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ARTICLE INFO ABSTRACT

Keywords: Mental health issues among nursing professionals have been increasingly reported during the
Post-traumatic stress disorders coronavirus disease (COVID-19) pandemic. However, there is a paucity of research on post-
COVID-19

traumatic stress disorder (PTSD) among nurses working in Medical Alliances. In this study, we
aimed to investigate the risk factors associated with PTSD in the Regional Medical Alliance (MA)
Sleep quality in Shantou (China) during the COVID-19 pandemic. A total of 1286 nurses from four MA hospitals
Depression participated in the study from February to March 2020. Our findings revealed that the incidences
Anxiety of PTSD, depression, anxiety, and sleep disorders among nurses from MA were 15.6%, 35.5%,
18.3%, and 36.4%, respectively. Moreover, PTSD was positively correlated with depression,
anxiety, and sleep disorders. In addition, the results of logistic regression analysis showed that
working in a tertiary hospital, older age, more severe depression, more severe anxiety, and
prevalent sleep disorders were independent risk factors for PTSD among nurses. Therefore,
mental health interventions targeting high-risk nurses in MA with an incidence of PTSD are ur-
gently needed.

Nursing
Mental health

1. Introduction

Post-traumatic stress disorder (PTSD) is a psychological condition that arises following exposure to or witnessing unusually
catastrophic or threatening traumatic events or situations [1,2]. PTSD is characterized by difficulties in daily functioning due to
recurring flashbacks or uncontrollable thoughts of past traumatic events, avoidance of trauma-related stimuli, and heightened vigi-
lance [2,3]. The prolonged course of PTSD can detrimentally affect psychological wellbeing, social functioning, and quality of life [1].

The COVID-19 outbreak, a respiratory infectious disease caused by the novel coronavirus, has increased the global incidence of
PTSD. This pandemic has affected people of all ages, races, and nationalities [4]. Since its discovery in Wuhan, China, in December
2019, the number of infected patients has rapidly increased [5], significantly affecting public health and daily life [6-8]. Since the
beginning of the pandemic, national healthcare systems in China and other countries have faced mounting pressures and challenges [9,
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10]. Nurses, one of the primary healthcare professionals, have a heavy clinical workload and encounter unique problems such as a
drastic shift in working patterns and an increased risk of infection [10,11]. In addition, the presence of physical symptoms was
identified as an independent predictor of adverse psychological outcomes [12]. Therefore, evidence-based mental health services are
preferable, and it is necessary to explore the mental health status of frontline nurses during the COVID-19 pandemic.

Studies conducted during the severe acute respiratory syndrome and Middle East Respiratory Syndrome pandemics have found that
PTSD [1,3,8,9], depression, anxiety, and sleep disorders [7,10,11,13] are the most common mental health problems and long-term
consequences of these outbreaks, while few studies have evaluated the four crucial psychological dimensions. To the best of our
knowledge, no previous quantitative study has attempted to measure PTSD, depression, anxiety, and sleep disorders among clinical
nurses in the Medical Alliance (MA) during the COVID-19 pandemic. A Regional Medical Treatment Alliance refers to a grade-A-class-3
hospital in China that is the core hospital in a region and integrates medical resources and implements educational and research
programs to improve the efficiency of the medical service in this region [13,14]. The MA has several advantages, such as rational
allocation of medical resources, continuity of services, and resource accessibility [13,15,16]. However, studies regarding the mental
health of frontline nurses in regional MAs during the COVID-19 outbreak are lacking. Therefore, this study aimed to investigate PTSD
and related factors caused by psychological stress among nurses in the MA during the early stages of the COVID-19 outbreak in China.
The present findings can assist healthcare policymakers and practitioners in identifying the reasons for poor mental health and in
designing policies and guidelines to promote mental well-being among nurses in the MA.

2. Methods
2.1. Study design and participants

This was a prospective cross-sectional study that recruited clinical nurses from four hospitals between February and March 2020.
This study was conducted using the resources of the Regional MA in Shantou (China), with the First Affiliated Hospital of Shantou
University Medical College being the core hospital.

The inclusion criteria were as follows: 1) a nurse qualification certificate and 2) regular work experience as a nurse starting no later
than December 2019. The exclusion criteria were as follows: 1) nurses working in non-nursing positions or without direct everyday
contact with patients (e.g., administration positions), 2) interns or nursing students, and 3) questionnaires with incomplete answers or
suspected unreal answers. This study was approved by the Clinical Research Ethics Committee of the First Affiliated Hospital of
Shantou University Medical College (No. 2020-008). All participants completed this study’s online self-rated questionnaire based on
WecChat and Wenjuanxing platforms anonymously, and self-rated questionnaires were disseminated through a QR code or a website
link. All participants electronically provided informed consent before registration. The informed consent page presented two options
(yes or no). Only participants who chose yes were taken to the questionnaire page, and they could quit the process at any time. Sit-up
random rewards, including praise or small tokens such as snacks and gifts, were provided when the participants completed the survey
and submitted the questionnaires to improve the survey response rate.

2.2. Measures

Demographic variables included age, sex, marital status, education level, professional qualifications, department, years of working
experience, administrative position, type of employment, shift pattern, duty changes during the pandemic, and participation in the
frontline medical team in Wuhan.

The presence of PTSD was evaluated using the PTSD self-rating scale (PTSD-SS) [17]. This scale comprises 24 items categorized into
five dimensions, including subjective assessment of traumatic events, repeated experience, avoidance of symptoms, increased alert-
ness, and impaired social function. Participants were asked to score each item using the 5-points Likert scale, and a threshold score of
>50 points was used to define PTSD. The Cronbach’s a of PTSD-SS was 0.921, indicating excellent reliability and validity [18].

The symptoms of depression were assessed using the self-rating depression scale (SDS) [19], which utilized a Likert-4 scale for
scoring. Depression severity was graded as normal (<50 points), mild (50-59 points), or moderate to severe (>60 points). The
Cronbach’s o of SDS was 0.802, indicating good reliability and validity [20].

Anxiety was evaluated using the self-rating anxiety scale (SAS) [21], which uses a 4-points Likert scale, for scoring. Depression
severity was graded as normal (<50 points), mild (50-59 points), or moderate-to-severe (>60 points). The Cronbach’s a of SAS was
0.931, indicating excellent reliability and validity [22].

The Pittsburgh Sleep Quality Index (PSQI) [23] was used to evaluate sleep quality. It includes 24 items across seven dimensions:
sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbance, use of sleep medication, and daytime
dysfunction. The items were scored using a Likert-5 scale, and a threshold score of >7 points was used to define sleep disorders.
Cronbach’s o was 0.842, suggesting good reliability and validity [24].

2.3. Statistical analysis

Statistical analyses were performed using SPSS version 20.0 (IBM Corp., Armonk, NY, USA). Continuous data were checked for
normality of distribution using the Kolmogorov-Smirnov test and are presented as mean + standard deviation. Categorical data are
expressed as frequencies and percentages, and analyses were performed using the chi-square test or Fisher’s exact probability method.
Pearson’s correlation analysis was conducted to explore the association between the mental health scores. Logistic regression analysis
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Table 1
Baseline characteristics of 1286 nurses who participated in the study, according to the absence or presence of post-traumatic stress disorder (PTSD), n
(%).

Variables Total (n = 1286) Without PTSD (n = 1086) With PTSD (n = 200) 7 P-value
Grade of hospital 20.299 0.002*
Secondary hospitals 256 (19.9) 232 (90.6) 24 (9.4)

Tertiary hospitals 1030 (80.1) 854 (82.9) 176 (17.1)

Age, year 18.579 0.001*
<25 476 (37.0) 422 (88.7) 54 (11.3)

26-30 385 (29.9) 328 (85.2) 57 (14.8)

31-35 151 (11.7) 125 (82.8) 26 (17.2)

36-40 87 (6.8) 68 (78.2) 19 (21.8)

>40 187 (14.5) 143 (76.5) 44 (23.5)

Gender 0.040 0.540
Male 44 (3.9 37 (84.1) 7 (15.9)

Female 1242 (96.6) 1049 (84.5) 193 (15.5)

Education 1.696 0.638
Secondary specialized school 494 (38.4) 412 (83.4) 82 (16.6)

Junior college 328 (25.5) 277 (84.5) 51 (15.5)

Undergraduate 448 (34.8) 382 (85.3) 66 (14.7)

Master 16 (1.2) 15 (93.8) 1(6.2)

Professional Qualification 2.241 0.692
Trainee Nurse 450 (35.0) 382 (84.9) 68 (15.1)

General Nurse 528 (41.1) 440 (83.3) 88 (16.7)

Nurse in charge 257 (20.0) 223 (86.8) 34 (13.2)

Deputy chief nurse 45 (3.5) 36 (80.0) 9 (20.0)

Chief nurse 6 (0.5) 5(83.3) 1(16.7)

Administrative Position 4.410 0.030*
None 1201 (93.4) 1021 (85.0) 180 (15.0)

Head nurse 85 (6.6) 65 (76.5) 20 (23.5)

State of Marriage 1.364 0.505
Unmarried 498 (38.7) 417 (83.7) 81 (16.3)

Married 782 (60.8) 663 (84.8) 119 (15.2)

Divorced or widowed 6 (0.5) 6 (100) 0(0)

Working Department 18.974 0.002*
Infection & respiratory 71 (5.5) 64 (90.1) 7 (9.9)

Other internal 243 (18.9) 220 (90.5) 23 (9.5)

Surgery 328 (25.5) 295 (89.9) 33(10.1)

Emergency and critical department 146 (11.4) 112 (76.7) 34 (23.3)

Gynecology Surgery and pediatrics 215 (16.7) 188 (87.4) 27 (12.6)

Others department 283 (22) 250 (88.3) 33(11.7)

Type of Employment 0.451 0.996
Authorities 164 (12.8) 144 (87.8) 20 (12.2)

Agency 239 (18.6) 211 (88.3) 28 (11.7)

Contract 883 (68.7) 774 (87.7) 109 (12.3)

Years of Working, year 0.495 0.920
1-5 606 (47.1) 512 (47.1) 94 (47.0)

5.1-10 367 (28.5) 307 (28.3) 60 (30.0)

10.1-15 103 (8.0) 89 (8.2) 14 (7.0)

>15 210 (16.3) 178 (16.4) 32 (16.0)

Shift Pattern 16.943 <0.001*
Day shift 350 (27.2) 318 (29.3) 32 (16.0)

Night shift 700 (54.4) 581 (53.5) 119 (59.5)

Irregular night shift 236 (18.4) 187 (17.2) 49 (24.5)

Duty Changes during the Pandemic 4.479 0.022*
No 922 (71.7) 791 (72.8) 131 (65.5)

Yes 364 (28.3) 295 (27.2) 69 (34.5)

Applied to the Medical Team 3.614 0.033*
No 1139 (88.6) 954 (87.8) 185 (92.5)

Yes 147 (11.4) 132 (12.1) 15 (7.5)

Frontline Member 1.009 0.184
No 1085 (84.4) 921 (84.8) 164 (82.0)

Yes 201 (15.6) 165 (15.2) 36 (18.0)

PTSD, post-traumatic stress disorder self-rating scale; *denotes the statistically significant at P < 0.05.
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was used to identify the factors linked to PTSD using the backward Wald method. Statistical significance was denoted by two-sided p-
values <0.05.

3. Results
3.1. Analysis of baseline characteristics of 1286 nurses

A total of 1334 questionnaires were received initially. During the data collection process, 40 surveys were eliminated, and 1286
complete surveys were obtained, with a response rate of 96.4%. The age of the nurses ranged from 19 to 55 years, with a mean age of
30.0 £ 8.3 years, and the vast majority (96.6%) were female. The overall prevalence of PTSD was 15.6% (200/1286). There were
significant differences in the prevalence of PTSD with respect to hospital grade, age, administrative position, departments, shift
pattern, and duty changes during the pandemic among the medical team and frontline members (all p < 0.05). However, no significant
differences were observed in the prevalence of PTSD regarding sex, education, professional qualification, state of marriage, type of
employment, years of working, or frontline nursing status (all p > 0.05) (Table 1).

3.2. Analysis of PTSD-SS, SDS, SAS, and PSQI scores among nurses

The scores of PTSD-SS were 37.55 + 14.15, mostly on account of repeated experience (11.34 + 4.41) and avoidance of symptoms
(10.29 + 4.22) sub-scale changes. The scores of SDS and SAS were 47.91 + 11.91 and 40.93 + 10.06, respectively. The total PSQI scale
score was 6.52 + 3.69, primarily because of sleep latency (1.50 + 0.99) sub-scale changes (Table 2).

Correlation analyses showed that PTSD-SS scores positively correlated with SDS (r = 0.49, p < 0.001), SAS (r = 0.64, p < 0.001),
and PSQI scores (r = 0.49, p < 0.001) (Supplementary Table 1). Furthermore, there were significant differences in the prevalence of
PTSD-SS among the different grades of depression, anxiety, and sleep disorders (all p < 0.001), and the prevalence of PTSD-SS
increased with the grade of anxiety (p < 0.001) and depression (p < 0.001) (Table 3).

3.3. Analysis of risk factors affecting the occurrence of PTSD in nurses

Older age was one of the most notable risk factors: Odds ratio (OR) = 2.15 for the 36-40 years group (95% confidence interval (CD):
1.02-4.49, p = 0.043) and OR = 2.36 for the >40 years group (95% CI: 1.32-4.21, p = 0.004). In addition, tertiary hospital (OR =1.92,
95% CI: 1.12-3.31, p = 0.018), level of depression (moderate-to-severe, OR = 2.35, 95% CI: 1.18-4.69, p = 0.004), anxiety (OR =
18.46, 95% CI: 7.75-43.97, p < 0.001), and sleep disorders (OR = 4.15, 95% CI: 2.78-6.20, p < 0.001) were independently associated
with PTSD in nurses (Table 4).

4. Discussions

The COVID-19 pandemic has highlighted inadequacies in healthcare systems, leading many hospitals worldwide to make difficult
decisions regarding patient triage and admission denials. In retrospect, COVID-19 presents an opportunity to identify and address the
gaps and shortcomings in healthcare systems in preparation for future pandemics [25]. Therefore, it is crucial to identify the factors
associated with PTSD in nurses on the frontlines of patient care during events like a pandemic to improve their psychological

Table 2
Evaluation of the Post-Traumatic Stress Disorder (PTSD) severity, depression, anxiety,
and sleeping quality.

Variables Score (mean =+ SD)
PTSD-SS 37.55 + 14.15
Subjective assessment of traumatic events 212+ 0.96
Experience repeated 11.34 + 4.41
Avoidance of symptoms 10.29 + 4.22
Increased alertness 9.21 + 3.75
Impaired social function 3.27 + 1.45
SDS 47.91 £11.91
SAS 40.93 + 10.06
PSQI 6.52 £+ 3.69
Sleep quality 1.07 £ 0.75
Sleep latency 1.50 £+ 0.99
Sleep duration 0.98 + 0.81
Habitual sleep efficiency 0.97 + 0.95
Sleep disturbance 1.06 + 0.62
Use of sleeping medication 0.08 + 0.39
Daytime dysfunction 0.86 + 0.83

PTSD-SS, post-traumatic stress disorder self-rating scale; SDS, self-rating depression
scale; SAS, self-rating anxiety scale; PSQI, Pittsburg sleep quality index scale.
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Table 3
Comparison of the Post-Traumatic Stress Disorder (PTSD) incidence among participants with different grades of depression, anxiety, and sleep
disorder, n (%).

Variable Total (n = 1286) Without PTSD (n = 1086) With PTSD (n = 200) )(2 P-value
Anxiety Lever 336.163 <0.001*
Normal 1051 (81.7) 973 (92.6) 78 (7.4)

Mild 181 (14.1) 103 (56.9) 78 (43.1)

Moderate-to-Severe 54 (4.2) 10 (18.5) 44 (81.5)

Depression Lever 165.548 <0.001*
Normal 830 (64.5) 768 (92.5) 62 (7.5)

Mild 363 (28.2) 275 (75.8) 88 (24.2)

Moderate- Severe 93 (8.3) 43 (4.0) 50 (25.0)

Sleep Disorder 172.893 <0.001*
No 818 (63.6) 773 (94.5) 45 (5.5)

Yes 468 (36.4) 313 (66.9) 155 (33.1)

*denotes the statistically significant at P < 0.05.

Table 4

Multivariate analysis of risk factors related to the incidence of Post-Traumatic Stress Disorder (PTSD) in nurses.
Variables OR 95% CI P-value
Grade of Hospital
Secondary hospitals 1
Tertiary hospitals 1.92 1.12-3.31 0.018*
Age, year
<25 1
26-30 1.55 0.94-2.56 0.087
31-35 1.64 0.88-3.04 0.118
36-40 2.15 1.02-4.50 0.043*
>40 2.36 1.32-4.21 0.004*
Administrative Position
No 1
Yes 1.88 0.99-3.60 0.055
Working Department
Infection & respiratory 1
Other internal 0.97 0.55-1.70 0.918
Surgery 1.50 0.81-2.76 0.194
Emergency and critical department 1.65 0.88-3.09 0.122
Gynecology surgery and pediatrics 0.66 0.35-1.23 0.187
Others department 1.12 0.44-2.82 0.816
Anxiety Level
Normal 1
Mild 4.21 2.65-6.70 <0.001*
Moderate-to-severe 18.46 7.75-43.97 <0.001*
Depression Level
Normal 1
Mild 1.74 1.11-2.74 0.016*
Moderate-to-severe 2.35 1.18-4.69 0.016*
Sleep Disorder
No 1
Yes 4.15 2.78-6.20 <0.001*

*P-values are significant at 95% confidence interval (P < 0.05). OR, odds ratio; CI, confidence interval.

well-being and the overall efficiency of healthcare systems. This study revealed that higher grades of hospitals in MA, older age, and
more serious symptoms of depression, anxiety, and sleep disorders were all independently associated with PTSD among nurses during
the COVID-19 pandemic. However, changes in duties during the pandemic and frontline nursing experience were not directly asso-
ciated with the development of PTSD in this study. These findings may serve as a reference for future clinical studies and psychological
interventions aimed at addressing public health emergencies such as pandemics.

4.1. Risk factors associated with PTSD in nurses

Several studies have examined the occurrence of PTSD among nurses during the COVID-19 pandemic and reported numerous
factors associated with PTSD. Jiang et al. [26] found that the occurrence of PTSD is related to factors such as average monthly income,
length of service, number of children, scores on the Post-Traumatic Growth Inventory, and Nurses’ Perceived Professional Benefits
Scale. Marcomini et al. [27] reported that working in the emergency department during the pandemic, having irregular work shifts,
and coming from a mental health ward increased the risk of receiving a provisional diagnosis of PTSD. Chen et al. [28] found that being
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a woman, working in a critical care unit, a COVID-19-designated hospital, and COVID-19-related departments were associated with
traumatic responses and emotional exhaustion. Bassi et al. [29] reported that among healthcare workers, women, nurses, frontline
workers, and languishing workers were more likely to be diagnosed with PTSD. In a Korean study, PTSD was associated with working
in designated COVID-19 hospitals, staffing issues, and COVID-19 symptoms [30]. In Uganda, social support, fear of contracting
COVID-19, and increased workload were associated with PTSD in nurses [31]. Lazar et al. [32] reported that the mere fact of working
with COVID-19 patients was a risk factor for PTSD, highlighting the traumatic potential of the pandemic. The wide range of reported
risk factors for PTSD in nurses during the pandemic may be due to differences in healthcare management cultures across countries as
well as variations in the specific factors collected or analyzed. Nevertheless, factors consistently observed across studies may be strong
predictors of PTSD.

4.2. Hospitals in a medical alliance

Differences in the grades of specialized care can be attributed to factors such as patient volume, severity of the medical conditions
being treated, and turnover rate. Higher hospital grades may result in heavier workloads and psychological pressure for clinical nurses
[33]. In addition, in the context of the present study, tertiary hospitals bear the onus of admitting critical cases and patients with
COVID-19 from their fellow units. The multiple linear regression analysis conducted in this study indicated that the incidence of PTSD
among nurses in tertiary hospitals was 1.92 times higher than that among nurses in secondary hospitals. These findings suggest that
nurses working in tertiary hospitals endure more pronounced physical and psychological pressures than those working in secondary
hospitals and should be duly considered when planning future interventions.

4.3. Characteristics of nurses

A multicenter study in the Asia-Pacific region showed that regardless of the number of cases or deaths, healthcare workers from all
countries were vulnerable to psychological distress due to the COVID-19 outbreak [34]. In particular, emergency departments were at
the forefront of suspected cases, and intensive care units were the primary centers for confirmed cases. Consequently, nurses are at a
higher risk of developing PTSD owing to prolonged exposure to these patients [27,35,36]. In this study, the incidence of PTSD among
nurses who worked in emergency and critical departments appeared to be higher than those in the internal and surgery departments,
although the difference was not statistically significant, aligning with previous research findings [28,37,38]. Conversely, the higher
incidence of PTSD among nurses in emergency and critical departments may be due to more experienced nurses or head nurses being
assigned to these units, which typically encounter more complicated situations such as nursing disputes, heavy workloads, and staff
shortages. This is supported by the finding in this study that older nurses are more likely to develop PTSD.

4.4. Relationship of anxiety, depression, sleep disorders, and PTSD

It has been postulated that anxiety, depression, sleep quality, and PTSD exhibit reciprocal causality. Byllesby et al. [39] established
that nurses with PTSD evinced heightened propensities for comorbid anxiety, depression, and burnout, and that PTSD onset could
exacerbate depression, anxiety, and sleep disorders. Seto et al. [40] contended that anxiety and depression are symptomatic mani-
festations of PTSD. Moreover, sleep disorders signify a consequential diagnostic criterion for PTSD, whose presence could prognos-
ticate the severity and progression of PTSD [41], and it has been demonstrated that the treatment of sleep disorders could assuage
PTSD symptoms and severity [42]. The present study proffers that during the COVID-19 outbreak, all nurses reported elevated levels of
anxiety, depression, and sleep disorders, as attested in previous research [35,37]. Furthermore, the SDS, SAS, and PQSI scores
exhibited a direct positive correlation with the PTSD scores, revealing that nurses with depression, anxiety, or sleep disorders had a
greater propensity to develop PTSD. This corroborates the assertion that symptoms of anxiety and depression may culminate in sleep
quality impairment, whereas sleep disorders often instigate varying degrees of depression and anxiety. Therefore, during the
COVID-19 outbreak, it is crucial to prioritize the psychological well-being of nurses and introduce appropriate measures to assuage
anxiety, depression, and sleep disorders, thereby mitigating the incidence of PTSD.

4.5. Mechanism for resource integration of MA

The MA model offers several advantages that can enhance healthcare responses to large-scale events such as the COVID-19
pandemic. The incidence of PTSD among clinical nurses in MA was 15.6%, which is slightly lower than the expected range of
22-32.1% observed in previous studies [33,43]. One possible reason for this is the arrangement and cooperation within MA. During the
early stages of COVID-19, the head hospitals of MAs implemented various epidemic prevention and control measures, including the
homogeneous management of all units, technical assistance, and professional training of lower-level units [44], which helped improve
the quality of medical care and promote resource integration among the units. Furthermore, epidemic preventive measures, such as
disinfection and the allocation of medical materials, could be accomplished quickly through resource integration to ensure that all
units within the MA are well equipped to face COVID-19. The head unit also provided mental health training and care, as well as online
and offline psychological counseling for nurses in all units of the MA. These reasons may explain the relatively low incidence of PTSD
compared with earlier studies in other countries. The MA management model offers a promising means of improving healthcare re-
sponses to large-scale events, such as pandemics, by providing centralized, large-scale management of resources.

Bae et al. [45] reported that nurses were more likely to experience PTSD when their managers were incompetent. However,
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centralizing MA management requires competence and ability, which can increase the confidence of nurses in their management. This
model warrants further study to explore its potential benefits in enhancing healthcare responses to large-scale events.

5. Practical implications

These findings have several implications for theory, policy, and practice. We observed a specific association between psychosocial
factors and poor mental health among clinical nurses in MA during the COVID-19 pandemic. In addition, given the reciprocal causation
between PTSD and other mental health problems, such as anxiety, depression, and sleep disorders, healthcare administrators should
provide comprehensive and integrated interventions that consider these commodities, including psychological counseling, cognitive-
behavioral therapy, stress management, and relaxation techniques. Healthcare authorities should develop policies, practices, and
guidelines to support mentally disturbed medical staff, particularly nurses in tertiary hospitals of MA, older age, more severe
depression, more severe anxiety, and prevalent sleep disorders. At the same time, clinical psychiatrists, psychologists, and psycho-
therapists should consider these issues and design specific intervention plans while dealing with this population. Moreover, the results
suggest that the management of large-scale events, such as pandemics, could benefit from the centralization of resources and coor-
dination of care through the MA model, as demonstrated in this study. Future research should focus on evaluating and refining in-
terventions aimed at preventing and treating PTSD and other mental health problems among clinical nurses during large-scale events.

6. Limitations and strengths

This study has some limitations. First, the cross-sectional nature of the study did not allow for the interpretation of causality. While
we found a strong association between the presence of physical symptoms and the incidence of psychological distress, we could not
conclude whether psychological distress resulted in the manifestation of these physical symptoms or vice versa. Second, owing to
stringent hospital infection control protocols to minimize contact, the questionnaire was not used in the field, and the information
provided regarding symptoms could not be verified by a medical professional, which could have influenced our results. Third, only
nurses from tertiary and secondary hospitals under MA were investigated; nurses from community hospitals were not included because
of limited manpower and material resources. Finally, the number of nurses with moderate-to-severe anxiety and depression was
relatively small. The results of this study need to be further verified using multicenter, large-sample, and long-term clinical studies.

This study also has several strengths. First, to the best of our knowledge, this is the first investigation to evaluate four important
psychological factors (PTSD, anxiety, depression, and sleep disorders) among clinical nurses in the MA during the COVID-19 pandemic.
Second, we used self-evaluated scales for PTSD, anxiety, and depression for better clarification of the participants, who were subjected
to subgroup analysis. Third, our study had a relatively larger sample size (n = 1286) compared to most similar studies and included
individual nurses from hospitals of varying classes and departments.

7. Conclusion

This study suggests that, during a pandemic, it is crucial to pay attention to the mental health of nurses, especially those at high risk
of developing PTSD, and to provide timely mental health interventions to reduce further harm. It also highlights the potential benefits
of a centralized management model such as the MA in improving healthcare responses to large-scale events.
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