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Abstract: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a novel coronavirus isolated
from airway epithelial cells in patients with pneumonia. At the end of December 2019, the coronavirus dis—
ease 2019 (COVID-19) epidemic began in Wuhan, China, and gradually spread all over the world. There have
now been more than 11 125 000 confirmed cases and 528 000 deaths worldwide. Although people took pre—
ventative measures against this virus, both the virus and the epidemic still caused great stress and panic. A

random sample survey with an anonymous questionnaire was used and 710 valid samples were collected.
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Knowledge about the virus, preventive measures and stress levels were assessed in this survey. The results
showed that people generally had effective precautions during the epidemic. Medical staff, medical students,
nonmedical students, and other workers had different awareness levels about the virus, and their stress levels
also varied. People in Wuhan had higher levels of stress than those in other regions. People who implement—
ed effective preventive measures and had a good understanding of SARS—CoV -2, especially medical staff,
had lower stress levels. This study aims to analyze the effectiveness of preventive measures against SARS—
CoV -2 and the psychological stress levels of populations, and to further explore the response measures in
various aspects such as disease treatment, media coverage and government measures, so as to help alleviate
the psychological stress brought by the novel coronavirus.
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(COVID-19); psychological stress; disease cognition; disease precaution
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Since December 2019, a string of unexplained
pneumonia cases have emerged in Wuhan, China and
received global attention. On January 12, 2020, the
World Health Organization (WHO) named this new
virus as the 2019 novel coronavirus (2019-nCoV),
which was later changed to severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) by Inter—
national Committee on Taxonomy of Viruses (ICTV).
On February 11, 2020, the WHO named the di-
sease caused by the SARS-CoV -2 as coronavirus
disease 2019 (COVID-19)!Y. The National Health
Commission of China took prevention and control
measures for Class A infectious diseases. The United
Kingdom (UK) government invested £20 000 000 to
help develop a SARS—CoV -2 —specific vaccine. In
addition, the United States (US) has suspended entry
of immigrants and non—-immigrants who once travel—
led to high-risk zones to halt further virus spread®.
According to the WHO COVID-19 situation report,
by July 5, 2020, there have been more than 11 mil-
lion diagnosed cases all over the world, and over
528 thousand people died from the virus!,

SARS-CoV-2 is the seventh newly discovered
coronavirus that can infect humans. By constructing
a phylogenetic tree, scientists found that SARS -
CoV-2 was homologous to bat SARS-like corona—
virus, Structural analysis revealed mutations in viral
spike and nucleocapsid proteins, which resulted in
SARS-CoV-2 being less pathogenic than the SARS-
CoVPl. Patients infected with the virus developed
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fever, malaise, dry cough, leukopenia, lymphopenia,
and CT ground —glass opacities of the lungs, while
there were few obvious symptoms of the upper res—
piratory tract and digestive tract infections. SARS -
CoV-2 appears to be generally milder than SARS-
CoV in terms of severity, mortality, and transmissi—
bility, so the patient’s vital signs are stable in most

s, Patients with chronic diseases (e.g., diabe—

case
tes) are prone to developing severe diseases inclu—
ding acute respiratory distress syndrome (ARDS),
requiring ICU admission and oxygen therapy, with a
high mortality rate 2 days after hospitalization for
ARDS. The incubation period of the virus is be-
tween 2 and 14 days. Human—to—human transmis—
sion mainly occurs via droplets or direct contact®.
Currently, no vaccine or antiviral drug exists to
cope with COVID -19. After further study, drugs
such as lopinavir, ritonavir, and nucleoside ana—
logues may be included in the treatment regimen’.
Understanding the public knowledge of the
virus enables the public sector to predict public be—
havior, which is crucial for assessing clinical readi-
ness for a highly pathogenic viral pandemic!™~". A
survey showed that medical staff were a high —risk
infection group during the MERS (Middle East res—
piratory syndrome) and SARS outbreaks'”. Medical
students, especially preclinical —year medical stu—
dents, also had a high risk of getting infection®. The
high risk of infection would make healthcare workers

anxious, which may be harmful to the physician’s
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personal health, as well as his or her real-time de—
cision-making abilities during patient care!>,

To know about public knowledge of SARS -
CoV -2 as well as its impact on different citizens’
behavioral and psychological status, and to offer
useful suggestions and measures, questionnaires re—
lated to knowledge, behavior and anxiety were de—
signed to investigate the situation of the public,
medical students, and medical staff from different

regions and with different ages.

1 Methods

1.1 Participants

During the most serious outbreak period of
SARS-CoV -2 in China in February, we designed
the questionnaire to assess people’s knowledge and
stress level on COVID-19. Each participant filled
out the same questionnaire, which included the
public’s general knowledge of SARS—CoV-2, mea-
sures taken to avoid the virus, and psychological
stress levels. A stratified cluster method was used to
randomly select survey participants. Online ques—
tionnaires were released and distributed to people
of different ages, educational backgrounds, districts
and industries. We also invited respondents to share
the questionnaire with others to select more sam-
ples. All respondents were well informed and vo-—
luntarily participated in the survey!'”.
1.2 Research contents

The questionnaire included basic knowledge of
the new coronavirus pneumonia, protective mea—
sures and the psychological stress of the population
during the public health emergency. We designed
seven measures for the prevention of novel corona—
virus infections to examine participants’ basic be—
haviors and attitudes during the outbreak. Statistical
methods were used to compare the differences in
prevention measures among different populations. In
addition, the knowledge of the new coronavirus a—
mong the population was calculated by using 12
judgment questions. Participants chose “True”,
“False” or “Uncertain” based on their knowledge.
One point was awarded for each correct answer, and

no point for a wrong or uncertain answer. The total

score was 12. Statistical methods were used to cal-
culate the scores and differences in knowledge of
the new coronavirus of different populations. Finally,
according to the stress system research model™!, to
evaluate the corresponding physical and mental
symptoms and degrees of individual psychological
stress response, we created 20 statements with refe—
rence to Self-rating Depression Scale (SDS) and
Self—rating Anxiety Scale (SAS), etc. Participants
responded to these statements as “Strongly agree”,
“Agree”, “Neutral”, “Disagree” or “Strongly dis—
agree”. A Likert scale!” was used, with “5” indica—
ting “Strongly agree” and “1” indicating “Strongly
disagree”. Each subject was evaluated for beha —
vioral, emotional and physical responses, and the
total stress score was calculated. The maximum
score was 100.
1.3 Analysis methods

The subjects completed questionnaires without
providing their names. We summarized the results,
entered the data in Excel, and conducted statistical
analysis with SPSS 18.0 for Windows. Quantitative
variables were expressed as the mean values with
standard deviations. Qualitative variables were ex—
pressed in numbers and percentages. Chi —square
tests and variance tests were used to compare the
specific differences between people with different
social roles. A P value less than or equal to 0.05

was considered statistically significant.
2  Results

2.1 Opverall characteristics of respondents

A total of 710 valid respondents were included
in this study (295 for men and 415 for women). The
majority of participants were aged between 18 and
24 (49.44%) and between 25 and 39 (33.10%). Most
of them had a bachelor’s degree or above (45.49%)
or were university students (40.14%). All the respon-—
dents were further divided according to their social
status as follows: 130 medical workers (18.31%),
108 medical students (15.21%), 209 nonmedical
students (29.44%) and 263 other workers (37.04%).
All of the participants were Chinese citizens. The

baseline information of the participants is shown in
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Table 1. cal staff, medical students, nonmedical students and

2.2 Behavioral measures taken against the no—
vel coronavirus

According to the Chi-square test, there were
three measures that showed significant differences
between different groups. For the measure item
“Wash hands frequently and avoid touching eyes,
nose, and mouth when going outside”, 99.23% of
the 130 medical staff chose “Yes”

was significantly higher than that of college stu—

. The prevalence

dents or other professionals. A total of 93.85% of
medical staff would use a tissue to cover their
mouth and nose when sneezing or coughing. This
figure was also significantly higher than that of the
other three groups. Interestingly, for these two items,
the prevalence of taking these measures was higher
among other occupational groups than among col
lege students (medical and nonmedical students),
which suggests that we should raise the awareness
of preventing disease transmission among college
students in basic college courses. When there was a
symptom of fever, regardless of whether the respon—
dent was a medical professional, medical student,
nonmedical student or other worker, our question—
naire data showed that willingness to go to hospital
for treatment was relatively low. The highest ratio
was among other workers (79.47%). The prevalence
of taking preventive measures in different groups is
shown in Table 2
2.3 Knowledge of the novel coronavirus

The knowledge of SARS-CoV -2 among medi—

other workers showed significant differences. It can
be seen from the analysis that the average score of
the virus —related knowledge of medical personnel
reached 11.08+1.38, while the score of other work—
ers was the lowest, only 9.69+1.86. As for college
students, the score of the knowledge of medical stu—
dents (10.55+1.69) was higher than that of nonme—
dical students (9.79+1.55). After all, the students
from medical colleges had benefited from multiple
professional courses. The correct answer rates of the
12 questions and the scores of each group are listed
in Table 3.
2.4 Stress levels towards the novel coronavirus

Table 4 shows the scores of the stress response
related to COVID-19 in the four groups of people.
Of all the groups, the nonmedical students had the
highest total score (42.38+17.36), while medical staff
had the lowest one (37.25+15.69). We divided the
questionnaire into 3 dimensions, in which the emo-
tional response score was ranked the highest in all
four groups. A total of 28.45% reported “Strongly a—
gree” to “You feel worried about COVID-19”. Only
34.08% of the people were sure about “I am not
scared of what is going on”.
2.5 Comparison of stress levels between Hubei
and other regions

Hubei residents had a much higher score
(48.59+18.29) than other people (F=18.099, P<0.01).
The rate of choosing “Strongly agree” was signifi—

cantly high for the 5 questions. A total of 11.11%

Table 1 The baseline information of the study sample

Number (proportion, %)

Characteristics Medical staff ~ Medical students ~ Non-medical students ~ Other occupations Total
(n=130) (n=108) (n=209) (n=263) (n=710)
Age group <18 0 (0) 0 (0) 3 (1.44) 5 (1.90) 8 (1.1
18~24 6 (12.31) 102 (94.44) 200 (95.69) 3 (12.55) 351 (4
25~39 1 (70.00) 6 (5.56) 6 (2.87) 132 (50.19) 235 (33. 10
40~59 23 (17.69) 0 (0) 0 (0) 2 (34.98) 115 (16.19)
=60 0 (0) 0 (0) 0 (0) 1 (0.38) 1 (0.14)
Educational ~ Undergraduate 4 (3.08) 94 (87.04) 184 (88.04) 3 (1.14) 285 (40.14)
background ~ Bachelor’s degree or above 118 (90.77) 14 (12.96) 22 (10.53) 169 (64.26) 323 (45.49)
High school or below 8 (6.15) 0 (0) 3 (1.44) 91 (34.60) 102 (14.37)
Gender Male 29 (22.31) 49 (45.37) 102 (48.80) 115 (43.73) 295 (41.55)
Female 101 (77.69) 59 (54.63) 107 (51.20) 148 (56.27) 415 (58.45)
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Table 2 Prevalence of precautionary measures taken by different populations
It bout Number (proportion, %) Total
" ems abou Answers Medical staff Medical students Non-medical students Other workers _07?0 X P

precattionary measures (n=130) (n=108) (n=209) (n=263) (n=710)
Give up unnecessary Yes 129 (99.23) 106 (98.15) 205 (98.09) 257 (97.72) 697 (98.17) 1.12  0.772
outdoor activities No 1(0.77) 2 (1.85) 4 (1.91) 6 (2.28) 13 (1.83)
Wash hands frequently Yes 129 (99.23) 94 (87.04) 185 (88.52) 253 (96.20) 661 (93.10) 24.55 1.90E-5
and avoid touching eyes,
nose and mouth No 1 (0.77) 14 (12.96) 4 (11.48) 10 (3.80) 49 (6.90)
when going outside
Cover your nose and Yes 122 (93.85) 91 (84.26) 173 (82.78) 234 (88.97) 620 (87.32) 10.47 0.015
mouth with a tissue
when coughing or No 8 (6.15) 17 (15.74) 36 (17.22) 29 (11.03) 90 (12.68)
sneezing
Cover your nose and Yes 129 (99.23) 106 (98.15) 203 (97.13) 256 (97.34) 694 (97.75) 1.94  0.585
mouth with a ask
when going out No 1 (0.77) 2 (1.85) 6 (2.87) 7 (2.66) 16 (2.25)
Pay attention to the Yes 127 (97.69) 101 (93.52) 204 (97.61) 254 (96.58) 686 (96.62) 4.26  0.234
increase in the
number of daily cases No 3(2.31) 7 (6.48) 5(2.39) 9 (3.42) 4 (3.38)
Avoid contact with Yes 128 (98.46) 107 (99.07) 209 (100.00) 261 (99.24) 705 (99.30) 2.86  0.413
others and isolate
yourself when having No 2 (1.54) 1 (0.93) 0 (0.00) 2 (0.76) 5 (0.70)
a fever
Go to hospital immediately ~ Yes 103 (79.23) 68 (62.96) 164 (78.47) 209 (79.47) 544 (76.62) 13.33  0.004
when there is a fever No 27 (20.77) 40 (37.04) 45 (21.53) 54 (20.53) 166 (23.38)

Table 3 Cognition of SARS—CoV-2 among different populations

Number (proportion, %)

Yes/No statements about the virus Answers Medical staff Medical students Non—medical students Other workers — Total
(n=130) (n=108) (n=209) (n=263) (n=710)

SARS-CoV-2 is caused by coronavirus Yes 129 (99.23) 104 (96.3) 199 (95.22) 249 (94.68) 681 (95.92)
SARS-CoV-2 can cause secondary infections Yes 122 (93.85) 9 (82.41) 178 (85.17) 216 (82.13) 605 (85.21)
SARS-CoV-2 can be spread by coughing droplets Yes 129 (99.23) 107 (99.07) 209 (100.00) 262 (99.62) 707 (99.58)
SARS-CoV-2 can be transmitted from person to person ~ Yes 129 (99.23) 06 (98.15) 209 (100.00) 262 (99.62) 706 (99.44)
People with underlying diseases (such as Yes 126 (96.92) 5 (87.96) 155 (74.16) 198 (75.29) 574 (80.85)
diabetes, cancer, kidney failure, etc.)
are susceptible
Vomiting and diarrhea are one of the signs Yes 113 (86.92) 84 (77.78) 141 (67.46) 170 (64.64) 508 (71.55)
and symptoms of the new type of pneumonia
Patients infected with the novel Yes 124 (95.38) 104 (96.30) 188 (89.95) 222 (84.41) 638 (89.86)
coronavirus may have no symptoms or signs
The incubation period of the virus Yes 117 (90.00) 86 (79.63) 161 (77.03) 231 (87.83) 595 (83.80)
is 14 days
I know the diagnostic criteria for Yes 126 (96.92) 95 (87.96) 137 (65.55) 185 (70.34) 543 (76.48)
SARS-CoV-2 infection
Antibiotics are effective drugs for No 101 (77.69) 91 (84.26) 143 (68.42) 153 (58.17) 488 (68.73)
treatment of the coronavirus
There are new coronavirus vaccines No 120 (92.31) 99 (91.67) 197 (94.26) 220 (83.65) 636 (89.58)
available
Washing hands with soap and water can Yes 104 (80.00) 79 (73.15) 130 (62.20) 181 (68.82) 494 (69.58)
prevent the spread of the new coronavirus
Cumulative score” 11.08+1.38  10.55+1.69 9.79+1.55 9.69+1.86

Notes: * F=25.102, P=1.94E-15. Each score is presented as mean + standard deviation.
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Table 4 Psychological stress levels of different populations towards COVID-19

Score”
Medical staff Medical students Non-medical students Other workers F P
(n=130) (n=108) (n=209) (n=263)
Behavioral response 9.57+4.60 9.96+4.74 10.60+5.00 9.46+3.94 2.754 0.042
Emotional response 16.79+7.21 16.99+7.07 19.18+7.65 17.91£7.22 3.658 0.012
Somatic response 10.88+5.25 11.27+5.71 12.60+6.31 11.63+5.26 2.875 0.035
Cumulative score 37.25+15.69 38.22+16.26 42.38+17.36 39.00+14.42 3.493 0.015

Note: " Each score is expressed as mean * standard deviation.

respondents agreed with the statement “I am going
crazy’ compared to 3.24% in other regions. Other
options such as “I feel anxious and do not know
what to do” (11.11% compared to 3.66%), “I feel
scared” (17.78% compared to 7.75%), “I feel nervous
and uneasy inside” (17.78% compared to 5.07%) and
“I have a worse sleep quality” (13.33% compared
to 4.51%) also had significant differences between
people in Hubei and other districts. The final re—

sults are shown in Table 5.

3 Discussion

One issue worth increased vigilance is that
people had a relatively low willingness to seek medi—
cal treatment if they had a fever. Roh et al.™ de-
monstrated that people with poor medical know —
ledge and low socioeconomic status, as well as
those who are single and have lower annual income,
are less likely to undergo osteoporosis assessment
and treatment. Taking into account the current out—
break stage, many people may choose not to go to
the clinic if they have a fever for reasons including
avoiding cross —infection and insufficient hospital
capacity. Wang et al.” made it clear that SARS-
CoV-2 can be transmitted through airways, contact
and fecal—oral route, which may explain the beha—
vior of some mild patients implementing self—isola—

tion at home. Additionally, experts have confirmed

that all populations are susceptible to the new coro—
navirus® 2, Thus, basic hygiene knowledge needs
to be popularized in the general public, such as not
touching eyes and mouth with your hands when go-
ing out and covering your mouth and nose with a
tissue when coughing.

It is obvious that people with no relevant me—
dical education had a greater stress response accord—
ing to Table 4. Three factors may contribute to this
finding. First, too many reports may confuse people
and make them worried®!. At the time of the study,
the topic of SARS-CoV-2 and its risk of transmis—
sion were extensively covered by media because of
the epidemic in China. Lacking enough medical
knowledge, most people can be confused by many
reports, leading to reactive stress related to the
virus. Second, prevention policy ignored people’s
mental health at the first stage. The “stay at home
rather than going out” policy made people decrease
some of their social interactions, which might lead
to mental barriers®. Moreover, the rapidly changing
context of policy during the outbreak might confuse
people and increase their worries. Third, nonmedi-
cal students lack proper health education. The
youth group has lower mental and physical maturity,
which might lead to stronger emotional reactions
when exposed to bad news. Having more access to

reports would get them into constant anxious and

Table 5 Comparison of stress levels between Hubei and other regions

Score”
Hubei Province Other districts F P
(n=51) (n=659)
Behavioral response 11.25+4.67 9.79+4.51 4.981 0.026
Emotional response 22.69+8.38 17.57+7.16 23.565 1.00E-5
Somatic response 14.65+6.83 11.50+5.52 14.837 1.28E-4
Cumulative score 48.59+18.29 38.86+15.53 18.099 2.40E-5

Note: * Each score is presented as mean + standard deviation.
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stressful states™. However, the stress response score
of medical students (38.22+16.26) was lower than
that of nonmedical students (42.38+17.36). This find—
ing shed light on the necessity to add more physical
and mental health courses in university or even
high school so that students can deal with excessive
information exposure in the future.

In particular, when comparing the psychologi—
cal stress levels of people in different regions and
districts, we found that Hubei residents had a
greater stress response than people from other dis—
tricts. First, people in epidemic areas usually had
higher stress responses. Hubei is the epicenter of
this COVID-19 outbreak. The psychological toll of
a disaster on direct victims can be significant *,
Negative attitudes from netizens and reports related
to Hubei could make the situation worse. Some
Hubei people went through difficult situations both
in Hubei and in other districts, which might cause
mental problems or even post—traumatic stress dis
order (PTSD)?. In addition, the government’s coer—
cive measures caused mental panic in locals. Some
cities in Hubei were once sealed off from the out—
side to stop the virus spread, also bringing mental
panic in the province. It is necessary for the go-—
vernment to take care of people’s emotions while
enforcing policies.

To alleviate the stress levels, we need to take
several measures and learn some basic methods,
such as trying to reduce the psychological burden
caused by overexposure to relevant information,
carefully choosing the information resources and
limiting the time online. For people who are addict—
ed to the internet, mindfulness—based interventions
have been shown to be a good treatment option !,
Moreover, psychological intervention is highly re—
commended if the stress level is extremely high,
coupled with symptoms including insomnia, irri—

tability, violence and suicidal tendencies.
4 Conclusion

The outbreak and spread of the new corona-—
virus have aroused widespread concern from people

throughout China and even the world. The increas—

ing number of newly diagnosed patients every day,
various intensive news reports from the internet and
media, and the first —level response measures of
public health incidents launched by local govern—
ments, have led to a great deal of stress among
people. The psychological stress of people in epi—
demic areas is much higher than that of people in
other regions, reminding us that not only treating
the disease but also paying attention to the mental
health of the people is a priority in such public
health events. The survey scores indicate that the
more the people’s medical understanding, the more
the prevention measures are taken, and the lower
the levels of psychological stress. This study may
have some guiding significance for the future treat—

ment and prognosis of the disease.
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