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Abstract

:

Background and Objectives: Due to the unexpected spread of coronavirus disease 2019 (COVID-19), there was a serious crisis of emergency medical system collapse. Healthcare workers working in the emergency department were faced with psychosocial stress and workload changes. Materials and Methods: This was a cross-sectional survey of healthcare workers in the emergency department in Daegu and Gyeongbuk, Korea, from November 16 to 25, 2020. In the survey, we assessed the general characteristics of the respondents; changes in the working conditions before and after the COVID-19 pandemic; and resulting post-traumatic stress disorder, depression and anxiety statuses using 49 questions. Results: A total of 529 responses were collected, and 520 responses were included for the final analyses. Changes in working conditions and other factors due to COVID-19 varied by emergency department level, region and disease group. Working hours, intensity, role changes, depression and anxiety scores were higher in the higher level emergency department. Isolation ward insufficiency and the risk of infection felt by healthcare workers tended to increase in the lower level emergency department. Treatment and transfer delay were higher in the fever and respiratory disease groups (M = 3.58, SD = 1.18; M = 4.08, SD = 0.95), respectively. In all the disease groups, both treatment and transfer were delayed more in Gyeongbuk than in Daegu. Conclusions: Different goals should be pursued by the levels and region of the emergency department to overcome the effects of the COVID-19 pandemic and promote optimal care.
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1. Introduction


In November 2019, atypical pneumonia caused by the coronavirus disease 2019 (COVID-19) was reported in Wuhan, China. At first, it spread in Wuhan, China. However, shortly after, Daegu (metropolitan city) and Gyeongbuk (province adjacent to Daegu) in South Korea were some of the worst regions in the world concerning COVID-19 infection [1]. The first community-acquired infection in Korea occurred in Daegu on 18 February 2020. On 31 March, 81.6% (7984/9786) of the South Korean COVID-19 infections occurred in Daegu and Gyeongbuk, as the infection spread rapidly in religious groups and hospitals [2]. Since then, due to the unexpected COVID-19 pandemic in Korea and worldwide, healthcare workers (HCWs) working at the forefront have experienced changes in the treatment environment, such as work intensity, roles and hours. Medical resources such as personal protective equipment and isolation wards for treating infected patients have been found to be insufficient [3]. In addition, many emergency departments (EDs) have experienced temporary closures due to the COVID-19 infection [4].



In the world, studies on changes in stress, depression, anxiety and post-traumatic stress disorder (PTSD) caused by COVID-19 have been published [5,6,7]. However, studies on the changes in the treatment environment of EDs in Daegu and Gyeongbuk due to COVID-19 have not yet been published. Moreover, studies on the stress of HCWs in Korea are insufficient. As the pandemic continues, studies on the psychological stress of HCWs in Korea are now being published [8,9].



Accurate analysis of the main difficulties and stress factors faced by HCWs, who have experiences of directly working in the EDs is necessary to overcome the effects of the COVID-19 pandemic. Therefore, we studied what parts were difficult in the ED work due to the COVID-19 pandemic for HCWs in Daegu and Gyeongbuk who had experienced the pandemic initially in Korea. We also used anxiety, PTSD and depression scores to evaluate the HCWs’ psychological states. By studying the state of the medical environment and the psychological state of HCWs working at the forefront of the COVID-19 pandemic, a study was conducted to form the basis for establishing medical policies to overcome the COVID-19 pandemic.




2. Materials and Methods


This study was a cross-sectional survey conducted via text messages with a link to access Google surveys for physicians and nurses working in the EDs in Daegu and Gyeongbuk, Korea, from November 16 to 25, 2020. Responses arrived after the study period were excluded. We tried to contact all of 46 EDs in Daegu and Gyeongbuk [10]. However, three Level 3 EDs were temporarily or permanently closed. Finally, we contacted 43 EDs (5 Level 1 EDs, 10 Level 2 EDs and 28 Level 3 EDs, with Level 1 ED being the highest ED level) in Daegu and Gyeongbuk directly to confirm the number of HCWs and send them text messages. In the survey, sufficient information of the study was included on the first page, and only those who voluntarily agreed to the survey were included. We assessed the general characteristics of the respondents, changes in the working conditions before and after the COVID-19 pandemic and the PTSD, depression and anxiety statuses using 49 questions (Table 1).



To assess the changing working conditions, we used a 5-point Likert scale. We assessed PTSD using the Korean version of the Primary Care Post-Traumatic Stress Disorder Screen for the Diagnostic and Statistical Manual-5 (PC-PTSD-5; 0–1 = normal, 2 = mild, 3–5 = severe), depression using the Korean version of the Patient Health Questionnaire-9 (PHQ-9; 0–4 = normal, 5–9 = mild, 10–14 = moderate, 15–19 = moderately severe, 20–27 = severe) and anxiety using the Korean version of the Generalized Anxiety Disorder-7 Scale (GAD-7; 0–4 = normal, 5–9 = mild, 10–14 = moderate, 15–21 = severe) [11,12,13,14].



Data were analyzed using SPSS version 25 (IBM Corp., Armonk, NY, USA). In this study, the categorical variables are presented as numerals and percentages, whereas the continuous variables are presented as the mean and standard deviation (SD). Mann–Whitney U test and Kruskal–Wallis H test were used to compare the continuous variables. Statistical significance was set at p < 0.05. Bonferroni’s correction was applied to the post hoc analysis, and a Bonferroni-corrected p-value of p < 0.017 was used. Logistic regression analysis was performed to determine the risk factors for PTSD, depression and anxiety.




3. Results


The total number of willing participants among the HCWs (physicians and nurses) working in the ED in Daegu and Gyeongbuk was 1116. A total of 529 responses were collected, and nine incomplete or duplicate responses were excluded. Finally, 520 responses were included, resulting in a valid response rate of 46.6% (Table 1).



Questions were asked using a 5-point Likert scale to determine the changes in working conditions due to the COVID-19 pandemic. Changes in work intensity were the most highly scored change, with an average score of 3.85 (SD = 0.98). Treatment delay and transfer delay in patients with fever or respiratory symptoms were 3.58 (SD = 1.18) and 4.08 (SD = 0.95), respectively. The answer to “whether the isolation ward was sufficient” was 2.16 (SD = 0.98) on average, of which the lowest was 1.83 (SD = 0.96) in the Level 3 EDs. There were differences in work changes and isolation ward sufficiency according to the difference in the ED levels. There were statistically significant differences in treatment and transfer delays between Gyeongbuk and Daegu (Table 2).



A total of 225 (ED Work > Relationship > Personal) and 81 (ED Work > Personal > Relationship) respondents said that working in the ED was the most stressful thing concerning their personal life and interpersonal relationships when ED work after the COVID-19 pandemic had increased to 251 and 111, respectively (Table 3).



The mean depression score was 6.39 (SD = 5.60). Gender differences were found in the depression scores. The mean depression score for men was 5.46 (SD = 5.80), and the women’s mean depression score was 6.92 (SD = 5.42; p = 0.005). There was a difference in the depression scores according to differences in the ED levels. The mean depression scores of those working in Levels 1, 2 and 3 EDs were 7.81 (SD = 5.61), 6.67 (SD = 5.91) and 4.82 (SD = 4.76; p < 0.001), respectively. Anxiety scores also differed according to the ED level. The anxiety scores of Levels 1, 2 and 3 EDs were 4.31 (SD = 4.31), 4.11 (SD = 4.82) and 2.53 (SD = 3.45; p = 0.03; Figure 1, Table 4), respectively.



Logistic regression was used to examine the relationship between mild to severe PTSD (PC-PTSD-5 score ≥ 2), depression (PHQ-9 score ≥ 5) and anxiety (GAD-7 score ≥ 5) with gender, marital status, age, work experience, working region and ED level. Women reported higher depression scores (p = 0.007) than men. Those in higher-level EDs also reported higher depression (Level 1 vs. 2: p = 0.027, Level 1 vs 3: p < 0.001) and anxiety scores (Level 1 vs. 3: p = 0.005; Table 5) than those in lower-level EDs.



The results of whether there was a change in the working hours, work intensity, and role due to COVID-19 were 3.09 (SD = 1.07), 3.85 (SD = 0.98) and 3.32 (SD = 0.98), respectively, which showed a tendency to increase in the higher levels of the ED. The result of “risk of infection” was 3.51 (SD = 0.96), showing a tendency to increase in the lower levels of the ED.




4. Discussion


We conducted a study to overcome the COVID-19 pandemic efficiently by analyzing the workload and stress of HCWs in the EDs and to prepare for other pandemics that may occur in the future. Moreover, Daegu and Gyeongbuk are areas with high research value due to the early stage spread of the COVID-19 infection.



Our study showed that higher-level EDs suggested that HCWs were burdened with an increased workload, and lower-level EDs suggested an insufficient environment for treating infected patients, which could be interpreted as a situation where there was a risk of infection along with restrictions in treatment. Therefore, constructing more isolation rooms to accommodate infected patients and providing rapid COVID-19 PCR tools for a swift release from quarantine would be optimal solutions in the lower-level EDs. This will naturally decrease the concentration of patients and also reduce the work intensity of HCWs in the higher-level EDs. In addition, hiring more HCWs in the higher-level EDs would be one solution to decrease workload.



Comparing the treatment delay and transfer of patients in the five severe disease groups, HCWs complained of transfer delay more than treatment delay in all areas. Fever or respiratory disease was the only disease group with a treatment delay exceeding 3 with a score of 3.58 (SD = 1.18). Among the transfer delay scores, fever or respiratory disease showed the highest score of 4.08 (SD = 0.95) compared to the other severe disease groups. It could be suggested that insufficiency of isolation wards induced both treatment and transfer delay of fever or respiratory disease patients (Table 2). This suggests the need for sufficient isolation rooms for patients with fever or respiratory disease and rapid COVID-19 PCR tools for the swift release of patients from quarantine.



Gyeongbuk showed significant treatment and transfer delays compared to Daegu in all the severe disease groups. However, this study shows limitations in explaining this effect due to the lack of objective data. Therefore, an in-depth discussion with objective data is needed regarding the treatment and transfer issues of patients with fever and respiratory diseases and restrictions on treating and transferring patients with severe diseases in Gyeongbuk (Table 2). Additionally, if it is objectively proven, solutions to improve the treatment and transfer of patients in Gyeongbuk would be needed.



Studies related to the stress of HCWs due to the COVID-19 pandemic have been published [15]. In our study, the average value of PTSD and anxiety was within the normal range, but in the case of depression, the average value was 6.39 (SD = 5.6), which was in the mild depression (i.e., 5–9) range. The ratios of PTSD, depression and anxiety beyond the normal range were 206/520 (39.6%), 295/520 (56.7%) and 150/520 (28.8%), respectively.



There were no significant differences between occupations and regions, but there were differences in the depression scores according to gender (women > men). In addition, there were differences in the depression and anxiety scores according to the ED level (Level 1 > 2 > 3).



In general, depression appears at a higher rate in women than men due to biological factors and other complex reasons [16]. Moreover, many studies have shown that females have a higher depression score in studies conducted to measure depression caused by the COVID-19 pandemic [17,18,19]. Therefore, it is necessary to pay more attention to the gender differences in depression and anxiety in relation to the levels of ED, which were newly discovered in this study.



It is also noteworthy that HCWs in the higher-level EDs felt that the ED work was more stressful than their personal life and interpersonal relationships than the HCWs in the lower-level EDs. Therefore, it is necessary to pay attention to the working intensity and stress of HCWs in higher-level EDs, as well as discuss solutions that lead to an increasing number of HCWs and the lowering of patient concentration.



This study had several limitations. First, the list of HCWs working at the Daegu and Gyeongbuk EDs was directly investigated; thus, it may differ from the actual list. Second, there are possibilities of over-coverage, under-coverage and nonresponse errors. Third, this is a survey-based study, meaning there could be differences between the objective data and what the HCWs actually feel regarding work intensity, treatment delay and transfer delay. Finally, if a longitudinal study were to be conducted, there may be differences in the results depending on the period of the survey [20,21].




5. Conclusions


In conclusion, HCWs in the higher-level EDs were burdened with an increased workload and had increased depression and anxiety scores. HCWs in the lower-level EDs felt that isolation wards to treat infected patients were insufficient. HCWs at the Gyeongbuk ED experienced more delays in treatment and transfer than at Daegu. Moreover, treatment delay and transfer delay were higher in the fever and respiratory disease groups. Policymakers should be made aware of the differences in HCWs’ situations according to the ED levels and regions to overcome the effects of the COVID-19 pandemic, and further studies should be conducted to overcome the negative effects of the COVID-19 pandemic.







Author Contributions


Conceptualization: I.-H.Y., Y.-J.K., J.-K.K. and D.-E.L.; Methodology: J.-Y.C., C.-H.K., J.-B.P. and K.-S.S.; Software: I.-H.Y. and Y.-J.K.; Validation: I.-H.Y. and Y.-J.K.; Formal Analysis: I.-H.Y. and Y.-J.K.; Investigation: C.-H.K., J.-B.P., K.-S.S., S.-Y.P., S.-H.L. (Suk-Hee Lee), J.-K.C. and S.-H.L. (Sang-Hun Lee); Data Curation: J.-Y.C., S.-Y.P., S.-H.L. (Suk-Hee Lee), J.-K.C. and S.-H.L. (Sang-Hun Lee); Original Draft Preparation: I.-H.Y., Y.-J.K. and J.-K.K.; Review and Editing: I.-H.Y., Y.-J.K. and J.-K.K. All authors have read and agreed to the published version of the manuscript.




Funding


This research was funded by the Patient-Centered Clinical Research Coordinating Center (PACEN) and the COVID-19 Public Health Research, funded by the Ministry of Health & Welfare, Republic of Korea, grant numbers HI19C0481, HC20C0026.




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki, and approved by the Institutional Review Board of the Medicity Daegu Joint (no. 2020-10-001).




Informed Consent Statement


Not applicable.




Data Availability Statement


Not applicable.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Day, M. COVID-19: Surge in cases in Italy and South Korea makes pandemic look more likely. BMJ 2020, 368, m751. [Google Scholar] [CrossRef] [PubMed]

	



Kim, C.; Yeo, I.H.; Kim, J.K.; Cho, Y.; Lee, M.J.; Jung, H.; Cho, J.W.; Ham, J.Y.; Lee, S.H.; Chung, H.S.; et al. Confirmation of COVID-19 in out-of-hospital cardiac arrest patients and postmortem management in the emergency department during the COVID-19 outbreak. Infect. Chemother. 2020, 52, 562–572. [Google Scholar] [CrossRef] [PubMed]

	



Kim, M.; Lee, J.Y.; Park, J.S.; Kim, H.A.; Hyun, M.; Suh, Y.S.; Nam, S.I.; Chung, W.J.; Cho, C.H. Lessons from a COVID-19 hospital, Republic of Korea. Bull. World Health Organ. 2020, 98, 842–848. [Google Scholar] [CrossRef] [PubMed]

	



Chung, H.S.; Lee, D.E.; Kim, J.K.; Yeo, I.H.; Kim, C.; Park, J.; Seo, K.S.; Park, S.Y.; Kim, J.H.; Kim, G.; et al. Revised triage and surveillance protocols for temporary emergency department closures in tertiary hospitals as a response to COVID-19 crisis in Daegu Metropolitan city. J. Korean Med. Sci. 2020, 35, e189. [Google Scholar] [CrossRef] [PubMed]

	



Rodriguez, R.M.; Montoy, J.C.; Hoth, K.F.; Talan, D.A.; Harland, K.K.; Eyck, P.T.; Mower, W.; Krishnadasan, A.; Santibanez, S.; Mohr, N.; et al. Symptoms of anxiety, burnout, and PTSD and the mitigation effect of serologic testing in emergency department personnel during the COVID-19 pandemic. Ann. Emerg. Med. 2021, 78, 35–43.e2. [Google Scholar] [CrossRef] [PubMed]

	



Lu, W.; Wang, H.; Lin, Y.; Li, L. Psychological status of medical workforce during the COVID-19 pandemic: A cross-sectional study. Psychiatry Res. 2020, 288, 112936. [Google Scholar] [CrossRef] [PubMed]

	



Yin, Q.; Sun, Z.; Liu, T.; Ni, X.; Deng, X.; Jia, Y.; Shang, Z.; Zhou, Y.; Liu, W. Posttraumatic stress symptoms of health care workers during the corona virus disease 2019. Clin. Psychol. Psychother. 2020, 27, 384–395. [Google Scholar] [CrossRef] [PubMed]

	



Park, C.; Hwang, J.M.; Jo, S.; Bae, S.J.; Sakong, J. COVID-19 outbreak and its association with health care workers’ emotional stress: A cross-sectional study. J. Korean Med. Sci. 2020, 35, e372. [Google Scholar] [CrossRef] [PubMed]

	



Ahn, M.H.; Shin, Y.W.; Suh, S.; Kim, J.H.; Kim, H.J.; Lee, K.U.; Chung, S. High work-related stress and anxiety response to COVID-19 among healthcare workers: A cross-sectional online survey study in South Korea. JMIR Public Health Surveill. 2021, 7, e25489. [Google Scholar] [CrossRef] [PubMed]

	



National Emergency Medical Center. Emergency Medical Statistical Yearbook. Available online: https://www.e-gen.or.kr/nemc/statistics_annual_report.do?brdclscd=01 (accessed on 13 November 2021).

	



Jung, Y.E.; Kim, D.; Kim, W.H.; Roh, D.; Chae, J.H.; Park, J.E. A brief screening tool for PTSD: Validation of the Korean version of the primary care PTSD screen for DSM-5 (K-PC-PTSD-5). J. Korean Med. Sci. 2018, 33, e338. [Google Scholar] [CrossRef] [PubMed]

	



Spitzer, R.L.; Kroenke, K.; Williams, J.B. Validation and utility of a self-report version of PRIME-MD: The PHQ primary care study. JAMA 1999, 282, 1737–1744. [Google Scholar] [CrossRef] [PubMed]

	



Park, S.J.; Choi, H.R.; Choi, J.H.; Kim, K.W.; Hong, J.P. Reliability and validity of the Korean version of the Patient Health Questionnaire-9 (PHQ-9). Anxiety Mood 2010, 6, 119–124. [Google Scholar]

	



Ahn, J.K.; Kim, Y.; Choi, K.H. The psychometric properties and clinical utility of the Korean version of GAD-7 and GAD-2. Front. Psychiatry 2019, 10, e127. [Google Scholar] [CrossRef] [PubMed]

	



Temsah, M.H.; Al-Sohime, F.; Alamro, N.; Al-Eyadhy, A.; Al-Hasan, K.; Jamal, A.; Al-Maglouth, I.; Aljamaan, F.; Al Amri, M.; Barry, M.; et al. The psychological impact of COVID-19 pandemic on health care workers in a MERS-CoV endemic country. J. Infect. Public Health 2020, 13, 877–882. [Google Scholar] [CrossRef] [PubMed]

	



Rodriguez, R.M.; Medak, A.J.; Baumann, B.M.; Lim, S.; Chinnock, B.; Frazier, R.; Cooper, R.J. Academic emergency medicine physicians’ anxiety levels, stressors, and potential stress mitigation measures during the acceleration phase of the COVID-19 pandemic. Acad. Emerg. Med. 2020, 27, 700–707. [Google Scholar] [CrossRef] [PubMed]

	



Albert, P.R. Why is depression more prevalent in women? J. Psychiatry Neurosci. 2015, 40, 219–221. [Google Scholar] [CrossRef] [PubMed]

	



Lai, J.; Ma, S.; Wang, Y.; Cai, Z.; Hu, J.; Wei, N.; Wu, J.; Du, H.; Chen, T.; Li, R.; et al. Factors associated with mental health outcomes among health care workers exposed to coronavirus disease 2019. JAMA Netw. Open 2020, 3, e203976. [Google Scholar] [CrossRef] [PubMed]

	



Angst, J.; Gamma, A.; Gastpar, M.; Lépine, J.P.; Mendlewicz, J.; Tylee, A. Gender differences in depression. Eur. Arch. Psychiatry Clin. Neurosci. 2002, 252, 201–209. [Google Scholar] [CrossRef] [PubMed]

	



Baumann, B.M.; Cooper, R.J.; Medak, A.J.; Lim, S.; Chinnock, B.; Frazier, R.; Roberts, B.W.; Epel, E.S.; Rodriguez, R.M. Emergency physician stressors, concerns, and behavioral changes during COVID-19: A longitudinal study. Acad. Emerg. Med. 2021, 28, 314–324. [Google Scholar] [CrossRef] [PubMed]

	



De Pablo, G.S.; Vaquerizo-Serrano, J.; Catalan, A.; Arango, C.; Moreno, C.; Ferre, F.; Shin, J.I.; Sullivan, S.; Brondino, N.; Solmi, M.; et al. Impact of coronavirus syndromes on physical and mental health of health care workers: Systematic review and meta-analysis. J. Affect. Disord. 2020, 275, 48–57. [Google Scholar] [CrossRef] [PubMed]








[image: Medicina 57 01274 g001 550] 





Figure 1. PTSD, depression and anxiety status of respondents. Values are presented as percentage (%). PTSD, post-traumatic stress disorder; ED, emergency department. PTSD: Korean version of the Primary Care Post-traumatic Stress Disorder Screen for the Diagnostic and Statistical Manual-5 (PC-PTSD-5), 0–1 = normal, 2= mild, 3–5 = severe. Depression: The Korean version of the Patient Health Questionnaire-9 (PHQ-9), 0–4 = normal, 5–9 = mild, 10–14 = moderate, 15–19 = moderately severe, 20–27 = severe. Anxiety: By the Korean version of generalized anxiety disorder-7 (GAD-7) scale, 0–4 = normal, 5–9 = mild, 10–14 = moderate, 15–21 = severe. 
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Table 1. Demographic characteristics of participants.






Table 1. Demographic characteristics of participants.





	
Variables

	
Total

	
Occupation




	
Nurse

	
Physician






	
Overall

	
520 (100)

	
390 (75.0)

	
130 (25.0)




	
Gender

	

	

	




	
 Male

	
188 (36.2)

	
71 (37.8)

	
117 (62.2)




	
 Female

	
332 (63.8)

	
319 (96.1)

	
13 (3.9)




	
Marital status

	

	

	




	
 Married

	
202 (38.8)

	
115 (56.9)

	
87 (43.1)




	
 Single

	
318 (61.2)

	
275 (75.0)

	
43 (25.0)




	
Age, yr

	

	

	




	
 All

	
33.51 ± 8.08

	
31.88 ±7.43

	
38.39 ± 7.98




	
 Male

	
35.52 ± 8.03

	
29.93 ± 4.10

	
38.91 ± 7.94




	
 Female

	
32.37 ± 7.89

	
32.31 ± 7.93

	
33.77 ± 7.11




	
Work experience, yr

	
8.20 ± 7.73

	
7.28 ± 7.30

	
10.95 ± 8.34




	
Working region

	

	

	




	
 Gyeongbuk

	
240 (46.2)

	
194 (80.8)

	
46 (19.2)




	
 Daegu

	
280 (53.8)

	
196 (70.0)

	
84 (30.0)




	
ED

	

	

	




	
 Level 1

	
144 (27.7)

	
102 (70.8)

	
42 (29.2)




	
 Level 2

	
209 (40.2)

	
149 (71.3)

	
60 (28.7)




	
 Level 3

	
167 (32.1)

	
139 (83.2)

	
28 (16.8)








Values are presented as mean ± SD or number (%). SD = standard deviation; ED = emergency department.
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Table 2. Changes in working conditions during the COVID-19 pandemic by ED and region.
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Total

	
ED

	
p

	
p-Value for

Level 1 vs. 2

	
p-Value for

Level 1 vs. 3

	
p-Value for

Level 2 vs. 3

	
Region

	
p




	
Level 1

	
Level 2

	
Level 3

	
Daegu

	
Gyeongbuk






	
Work Change

	

	

	

	

	

	

	

	

	

	

	




	
 Increase in working hours

	
3.09 ± 1.07

	
3.40 ± 0.94

	
3.05 ± 1.08

	
2.87 ± 1.11

	
<0.001 *

	
0.001 **

	
<0.001 **

	
0.166

	
3.06 ± 1.10

	
3.12 ± 1.03

	
0.523




	
 Increase in working intensity

	
3.85 ± 0.98

	
4.08 ± 0.78

	
3.94 ± 0.93

	
3.54 ± 1.11

	
<0.001 *

	
0.267

	
<0.001 **

	
0.008 **

	
3.80 ± 0.98

	
3.91 ± 0.98

	
0.177




	
 Working role changes

	
3.32 ± 0.98

	
3.50 ± 0.85

	
3..33 ± 0.96

	
3.16 ± 1.08

	
0.026 *

	
0.076

	
0.006 **

	
0.137

	
3.27 ± 1.00

	
3.38 ± 0.94

	
0.178




	
 Increased infection risk

	
3.51 ± 0.96

	
3.31 ± 0.95

	
3.52 ± 0.98

	
3.67 ± 0.90

	
0.008 *

	
0.645

	
0.408

	
0.171

	
3.52 ± 0.98

	
3.50 ± 0.93

	
0.832




	
Treatment Delay

	

	

	

	

	

	

	

	

	

	

	




	
 Acute coronary syndrome

	
2.47 ± 1.10

	
2.54 ± 1.14

	
2.54 ± 1.13

	
2.33 ± 1.02

	
0.164

	
0.908

	
0.102

	
0.095

	
2.32 ± 1.03

	
2.65 ± 1.16

	
0.001 *




	
 Ischemic stroke

	
2.55 ± 1.12

	
2.76 ± 1.09

	
2.59 ± 1.18

	
2.31 ± 1.02

	
0.002 *

	
0.143

	
<0.001 **

	
0.028

	
2.37 ± 1.05

	
2.75 ± 1.17

	
<0.001 *




	
 Hemorrhagic stroke

	
2.49 ± 1.11

	
2.66 ± 1.08

	
2.53 ± 1.16

	
2.28 ± 1.00

	
0.007 *

	
0.221

	
0.001 **

	
0.044

	
2.30 ± 1.00

	
2.70 ± 1.16

	
<0.001 *




	
 Major trauma

	
2.61 ± 1.11

	
2.67 ± 1.12

	
2.70 ± 1.13

	
2.45 ± 1.07

	
0.068

	
0.790

	
0.079

	
0.028

	
2.44 ± 1.07

	
2.81 ± 1.13

	
<0.001 *




	
 Fever or Respiratory disease

	
3.58 ± 1.18

	
3.42 ± 1.22

	
3.63 ± 1.18

	
3.66 ± 1.13

	
0.168

	
0.105

	
0.086

	
0.890

	
3.44 ± 1.21

	
3.75 ± 1.11

	
0.002 *




	
Transfer Delay

	

	

	

	

	

	

	

	

	

	

	




	
 Acute coronary syndrome

	
2.91 ± 1.14

	
2.76 ± 1.12

	
2.94 ± 1.14

	
3.01 ± 1.15

	
0.123

	
0.119

	
0.045

	
0.516

	
2.71 ± 1.13

	
3.14 ± 1.12

	
<0.001 *




	
 Ischemic stroke

	
2.95 ± 1.15

	
2.83 ± 1.17

	
2.98 ± 1.16

	
3.02 ± 1.15

	
0.298

	
0.194

	
0.115

	
0.690

	
2.75 ± 1.13

	
3.20 ± 1.12

	
<0.001 *




	
 Hemorrhagic stroke

	
2.97 ± 1.15

	
2.85 ± 1.13

	
3.00 ± 1.16

	
3.03 ± 1.15

	
0.357

	
0.206

	
0.141

	
0.751

	
2.77 ± 1.15

	
3.20 ± 1.11

	
<0.001 *




	
 Major trauma

	
3.08 ± 1.15

	
2.90 ± 1.13

	
3.12 ± 1.16

	
3.19 ± 1.14

	
0.059

	
0.079

	
0.025

	
0.508

	
2.85 ± 1.16

	
3.35 ± 1.08

	
<0.001 *




	
 Fever or respiratory disease

	
4.08 ± 0.95

	
3.87 ± 1.11

	
4.16 ± 0.87

	
4.17 ± 0.87

	
0.036 *

	
0.114

	
0.125

	
0.973

	
3.95 ± 1.04

	
4.23 ± 0.81

	
0.001 *




	
Facilities and Equipment

	

	

	

	

	

	

	

	

	

	

	




	
 Isolation ward

	
2.16 ± 0.98

	
2.47 ± 1.04

	
2.22 ± 0.96

	
1.83 ± 0.86

	
0.000 *

	
0.029

	
0.000 **

	
0.002 **

	
2.16 ± 0.99

	
2.17 ± 0.98

	
0.945




	
 Personal protective equipment

	
3.21 ± 1.11

	
3.24 ± 1.09

	
3.31 ± 1.04

	
3.07 ± 1.19

	
0.139

	
0.705

	
0.187

	
0.053

	
3.31 ± 1.10

	
3.10 ± 1.11

	
0.031 *








ED, emergency department. Values are presented as mean ± SD (standard deviation). Likert scale: 1 = strongly disagree, 2 = disagree, 3 = neither agree nor disagree, 4 = agree, 5 = strongly agree. * p < 0.05. ** p < 0.017, Bonferroni corrected p value.
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Table 3. Changes in the stress sequence before and after the pandemic.
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Before COVID-19 Pandemic

	
After COVID-19 Pandemic




	
Stress Sequence

	
Level 1

	
Level 2)

	
Level 3

	
Total

	
Level 1

	
Level 2

	
Level 3

	
Total






	
ED Work > Relationship > Personal

	
74 (51.4)

	
87 (41.6)

	
64 (38.3)

	
225 (43.3)

	
80 (55.6)

	
97 (46.4)

	
74 (44.3)

	
251 (48.3)




	
ED Work > Personal > Relationship

	
26 (18.1)

	
29 (13.9)

	
26 (15.6)

	
81 (15.6)

	
35 (24.3)

	
45 (21.5)

	
31 (18.6)

	
111 (21.3)




	
Relationship > ED Work > Personal

	
25 (17.4)

	
45 (21.5)

	
34 (20.3)

	
104 (20.0)

	
12 (8.3)

	
33 (15.8)

	
36 (21.6)

	
81 (15.6)




	
Personal > ED Work > Relationship

	
9 (6.3)

	
29 (13.9)

	
16 (9.6)

	
54 (10.4)

	
9 (6.3)

	
22 (10.5)

	
17 (10.2)

	
48 (9.2)




	
Relationship > Personal > ED Work

	
6 (4.2)

	
11 (5.3)

	
11 (6.6)

	
28 (5.4)

	
5 (3.5)

	
5 (2.4)

	
2 (1.2)

	
12 (2.3)




	
Personal > Relationship > ED Work

	
4 (2.8)

	
8 (3.8)

	
16 (9.6)

	
28 (10.4)

	
3 (2.1)

	
7 (3.3)

	
7 (4.2)

	
17 (3.3)




	
p-Value

	
0.041

	

	

	

	
0.077

	

	

	








ED, emergency department. Values are presented as number (%).
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Table 4. PTSD, depression, and anxiety status of respondents.
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PTSD

	
Mean

	
Depression

	
Mean

	
Anxiety

	
Mean




	
Normal

	
Mild

	
Severe

	
Normal

	
Mild

	
Moderate

	
Moderately

Severe

	
Severe

	
Normal

	
Mild

	
Moderate

	
Severe






	
Overall (n = 520)

	
314

	
76

	
130

	
1.47 ± 1.65

	
225

	
177

	
69

	
34

	
15

	
6.39 ± 5.60

	
370

	
101

	
33

	
16

	
3.66 ± 4.34




	
Gender

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
 Male

	
120

	
35

	
33

	
1.20 ± 1.51

	
96

	
61

	
14

	
9

	
8

	
5.46 ± 5.80

	
138

	
33

	
9

	
8

	
3.26 ± 4.58




	
 Female

	
194

	
41

	
97

	
1.63 ± 1.71

	
129

	
116

	
55

	
25

	
7

	
6.92 ± 5.42

	
232

	
68

	
24

	
8

	
3.88 ± 4.19




	
 p-Value

	
0.06

	

	

	

	
0.005 *

	

	

	

	

	

	
0.449

	

	

	

	




	
Occupation

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
 Doctor

	
79

	
29

	
22

	
1.24 ± 1.56

	
63

	
39

	
12

	
8

	
8

	
6.22 ± 6.32

	
94

	
21

	
10

	
5

	
3.53 ± 4.79




	
 Nurse

	
235

	
47

	
108

	
1.55 ± 1.67

	
162

	
138

	
57

	
26

	
7

	
6.45 ± 5.34

	
276

	
80

	
23

	
11

	
3.70 ± 4.19




	
 p-Value

	
0.362

	

	

	

	
0.371

	

	

	

	

	

	
0.903

	

	

	

	




	
Region

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
 Gyeongbuk

	
149

	
32

	
59

	
1.39 ± 1.61

	
103

	
87

	
35

	
6

	
9

	
6.35 ± 5.62

	
171

	
49

	
9

	
11

	
3.73±4.56




	
 Daegu

	
165

	
44

	
71

	
1.54 ± 1.68

	
122

	
90

	
34

	
28

	
6

	
6.43 ± 5.59

	
199

	
52

	
24

	
5

	
3.59 ± 4.15




	
 p-Value

	
0.547

	

	

	

	
0.653

	

	

	

	

	

	
0.917

	

	

	

	




	
ED

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
 Level 1

	
79

	
21

	
44

	
1.71 ± 1.69

	
43

	
55

	
24

	
18

	
4

	
7.81 ± 5.61

	
95

	
31

	
14

	
4

	
4.31 ± 4.31




	
 Level 2

	
126

	
31

	
52

	
1.49 ± 1.67

	
88

	
75

	
24

	
13

	
9

	
6.67 ± 5.91

	
141

	
43

	
15

	
10

	
4.11 ± 4.82




	
 Level 3

	
109

	
24

	
34

	
1.25 ± 1.57

	
94

	
47

	
21

	
3

	
2

	
4.82 ± 4.76

	
134

	
27

	
4

	
2

	
2.53 ± 3.45




	
 p-Value

	
0.118

	

	

	

	
0.000 *

	

	

	

	

	

	
0.03 *

	

	

	

	








Values are presented as mean ± SD or number (%). SD, standard deviation; PTSD, post-traumatic stress disorder; ED, emergency department. PTSD rated by Korean version of the Primary Care Post-Traumatic Stress Disorder Screen for the Diagnostic and Statistical Manual-5 (PC-PTSD-5), 0–1 = normal, 2 = mild, 3–5 = severe. Depression rated using the Korean version of the Patient Health Questionnaire-9 (PHQ-9), 0–4 = normal, 5–9 = mild, 10–14 = moderate, 15–19 = moderately severe, 20–27 = severe. Anxiety rate by the Korean version of Generalized Anxiety Disorder-7 Scale (GAD-7), 0–4 = normal, 5–9 = mild, 10–14 = moderate, 15–21 = severe. * p < 0.05.
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Table 5. Factors associated with depression and anxiety.
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	Variables
	B
	Standard

Error
	Wald
	p
	aOR
	95% CI





	Depression *
	Gender (Male = 0)
	
	
	
	
	
	



	
	Male vs. Female
	0.514
	0.189
	7.406
	0.007
	1.672
	1.155–2.421



	
	ED Level (Level 1 = 0)
	
	
	
	
	
	



	
	Level 1 vs. Level 2
	−0.512
	0.231
	4.896
	0.027
	0.599
	0.381–0.943



	
	Level 1 vs. Level 3
	−1.115
	0.242
	21.319
	0
	0.328
	0.204–0.526



	Anxiety **
	ED Level (Level 1 = 0)
	
	
	
	
	
	



	
	Level 1 vs. Level 2
	−0.067
	0.23
	0.086
	0.77
	0.935
	0.596–1.467



	
	Level 1 vs. Level 3
	−0.739
	0.262
	7.955
	0.005
	0.477
	0.286–0.798







To determine the logistic model calibration, we calculated the Hosmer-Lemeshow goodness of fit (p value of depression = 0.505, p value of anxiety = 1). aOR, adjusted odds ratio; ED, emergency department. * Depression: Korean version of the Patient Health Questionnaire-9 (PHQ-9), 0–4 = normal, 5–9 = mild, 10–14 = moderate, 15–19 = moderately severe, 20–27 = severe. ** Anxiety: By the Korean version of generalized anxiety disorder-7 (GAD-7), 0–4 = normal, 5–9 = mild, 10–14 = moderate, 15–21 = severe.
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