survey. Insurance and compensation were identified as predictors of psychological morbidity [15]. Financial concerns, for example, worrying about loss of current job or lack of resources, were found one of the most stressful factors in the first national US survey [24]. Nevertheless, when facing the dilemma of avoidance or acceptance, most of the medical staff feel less stressed because they recognize work ethic and professional responsibility as priority.

The largest perceived stressor from the respondents in our survey is safety, whether their own or of colleagues, family members, or the public. The medical staff had to endure significant psychological pressure especially in witnessing the end-of-life treatment for colleagues or patients suffering from the disease [25]. In addition, the uncertainty of COVID-19 makes them feel considerably helpless in their roles and responsibilities. Our results were consistent with previous listening sessions which identified 8 sources of anxiety, such as personal protective equipment, exposed to virus at work and infecting their family [26]. Surprisingly, in a survey investigating mental health among medical professional in European countries, highest rated stressors included uncertainty, frequent modification of infection control procedures, while respondents were least concerned about themselves or colleagues [19]. The contradiction was possibly due to different culture and value or varied severity of the pandemic. Other highly endorsed sources of stress included insufficient infection prevention and control, and shortage of protective equipment and medical staff brought by the lockdown of the entire city to constrain the spread of the pandemic. In line with prior research among nurses, inadequate personal protective equipment and ventilators, and shortage related to hospital staff both contributed to high-level stress [27–30].

Factors that could alleviate pressure were in accordance with the collected major stressors. First of all, once the safety of family members and friends were ensured, for instance, working in isolated areas with colleagues/partners/friends, the psychological burden would be released significantly. The safety of family members was observed the biggest impact on reducing stress and positive attitude among colleagues was also an essential factor that reduces distress of medical staff during the outbreak [27]. Secondly, plentiful resources like sufficient protective equipment [31] and abundant food [27] entail the alleviation of the distress. Thirdly, updated reliable information about the COVID-19 (i.e., having received the clear instructions [32], accurate dissemination of health-related knowledge to the public [33]) is able to solve the uncertainty-caused stress [30]. Numerous clinical treatment regimens are accumulated in the process, namely, guided antiviral medication, symptomatic and supportive treatment for multi-organ loss, effective program of TCM treatments, and plasma treatment methods [34], boosting the confidence of medical staff to treat COVID-19.

The most commonly used coping strategy based on this survey were taking protective measures, changing one’s thoughts and facing the situation with a positive attitude, actively acquiring more knowledge about COVID-19, video chatting with family and friends by phone to share concerns and support, and engaging in recreational activities. Similar results were found in another cross-sectional study [35]. A review suggested encouraging physicians to participate in relaxation techniques like yoga, meditation and also to seek psychological therapists for help to vent their frustrations [36]. Other coping strategies have also been evaluated, for instance, problem-focused coping and emotion-focused coping [37]. Burns et al. believed that dealing with problems and seeking solutions are the most effective ways to relieve pressure, which can not only ensure the strength of work but also improve the quality of work [38]. However, other coping methods could produce heterogeneous results among the subscales, and the items concerning specific coping behaviors in our study generate more practical answers in a pandemic. On the other hand, negative stress adjustment, sometimes can be reckoned as emotion-focused coping style, also plays an important role in times of crisis. More than 40% of medical staff who underwent negative adjustment during the outbreak used drugs and alcohol to help them sleep, vented their emotions by crying, screaming, smashing things, and overeating. Self-harm was even used to ease their nervousness and anxiety. Lewis also believed that the greater the pressure, the greater the response, and the more often that the negative adjustment method is used [39]. On the contrary, it was reported that emotion-focused strategies sometimes backfire, associated with higher anxiety [40]. When investigating the relationship with depression and anxiety, negative coping was found positive associated whereas positive coping was involved in negative association [41].

This study facilitates in the understanding that personal safety assurance and optimistic environment are the keys to the continued work of medical staff. Interventions related to safety and master of knowledge are considered as effective stress-relief measures Special compensation and recognition are major incentives. Moreover, psychological intervention and counseling are indispensable auxiliary coping strategies.

It is acknowledged that there are several limitations in our study. The sample size is relatively small and survey was conducted in Wuhan, the results of which may not be characterized as nationally or globally. However, the results do provide insight into the perceived stress level and coping methods for medical staff. Furthermore, the sampling method administered in this survey is convenience sampling, which could generate selection bias. To illustrate, those who really carry serious stress might not respond to the questionnaire which was collected online, resulting in underestimation of the severity of stress among medical staff. Additionally, given the study design, the relationship between stressors, coping strategies and psychological stress cannot be determined in the present.

5  Conclusion

In 2020, the COVID-19 outbreak in Wuhan, China caused emotional distress among the first-line medical staff. The major stressors include the safety of individuals, colleagues, and their family members, the availability of protective equipment and personnel, clear medical guidelines, and special compensation and recognition. To overcome or alleviate stress, healthcare providers can take effective protective measures, acquire thorough up-to-date knowledge of the virus, engage themselves in relaxation activities and have more communication with friends or family members. Studies evaluating long-term effect of these aforementioned stressors and coping strategies in the psychological burden induced by COVID-19 are warranted in the future.
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Table 2: Attitude of the medical staff (n = 104) when receiving tasks during the COVID-19 outbreak

Serial Item Answer Level
No. Yes [Mean value
(%) (SD)]

1 Must do, responsibility, and accountability 94.3% 2.31(0.74)

2 Feel nervous and afraid 81.1% 1.88 (0.85)

3 Consider purchasing insurance 73.6% 1.80 (1.1)

4 Want to minimize working hours in contaminated areas 90.6% 1.89 (0.97)

5 Want to work in sterile areas 58.5% 1.38 (1.07)

6 If infected, want the government to financially compensate their 92.5% 2.34 (0.87)
families

7 Want financial compensation 81.1% 2.17(0.93)

8 Want political rewards 60.4% 1.52 (1.22)
Want to be appreciated or promoted 60.4% 1.62 (1.21)

10 Want to reject (sickness, living in other places, family members need 32.1% 0.72 (0.90)
caring)

11 Worried that rejection results in the unhappiness of their leaders 34.0% 0.85(0.91)

12 Considered resigning 28.3% 0.53 (0.81)

Note: Percentage represents that of interviewees who answered “Yes” to a particular item on the list of stressors. Four-level grading criteria was
adopted: 0 = completely not; 1 = slight; 2 = medium; 3 = awfully.
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Table 1: Demographic characteristics of the interviewees (n = 104)

Variable Mean value (SD) F Percentage (%)
Age (years) 34.7 (5.31)

Gender

Male 29 27.8
Female 75 72.2
Marital status

Married 66 63.2
Unmarried/Divorced 38 37.8
Have children or not

Yes 64 61.5
No 40 38.5
Live with parents

Yes 39 37.5
No 65 62.5
Original hospital

Local 88 84.6
Other provinces 16 15.4
Years of working/place of employment 10.06 (7.07)

Intensive care unit/ICU 28 27.1
General ward 57 54.8
Fever clinic 13 12.5
Medical department 6 5.60
Starting date

January 2020 82 78.9
February 2020 22 21.1
Working hours

7 to 14 days 16 15.6
>15 days 88 84.4
Medical position

Doctor 21 20.2
Nurse 77 74.2
Medical technician 6 5.76
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Table 3: Major stressors of the medical staft in the COVID-19 outbreak (n = 104)

Serial No. Item Answer Severe degree
Yes (%) [Mean value (SD)]
1 Fear of being infected by patients in clinical practice 98.1% 2.04 (0.87)
2 Personal physical exhaustion 92.5% 1.82 (0.97)
3 Personal psychological exhaustion 90.6% 1.88 (0.98)
4 Fear of infecting their family members 94.3% 2.12 (0.98)
5 Fear of negligence endangering colleagues 81.1% 1.27 (1.06)
6 Witnessed colleagues appeared nervous or lose control 71.7% 1.71 (0.73)
7 Observed colleagues develop symptoms similar to COVID-19 81.1% 1.91 (0.93)
8 Witnessed infected colleagues in an isolation ward 92.5% 1.66 (1.15)
9 Witnessed infected colleagues wearing ECMO intubation 79.3% 2.05(0.93)
10 Medical staff died of infection 96.3% 2.00 (0.93)
11 Faced the nervousness or emotion-dysfunction of patients 67.9% 1.20 (1.06)
12 Observed individuals develop symptoms similar to COVID-19 54.7% 1.05 (1.19)
13 Faced the death of the patients 92.5% 1.98 (0.92)
14 Diagnostic criteria are constantly updated 77.4% 1.37 (0.99)
15 Documents/reporting procedures are unclear 69.8% 1.33 (1.06)
16 No specific therapeutic agent 92.5% 1.96 (1.00)
17 Increase in daily infections 92.5% 2.00 (0.93)
18 Staff shortage 90.6% 2.13 (1.00)
19 Shortage of protective equipment 94.3% 2.31 (0.87)
20 Worry about the imprecise environmental disinfection 94.3% 2.18 (0.89)

Note: Percentage represents the percentage of interviewees who answered “yes” to specific items on the list of stressors. Four-level grading criteria
was adopted: 0 = completely not; 1 = slight; 2 = medium; 3 = awfully.





OEBPS/Images/table-5.png
Table S: Personal management of stress among medical staft during the COVID-19 outbreak

Item Answer Grading
Yes (%) [Mean value (SD)]

Positive pressure adjustment

1 Strict personal protective measures (e.g., hand washing, disinfection, 98.4%  2.38 (0.84)
protective clothing, protective eyewear)

2 Positively obtain more knowledge about COVID-19 (e.g., symptoms 95.2%  2.11 (0.89)
and route of infection)

3 Engage in health-promoting behaviors (e.g., more rest, exercises, 91.9%  2.17 (0.91)

balanced diet)
Change of mind and face the situation with a positive attitude 95.2%  2.13 (0.89)
5 Engage in recreational activities (e.g., watch entertainment programs, 93.6%  2.00 (0.96)
play games)
6 Chat with family members and friends via phone and share concerns 95.1%  2.25 (0.88)
and support

Restrict themselves from watching too much news on COVID-19  54.8%  1.63 (1.09)
8 Distract themselves from thoughts on COVID-19 by suppressing or 64.5%  1.76 (1.01)
staying busy
9 Obtain knowledge and information on mental health 83.7%  1.92 (1.00)
10 Practice relaxation methods (e.g., meditation, Yoga, Taichi) 72.6%  1.80 (1.00)
Negative pressure adjustment
11 Vent emotions (e.g., by crying, screaming, and smashing things) 40.3%  1.06 (1.07)
12 Use alcohol or drugs 47.8%  1.69 (1.19)
13 Overeating 38.7%  1.35(0.92)
14 self-harm (e.g., bite their own arms, slash their own face, hit the wall) 8.71%  1.03 (1.00)

Note: Percentage represents the percentage of interviewees who answered “yes” to specific items in the list of stressors. Four-level grading criteria was
adopted to display the severity degree: 0 = completely not, 1= slight, 2 = medium, 3 = awfully.
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Table 4: Factors relieving stress of medical statt in the COVID-19 outbreak

Serial No. Item Level scoring
[Mean value (SD)]
1 Family and friends are not infected 2.35 (0.88)
2 Work in isolated areas with colleagues/partners/friends 2.15 (0.89)
3 Patient improvement/hospital discharge 2.22 (0.87)
4 Positive attitude among colleagues 2.21 (0.84)
5 Colleagues can share humor/jokes 2.12 (0.88)
6 Work in rotation every four hours in the isolation area 2.25 (0.90)
7 Sufficient protective equipment 2.41 (0.78)
8 Abundant food 2.13 (0.88)
9 Hospital disinfection/isolation guidelines 2.23 (0.83)
10 COVID-19 Economic compensation for exposure 2.22 (0.87)
11 Reports on outstanding deeds 1.94 (0.86)
12 No reports on medical staff infection 2.07 (0.87)
13 Reports on the latest research result of COVID-19 2.04 (0.82)
14 Clear diagnosis and treatment criteria 2.05 (0.82)
15 Clear treatment/referral/discharge procedures 2.05 (0.83)
16 Direction to take medicine 2.07 (0.82)

Note: Four-level scoring standard was adopted; 0 = completely not; 1 = slight; 2 = medium; 3 = awfully.
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