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A B S T R A C T   

Background: Hospital workers have been under intense psychological pressure since the COVID-19 outbreak. We 
analyzed the psychological status of hospital staff in the late period of the COVID-19 to provide a basis for the 
construction of global health care after the COVID-19 outbreak. 
Methods: We used online surveys to assess participants’ self-reported symptoms at the late stage of the outbreak. 
This study collected data on sociodemographic characteristics, epidemic-related factors, psychological status 
(PHQ-9, GAD-7, and PHQ-15), psychological assistance needs, perceived stress and support, PTSD symptoms 
(PCL-C) and suicidal and self-injurious ideation (SSI). Participants were hospital workers in all positions from 46 
hospitals. Chi-square tests to compare the scales and logistic regression analysis were used to identify risk factors 
for PTSD and SSI. 
Results: Among the 33,706 participants, the prevalences of depression, anxiety, somatic symptoms, PTSD 
symptoms, and SSI were 35.8%, 24.4%, 49.7%, 5.0%, and 1.3%, respectively. Logistic regression analysis showed 
that work in a general ward, attention to the epidemic, high education, work in non-first-line departments, 
insufficient social support, and anxiety and somatization symptoms were influencing factors of PTSD (P<0.05). 
The independent risk factors for SSI were female gender; psychological assistance needs; contact with severe 
COVID-19 patients; high stress at work; single or divorced marital status; insufficient social support; and 
depression, anxiety or PTSD symptoms (P<0.05). 
Limitations: This cross-sectional study could not reveal causality, and voluntary participation may have led to 
selection bias. The longer longitudinal studies are needed to determine the long-term psychological impact. 
Conclusion: This COVID-19 pandemic had a sustained, strong psychological impact on hospital workers, and 
hospital workers with PTSD symptoms were a high-risk group for SSI in the later period of the epidemic. 
Continuous attention and positive psychological intervention are of great significance for specific populations.   

1. Introduction 

According to the latest WHO report at the time this article was 
submitted, more than 173 million people worldwide have been infected 
with COVID-19, and the number of deaths after infection has exceeded 
3.7 million and is still rising (World Health Organization, 2021).This 
global pandemic has resulted in substantial psychological burdens. 
Some reports during the initial and peak periods of the outbreak 

(Gonzalez-Sanguino et al., 2020; Mrklas et al., 2020) showed the impact 
of the pandemic on mental health, and based on our previous experience 
and other research (Brooks et al., 2020; Wang et al., 2021; Xiaoming 
et al., 2020), we believe that the poor mental conditions during quar
antine were as serious as the disease itself. Hospital staff were the main 
force in the fight against the epidemic, and the mental health of this 
population was particularly important. 

Related reports all showed that public health disasters outbreaks 
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generally cause substantial psychological effects and that the impact 
may be long term.For instance,Some hospital staff were diagnosed as 
varying degrees of posttraumatic stress symptoms/ posttraumatic stress 
disorder (PTSD), anxiety, depression or physical symptoms from 1 
month to 3 years after SARS outbreak(Lee et al., 2007; Lancee et al., al., 
2008; Mihashi et al., 2009; Wu et al., al.,2009; Naushad et al., 2019; 
Cheng et al., 2004; Bai et al., 2004; Brooks et al., 2020).After 2-month in 
Sierra Leone with Ebola appeared outbreak, medical staff still have 
psychological symptoms of anxiety, somaticization, obsession compul
sion and so on(Dong et al., al., 2017). Therefore, adequate attention 
should also be focused on the mental health of hospital staff in the 
post-outbreak period. 

With the global use of vaccines and the implementation of active 
epidemic prevention measures in various countries, the COVID-19 
pandemic will eventually end. In April 2020, China was in the late 
stage of the epidemic. Approximately one month after there had been no 
new COVID-19 patients in Chongqing, China, we investigated the gen
eral mental health status, suicidal and self-injurious ideation (SSI) and 
posttraumatic stress disorder (PTSD) symptoms of hospital workers in 
this region, hoping to provide a basis for future health care construction 
after the global COVID-19 epidemic. 

2. Methods 

2.1. Design 

This study was a cross-sectional survey, the psychological investi
gation was conducted through WeChat, an instant messaging applica
tion widely used in China. A structured self-report questionnaire was 
used to collect data. A total of 6 questionnaires were assessed, and the 
average completion time was approximately 25 min. 

The data collection was performed from June 1 to June 30, 2020, 
when the COVID-19 epidemic peak in China had ended and the number 
of infected persons in Chongqing had reached zero (National Health 
Commission of China, 2020). 

This study was approved by the Ethics Committee of the First Affil
iated Hospital of Chongqing Medical University. All subjects signed an 
electronic informed consent form. The survey was conducted anony
mously, and the information was confidential. 

2.2. Participants 

Convenience sampling was used in this study. The participants came 
from 46 hospitals designated by the Chongqing Municipal Health 
Commission, including 4 designated hospitals (for confirmed patients), 
16 main urban hospitals (located in the central urban area), and 26 
county-level hospitals, with a total of 51,637 employees. Finally, a total 
of 33,706 participants, including doctors (including trained doctors and 
interns), nurses, professional and technical personnel, administrative 
department staff, logistics personnel, and others (volunteers, nursing 
workers, students on probation, etc.), were included in the study. 

Our team contacted with the hospital administrator, hospital 
workers of 46 hospitals were encouraged to finish the survey voluntarily 
by scanning a QR code shared in their WeChat workgroup. Each regis
tered account could be used to complete the questionnaire only once. 
The electronic questionnaire collection was completed from June 1 to 
June 30, 2020. The eligibility criteria were as follows: 1. aged at least 18 
years, 2. were current staff, and 3. completed all the questionnaires 
without any logical errors. 

2.3. Variables 

2.3.1. Sociodemographic information and epidemic-related profile 
Data on sociodemographic characteristics and variables related to 

the participating hospital workers were collected. The data included 
gender, age, ethnicity, educational background, marital status, 

department, occupation, title, employment position, working years, 
hospital level and other information. 

The epidemic-related factors included epidemic-related attitudes 
and behaviors, such as “experienced SARS”, “Frontline department”, 
“Isolation and protection of the department” , “Infected with COVID-19 
in community”, “Family members infected with COVID-19′′, “Direct 
exposure to COVID-19′′, “Exposure to severe COVID-19 patients”, 
“Exposure to died COVID-19 patients”, “Daily working hours during the 
epidemic”, “Self-rated infected possibility”, “Willingness of working in 
COVID-19 ward”, “Stress-feeling at work during COVID-19 remission” , 
“Self-rated physical and mental condition during epidemic”, “Need of 
psychological assistance before epidemic”, “Need of psychological 
assistance during epidemic remission” (Xiaoming et al., 2020; Tam 
et al., 2004). 

2.3.2. General psychological status of the hospital workers 
The Patient Health Questionnaire-9 (PHQ-9) was administered to 

assess depressive symptoms (Spitzer et al., 1999). The participants 
indicated how often they had been bothered by the 9 assessed symptoms 
over the past two weeks on 4-point Likert scale ranging from "not at all" 
(0) to "almost every day" (3). The total scores ranged from 0 to 27, and 
the following cut-off scores were used: 0 to 4 (no symptoms), 5 to 9 
(minimal symptoms), 10 to 14 (mild symptoms), 15 to 19 (moderate 
symptoms), and 20 to 27 (severe depressive symptoms). The Cronbach’s 
alpha of the PHQ-9 was found to be 0.86. In the Chinese general pop
ulation, the sensitivity and specificity were shown to be 0.86 and 0.86 
(Wang et al., 2014). In general hospitals, the sensitivity and specificity 
were found to be 0.91 and 0.97, respectively (Hu et al., 2009). 

The severity of anxiety was assessed using the Generalized Anxiety 
Disorder 7-item Scale (GAD-7) (Spitzer et al., 2006; Xiaoming et al., 
2020). The participants were asked how often they had been bothered 
by each of the 7 individual symptoms over the past two weeks, and the 
individual item scores were added to calculate the total score. The scores 
ranged from 0 to 3, corresponding to "none at all," "a few days," "more 
than a week," and "almost every day." Total scores of 5, 10, and 15 were 
considered to indicate mild, moderate, and severe anxiety, respectively. 
The Cronbach’s alpha of the GAD-7 was found to be 0.82 (Wang et al., 
2014). Among outpatients in Chinese general hospitals, the cut-off value 
of 10 points on the GAD-7 was found to have a sensitivity of 0.86 and a 
specificity of 0.96 (He et al., 2010). 

The Patient Health Questionnaire Somatic Symptom Severity 
Scale-15 (PHQ-15) was used to assess somatic symptoms (Kroenke 
et al., 2002). This 15-item scale was used to assess whether the partic
ipants had experienced physical symptoms, including stomach or back 
pain, in the past 4 weeks; they rated the symptom severity as "no," "little, 
" and "a lot." The Cronbach’s alpha coefficient of the PHQ-15 was 0.83 
(Zhang et al., 2016). The test-retest reliability coefficient for outpatients 
of China General Hospital was found to be 0.75 (Qian et al., 2014). Total 
scores of 5, 10, and 15 were used as the thresholds for low-, medium-, 
and high-deficiency somatic symptoms, respectively (Xiaoming et al., 
2020). 

Job-related stress. In this study, a self-report questionnaire (Tam et al., 
2004) was modified based on the work-related stress severity scale 
developed in Taiwan for frontline medical staff during the SARS 
outbreak. This scale was also used in our study conducted during the 
peak of the COVID-19 outbreak (Hong et al., 2021; Xiaoming et al., 
2020). The Cronbach’s alpha value of the scale was 0.79; the scale in
cludes 14 items, answered with "Yes" or "No", with "Yes" scoring 1 point. 
Each item is related to subjective work stress in the later period of the 
COVID-19 epidemic (e.g., perceived workload was too large, perceived 
work environment was dangerous, and perceived health threat to one
self and family members). Total scores of 4 and 9 were defined as the 
critical values indicating low, medium and high work stress, 
respectively. 
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Perceived adequacy of social support. This scale was developed based on 
research on the relationship between social and occupational factors and 
the psychological outcomes of medical staff during infectious disease 
outbreaks (Brooks et al., 2019; Williamson et al., 2018). It contains 6 
dichotomous questions (Yes/No) on family support, colleague support, 
hospital administration support, patient support, insurance and 
compensation, and mass media support (Hong et al., 2021; Xiaoming 
et al., 2020). 

2.3.3. COVID-19 epidemic factors 
We evaluated the correlations between COVID-19-related factors and 

the PTSD symptoms and SSI of the hospital workers in the later period of 
the outbreak using 15 items. COVID-19-related factors included working 
conditions and personal experience during the outbreak. For example, 
we asked the participants the following questions: "Did you participated 
in medical assistance during the SARS epidemic in 2003?", "Did you 
work in a COVID-19 frontline department?", "Have you been in direct 
contact with patients with confirmed COVID-19 diagnoses? ""Would you 
like to work in a COVID-19 unit?", and "Are you still willing to attend 
group gatherings during the epidemic?" Since PTSD and SSI were the 
result of comprehensive factors, some relevant sociodemographic 
characteristics, such as gender and age, were also included, as shown in 
Table 3. 

The PTSD checklist-civilian version (PCL-C). The PCL-C used in this study 
was developed by Weathers et al. of the National Center for Post- 
Traumatic Stress Disorder of the United States, and it has been recom
mended by the Chinese Guidelines for Prevention and Treatment of 
PTSD (Zhang et al.,2015). 

The PCL-C consists of 17 items that correspond to the DSM-IV criteria 
for PTSD symptomatology (B, C, and D), such as invasive memories, 
related nightmares, flashback experiences, and emotional responses to 
memories. The severity of psychophysiological responses to trauma are 
assessed from grades 1 to 5, including "no psychophysiological 
response," "minimum response," "mild response," "moderate response," 
and "severe response." In this study, a total score ≥44 (positive) was used 
as the criterion for the preliminary diagnosis of PTSD. A study of traffic 
accident survivors in Hong Kong showed that the diagnostic sensitivity 
of the PCL-C was 1.00 and the specificity was 0.98. The PCL-C has good 
reliability and validity. In the study of Hu Jieying et al., the Cronbach’s 
alpha was 0.77, and the 1-week test-retest reliability was R = 0.84. 

Suicidal and self-injurious ideation (SSI). Item 9 of the PHQ-9, "whether 
you have had thoughts in the past two weeks that would have been 
better to die or harm yourself in some way," was used to assess suicidal 
ideation (Wang et al., 2014). Refer to the scoring method of PHQ-9 scale. 
The score 0(not at all) was considered as “negative”; the scores more 
than or equal to 1(for days, over a week, almost every day) were 
considered as "positive". 

2.4. Statistical analysis 

Data were analyzed using SPSS 23.0 (SPSS, Chicago, IL, USA). 
Descriptive statistics were used for general characteristics and study 
variables. The independent factors affecting PTSD symptoms and SSI 
were analyzed by χ2 tests and logistic regression analysis (forward lo
gistic regression) according to the characteristics of the variables. 
P<0.05 was considered statistically significant. 

3. Results 

3.1. Sociodemographic and epidemic-related profile (Table 1) 

Of the 33,706 respondents, 76.7% were female, and 23.3% were 
male. The majority were between 31 and 40 years old (32.3%). The 

participants included doctors (41%), nurses (45.5%), professional and 
technical personnel (6.2%), administrative staff (2.7%), logistics 
personnel (1.2%) and other staff (3.5%). The details of the sociodemo
graphic information and epidemiological information of the respondents 
are shown in Table 1. 

3.2. Sociodemographic data and general psychological impact 

In the Table 2, the total proportion of minimal, mild, moderate and 
severe symptoms in PHQ-9 was the prevalence of depression. The total 
proportion of low, medium, high symptom in GAD-7and PHQ15 was the 
prevalence of anxiety and somatic symptoms, respectively. The results 
showed that the prevalences of depression, anxiety and somatic symp
toms were 35.8% (n = 12,081), 24.4% (n = 8208) and 49.7% (n =
16,748), respectively. 

The diagnostic results by gender were as follows: depression (38.0% 
female, 28.7% male), anxiety (26.1% female, 18.5% male) and soma
tization symptoms (54.0% female, 35.4% male). Occupation as a nurse 
and working experience of 6–10 years were the highest prevalence rate 
among the three symptom variables. The proportions of participants 
with depression, anxiety and somatic symptoms in the different age 
groups were significantly different(P<0.05), with the proportions of 
young and elderly patients with these symptoms being relatively low. 
There were significant differences in the proportions of national mi
nority participants with somatic symptoms, with Miao (54%) and "other 
ethnic minorities" (Hui, Tibetan, Buyi, etc., < 17 persons, 56.8%) having 
a greater proportion than Han (49.7%) and Tujia (45.1%). Participants 
who were single or divorced had higher rates of depression (40.2%) and 
somatic symptoms (51.4%). Employees with a bachelor’s degree or 
lower (50%) had a higher incidence of somatic symptoms than those 
with higher education (42.8%). The proportion of formal staff (24.9%) 
with anxiety symptoms was lower than that of temporary staff (23.8%), 
while the proportion of formal staff with somatic symptoms (50.4%) was 
higher than that of temporary workers. Middle-level employees (26.2%) 
had a high degree of anxiety. Employees with high levels of job stress 
had higher levels of depression (6.3%), anxiety (7.6%), somatic symp
toms (24.1%), and insomnia (42.9%). More results of this study are 
shown in Table 2. 

3.3. The results on PTSD symptoms and SSI in relation to COVID-19 
epidemic-related factors (Table 3) 

The positive rates of PTSD symptoms and SSI were 5.0% (n = 1697) 
and 1.3% (n = 447), respectively. PTSD symptoms showed statistically 
significant (P<0.05) associations with the following factors: age, occu
pation, marriage, working years, work in a frontline department, work 
in an isolation ward, COVID-19 related factors (attention to the current 
prevalence of COVID-19, confidence in overcoming COVID-19, COVID- 
19 infection in the community of residence, willingness to participate in 
gatherings, experience of SARS, contact with severe COVID-19 patients, 
contact with COVID-19 patients who died, perceived work stress during 
the COVID-19 remission period, need for psychological assistance before 
the outbreak, need for psychological assistance during the epidemic 
remission period, perceived support, etc.). 

The highest positive rates of SSI among hospital workers were found 
for staff in "other positions" (1.9%), including volunteers, nursing staff, 
security guards, etc., followed by nurses (1.5%), doctors (1.2%), ad
ministrators (1.1%), logistics personnel (1.0%), and technical personnel 
(0.7%). The positive rate of SSI was the highest in 18–25-year-olds 
(1.7%) and the lowest in those over 50 years old (0.7%). Single or 
divorced people (1.9%) and women (1.4%) were more likely to have SSI. 
In hospitals of different levels, the positive rate of SSI in rural hospitals 
and nonhospitals (small clinics, village doctors, etc.) was higher than 
that in designated hospitals and major district hospitals. In addition, the 
positive rate of SSI was also relatively high for participants characterized 
by several COVID-19-related factors (lack of confidence in overcoming 
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COVID-19, COVID-19 infection in the community of residence, will
ingness to attend gatherings, need for psychological assistance before 
the outbreak, need for psychological assistance during the epidemic 
remission period, and contact with severe COVID-19 patients). COVID- 
19 work stress during the remission period was positively correlated 
with the positive rate of SSI. Among the employees with SSI, the highest 
proportions reported no family support (6.3% [n = 115]) and no 
colleague support (5.6% [n = 120]). 

3.4. Regressions on PTSD symptoms and SSI (Table 4) 

Forward logistic regression analysis showed that have less likely (the 
protective factors) to develop PTSD symptoms were those hospital 
workers who work in non-designated hospital; willing to attend gath
erings; need for psychological assistance before the epidemic; single or 
divorced marital status; a position as a nurse or else; more than 6 years of 
employment (P<0.05). 

The results showed that the risk of PTSD symptoms of hospital 
workers working in general wards were higher than fully isolated wards. 
Concern about epidemic, a lack of perceptions of support (family, 
colleague, hospital authority, insurance and compensation, patients or 
mass media support) were also prone to PTSD symptoms. PTSD symp
toms were significant association with depression, anxiety and somati
zation symptoms level, with higher depression, anxiety and 
somatization symptoms severity for greater risk (OR) of developing 
PTSD symptoms (P<0.05). 

Forward logistic regression analysis showed that have less likely (the 
protective factors) to develop SSI were male gender, those hospital 
workers who need for regular psychological intervention during the 
epidemic, and confidence in defeating COVID-19 (P<0.05). 

The risk factors for SSI were a need for pre-epidemic psychological 
assistance, a need for psychological assistance during the remission 
period, contact with severe COVID-19 patients, single or divorced 

marital status, a lack of perceptions of support (family, colleague, hos
pital authority, patients or mass media support). PTSD symptoms were 
significant association with depression, anxiety and self-reported work 
stress during the remission period level, with higher depression, anxiety 
and self-reported work stress during the remission period severity for 
greater risk (OR) of developing SSI. Hospital workers with positive PTSD 
symptom screening were more likely to develop SSI (P<0.05). 

4. Discussion 

In this study, we clarified the mental health status of the partici
pating hospital workers and verified our hypothesis by conducting an 
investigation with the staff of 46 hospitals in Chongqing in the late 
period of the COVID-19 epidemic, when there had been no new COVID- 
19 infections. The main findings were as follows: (1) In the late stage of 
the COVID-19 pandemic, the hospital staff still had widespread anxiety 
(24.4%), depression (35.8%), and physical symptoms (49.7%). (2) A 
total of 6.1% of hospital workers showed PTSD symptoms after the 
outbreak had ended, with work in general wards, concern about the 
epidemic, inadequate social support, and poor mental health (depres
sion, anxiety and somatization symptoms) being risk factors. (3) The 
prevalence of SSI was 1.3%, which was lower than that 6.47%in the 
epidemic period, consistent with the prediction of our previous study 
that proved that active and effective psychological intervention was 
highly effective in reducing suicidal self-injury. (4) Screening positive 
for PTSD symptoms was at greater risk of SSI. In addition, female gender, 
a need for psychological assistance before the outbreak and during the 
remission period, exposure to severe COVID-19 patients, high self- 
reported stress at work during the remission period, single or divorced 
marital status, a lack of support, and depression and anxiety symptoms 
were also risk factors for SSI. Discussed in detail as follows. 

Table 1 
Sociodemographic and epidemic-related profile.  

Sociographic features Variables n (%) Epidemic-related factors Variables n (%) 

Gender Female 25,860(76.7) Experienced SARS 4500(13.4)  
Male 7846(23.3) Frontline department 31,169(92.5) 

Age 18–25 6443(19.1) Isolation and protection of the department complete isolation ward 2280(6.8)  
26–30 9106(27.0) partial isolation ward 6606(19.6)  
31–40 10,881(32.3) general ward 24,820(73.6)  
41–50 5348(15.9) Infected with COVID-19 in community 2980(8.8)  
>50 1928(5.7) Family members infected with COVID-19 171(0.5) 

Nationality Han 32,581(96.7) Direct exposure to COVID-19 2209(6.6)  
Tujia 781(2.3) Exposure to severe COVID-19 patients 1167(3.5)  
Miao 198(0.6) Exposure to died COVID-19 patients  486(1.4)  
Else 146(0.4) Daily working hours during the epidemic <=8 21,878 (65.1) 

Marriage married 23,714(70.4) 9–12 10,084 (30.0)  
Single or divorced 9992(29.6) 13–16 701 (2.1) 

Educational background undergraduate or less 32,362(96) >16 960 (2.9)  
postgraduate or more 1332(4) Self-rated infected possibility none 5279(15.7) 

Profession Doctor 13,803(41.0) low 21,903(65.0)  
Nurse 15,324(45.5) high 6521(19.3)  
Technician 2073(6.2) Willingness of working in COVID-19 ward 22,702 (67.4)  
Administrator 915(2.7) Stress-feeling at work during COVID-19 remission none 3158(9.4)  
Backoffice 404(1.2) mild 5315(15.9)  
else 1187(3.5) fair 18,938(56.6) 

Career class formal staff 17,467(51.8) big 3199(9.6)  
Temporary staff 16,239(48.2) huge 2872(8.6) 

Job title junior 23,734(70.4) Self-rated physical and mental condition during epidemic poor 1452(4.3)  
middle 7610(22.6) normal 13,140(39.0)  
senior 2360(7) good 19,114(56.7) 

Employment year <=5 10,946(32.5) Need of psychological assistance before epidemic 3207(9.5)  
6–10 9516(28.2) Need of psychological assistance during epidemic remission 2766(8.2)  
>10 13,233(39.3)    

Level of hospital Designated 173(0.5)     
main district hospital 15,053(44.7)     
county hospital 17,443(51.8)     
non-hospital 1037(3.1)     
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Table 2 
Sociodemographic and Results of the PHQ-9, GAD-7 and PHQ-15.   

Variables Depression (PHQ-9) Anxiety  (GAD-7) Somatization symptoms (PHQ-15) 

No 
symptom 

Minimal 
symptom 

Mild 
symptom 

Moderate 
symptom 

Severe 
symptom 

x2 P No 
symptom 

Low 
symptom 

Medium 
symptom 

High 
symptom 

x2 P No 
symptom 

Low 
symptom 

Medium 
symptom 

High 
symptom 

x2 P 

Total  21,625 
(64.2%) 

7951 
(23.6%) 

2626 
(7.8%) 

994 (2.9%) 510 
(1.5%)   

25,498 
(75.6%) 

6241 
(18.5%) 

1313 
(3.9%) 

654 
(1.9%)   

16,958 
(50.3%) 

8619 
(25.6%) 

5310 
(15.8%) 

1991 
(5.9%)   

Gender Female 16,027 
(62.0%) 

6437 
(24.9%) 

2174 
(8.4%) 

814 (3.1%) 408 
(1.6%) 

3270.295 0.000** 19,107 
(73.9%) 

5120 
(19.8%) 

1096 
(4.2%) 

537 
(2.1%) 

188.476 0.000** 11,887 
(46.0%) 

7067 
(27.2%) 

4488 
(17.4%) 

2418 
(9.4%) 

861.051 0.000** 

Male 5598 
(71.3%) 

1514 
(19.3%) 

452 
(5.8%) 

180 (2.3%) 102 
(1.3%)   

6391 
(81.5%) 

1121 
(14.3%) 

217 
(2.8%) 

117 
(1.5%)   

5071 
(64.6%) 

1552 
(19.8%) 

822 
(10.5%) 

401 
(5.1%)   

Age 18–25 4016 
(62.3%) 

1600 
(24.8%) 

523 
(8.1%) 

203(3.2%) 101 
(1.6%) 

274.136 0.000** 4922 
(76.4%) 

1152 
(17.9%) 

265 
(4.1%) 

104 
(1.6%) 

138.178 0.000** 3187 
(49.5%) 

1736 
(26.9%) 

1012 
(15.7%) 

508 
(7.9%) 

62.892 0.000** 

26–30 5516 
(60.6%) 

2357 
(25.9%) 

792 
(8.7%) 

294(3.2%) 147 
(1.6%)   

6747 
(74.1%) 

1794 
(19.7%) 

377 
(4.1%) 

188 
(2.1%)   

4416 
(48.5%) 

2438 
(26.8%) 

1472 
(16.2%) 

780 
(8.6%)   

31–40 6896 
(63.4%) 

2649 
(24.3%) 

858 
(7.9%) 

317(2.9%) 161 
(1.5%)   

8023 
(73.7%) 

2187 
(20.1%) 

443 
(4.1%) 

228 
(2.1%)   

5477 
(50.3%) 

2754 
(25.3%) 

1750 
(16.1%) 

900 
(8.3%)   

41–50 3713 
(69.4%) 

1042 
(19.5%) 

377 
(7.0%) 

138(2.6%) 78(1.5%)   4188 
(78.3%) 

889 
(16.6%) 

169 
(3.2%) 

102 
(1.9%)   

2800 
(50.3%) 

1277 
(23.9%) 

809 
(15.1%) 

462 
(8.6%)   

>50 1484 
(77%) 

303 
(15.7%) 

76(3.9%) 42(2.2%) 23(1.2%)   1618 
(83.9%) 

219 
(11.4%) 

59(3.1%) 32(1.7%)   1078 
(55.9%) 

414 
(21.5%) 

267 
(13.8%) 

169 
(8.8%)   

Nationality Han 20,915 
(64.2%) 

7684 
(23.6%) 

2523 
(7.7%) 

963(3.0%) 496 
(1.5%) 

9.907 0.624 24,649 
(75.7%) 

6031 
(18.5%) 

1264 
(3.9%) 

637 
(2.0%) 

8.496 0.485 16,375 
(50.3%) 

8325 
(25.6%) 

5145 
(15.8%) 

2736 
(8.4%) 

19.744 0.020* 

Tujia 500 
(64.0%) 

183 
(23.4%) 

67(8.6%) 22(2.8%) 9(1.2%)   604 
(77.3%) 

136 
(17.4%) 

31(4.0%) 10(1.3%)   429 
(54.9%) 

192 
(24.6%) 

110 
(14.1%) 

50(6.4%)   

Miao 117 
(59.1%) 

55 
(27.8%) 

20 
(10.1%) 

3(1.5%) 3(1.5%)   143 
(72.2%) 

39 
(19.7%) 

12(6.1%) 4(2.0%)   91 
(46.0%) 

61 
(30.8%) 

24 
(12.1%) 

22 
(11.1%)   

Else 93 
(63.7%) 

29 
(19.9%) 

16 
(11.0%) 

6(4.1%) 2(1.4%)   102 
(69.9%) 

35 
(24.0%) 

6(4.1%) 3(2.1%)   63 
(43.2%) 

41 
(28.1%) 

31 
(21.2%) 

11(7.5%)   

Marriage married 15,648 
(66.0%) 

5356 
(22.6%) 

1731 
(7.3%) 

661(2.8%) 318 
(1.3%) 

123.381 0.000** 18,033 
(76.0%) 

4339 
(18.3%) 

890 
(3.8%) 

452 
(1.9%) 

8.369 0.039 12,097 
(51.0%) 

5915 
(24.9%) 

3700 
(15.6%) 

2002 
(8.4%) 

21.898 0.000** 

single or 
divorced 

5977 
(59.8%) 

2595 
(26.0%) 

895 
(9.0%) 

333(3.3%) 192 
(1.9%)   

7465 
(74.7%) 

1902 
(19.0%) 

423 
(4.2%) 

202 
(2.0%)   

4861 
(48.6%) 

2704 
(27.1%) 

1610 
(16.1%) 

817 
(8.2%)   

Educational 
background 

undergraduate 
or less 

20,783 
(64.2%) 

7602 
(23.5%) 

2531 
(7.8%) 

959(3.0%) 487 
(1.5%) 

5.599 0.231 24,504 
(75.7%) 

5963 
(18.4%) 

1273 
(3.9%) 

622 
(1.9%) 

8.578 0.035* 16,190 
(50.0%) 

8292 
(25.6%) 

5148 
(15.9%) 

2732 
(8.4%) 

31.932 0.000** 

postgraduate or 
more 

833 
(62.5%) 

346 
(26.0%) 

95(7.1%) 35(2.6%) 23(1.7%)   984 
(73.9%) 

276 
(20.7%) 

40(3.0%) 32(2.4%)   762 
(57.2%) 

323 
(24.2%) 

161 
(12.1%) 

86(6.5%)   

Profession Doctor 9125 
(66.1%) 

3131 
(22.7%) 

976 
(7.1%) 

369(2.7%) 202 
(1.5%) 

156.017 0.000** 10,614 
(76.9%) 

2451 
(17.8%) 

491 
(3.6%) 

247 
(1.8%) 

76.800 0.000** 7589 
(55.0%) 

3264 
(23.6%) 

1956 
(14.2%) 

994 
(7.2%) 

346.903 0.000** 

Nurse 9390 
(61.3%) 

3858 
(25.2%) 

1335 
(8.7%) 

510(3.3%) 231 
(1.5%)   

11,327 
(73.9%) 

3016 
(19.7%) 

671 
(4.4%) 

310 
(2.0%)   

6939 
(45.3%) 

4140 
(27.0%) 

2726 
(17.8%) 

1519 
(9.9%)   

Technician 1374 
(66.3%) 

474 
(22.9%) 

156 
(7.5%) 

41(2.0%) 28(1.4%)   1599 
(77.1%) 

376 
(18.1%) 

62(3.0%) 36(1.7%)   1081 
(52.20%) 

573 
(27.6%) 

299 
(14.4%) 

120 
(5.8%)   

Administrator 598 
(65.4%) 

213 
(23.3%) 

54(5.9%) 34(3.7%) 16(1.7%)   683 
(74.6%) 

170 
(18.6%) 

35(3.8%) 27(3.0%)   476 
(52.0%) 

245 
(26.8%) 

129 
(14.1%) 

65(7.1%)   

Backoffice 304 
(75.2%) 

63 
(15.6%) 

26(6.4%) 4(1.0%) 7(1.7%)   340 
(84.2%) 

48 
(11.9%) 

11(2.7%) 5(1.2%)   233 
(57.7%) 

100 
(24.8%) 

41 
(10.1%) 

30(7.4%)   

else 834 
(70.3%) 

212 
(17.9%) 

79(6.7%) 36(3.0%) 26(2.2%)   935 
(78.8%) 

180 
(15.2%) 

43(3.6%) 29(2.4%)   640 
(53.9%) 

297 
(25.0%) 

159 
(13.4%) 

91(7.7%)   

Career class formal staff 11,180 
(64.0%) 

4082 
(23.4%) 

1383 
(7.9%) 

545(3.1%) 277 
(1.6%) 

6.488 0.166 13,121 
(75.1%) 

3278 
(18.8%) 

700 
(4.0%) 

368 
(2.1%) 

8.926 0.030* 8901 
(51.0%) 

4340 
(24.8%) 

2712 
(15.5%) 

1514 
(8.7%) 

15.662 0.001** 

Temporary staff 10,445 
(64.3%) 

3869 
(23.8%) 

1243 
(7.7%) 

449(2.8%) 233 
(1.4%)   

12,377 
(76.2%) 

2963 
(18.2%) 

613 
(3.8%) 

286 
(1.8%)   

8057 
(49.6%) 

4279 
(26.4%) 

2598 
(16.0%) 

1305 
(8.0%)   

Job title junior 15,184 
(64.0%) 

5626 
(23.7%) 

1863 
(7.8%) 

698(2.9%) 363 
(1.5%) 

11.231 0.189 18,069 
(76.1%) 

4303 
(18.1%) 

927 
(3.9%) 

435 
(1.8%) 

24.779 0.000** 11,939 
(50.3%) 

6148 
(25.9%) 

3702 
(15.6%) 

1945 
(8.2%) 

10.36 0.110 

middle 230(3.0%)       

(continued on next page) 
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4.1. The mental health of hospital workers after the COVID-19 pandemic 

In our study, 35.8% of the sample was likely to be diagnosed with 
depression and 24.4% with anxiety. Surprisingly, the prevalences of 
depression and anxiety were higher than those in our team’s study in the 
same area during the COVID-19 epidemic (30.2% depression and 20.7% 
anxiety). This may be because during the study period, public areas had 
been opened up, but hospitals were still the main place of contact with 
COVID-19 patients, and the workload was still very large. The world was 
still in the midst of a major outbreak, and the situation was unstable. 
Similarly, the incidences of depression and anxiety among hospital 
workers in this study were higher than those in other countries, among 
other health care workers and among the general population during the 
epidemic, with the numbers around 19% depressive and 22% anxiety 
(Cao et al., 2020; Gonzalez-Sanguino et al., 2020; Wang et al., 2020a, 
2020b), again supporting our hypothesis. Compared to Lai et al.’s study 
(50.4% depression and 44.6% anxiety) on COVID-19-exposed health 
care workers at the peak of the epidemic in China (Lai et al., 2020) and 
Shechter et al. (2020) study(48% depression and 33%anxiety) at a large 
medical center in New York City, our study found a lower diagnosis rate, 
which may be because the mental health conditions of health care 
workers in frontline units during the epidemic were more severe than 
those of other health care workers. We looked at a much broader pop
ulation that included all positions in hospitals, not just doctors, medical 
students and nurses. 

Our results showed higher prevalences of anxiety, depression, so
matic symptoms, insomnia, PTSD, and SSI in women than men, which is 
consistent with many studies conducted during epidemic outbreaks 
involving multiple populations, including general populations, patients, 
or health workers in different countries (Gonzalez-Sanguino et al., 2020; 
Rodriguez et al., 2021; Wang et al., 2020a). 

Regarding hospital positions, a higher proportion of the nurses than 
doctors, technicians, administrative staff and logistics staff in this study 
reported anxiety, depression, somatic symptoms and PTSD. Notably, in 
the later stage of the outbreak, nurses were previously found to be more 
likely to have problems such as depression and anxiety, and in partic
ular, the prevalence of somatic symptoms(38.7% depression,26.1% 
anxiety and 54.7% somatic symptoms) was found to be significantly 
higher than that during the outbreak(9.4% depression,8.1% anxiety and 
42.7% somatic symptoms) (Hong et al., 2021).The reasons for these 
findings may be as follows: (1) Nurses were the first to bear the burden 
of epidemic prevention in hospitals. They were in close contact with 
infected people and their secretions and were responsible for screening 
and collecting nasopharyngeal swabs, leading to high exposure risk and 
great psychological pressure. (2) The use of protective masks and 
clothing during isolation and disinfection increased the difficulty of 
work, and energy consumption led to physical symptoms such as hyp
oxia, fatigue and muscle pain. (3) Due to regional characteristics and the 
large population base in China, the working intensity and work stress of 
nurses were not significantly reduced, even in stable epidemic situa
tions. The job-related stress findings in Table 2 also show that the degree 
of stress was positively correlated with the three diagnosis rates, which 
provides a basis for this analysis. 

The diagnosis rates of anxiety, depression, physical symptoms and 
PTSD were the highest among workers with 6 to 10 years of working 
experience, as well as those aged 31–40 years and those with a middle 
job title. We consider that people with this amount of working experi
ence were the main participants in various positions in the hospital, had 
a certain level experience and working ability, and needed to participate 
in the most challenging work. In addition, the workers in the 31–40- 
year-old age group faced the greatest pressure due to family life; the care 
of children and elderly family members; the impact of the sharp decline 
in economic income in the pandemic period, which generated a greater 
sense of crisis; and the unique nature of their work that reduced their 
time spent with their families and increased their risk of suffering from 
emotional disorders. Younger workers, as well as older staff with more Ta
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Table 3 
The association of PTSD symptoms and SSI with COVID-19 epidemic-related factors (N = 33,706).  

Epidemic-related factors Variables PCL-C(PTSD symptoms) SSI 

Positive Negative x2 P Positive Negative x2 P 

Total 1697 
(5.0%) 

32,009 
(95.0%)   

447 
(1.3%) 

33,259 
(98.7%)   

Gender Female 1351 
(5.2%) 

24,509 
(94.8%) 

8.350 0.004* 373 
(1.4%) 

25,487 
(98.6%) 

11.465 0.001* 

Male 346 
(4.4%) 

7500 
(95.6%)   

74(0.9%) 7772 
(99.1%)   

Age 18–25 339 
(5.3%) 

6104 
(94.7%) 

15.383 0.004* 108 
(1.7%) 

6335 
(98.3%) 

21.448 0.000** 

26–30 503 
(5.5%) 

8603 
(94.5%)   

143 
(1.6%) 

8963 
(98.4%)   

31–40 544 
(5.0%) 

10,337 
(95.0%)   

125 
(1.1%) 

10,756 
(98.9%)   

41–50 238 
(4.5%) 

5110 
(95.5%)   

58(1.1%) 5290 
(98.9%)   

>50 73(3.8%) 1855 
(96.2%)   

13(0.7%) 1915 
(99.3%)   

Marriage Married 1141 
(4.8%) 

22,573 
(95.2%) 

8.336 0.004* 261 
(1.1%) 

23,453 
(98.9%) 

31.101 0.000** 

Single or divorce 556 
(5.6%) 

9436 
(94.4%)   

186 
(1.9%) 

9806 
(98.1%)   

Profession Doctor 641 
(4.6%) 

13,162 
(95.4%) 

34.557 0.000** 161 
(1.2%) 

13,642 
(98.8%) 

18.011 0.003* 

Nurse 871 
(5.7%) 

14,453 
(94.3%)   

236 
(1.5%) 

15,088 
(98.5%)   

Technician 73(3.5%) 2000 
(96.5%)   

14(0.7%) 2059 
(99.3%)   

Administrator 37(4.0%) 878 
(96.0%)   

10(1.1%) 905 
(98.9%)   

Backoffice 11(2.7%) 393 
(97.3%)   

4(1.0%) 400 
(99.0%)   

else 64(5.4%) 1123 
(94.6%)   

22(1.9%) 1165 
(98.1%)   

Job title junior 1174 
(4.9%) 

22,560 
(95.1%) 

1.482 0.477 330 
(1.4%) 

23,404 
(98.6%) 

2.749 0.253 

middle 403 
(5.3%) 

7207 
(94.7%)   

87(1.1%) 7523 
(98.9%)   

senior 120 
(5.1%) 

2240 
(94.9%)   

30(1.3%) 2330 
(98.7%)   

Educational background undergraduate or less 1631 
(5.0%) 

30,731 
(95.0%) 

0.068 0.794 432 
(1.3%) 

31,930 
(98.7%) 

0.426 0.514 

postgraduate or more 65(4.9%) 1267 
(95.1%)   

15(1.1%) 1317 
(98.9%)   

Employment year <¼5 509 
(4.7%) 

10,437 
(95.3%) 

12.725 0.002* 159 
(1.5%) 

10,787 
(98.5%) 

3.495 0.174 

6–10 542 
(5.7%) 

8974 
(94.3%)   

131 
(1.4%) 

9385 
(98.6%)   

>10 646 
(4.9%) 

12,587 
(95.1%)   

157 
(1.2%) 

13,076 
(98.8%)   

Necessary of regularly psychological 
intervention during the epidemic 

No 286 
(4.6%) 

5929 
(95.4%) 

2.908 0.088 86(1.4%) 6129 
(98.6%) 

0.23 0.631 

Yes 1408 
(5.1%) 

26,064 
(94.9%)   

359 
(1.3%) 

27,113 
(98.7%)   

Concern about epidemic No 155 
(9.8%) 

1422 
(90.2%) 

79.477 0.000** 58(3.7%) 1519 
(96.3%) 

69.89 0.000** 

Yes 1542 
(4.8%) 

30,580 
(95.2%)   

389 
(1.2%) 

31,733 
(98.8%)   

Confidence about defeating COVID19 No 63 
(25.4%) 

185 
(74.6%) 

217.389 0.000** 26 
(10.5%) 

222 
(89.5%) 

160.482 0.000** 

Yes 1630 
(4.9%) 

31,813 
(95.1%)   

420 
(1.3%) 

33,023 
(98.7%)   

Level of hospital Designated hospital 4(2.3%) 169 
(97.7%) 

4.832 0.184 1(0.6%) 172 
(99.4%) 

64.548 0.000** 

main district hospital 741 
(4.9%) 

14,312 
(95.1%)   

117 
(0.8%) 

14,936 
(99.2%)   

county hospital 891 
(5.1%) 

16,552 
(94.9%)   

310 
(1.8%) 

17,133 
(98.2%)   

non-hospital 61(5.9%) 976 
(94.1%)   

19(1.8%) 1018 
(98.2%)   

Frontline department No 186 
(7.3%) 

2346 
(92.7%) 

30.659 0.000** 26(1.0%) 2506 
(99.0%) 

1.877 0.171 

Yes 1510 
(4.8%) 

29,659 
(95.2%)   

421 
(1.4%) 

30,748 
(98.6%)   

complete isolation ward 10.841 0.004* 18(0.8%) 5.393 0.067 

(continued on next page) 
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experience, had less stress and were more likely to cope with depression 
and anxiety. Similarly, because the age of temporary workers was 
mostly younger, similar conclusions can be drawn for this group. 

A higher proportion of Miao and other ethnic minority workers (such 
as the number of workers who were Hui, Tibetan, and Buyi Hui were less 
than 17) than Han and Tujia workers had somatic symptoms. This 
finding may be because the living habits of ethnic minorities with small 
local populations are different from those of the Han and Tujia ethnic 
groups with large populations. During the epidemic prevention period, 
there were significant changes in lifestyle (diet, etc.), which led to 
physical discomfort. However, the small number of employees 

belonging to this group may not be representative of all minority 
employees. 

A higher proportion of people who were single or divorced had 
depression, somatic symptoms, insomnia, PTSD and suicidal self-injury, 
which is also consistent with the results of a large number of studies. 
This may be because people’s loneliness in a special period affects their 
mental health, and hospital workers with high work stress need more 
adequate family support at this time (Ausin et al., 2017; Ni et al., 2021). 

Hospital workers with undergraduate or less in educational back
ground were more likely to have different degrees of somatic symptoms 
in the postepidemic period than those with higher educational 

Table 3 (continued ) 

Epidemic-related factors Variables PCL-C(PTSD symptoms) SSI 

Positive Negative x2 P Positive Negative x2 P 

Isolation and protection of the 
department 

112 
(4.9%) 

2168 
(95.1%) 

2262 
(99.2%) 

partial isolation ward 385 
(5.8%) 

6221 
(94.2%)   

91(1.4%) 6515 
(98.6%)   

general ward 1200 
(4.8%) 

23,620 
(95.2%)   

338 
(1.4%) 

24,482 
(98.6%)   

Infected with COVID-19 in 
community 

no 1507 
(4.9%) 

29,215 
(95.1%) 

11.738 0.001* 389 
(1.3%) 

30,333 
(98.7%) 

8.696 0.003* 

yes 189 
(6.3%) 

2791 
(93.7%)   

57(1.9%) 2923 
(98.1%)   

Willingness of participant in parties no 1452 
(4.8%) 

28,757 
(95.2%) 

31.200 0.000** 368 
(1.2%) 

29,841 
(98.8%) 

26.099 0.000** 

yes 244 
(7.0%) 

3247 
(93.0%)   

79(2.3%) 3412 
(97.7%)   

Experienced SARS No 1431 
(4.9%) 

27,768 
(95.1%) 

7.964 0.005* 381 
(1.3%) 

28,818 
(98.7%) 

0.582 0.446 

Yes 265 
(5.9%) 

4235 
(94.1%)   

65(1.4%) 4435 
(98.6%)   

Need of psychological assistance 
before epidemic 

no 1124 
(3.7%) 

29,369 
(96.3%) 

1215.640 0.000** 267 
(0.9%) 

30,226 
(99.1%) 

492.086 0.000** 

yes 572 
(17.8%) 

2635 
(82.2%)   

179 
(5.6%) 

3028 
(94.4%)   

Need of psychological assistance 
during epidemic remission 

no 1107 
(3.6%) 

29,827 
(96.4%) 

1655.532 0.000** 248 
(0.8%) 

30,686 
(99.2%) 

778.4 0.000** 

yes 587 
(21.2%) 

2179 
(78.8%)   

197 
(7.1%) 

2569 
(92.9%)   

Exposure to severe COVID-19 
patients 

no 1599 
(4.9%) 

30,924 
(95.1%) 

20.802 0.000** 413 
(1.3%) 

32,110 
(98.7%) 

20.931 0.000** 

yes 92(7.9%) 1075 
(92.1%)   

33(2.8%) 1134 
(97.2%)   

Exposure to died COVID-19 patients no 1648 
(5.0%) 

31,560 
(95.0%) 

13.611 0.000** 434 
(1.3%) 

32,774 
(98.7%) 

1.096 0.295 

yes 42(8.6%) 444 
(91.4%)   

9(1.9%) 477 
(98.1%)   

Stress-feeling at work during COVID- 
19  remission 

none 62(2.0%) 3096 
(98.0%) 

711.309 0.000** 18(0.6%) 3140 
(99.4%) 

188.593 0.000** 

mild 145 
(2.7%) 

5170 
(97.3%)   

38(0.7%) 5277 
(99.3%)   

fair 769 
(4.1%) 

18,169 
(95.9%)   

201 
(1.1%) 

18,737 
(98.9%)   

big 363 
(11.3%) 

2836 
(88.7%)   

87(2.7%) 3112 
(97.3%)   

huge 342 
(11.9%) 

2530 
(88.1%)   

100 
(3.5%) 

2772 
(96.5%)   

Perceptions of support No familIes support 307 
(16.9%) 

1513 
(83.1%) 

563.878 0.000** 115 
(6.3%) 

1705 
(93.7%) 

367.601 0.000** 

No colleagues support 354 
(16.6%) 

1780 
(83.4%) 

637.084 0.000** 120 
(5.6%) 

2014 
(94.4%) 

322.466 0.000** 

No Hospital authority 
support 

717 
(10.9%) 

5884 
(89.1%) 

585.161 0.000** 226 
(3.4%) 

6375 
(96.6%) 

278.551 0.000** 

No Insurance and 
compensation support 

737 
(9.8%) 

6796 
(90.2%) 

457.919 0.000** 211 
(2.8%) 

7322 
(97.2%) 

162.104 0.000** 

No Patients support 832 
(9.6%) 

7861 
(90.4%) 

505.694 0.000** 239 
(2.7%) 

8454 
(97.3%) 

182.36 0.000** 

No Mass media support 667 
(10.4%) 

5740 
(89.6%) 

479.331 0.000** 190 
(3.0%) 

6217 
(97.0%) 

163.284 0.000** 

PCL-C=The PTSD Checklist-Civilian Version;SSI = Suicidal and self-injurious ideation;. 
* p-value < 0.05;. 
** p-value < 0.001. 
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background. On the one hand, because most nurses were undergraduate 
or less and professional characteristics lead to a higher proportion of 
somatic symptoms. On the other hand, it may be that highly educated 
workers have more opportunities to access the epidemic prevention 

information and found ways to relieve bad emotions, such as the 
internet, academic articles or other channels. 

Table 4 
Risk factors associated with PTSD symptoms and SSI in 33,706 hospital workers.  

PCL-C(PTSD symptoms) Variables B SE Wald P OR 95% CI 

Level of hospital Designated hospital   9.270 0.026*    
main district hospital − 1.286 0.526 5.985 0.014* 0.276 0.099 0.774 
county hospital − 1.361 0.525 6.719 0.010* 0.256 0.092 0.718 
non-hospital − 1.476 0.546 7.314 0.007* 0.229 0.078 0.666 

Isolation and protection of the department Complete isolation ward   7.253 0.027*    
General ward 0.230 0.109 4.417 0.036* 1.259 1.016 1.560 

willing to attend group gatherings during the epidemic − 0.177 0.080 4.961 0.026* 0.838 0.717 0.979 
Need of psychological assistance before epidemic − 0.462 0.086 28.585 0.000** 0.630 0.532 0.746 
Need of psychological assistance during epidemic remission − 0.936 0.087 115.183 0.000** 0.392 0.331 0.465 
Concern about epidemic 0.323 0.106 9.342 0.002* 1.382 1.123 1.700 
Marriage Single or divorced − 0.158 0.067 5.501 0.019* 0.854 0.749 0.974 
Profession Doctor   18.445 0.002*    

Nurse − 0.181 0.061 8.764 0.003* 0.835 0.740 0.941 
Else − 0.372 0.155 5.741 0.017* 0.689 0.508 0.934 

Employment year <=5   12.873 0.002    
6–10 − 0.256 0.077 11.033 0.001* 0.774 0.666 0.900 
>10 − 0.315 0.102 9.568 0.002* 0.730 0.598 0.891 

Perceptions of support No familIes support 0.698 0.085 66.752 0.000** 2.009 1.699 2.375 
No colleagues support 0.511 0.085 36.145 0.000** 1.667 1.411 1.969 
No Hospital authority support 0.437 0.070 39.488 0.000** 1.548 1.351 1.774 
No Insurance and compensation support 0.215 0.069 9.670 0.002* 1.24 1.083 1.420 
No Patients support 0.421 0.071 34.908 0.000** 1.523 1.325 1.751 
No Mass media support 0.344 0.070 23.990 0.000** 1.41 1.229 1.618 

Depression (PHQ-9) No symptom   145.713 0.000**    
Minimal symptom 0.679 0.105 42.210 0.000** 1.972 1.607 2.420 
Mild symptom 1.057 0.119 78.214 0.000** 2.877 2.276 3.636 
Moderate symptom 1.339 0.136 96.309 0.000** 3.817 2.921 4.987 
Severe symptom 1.848 0.162 130.209 0.000** 6.344 4.619 8.714 

Anxiety (GAD-7) No symptom   231.069 0.000**    
Low symptom 0.793 0.088 80.576 0.000** 2.211 1.859 2.629 
Medium symptom 1.462 0.111 172.937 0.000** 4.314 3.469 5.364 
High symptom 1.900 0.137 191.898 0.000** 6.687 5.111 8.750 

Somatization symptoms (PHQ-15) No symptom   219.789 0.000**    
Low symptom 0.106 0.108 0.956 0.33 1.112 0.899 1.375 
Medium symptom 0.553 0.108 26.057 0.000** 1.739 1.406 2.151 
High symptom 1.260 0.112 126.772 0.000** 3.526 2.832 4.391 

SSI Variables B SE Wald P OR 95% CI 

Gender Male − 0.552 0.139 15.752 0.000** 0.576 0.439 0.756 
Need of psychological assistance before epidemic 0.363 0.157 5.365 0.021* 1.438 1.057 1.956 
Need of psychological assistance during epidemic remission 1.415 0.159 79.553 0.000** 4.117 3.016 5.618 
Necessary of regularly psychological intervention during the epidemic − 0.268 0.134 4.017 0.045* 0.765 0.588 0.994 
Concern about epidemic − 0.444 0.173 6.580 0.010* 0.642 0.457 0.901 
Confidence about defeating COVID19 − 1.374 0.279 24.181 0.000** 0.253 0.146 0.438 
Exposure to severe COVID-19 patients 0.575 0.204 7.912 0.005* 1.778 1.190 2.653 
Self-Stress at work during COVID-19 remission None   29.380 0.000**    

High 0.783 0.275 8.110 0.004* 2.187 1.276 3.748 
Very high 0.976 0.271 12.977 0.000** 2.654 1.560 4.513 

Marriage Single or divorced 0.496 0.103 23.386 0.000** 1.642 1.343 2.007 
Non-frontline department 0.541 0.213 6.456 0.011* 1.718 1.132 2.608 
Perceptions of support No familes support 0.990 0.144 47.454 0.000** 2.692 2.031 3.568 

No colleagues support 0.476 0.149 10.190 0.001* 1.61 1.202 2.156 
No Hospital authority support 0.746 0.123 37.018 0.000** 2.108 1.658 2.681 
No Patients support 0.472 0.133 12.697 0.000** 1.604 1.237 2.080 
No Mass media support 0.270 0.130 4.307 0.038* 1.31 1.015 1.690 

Depression (PHQ-9) No symptom   474.022 0.000**    
Minimal symptom 2.576 0.456 31.953 0.000** 13.140 5.380 32.097 
Mild symptom 4.650 0.450 106.563 0.000** 104.552 43.245 252.774 
Moderate symptom 5.822 0.457 162.013 0.000** 337.603 137.744 827.444 
Severe symptom 7.042 0.468 226.216 0.000** 1143.601 456.818 2862.900 

Anxiety  (GAD-7) No symptom   18.650 0.000**    
Low symptom 0.487 0.198 6.057 0.014* 1.627 1.104 2.397 
Medium symptom 0.889 0.214 17.211 0.000** 2.432 1.598 3.700 
High symptom 0.767 0.232 10.899 0.001* 2.154 1.366 3.397 

Screening positive for PTSD (PCL-C) symptoms 2.883 0.099 855.050 0.000** 17.862 14.724 21.669 

PCL-C=The PTSD Checklist-Civilian Version;SSI = Suicidal and self-injurious ideation;. 
* p-value < 0.05;. 
** p-value < 0.001. 
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4.2. Presence of PTSD symptoms in hospital workers after the outbreak 
ended 

In our PTSD screening questionnaire, 6.1% of the hospital workers 
were found to have PTSD symptoms after the COVID-19 epidemic, 
which was significantly lower than the 15.8% PTSD symptom diagnosis 
rate found by Clara et al. in their study of the public mental health effects 
of the early pandemic in Spain in 2020 (Gonzalez-Sanguino et al., 2020) 
and the positive rate for PTSD symptoms of more than 50% among New 
York health care workers in the study by Shechter et al. during the 
epidemic. 

We believe the low diagnosis rate in this study to be due mainly to 
the following reasons. First, our study and the previous studies used 
different screening time stages. Facing this unprecedented social and 
health emergency, hospital staff working in the initial or peak period of 
the outbreak may have different results from those in the later period of 
the epidemic. Second, the severity of the epidemic varied in different 
countries and regions. We believe that the more severely affected areas 
and populations are, the higher the likelihood of PTSD diagnosis. Third, 
the low diagnosis rate was related to continuous training and 
improvement in clinical skills during the epidemic, as well as positive 
psychological interventions. The psychological interventions include 
caring for hospital workers, conducting psychological counseling, ar
ranging rotation rest to relieving physical and psychological stress (The 
Xinhua News Agency, 2020).Fourth, our study subjects included a wider 
variety of hospital personnel than just frontline department employees 
with direct contact with infected patients. In contrast to Rossi et al. 
(2020) study on the psychological status of first-line and second-line 
workers during the outbreak , our study found that in the late period 
of the epidemic, the positive rate of PTSD symptoms among 
non-frontline workers was higher than that of frontline workers. We 
speculate that this was related to positive psychological intervention, 
which indirectly proves that psychological intervention has a significant 
effect on the prevention of PTSD in certain populations. 

In our study, there were higher rates of PTSD diagnosis among staff 
in frontline units, staff in some isolation units at higher risk of infection, 
staff exposed to severe COVID-19 patients, and staff living in commu
nities with infected people. This may be due to that workers exposed to 
high-risk environments experienced greater psychological stress than in 
low-risk environments. Severe anxiety, fatigue, etc. in the high-risk 
environments, may contribute to this result, and similar findings have 
been reported in studies of the H1N1 and SARS pandemics (Matsuishi 
et al., 2012; McAlonan et al., 2007). 

In addition, we found that people who were concerned and confident 
about the COVID-19 outbreak and had a desire for social interaction 
(willingness to go to gatherings) had a lower diagnosis rate of PTSD 
symptoms. Encouraging hospital workers to pay attention to public 
health events and maintain a positive attitude can be useful in 
responding to outbreaks and preventing the occurrence of PTSD symp
toms. The staff who needed psychological support before the outbreak 
had problems with their mental health during the nonepidemic period, 
so both they and employees who needed psychological support during 
the remission period had a high rate of PTSD and needed continuous 
psychological intervention.The diagnosis rate of PTSD symptoms was 
also positively correlated with perceived stress at work during the 
COVID-19 remission period, which was consistent with previous studies 
during outbreaks such as SARS (Tam et al., 2004). Since hospital 
workers’ perceived stressors include not only income, family problems, 
but including high workload, isolation many other factors, were likely to 
associated with poor mental health status, and the greater the stress, the 
greater the effect.so at the later COVID-19period the proportion of PTSD 
symptoms will increase as the pressure increases. Regarding support, a 
lack of family support and a lack of colleague support were associated 
with higher diagnosis rates of PTSD, which may be because support 
through close relationships with family and long-term contact and 
cooperation with colleagues plays a key role in the maintenance of 

mental health in major social emergencies. People who had experienced 
SARS had a higher rate of PTSD symptoms than those who did not, 
which was consistent with previous studies (Maunder et al., 2006). The 
COVID-19 outbreak may have seemed similar or even more severe than 
previous SARS outbreaks, so employees who had experienced such 
trauma were more likely to recall painful experiences. 

In the PTSD symptom risk prediction regression model, compared to 
the designated hospital level, main district, county, and nonhospital 
(small clinic, village doctors, etc.) hospital levels were protective factors 
against PTSD symptoms. Different from the outbreak period, after the 
outbreak period, with the establishment of designated hospitals, other 
hospitals no longer directly received patients, the staff of county hos
pitals and small clinics also could receive professional infectious dis
eases training and had adequate personal protective equipment (PPE), 
which became more secure. Employees who had a desire for social 
interaction (willingness to attend gatherings) may have been better able 
to cope with stress and regulate their moods, which protected them from 
PTSD symptoms. 

Our research showed that need for psychological assistance before or 
after the outbreak was a protective factor against PTSD symptoms; 
employees with such needs may have been able to actively seek help and 
may have taken the initiative to respond to traumatic events after the 
stress stimulus. People who were single or divorced were also less likely 
to develop PTSD symptoms, perhaps because they may have been more 
able to adapt and been more focused on work. Nurses and logistics staff 
were less likely to suffer from PTSD symptoms than doctors. This may be 
due to the professional training of nurses and the daily epidemic pre
vention, which made the nurses more confident and safer, while doctors’ 
work was more complex, and they needed to consider the strategy of 
diagnosis and treatment and the risk of exposure to infected people. 

Working for 6 to 10 years or even longer was a protective factor 
against PTSD symptoms, perhaps because the more working experience 
employees had, the more effective their protection against infectious 
diseases and the stronger their ability to cope with stress. Logistics staff 
were less likely to be diagnosed with PTSD symptoms because of their 
low risk of exposure to infected people. 

A risk factor for PTSD symptoms was work in the general ward, 
which may be because isolation wards and frontline departments were 
equipped with adequate protective equipment and the accumulation of a 
large amount of anti-epidemic experience among the staff. Staff who 
paid more attention to the outbreak were at higher risk of PTSD symp
toms, which may be due to their excessive attention to the changes in 
traumatic events, which was an additional source of stress that may have 
promoted the recurrence of stress symptoms. Inadequate support 
(including family support, colleague support, hospital administration 
support, insurance and compensation support, patient support, and mass 
media support) was also a risk factor. Poor mental health (depression, 
anxiety, and somatization symptoms) was strongly associated with PTSD 
symptoms, and the higher the diagnostic level was, the greater the risk. 

4.3. The SSI of hospital workers during the postepidemic period 

Regarding SSI, to the best of our knowledge, few studies of suicidal 
self-injury among hospital workers during public health crises have been 
conducted (Naushad et al., 2019). However, our team began to pay 
attention to the positive diagnosis rate of SSI in this group during the 
outbreak of the epidemic. In this study, we found that the positive rate of 
SSI in the late period of the COVID-19 outbreak (1.3%) was significantly 
lower than that in our study during the epidemic period (6.47%) (Xu 
et al., 2021), which may be related to the decline of the epidemic and the 
active intervention and full attention of the government to the mental 
health of hospital staff, favorable policies, etc. (The Xinhua News 
Agency, 2020) When workers perceived that their own safety was 
guaranteed, the sense of professional honor was enhanced. 

During nonpublic health crises, the 12-month and lifetime diagnosis 
rates of suicidal ideation among health care workers were found to be 
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generally higher than those in the general population (Liu et al., 2020; 
Petrie et al., 2020; Stelnicki et al., 2020). Two studies of suicidal idea
tion among nonepidemic hospital staff in China showed that 15.9% of 
clinicians in county-level hospitals (Nie et al., 2020) and 10.8% of nurses 
in third-class hospitals in one province (Wang et al., 2020b) had expe
rienced suicidal ideation in the past one or two weeks. 

The diagnosis rate of SSI in these previous studies was higher than 
that in our team’s studies during and after the epidemic period, which 
we believe to be due to the following reasons. (1) The hospital staff did 
not have time to actively think about death as they struggled with the 
challenges of staffing shortages and self-protection during and after the 
COVID-19 outbreak. (2) The staff learned to shift the pressure. Our team 
found that the proportion of staff with depression and anxiety in the late 
stage of the outbreak was higher than that during the peak of the 
outbreak, while the SSI rate was lower. This may be due to the contin
uous work and the uncertainty of the epidemic that made staff tend to 
express their emotions to reflect their stress, with these negative emo
tions acting as a "release outlet" to prevent SSI. (3) The time of data 
collection was important. In our study the epidemic period, data were 
collected in the first three to five weeks of the pandemic spreading in 
China (Xu et al., 2021). In the study in the later stage of the epidemic, 
data were collected approximately one month after the epidemic was 
brought under control. The decline of local cases numbers and the 
control of the epidemic were the main reasons for the observed decline 
in the SSI diagnosis rate. Our conclusion for the period during the 
epidemic was similar to the findings of a study by Halford et al. (2020) 
that some suicide indices declined in the United States during the early 
phase of the COVID-19 pandemic. However, unlike their prediction that 
the COVID-19 pandemic might lead to a long-term increase in the sui
cide index and suicide rates, the prevalence of SSI in our study decreased 
significantly in the later period of the COVID-19 outbreak compared to 
the peak of the epidemic, which confirmed our team’s previous pre
diction Xu et al. (2021). (4) The hospital staff had professional values 
related to devoting themselves to saving lives. The employees had 
internalized these values during the nonpandemic period, and they 
acted as a psychological defense during the crisis. Therefore, we hy
pothesize that the prevalence of SSI may not return to the high levels in 
the population that continues to receive active mental health interven
tion, and we will continue to focus on relevant studies in the future. 

In the SSI prediction model, the need for regular psychological 
intervention during the epidemic, attention to the epidemic, and con
fidence in defeating COVID-19 were protective factors against SSI. For 
women, psychological assistance needs before and during the remission 
period, contact with severe COVID-19 patients, and high self-reported 
work stress during the remission period were positively correlated 
with the severity of symptoms. Single or divorced marital status, a lack 
of support (including support from family members, colleagues, hospital 
administration, patients and the mass media) were risk factors for SSI, 
and depression and anxiety were positively correlated with SSI. 
Screening positive for PTSD was an independent risk factor for SSI 
(OR=17.862), which may have certain significance for mental health 
intervention strategies in the late stage of the global epidemic. 

4.4. Implications for attention to the mental health of hospital workers 

With increasing global access to the COVID-19 vaccine, the COVID- 
19 epidemic will reach the remission period.The remission period of 
the outbreak in China was relatively early. After the closure of Wuhan 
was lifted on April 8, 2020, the closure orders for all places were 
gradually lifted, and major industries such as education, commerce and 
tourism gradually recovered. The prevalence of SSI at the late stage of 
COVID-19 was lower than outbreak, indicating that positive and effec
tive psychological interventions had a certain effect (Halford et al., 
2020; Xu et al., 2021). But the hospital staff still had widespread anxiety, 
depression, and physical symptoms in the area during this period, some 
even had PTSD symptoms (Xiaoming et al., 2020). Therefore, 

psychological interventions for hospital staff should continue into the 
latter stages of the outbreak or beyond, and should be given attention to 
specific groups such as female gender, exposure to severe COVID-19 
patients, high self-reported stress at work during the remission period, 
single or divorced marital status, a lack of support, symptoms of 
depression and anxiety, and those with PTSD symptoms. These measures 
will be important in maintaining the mental health of hospital staff. 

4.5. Limitations 

To our knowledge, this is the first study with a large sample on the 
mental state of hospital workers in Chongqing, China, following the 
COVID-19 outbreak, specifically including screening for SSI and PTSD 
symptoms. However, there are some limitations of this study. First, this 
cross-sectional study could not reveal causality, and voluntary partici
pation may have led to selection bias. Second, our study was conducted 
at a later stage of the epidemic, and longer longitudinal studies are still 
needed to determine the long-term psychological effects of COVID-19 on 
hospital workers. Third, the participants were recruited from hospitals 
in the Chongqing area and were not fully representative of all hospital 
workers in China. Fourth, related issues of SSI were evaluated in com
bination with item 9 in PHQ-9, which has certain limitations. More 
surveys may be needed for further discussion. 

In conclusion, in public health incidents, the mental health of hos
pital staff should be continuously monitored, and timely intervention 
should be given to women, those lacking social support, and those in 
need of psychological assistance to reduce the incidence of PTSD 
symptoms and SSI in these groups. 
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