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Objectives: In the face of the COVID-19 pandemic, medical staff in China were
more likely to suffer from psychological problems. By investigating the actual
state of psychological stress response of medical staff during the COVID-19
outbreak, the study discussed and analyzed the influencing factors of different
psychological states in order to prevent the occurrence of serious adverse
emotional events in medical staff.

Methods: In the Xiangyang Central Hospital, 1,466 medical staff members have
adopted the Psychological Questionnaire for Emergencies Events of Public
Health (PQEEPH), which includes questions about depression, neurasthenia, fear,
obsessive anxiety, and hypochondriac disorders. The questionnaire also asks
about gender, age, education level, health, department, position, and whether
personnel exposure history correlation analysis has been confirmed.

Results: The survey revealed that 55% had depression, 26.7% had neurasthenia,
95% had fear, 47.9% had obsessive anxiety, and 69.3% had hypochondria. The
effects of depression and hypochondriac emotional stress were significantly
greater in female workers than in male workers (p<0.05). Those with higher
educational levels had a stronger emotional stress response. Medical professionals
with or without contact histories, those who were suspected or confirmed, as
well as those in various positions and departments, all demonstrated significant
differences in their stress emotions (p<0.05).

Conclusion: Emotional stress affected medical professionals, especially doctors
and nurses, who were on the front lines of clinical work in the face of significant
public health emergencies. Therefore, to reduce the stress burden and enhance
mental health on medical staff, hospitals were suggested to improve their
emergency management practices. In addition, the sensitization knowledge
training and psychological counseling for front-line clinical staff should
be strengthened.
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1. Introduction

Coronavirus Disease 2019 (COVID-19) is a virus pandemic.
2019-nCoV, a novel coronavirus that formed a clade within the
subgenus sarbecovirus, Orthocoronavirinae subfamily, was isolated
from human airway epithelial cells using unbiased sequencing to
identify a previously unknown B-coronavirus in samples from
pneumonia patients (Aslam and Mehra, 2020; Zhu et al., 2020). Many
studies in China (Menon et al., 2022), Germany (Stangier et al., 2021),
Greece (Golemis et al, 2022), India (Shoib et al, 2021), Italy
(Montanaro et al., 2021), Malaysia (Wong and Alias, 2021), Pakistan
(Hayat et al., 2021), Spain (Romero-Gonzalez et al., 2021), and the
United States of America demonstrate that a significant portion of the
general population exhibits significant symptoms of anxiety,
depression, and posttraumatic stress (Haikalis et al., 2022).

In December 2019, the Novel Coronavirus outbreak started in
Wauhan, Hubei Province, China, and spread around the world with
astonishing speed (Chen et al., 2020). The Chinese Centers for Disease
Control and Prevention (CCDC) has classified the epidemic as a Class B
national infectious disease and has implemented prevention and control
measures for Class A infectious diseases because of the epidemic’s
ongoing growth (Xiao et al., 2020). The WHO officially recognized the
outbreak as a Public Health Emergency of International Concern
(PHEIC) on January 31, 2020 (Kang and Xu, 2020; Worsnop et al.,, 2021).

As of February 24, 2020, a total of 3,387 medical workers from 476
medical institutions in China have been infected with COVID-19, and
six people have died, of which 90.4% (3,062 cases) are from Hubei
Province (Zhang et al., 2021). The COVID-19 pandemic has had an
unprecedented impact on healthcare systems, also has significant and
lasting psychological effects on patients and medical workers (Rashid
etal, 2021). And it also meant increased family and work obligations
for healthcare workers (Fecley et al.,, 2021). A study revealed that a
high proportion of front line healthcare workers had negative
emotional response (Kebede et al., 2021; Olivares-Tirado and Zanga-
Pizarro, 2022). Strict measures never used in China in modern times
were used to contain the virus' spread. Major cities and entire
countries implemented widespread “red zones” and quarantines,
advised residents to stay at home, and then instituted lockdown
restrictions on incoming and outgoing travelers, on gatherings, and
the closure of schools and businesses (Li et al., 2020). Many negative
psychosocial effects in nurses have been reported, including stress,
anxiety, and depression symptoms caused by fear, high mortality rates,
and uncertainty (Kakin et al., 2020). Another study, conducted with
30 Chinese nurses working on the frontlines, identified the causes of
negative psychological experiences of nurses during the COVID-19
pandemic as heavy workload, pressure, fear, anxiety, helplessness, and
unfamiliarity with the environment and disease (Kandemir et al.,
2021). A study examined the social representations of the SARS-
CoV-2 virus in Italy, and the most common categories were virus
spread, negative feelings, life during quarantine, and virus health
consequences (Guarino et al., 2021). Negative lifestyle behaviors were
associated with an increased risk of adverse outcomes from
coronavirus disease, such as decreased physical activity, decreased
sleep, and increased smoking (Radwan et al., 2021). While one-third
women lost weight and a significant proportion gained weight during
the COVID-19 pandemic in Saudi Arabia, it needed to carefully
consider those at risk in the future (Al-Musharaf et al., 2021).
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The COVID-19 outbreak presented a significant challenge and
stress to frontline medical workers in China, and stress is closely related
to a psychological response (Feng and Yin, 2021; Obbarius et al., 2021).
The psychological stress response of front-line medical workers
providing medical support to COVID-19 patients, on the other hand,
was unknown (Boyadzhieva et al., 2020; Kroll et al., 2021). The worst-
affected city is Xiangyang, which is adjacent to Wuhan (Yuan et al.,
2020). Every day, the Xiangyang Central Hospital, the largest grade-A
hospital in the Northwest Hubei province, more than 200 patients with
fever were received daily. Working stress may have a direct effect on
anxiety and an indirect effect on anxiety through a sense of control
(Ripp et al.,, 2020; Saffari et al., 2021; Hou et al,, 2022). As the number
of people infected with suspected or confirmed COVID-19 rises,
healthcare workers face not only increased workloads but also the risk
of infection. Because of the uniqueness and high risk of the job, the
psychological strain on all positions in the hospital is enormous,
particularly on front-line clinical medical staff such as fever clinic, fever
ward, 120 emergency centers, CT room, and other workers who come
into contact with fever patients. By understanding the psychological
state and characteristics of medical workers in the outbreak of a novel
Coronavirus, this study aims to provide a reference for the formulation
of a psychological crisis intervention plan in emergency cases.

2. Methods
2.1. Subjects

From February 6th to March 16th, 2020, a group of people worked
at the Xiangyang Central Hospital, the Affiliated Hospital of the Hubei
University of Arts and Science in Xiangyang, China.

With an average daily outpatient reception capacity of 6,500 and
a medical staff of 4,000, Xiangyang Central Hospital is one of the
largest grade-A hospitals in the Northwest Hubei province.

During the COVID-19 pandemic, a random online sampling survey
was conducted among the staff of Xiangyang Central Hospital to collect
the psychological stress response of medical staff. 2,000 questionnaires
were distributed, with 1,466 effective questionnaires recovered at a 73.3%
recovery rate. All participants volunteered to participate.

The ethics committees of Xiangyang Central Hospital, the Affiliated
Hospital of the Hubei University of Arts and Science in Xiangyang,
China, approved the study. Before any study-related procedure, all
participants were informed about the investigational nature of the
study, the use of their data, and the signed informed consent form.

2.2. Research methods

All subjects were questioned and tested in an anonymous online
personal interview.

The online questionnaire survey method was used, and
questionnaires were distributed to hospital staff anonymously by
scanning Quick-Response codes from the questionnaire star platform.'
The PQEEPH comprises 25 items divided into five dimensions:

1 www.wjx.cn
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depression, neurasthenia, fear, obsessive anxiety, and hypochondria
(Huang etal., 2021). The score is determined by the degree of emotional
response (none, mild, moderate, and severe). The dimension score is
calculated by dividing the total score for each dimension by the number
of items. The theoretical maximum and minimum scores are 3 and 0,
respectively. The higher a dimension’s score, the more severe the
emotional reaction of the subjects on that dimension.

2.3. Quality control

(1) Investigators training: The Xiangyang Central Hospital trained
neurologists to ensure the consistency and accuracy of the questionnaire.
(2) To ensure the authenticity and accuracy of the questionnaire, trained
inspectors distributed it online to 2,000 medical workers in the hospital.
(3) One-to-one coaching for medical staff who have any questions about
filling out the questionnaire, to minimize errors.

2.4. Statistical analysis

Comparison of multiple groups of general data: for measurement
data, a one-way ANOVA was used, and for multiple rate comparison
and statistical hypothesis of count data, Joint Hypotheses Test (f-test),
or Statistical Hypothesis Test was used. For confidence and
significance level, the Student’s - Test (¢-test) was used to compare the
measurement data (both agreed with the normal distribution), the
SNK-Q test for pair comparison, and the rank-sum test for
non-normal distribution. SPSS 22.0 and Origin 2019b software were
used to statistically process all data, and p<0.05 was considered
statistically significant. Each value represents the mean of four
replicates + standard deviation (SD).

3. Results

3.1. General information for medical
workers

There were 263 (17.9%) males and 1,203 (82.1%) females among
the 1,466 subjects. Age statistics: 1,015 (69.2%, young) were <44 years
old, while 451 (30.8%, middle-aged) were >44 years old. Education:
314 (21.4%) had a junior college degree or less, 840 (57.3%) had a
bachelor degree, and 312 (21.3%) had a master’s degree or higher.
There were 396 doctors (27.0%), 854 nurses (58.3%), 173 technicians
(11.8%), and 43 administrative personnel (2.9%). COVID-19 patients’
contact history: 885 (60.4%) had no contact history, while 581 (39.6%)
had contact history. Their COVID-19 infection status was as follows:
1,440 non-COVID-19 patients (98.2%) and 26 COVID-19 patients
(1.8%). Departments: 174 (11.9%) in the fever outpatient department
and fever ward, 119 (8.1%) in the emergency center and ED
(emergency department), 448 (30.6%) in the clinical medical
department, 448 (30.5%) in the internal medicine department and
ward, 234 (16.0%) in the surgical department and ward, and 43 (2.9%)
in the administrative department.

Figure 1 depicts the incidence of the five dimensions of the subjects,
where 0 indicated emotional stress did not affect them and > 1 indicated
emotional stress affected them. In 1,466 subjects, the incidence of five
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dimensions were depression 807, accounting for 55%, neurasthenia 397,
accounting for 26.7%, fear 1,392, accounting for 95%, obsessive anxiety
702, 47.9%, and hypochondria 1,016, accounting for 69%.

3.2. Emotional stress responses in different
gender and age groups

Depression and hypochondria were significantly different in
gender (p<0.05), with female medical workers scoring 2.82+2.42,
slightly higher than males scoring 1.81 +2.53. Female medical workers
scored 1.35+1.26, slightly higher than males scoring 1.21+1.26.
We found women to be more susceptible to depression, hypochondria,
and other stress responses than men. In terms of age, there was no
significant difference between the two groups of age <40 and > 40 but
at 40 (p>0.05; Table 1).

3.3. Comparison of emotional stress
response to health status and novel
coronavirus exposure

Besides obsessive anxiety, there were significant differences in the

four dimensions of depression, neurasthenia, fear, and
hypochondriasis between the infected and non-infected persons
(p<0.05). The scores of the infected in all five dimensions were higher
than those of the uninfected persons (Table 2), indicating that the
emotional stress response of COVID-19 infected persons was stronger
than that of healthy persons.

In terms of contact history (Table 2), there were significant
differences in the five dimensions between the two groups (p <0.05).
The scores for depression without contact history were 1.59 +2.30,
while the scores for contact history were 2.15+2.59, the scores for
obsessive anxiety without contact history were 1.06 +1.82, and the
score of contact history was 1.75+2.42, the difference was extremely
significant (p<0.01). This demonstrated that exposure to novel
coronavirus-infected patients adversely affected every aspect of the

psychological and emotional health of medical personnel.

3.4. Comparison of emotional stress
responses under different educational
levels

The results of the F-test for different educational levels showed that
there was no significant difference between the bachelor group and the
postgraduate or above group (p>0.05), but there were differences in all
five dimensions compared with the college or below group (p <0.05),
and the higher the educational level, the stronger the emotional stress
response (Table 3). There were extremely significant differences between
the two dimensions of neurasthenia and obsessive anxiety (p<0.01).

3.5. Comparison of emotional stress
response of medical staff in different posts

An F-test of medical staff members in various positions revealed that
the doctor and nurse groups significantly outperformed the technician
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FIGURE 1
Incidence of five dimensions in 1466 subjects (n, %).

TABLE 1 Comparison of emotional dimensions in different genders and age groups.

Projects Age<40 Age>40

(n=1,131) (n=335)
Depression 1.81+2.53 2.8242.42 0.044 0.034 1.82+2.46 1.80+2.38 0.135 0.892
Neurasthenia 2.72+3.01 2.74+2.85 0.601 0.082 2.73+2.89 2.77+2.85 0235 0.814
Fear 434+3.44 448+325 1.680 0.093 4.43+3.25 4.56+3.41 0.627 0531
Obsessive anxiety 1.28+2.16 1.35+2.09 0.076 0.060 1.33+2.09 1.37+2.18 0357 0.721
Hypochondriac 1.21+1.26 1.35+1.26 0.440 0.036 1.33+1.26 1.32+1.28 0.174 0.862

Each value represents the mean of four replicates + standard deviation (SD).

TABLE 2 Comparison of differences in emotional dimensions of one’s health status and whether or not there is a novel Coronavirus exposure history.

Projects Healthy Infected Non-contact Contact

(n=1,440) (n=26) (n=1,131) (n=335)
Depression 1.78+2.38 3.81+4.26 4228 0.023 1.59+2.30 2.15+2.59 4329 0.001
Neurasthenia 2.69+2.83 539+4.43 4767 0.042 2.46+2.75 3.14+3.02 4423 0.040
Fear 440+3.22 7.81+4.94 5.297 0.020 4.14+3.1371 4.93+3.44 4546 0.012
Obsessive anxiety 1.29+2.01 3.50+4.54 5330 0210 1.06+1.82 1.75+2.42 6.163 0.009
Hypochondriac 131+1.24 2.15+1.75 3389 0.022 1.20+1.22 1.49+131 4324 0.041

Each value represents the mean of four replicates + standard deviation (SD).

and administration groups in five dimensions (p<0.05), with an
extremely significant difference in obsessive anxiety (p <0.01; Table 3).

3.6. Comparison of emotional stress
response of medical staff in different
departments

Depression, neurasthenia, and hypochondria were significantly
different between departments (p<0.05). The clinical medical
department and fever outpatient department had the highest
depression dimension scores, with 2.12+2.40 and 2.04+2.69,
respectively. The highest scores in the neurasthenia dimension were
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obtained by the emergency department and the internal medicine
department, which were 2.96 +2.81 and 2.87 +2.91, respectively. The
fever outpatient department and the internal medicine department
had the highest hypochondriasis dimension scores, with 1.43+1.36
and 1.41 +1.23 points, respectively (Table 4).

4. Discussion

Fear was prevalent in this study (95%), which could be attributed
to the fact that the cluster infection had been reported among the
medical staff in many hospitals in Wuhan as well as the disease’s
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TABLE 3 Comparison of emotional dimensions of medical staff under different educational levels and different positions.
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limited understanding and the lack of effective medical measures or
vaccine intervention in the early stages of the outbreak. Medical staft
was primarily concerned about their families and themselves were
infected, so they washed their hands repeatedly, scrub surfaces and
appeared paranoid. Depression and hypochondriasis were prevalent
in 55 and 69.3% of the population, respectively, and were primarily
manifested as a slow reaction, insomnia, easy fatigue, and difficulty in
concentration. They were concerned about the hospital’s limited
protective materials and suspected that their workplace prevention
and control procedures were not standardized, such as lack of strict
hand hygiene and disinfection and lack of a standard mask tightness
test. When removing protective clothing, they are especially concerned
about touching clean clothes inside and spreading infection.
According to some studies on the impact of the SARS outbreak on
social psychology, approximately 20% of people were depressed, and
the incidence rate of depression among nurses was 45% (Maunder
et al., 2006), which was like the incidence rate of depression in this
study. The SARS outbreak’s impact on people is primarily manifested
in sleep disorders, which include difficulty falling asleep, difficulty
maintaining sleep, and decreased sleep satisfaction (Elser et al., 2021).
Compared with this study, during the COVID-19 pandemic, medical
staff suffered psychological fear, neurasthenia and other problems,
which also caused different degrees of damage to their sleep quality.

4.1. Emotional stress response of medical
workers of different genders

In this study, female medical workers’ emotional stress reaction
was higher than males’; because nurses are mostly female (854 nurses,
including 22 males and 832 females). The study also discovered that
nurses with various jobs showed significant differences in the five
dimensions of emotional stress reaction, with many recent studies on
psychological research showing that nurses during the outbreak
reported similar findings (Abdulah et al., 2021; Walecka et al., 2021).
The first reason is that the outbreak is sudden and highly infectious,
and many infected clinical nurses are under great psychological
pressure. Secondly, because most nurses had not participated in
systematic disaster emergency training or public health emergencies,
they lacked experience dealing with unexpected infectious diseases.
Thirdly, nurses have extensive contact with patients as well as a heavy
workload and pressure. Many medical procedures, such as venous
blood collection, infusion, vital sign monitoring, and so on, necessitate
close contact between nurses and patients; even minor errors can
cause infection (Ottum et al., 2013). The inconvenience of wearing
protective clothing (such as airtight, blurred vision, and inflexible
hands after wearing gloves) caused heavy difficulties for the actual
operation of nurses during the COVID-19 lockdown period.

4.2. Emotional stress responses to
COVID-19 infection

In this study, 26 medical workers were diagnosed with COVID-19,
and the intensity of their emotional stress response was greater than
that of healthy medical workers. There were significant differences
between the two groups in depression, fear, and hypochondria
(p<0.05). The intensity of the five dimensions of emotional stress
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TABLE 4 Comparison of emotional dimensions of staff in different departments.

Projects Fever Emergency Clinical Internal Surgical Administrative
outpatient = department medical medicine department department
department (n=119) department  department (n=234) (n=43)
(n=174) (n=448) (n=448)
depression 2.04+2.69 1.65+2.32 2.12+2.40 1.89+2.44 1.60+2.38 1.94+2.51 1432 0013
neurasthenia 2.74+2.90 2.96+2.81 2.57+2.79 2.87+291 250+2.84 2.81+2.95 2362 | 0013
fear 4.26%3.30 4.25+3.19 4.37+2.84 4.76+3.39 4.35+3.25 3.79+3.10 2313 | 0.076
obsessive
1.2442.09 1.16+2.01 1.38+2.15 1.58+2.25 1.09+1.72 1.27+1.99 1307 | 0.058
anxiety
hypochondriac 1.43+1.36 1.19+1.23 1.39+1.15 1.41+£1.23 1.25+£1.27 1.16+£1.23 3.546 0.010

Each value represents the mean of four replicates + standard deviation (SD).

response was higher in medical workers with a history of contact with
infected people than in medical workers without a history of contact
(p<0.05). The following were the primary causes of the psychological
stress reaction: (1) Novel Coronavirus hypochondriasis is a
psychological condition caused by other disease symptoms, as well as
a suspicion that the current symptoms of physical discomfort are
caused by the novel Coronavirus. (2) Since the outbreak of the
epidemic, the number of infected people across the country has risen
sharply because of environmental factors, the maximum emergency
response mechanism has been activated, and the entire nation has
entered a state of war readiness. People who have been infected with
the virus must be isolated for treatment, and anyone who has had
contact with them (including family members, friends, and even
strangers) must be sent to isolation sites regardless of clinical
symptoms. Medical personnel were prone to anxiety and fear in such
an environment. (3) In the early stages of the epidemic, a lack of
understanding of the virus, as well as unreliable public opinion
information and rumors, exacerbated several psychological issues, such
as sensitivity, suspicion, and fear of clinical workers (Mohammed,
2021; Tindle et al., 2022).

4.3. Emotional stress response of medical
staff in different posts and departments

During the SARS epidemic, some researchers studied the mental
health of medical staff and discovered that there were significant
differences in depression and anxiety among the medical staff in
different departments (Moeller et al.,, 2021; Onchonga et al., 2021).
Medical staff in high-risk environments had poorer mental health
than those in low-risk environments, and they were nervous and
lacked coping skills (Engelbrecht et al., 2021; Tolksdorf et al., 2022).
The emotional stress response of medical staff in direct contact with
COVID-19 patients, such as fever outpatient and ward, medical
technology department (CT room, laboratory department), and
emergency department, was found to be more significant than in
general medicine, surgery, and functional departments (p<0.05),
according to this study. The following are some explanations: (1) At
the beginning of the epidemic, many patients flooded into Xiangyang’s
emergency department and fever clinic. To assist, the hospital
mobilized much medical personnel from the department of
non-respiratory and infectious diseases. It was natural to be nervous
when meeting critically ill patients because of a lack of experience.
Even experienced doctors and nurses can feel helpless in the face of
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death. The medical staff has seen many such tragic scenes, and
psychological overload will appear on the face of the death of patients
without relatives to see them off (Sun et al., 2020; Omolola et al., 2021;
Tolksdorf et al,, 2022). The term vicarious trauma (VT) refers to
witnessing many cruel and destructive scenes, the impact of which
exceeds some peoples psychological and emotional tolerance,
resulting in a variety of psychological abnormalities. These abnormal
phenomena, usually motivated by sympathy and empathy for the
survivors and their trauma, cause serious physical and mental distress
if not complete mental breakdown. According to studies, vicarious
trauma is caused primarily by the personal factors of rescuers and
specific environmental factors (Fernandes et al., 2021; Lankarani et al,
2021). (2) The fever clinic and ward are in different departments of the
hospital, and the interaction between medical staff requires mutual
understanding, support, and tolerance. Different working styles, team
cultures, interpersonal pressure, and medical personnel will all cause
physical and mental problems.

Based on the experience of previous SARS or Ebola outbreaks
(Jefferies et al., 2020; Keshvardoost et al., 2020), and in light of the
COVID-19 pandemic, the following suggestions were made to
improve the psychological condition of medical staff: (1) To reduce
the risk of novel coronavirus infection, hospitals can improve infection
control knowledge training for medical staff and develop relevant
management procedures and emergency plans. (2) Make human
resource allocation and protective material scheduling more scientific
and reasonable to ensure the orderly development of logistics work
and reduce clinical medical workers’ psychological stress. (3) Improve
medical staff’s sense of vocation and belonging through humanistic
care and encouragement. (4) Understand the psychological dynamics
of medical workers on time, focus on physical and mental health, and
open online and offline psychological clinics for consultation and
counseling regularly. (5) Update epidemic information, reduce
medical staff panic, and alleviate psychological fear and anxiety.

This study has some limitations due to the online random
sampling survey of medical staff. Despite the ongoing COVID-19
pandemic, future research would continue to focus on the mental
health of medical staff in hospitals and expand the scope of
investigations to conduct face-to-face research.

5. Conclusion

Based on a comprehensive analysis of a sample of 1,466 hospital
workers, the study found that clinical doctors, nurses and management
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staff were all affected by both physical and psychological factors
during the COVID-19 pandemic, which resulted in varying levels of
depression, neurasthenia, fear, obsessive anxiety and stress responses.
Therefore, to reduce the stress burden and enhance mental health on
medical staff, hospitals were suggested to improve their emergency
management practices. In addition, the sensitization knowledge
training and psychological counseling for front-line clinical staff
should be strengthened, and to help health staff better prepare for the
possibility of another pandemic in the future.
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