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Abstract: The epidemic of the novel coronavirus disease 2019 (COVID-19) rapidly spread from
Wuhan City, Hubei Province, China at the end of 2019 and swept across the world. The effects of
COVID-19 on the negative emotions and mental health of human beings, accompanied by
different attitudes arising from culture differences or certain prejudices, seem to be more
threatening than the disease itself. The epidemic not only threatens human life and afflicts them
with illness, but also brings psychological stress and panic-like behaviours implicated with its high
infectivity. By using purpose-made questionnaires, a total of 3965 college students from six
universities in Shanghai City, Anhui Province and Guangxi Province in China were randomly
selected for on-line testing. The content of the questionnaire included: demographic data, overall
cognition of the COVID-19 epidemic, and psychological impacts and behavioural effects of the
epidemic on college students. The survey results show that students’ overall cognition level of the
epidemic reaches 95.7% and psychological impacts and behavioural effects of the epidemic on
college students are significant. Moreover, 56.3% of college students are in a state of panic and
nearly 60% of them experience significant changes in their daily behaviour. College students with
different personalities and psychological mindsets from different regions exhibit significant
differences in psychological and behavioural performances (P < 0.01). Therefore, in such a public
health emergency, more attention should be paid to the mental health status of college students,
especially those who are introverted and emotionally unstable and have poor psychological health
arising from attachment to areas severely hit by the epidemic.
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1 Introduction

The course of human development is a history of fighting against disease. The disease, known as the novel
coronavirus disease 2019 (COVID-19), broke out at the end of 2019 and it spread rapidly in China and swept
around the world M. A notice on the official website of the National Health Commission of the People’s
Republic of China shows that a total of 4634 deaths and 82,960 confirmed cases had been reported in 31
provinces (including autonomous regions and municipalities directly under Central Government control) in
mainland China by 18 May 2020 .. As a major public health emergency with the greatest difficulty in
prevention and control since the founding of the People’s Republic of China, the COVID-19 epidemic is
mainly characterised by high infectivity, a large population affected, and strong concealment. Moreover, it has
imposed unprecedented pressures on the Chinese Government and the public P At the beginning of the
epidemic outbreak, 31 provincial-level administrative regions in mainland China inidated first-level responses
to this major public health emergency . Different attitudes to the epidemic arising from cultural differences
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or certain prejudices are more threatening than the epidemic itself, which brings not only the threats of death
and illness but also unbearable psychological stress and panic-like behaviours as a result of its high infectivity. It
is not only China but also other countries and regions in the world that have been affected by the epidemic .
The continuous spread of the epidemic, increasingly strict quarantine measures, and postponement of new
semesters in universities, secondary schools, and primary schools constantly affect the psychological endurance
of college students. Research into on psychological effects of the epidemic on the public, medical care
personnel, children, and the elderly has been constantly updated ¢, while systematic studies of the
psychological and behavioural effects on college students during the spread of the epidemic should be
conducted.

Since the outbreak of the COVID-19 epidemic, most college students, like other Chinese citizens, have
voluntarily stayed at home and strictly followed the joint prevention and control system set by the government.
So far, more college students in China are still studying on-line from home, except for medical college students
as well as graduates and postgraduates from some universities. In this study, 3,965 students from six
universities in Shanghai City, Anhui Province and Guangxi Province in mainland China were randomly
selected for on-line tests through purpose-made questionnaires. These contained questions about: demographic
data, overall cognition of the COVID-19 epidemic, and psychological and behavioural effects of the epidemic
on college students. Through survey and analysis, the authors aim to answer the question: what is the
psychological status of college students who have been at home for a long time to prevent the COVID-19
epidemic? Can they actively and effectively deal with such a socially stressful even? How can we give
appropriate support and help at the right time and guide them to cope with, and gain experience from, all
kinds of social crises and setbacks in life?

2 Objective and methods

2.1 Study population and sample

In March 2020, a random sample survey was performed on 3965 students from six universities. The
universities were East China University of Science and Technology and Shanghai Customs College in
Shanghai City, Anhui University of Technology and Fuyang Normal University in Anhui Province, and
Guilin Medical University and Guilin University of Technology in Guangxi Province. A total of 3965 college
students were surveyed on-line using a questionnaire, and the recovery efficiency was 100%, among which
males (1895) and females (2070) separately accounted for 47.8% and 52.2% of all returns. There were 2817
(71.0%) college students from the area most severely affected by the epidemic (two or more cases per county)
and 1148 (30.0%) from those areas less badly affected (one or no case per county), respectively. Furthermore,
2367 (59.7%), 1455 (36.7%), and 143 (3.6%) college students thought they had good, general, and poor
psychological health, respectively. The numbers of college students with four personality types, i.e. choleric
(extroverted and emotionally unstable), sanguine (extroverted and emotionally stable), phlegmatic (introverted
and emotionally stable), and melancholic (introverted and emotionally unstable) temperaments were 682

(17.2%), 1289 (32.5%), 1459 (36.8%), and 535 (13.5%), respectively.
2.2 Study methods

The purpose-made questionnaires used in this research were mainly designed in accordance with the
Guidelines for Emergency Psychological Crisis Intervention on the COVID-19 Epidemic ! released by the
National Health Commission of the People’s Republic of China. This study mainly analysed how college
students cope with psychological and behavioural effects of, and overall cognition about, the epidemic. In the
pre-survey, through testing, Cronbach’s a-coefficient for the questionnaires was 0.778, indicating high
reliability and the construct validicy KMO = 0.840, exceeding 0.700, suggesting good construct validity of the
questionnaires. The class counsellors of the surveyed college students were asked to supervise the questionnaires.
Finally, the questionnaires were distributed on-line, investigated on-line, and completed anonymously.
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2.3 Data analysis

On the one hand, statistical analysis was conducted by using SPSS 23.0 quantitative analysis software.
The main influencing factors of the COVID-19 epidemic on the psychology and behaviours of college
students were analysed based on the chi-squared test, variance analysis, Pearson’s correlation, standard
deviation, and single-factor analysis. On the other hand, descriptive statistics and analysis were applied to
pertinent data by using statistical functions in MS-Excel  software.

2.4 Ethical considerations

The ethics committee of Guilin Medical University approved this study. All participants voluntarily gave
their informed consent to participate in the study after being informed as to the purpose of the study. The
procedures of this study complied with the provisions of the Declaration of Helsinki regarding research on
human participants.

3 Results

3.1 General situation

The survey results demonstrate that the overall cognition level of the college students about the
COVID-19 epidemic reached 95.7%. More than 98% of them believe that the epidemic can be controlled,
that the government can control the epidemic, and they support the prevention and control measures
implemented by the government (Table 1).

Table 1 Overall cognition of college students on the COVID-19 epidemic

Lo Believing the Supp orfmg the Satisfied with Satlsﬁe.d with
Believing the prevention and R . prevention and
. ) L government can information
epidemic can be Panic is normal ontrol the control measures released by the control
Item controlled ¢ ) R of the y performances of
epidemic government
government the government
Yes No Yes No Yes No Yes No Yes No Yes No
Number 3,903 62 3,839 126 3,898 67 3,906 59 3,553 412 3,664 301
Percentage/ % 98.4 1.6 96.8 3.2 98.3 1.7 98.5 1.5 89.6 104 924 7.6

The survey results show that since the spread of the COVID-19 epidemic, 56.3% of college students are
panic, 33.8% have psychological states, such as anxiety, fear, worry, and nervousness, and 8.9% show
undesirable tendencies, such as world-weariness, disappointment, and depression. In addition, 31.7% of
college students consider that the InterNet aggravates their sense of personal panic, while 13.6% of them assert
that their psychological endurance has decreased (Table 2).

Table 2 Psychological impacts of the COVID-19 epidemic on college students

Fear, worried, World-weary, Decreasing
: . . InterNet X
Panic or not nervous, and disappointed, and . . . psychological
Irem anxious depressed fnereasing pamic endurance
Yes No Yes No Yes No Yes No Yes No
Number 2,232 1,733 1,340 2,625 353 3,612 1,257 2,708 3,553 412
Percentage/ % 56.3 43.4 33.8 66.2 8.9 91.1 31.7 68.3 13.6 86.4

As shown in the survey results, during the epidemic, 51.2% of college students are so distracted that they
can hardly concentrate on anything and 41.3% of them are afraid of being in contact with people from areas
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most severely affected by the epidemic. Moreover, 85.7% of college students spend more time reading news
about the epidemic, and 92.8% of them are distracted by doing something positive in their lives. In addition,
86.3% of college students say that they have taken the initiative to chat with family and friends to relieve stress
(Table 3).

Table 3 Behavioural effects of the COVID-19 epidemic on college students

Fear of being in
. & . ) ) . Actively chatting
contact with people Increasing time Doing something X .
. R with families and

from the areas positive to distract

Bored or not spent reading news

friends to relieve

Item worst affected by ~ about the epidemic yourself o
the epidemic stress
Yes No Yes No Yes No Yes No Yes No
Number 2,030 1,935 1,638 2,327 3,398 567 3,680 285 3,422 543
P
mf,ztage/ 51.2 48.8 413 58.7 85.7 14.3 92.8 7.2 86.3 137

3.2 Difference analysis

In the survey results, the overall cognition of different types of college students on the COVID-19
epidemic and psychological and behavioural effects of the epidemic on college students are significantly
different. From the perspective of environment, the college students from areas most affected by the epidemic
have a high level of cognition about the epidemic, and also show more abnormal emotions and deviant
behaviour. In terms of psychological health, college students with good psychological health differ from those
with poor health who exhibit more panic and deviant behaviour. As for personality types, college students with
sanguine and phlegmatic temperaments show significant differences from those with choleric and melancholic
temperaments. The lacter exhibit a higher degree of panic and more deviant behaviours than the former

(Tables 4 to 6).

Table 4 Overall cognition of different types of college students of the COVID-19 epidemic

. Supporting Satisfied with Satisfied with
L Believing the
Believing the government the government
. .. government ) . . .
epidemic can  Panic is normal prevention and information prevention and
can control the
Items be controlled idemi control released by the control
epidemmic measures government performance
Yes No Yes No Yes No Yes No Yes No Yes No
Areas 2,775 42 2,755 62 2,763 54 2,769 48 2,467 349 2,518 299
most
affected by Number
the Percentage
epidemic /% 98.5 1.5 97.8 2.2 98.1 1.9 98.3 1.7 87.6 12.4 89.4 10.6
Environm
ent
Areas 1,016 32 988 60 1,036 12 1,031 17 935 113 955 93
1- h l Number
slighdy
affected by
the Perj";‘ag" 969 31 943 57 989 1.1 984 1.6 892 108 9.1 89
(]
epidemic
Psychologi Good Number 2,334 33 2,289 78 2,329 38 2,343 24 2,116 251 2,180 187
cal health Percentage  98.6 14 967 33 984 1.6 990 1.0 894 106 921 7.9
. 4
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! %
Number 1,433 22 1,413 42 1,427 28 1,430 25 1,254 201 1,305 150
General
Perje;/“age 985 1.5 971 29 981 19 983 17 8.2 138 897  10.3
0
Number 133 10 137 6 131 12 128 15 109 34 114 29
Poor
Perje;‘mge 929 71 959 41 918 82 898 102 759 241 797 203
0
Number 672 10 664 8 665 7 670 2 587 95 600 72
Choleric
Pe';";‘tage 985 1.5 974 26 975 25 983 17 8.1 139 880 120
0
Number 1,265 23 1,251 38 1,265 24 1270 19 1,129 160 1,159 130
Sanguine
Perje:tag" 981 19 971 29 981 19 985 15 876 124 899 101
Personalit %
y type Number 1,440 19 1,418 41 1,434 25 1,431 28 1,297 162 1,344 115
Phlegmati
< Perje;/“ag" 987 1.3 972 28 983 17 981 19 889 111 921 7.9
0
Number 518 17 524 11 514 21 513 22 445 90 474 61
Melanchol
ic Perje;/“ag" 969 31 980 20 961 39 959 41 8.1 169 886 114
0
Table 5 Psychological effects of the COVID-19 epidemic on different types of college students
Fear, worried, World-weary, InterNet Decreasing
Panic or not nervous, and disappointed, increasing psychological
Item anxious and depressed panic endurance
Yes No Yes No Yes No Yes No Yes No
Areas 1,299 1,518 1,020 1,797 299 2,518 792 2,025 363 2,453
Number
most
affected by
the Pe‘j‘i;mge 461 539 362 638 106 894 281 719 129  §7.1
0
Environm epidemic
ent Areas 420 628 326 722 93 955 253 794 125 923
slightly Number
affected by
the Pe’je;mge 401 599 311 689 89 911 242 758 119  88.1
0
epidemic
Number 831 1,536 646 1,721 163 2,203 471 1,896 187 2,180
Good
Pe‘j";‘ag" 350 649 273 727 69 931 199 801 7.9 921
Psychologi o
cal health Number 831 624 629 826 173 1282 487 968 278 1,177
General Percentage
/ % 57.1 42.9 43.2 56.8 11.9 88.1 33.5 66.5 19.1 80.9
0
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Poor
Choleric
Sanguine
Personalit
Yy type
Phlegmati
c
Melanchol

ic

Number

Percentage
! %

Number

Percentage
! %

Number

Percentage
! %

Number

Percentage
! %

Number

Percentage
! %

106

74.1

354

51.9

517

40.1

570

39.1

301

56.2

37

25.9

328

48.1

772

59.9

889

60.9

234

43.8

104 39

72.6 27.4
303 379
44.5 55.5
397 892
30.8 69.2
439 1,020
30.1 69.9
258 277
48.3 51.7

42 101
29.1 70.9
88 594

12.9 87.1

97 1,192
7.5 92.5

101 1,358
6.9 93.1

108 427
20.1 79.9

83 60
58.3 41.7
219 463
32.1 67.9
311 978
24.1 75.9
337 1,122
23.1 76.9
203 332
38.0 62.0

69 74
48.2 51.8
144 538
21.1 78.9
124 1,165
9.6 90.4
130 1,329
8.9 91.1
118 417
22.1 77.9

Table 6 Behavioural effects of the COVID-19 epidemic on different types of college students

Fear of being in

contact with

people from Increasing time Doing Actively
the areas & i something chatting with
spent reading .. .
Bored or not severel . positive to family and
y epidemic-relate A X
Item affected by the d news distract friends to
epidemic W yourself relieve stress
Yes No Yes No Yes No Yes No Yes No
Areas 1,411 1,406 1,130 1,687 2,341 476 2,651 166 2,318 499
Number
most
affected by
the Pe‘j";‘ag" 500 499 401 59.9 831 169 941 59 823 177
(J
Environm P idemic
ent Areas 455 593 379 669 839 209 983 65 871 177
lioh Number
slightly
affected by
the Pe‘jﬁ;‘“‘g"' 434 566 362 638 8.1 199 938 62 831 169
(J
epidemic
Number 1,044 1,323 843 1,524 1917 450 2,246 121 2,010 357
Good
P"‘je;“age 441 559 356 G644 81O 190 949 51 849 151
Psychologi %
cal health Number 752 703 672 783 1,181 274 1346 109 1,136 319
General
Perj";‘ag" 517 483 462 538 812 188 925 7.5 781 219
(J
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Number 83 60 85 58 127 16 100 43 95 48
Poor
Perje;mge 581 419 592 408 888 112  70.1 299 661  33.9
0
Number 369 313 291 391 595 87 634 48 574 108
Choleric
Perje;“age 541 459 427 573 872 128 929 7.1 842 158
0
Number 597 692 490 799 1,087 202 1243 46 1,146 143
Sanguine
Pe'je;“‘*ge 463 537 380 620 843 157 964 36 889 1Ll
Personalit %
y type Number 597 862 527 932 1,137 322 1,369 90 1,173 286
Phlegmati
c Pe“;e;/“"‘g" 409 591 361 639 779 221 938 62 804 196
0
Number 291 244 260 275 417 117 454 81 377 158
Melanchol
ic Pe";e;/“age 543 457 486 S14 779 221 848 152 705 295
0

3.3 Significance analysis

The research data were described by means of mean and standard deviation (x + s), while analysis of
variance (ANVA) for independent samples was used for inter-group comparisons. The environment,
psychological health, and personality types of college students were used as factors. Whether the students are
panicked, anxious, insomniac, excessively concerned about their own physical performance, or spend more
time reading news related to the epidemic were taken as the dependent variables. Based on this, the influences
of different factors on dependent variables and whether there were significant differences between them were
investigated.

The survey results illustrate that college students in the areas most affected by the epidemic are
significantly different from those in the areas only slightly affected in terms of whether there are psychological
impacts, such as panic and anxiety caused by the COVID-19 epidemic, or not; however, their behavioural
responses in other aspects are similar (Table 7). Those college students with different psychological traits
exhibit distinct behavioural responses to the epidemic, such as whether they exhibit: panic, anxiety, physical
symptoms, and excessive attention to their health (Table 8). Furthermore, college students with different
personality types perform differently in terms of manifestation of panic, anxiety, physical symptoms, and
excessive attention to their health and information about the epidemic. In different dependent variables, there
are significant differences between any two groups (Table 9).

Table 7 Psychological and behavioural responses of college students in different environments to the

COVID-19 epidemic

Psyc%lologlcal and Environment n xX+s F P
behavioural response

Area most affected

by the epidemic 2,817 1.54 + 0.49
Panic or not Area slightly 1.54 + 0.49 10.698 0.001
affected by the 1,048
epidemic
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Whether feeling fear,
worried, nervous, and
anxious, or not

‘Whether having physical
symptoms, such as
insomnia, headache, and
gastrointestinal
discomfort, or not

Whether caring too much
about physical
performance, or not

Whether spending more
time reading
epidemic-related news, or
not

Area most affected
by the epidemic

Area slightly
affected by the

epidemic

Area most affected
by the epidemic

Area slightly
affected by the
epidemic

Area most affected
by the epidemic

Area slightly
affected by the
epidemic

Area most affected

by the epidemic

Area slightly
affected by the

epidemic

2,817

1,048

2,817

1,048

2,817

1,048

2,817

1,048

1.54 + 0.49

1.54 + 0.49

1.54 + 0.49

1.54 + 0.49

1.54 + 0.49

1.54 + 0.49

1.54 + 0.49

1.54 + 0.49

9.501

0.714

2.916

3.682

0.002

0.402

0.089

0.061

Table 8 Psychological and behavioural responses of college students with different psychological qualities to the
COVID-19 epidemic

Psyc.hologlcal and Environment n xX+ts F P
behavioural response
Good 2,367 1.67 + 0.49
Panic or not General 1,455 1.45 £ 0.51 86.175 <0.001
Poor 143 1.31 + 0.47
Good 2,367 1.74 + 0.45
Whether feeling fear,
worry, nervousness, and General 1,455 1.55 + 0.49 73.152 <0.001
anxiety, or not
Poor 143 1.27 + 0.46
Whether exhibiting Good 2,367 1.96 + 0.23
physical symptoms, such
as insomnia, headache, General 1,455 1.90 + 0.29 69.894 <0.001
and gastrointestinal 1.61 + 0.50
discomfort, or not Poor 143 R
Good 2,367 1.75 + 0.43
Whether caring too much
about physical General 1,455 1.64 + 0.49 40.873 <0.001
performance or not
Poor 143 1.35 £ 0.49
. Good 2,367 1.20 + 0.40
Whethftr spenj{ng more 0.891 0.409
time reading General 1,455 1.19 + 0.39

Tob Regul Sci.™ 2021;7(6-1): 7140-7150

7147



Zhaohua Liu et al.
Psychological impacts and behavioural effects of the COVID-19 epidemic on college students
in China

epidemic-related news or
not Poor 143 1.15+0.35

Table 9 Psychological and behavioural responses of college students with different personality types to the
COVID-19 epidemic

Psyc.hologlcal and Environment n xX+s F P
behavioural response
Choleric 682 1.48 + 0.49
Sanguine 1,289 1.59 + 0.50
Panic or not 18.987 <0.001
Phlegmatic 1,459 1.61 + 0.48
Melancholic 535 1.46 + 0.49
Choleric 682 1.57 + 0.48
Whether feeling fear, Sanguine 1,289 1.69 + 0.47
worried, nervous, and 24.015 <0.001
anxious, or not Phlegmatic 1,459 1.70 + 0.46
Melancholic 535 1.54 + 0.50
Choleri 682 1.91 £ 0.31
Whether exhibiting orene 1+03
physical symptoms, such Sanguine 1,289 1.93 + 0.24
as insomnia, headache, 12.143 <0.001
and gastrointestinal Phlegmatic 1,459 1.96 +0.23
di fort,
fscomiort, or not Melancholic 535 1.89 + 0.34
Choleric 682 1.65 + 0.49
Whether caring too much Sanguine 1,289 1.70 + 0.46
about physical 7.592 < 0.001
performance or not Phlegmatic 1,459 1.71 £ 0.46
Melancholic 535 1.61 + 0.50
Choleric 682 1.14 + 0.35
Whether spending more
time readin Sanguine 1,289 1.18 + 0.36
i celaned 8 6.418 <0.001
epidemic-related news or Phlegmatic 1,459 1.22 + 0.40
not
Melancholic 535 1.22 + 0.40

4 Discussion

Numerous studies have shown that public health emergencies induce significant psychological stress
among college students, as manifest by fear, nervousness, worry, and anxiety 8. The main purpose of this scudy
is to assess the psychological and behavioural effects of the COVID-19 epidemic on college students. The
research demonstrates that the college students have a very high overall level of cognition of the epidemic, and
the psychological and behavioural effects thereof on college students are significant. The possible reason for this
is that the epidemic may affect their current studies and future employment .. In addition, the psychological
and behavioural effects of the epidemic on college students may result from the increasing interpersonal
distance caused by quarantine. In the absence of interpersonal communication, anxiety is more likely to

develop and worsen 19,
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The COVID-19 epidemic not only causes societal and economic harm, but also affects the physical and
mental health of college students. Due to harm caused, and uncertainty engendered by the epidemic, college
students generally have emotions, such as panic, anxiety, and worry and somatic symptoms, such as insomnia,
headache, and gastrointestinal discomfort. Under such emotional and physical conditions, college students
tend to pay too much attention to information about the epidemic and their physical symptoms, even show
cognitive bias. Lewis further proposed that information anxiety can induce information fatigue syndrome,
showing a series of symptoms including anxiety and poor memory. Once the above symptoms of individuals
continue to careen out of control, emotional responses, such as helplessness and depression, appear !,

Based on the survey, it is found that factors, such as gender and degree major (subject) are not
significantly correlated with the overall cognition of college students on the COVID-19 epidemic and
psychological and behavioural effects of the epidemic on college students, which have no statistical significance.
However, significant correlations are found with factors including environment, psychological health, and
personality type. From the perspective of environmental factors, college students in the areas most affected by
the epidemic are more concerned about it and are most sensitive to the epidemic. From the point of view of
psychological health, students with good psychological health have more positive cognition of the epidemic; on
the contrary, the students with poor psychological health show more unhealthy emotions and even physical
responses. With respect to personality type, students of choleric temperament are more easily influenced by the
external information in cognition, emotion, feeling, and behaviours and cannot control their emotions as well
as other people. Students of melancholic temperament are oversensitive to, worried about, and afraid of the
epidemic. Moreover, owing to their being introverted and lacking the necessary social support systems, they
exhibit more abnormal emotions and behaviours. On the contrary, those students of sanguine and phlegmatic
temperaments can better adapt to social change and emergencies, which are consistent with the previous

research results 121,

5 Conclusions and suggestions

The survey results show that the psychological and behavioural effects of the COVID-19 epidemic on
college students are significant, with 56.3% of college students exhibiting panic and nearly 60% experiencing
major changes in their daily behaviours. College students with different personalities and psychological traits
from different regions exhibit significant differences in psychology and behaviour. Therefore, during such
public health emergencies, more attention should be paid to the mental health of college students. Colleges and
communities where college students live can take the following specific measures:

(1) Based on the scientific reports of the official media, colleges and communities should guide college
students to establish the correct view that COVID-19 can be prevented, controlled, and treated, and to build a
mechanism of trust in the prevention and control of the epidemic.

(2) Universities and communities should guide college students to establish positive thinking, find beauty
behind the epidemic, rationalise the epidemic, and prevent catastrophic and absolutist thinking, so as to help
college students establish a reasonable cognitive model for the times.

(3) They should guide college students to moderate their level of attention to the epidemic, be aware of
unhealthy mental attitudes caused by information overload, and learn to divert their attention and give
themselves a more positive outlook.

(4) They should guide college students to maintain a healthy lifestyle, both physically and mentally.

(5) They should help college students build a social support system and guide them to build good
relationships with their families, friends, and community workers.

(6) More attention should be paid to those college students with poor psychological health and choleric
and melancholic temperaments, especially among those from areas most affected by the epidemic.
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