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Abstract

Objectives To investigate the immediate psychological effects of Coronavirus Disease 2019 (COVID-19) on medical and
non-medical students.

Methods An online survey of 805 medical students and 1900 non-medical students was conducted from Feb 4, 2020 to Feb
7, 2020, in China. The questionnaire measured the subjective estimated severity of COVID-19, the impact of the outbreak,
and the levels of anxiety and depression of both medical and non-medical students.

Results Medical students estimated COVID-19 to be more serious and disastrous than non-medical students, while they
scored lower than non-medical students on the Impact of Event Scale-Revised (IES-R), and less severe anxiety and
depression than non-medical students. The students experienced greater impact from the outbreak and a higher rate of
anxiety and depression with increased time focusing on the outbreak. The difference in psychological effects between
medical and non-medical students was further enlarged when focusing time was prolonged.

Conclusions The immediate psychological effects of COVID-19 on medical and non-medical students exhibit different
characteristics. The outcome of this study provides implication that providing accurate and transparent information about
the epidemic and appropriate COVID-19-based knowledge in accessible ways will contribute to the public’s mental health
during the outbreak.
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19 would help establish a scientific and effective mental
health support system.

In the past twenty years, several emergent public health
events, such as SARS, MERS, Ebola and HINI1, have
occurred around the world. Many studies have been con-
ducted to explore the psychological effects of these epi-
demic outbreaks on various groups of people,
demonstrating that the stress people experienced results in
immediate mental health problems, such as anxiety and
depression, as well as post-traumatic stress disorder and
vicarious traumatization with long-term effects (Van Bortel
et al. 2016). Infected patients and their contacts have been
closely studied. They suffered from life-threatening infec-
tions and witnessed other patients die, resulting in stress
during and after the outbreak (Lee et al. 2007; Rabelo et al.
2016), and some felt shame and guilt by being stigmatized
by their communities (Cheung 2015; Person et al. 2004).
Medical staffs have also been closely studied. Witnessing
the traumatic consequences of an epidemic, medical staff
experience substantial distress, mainly due to the fear of
infection, loss of control and spread of the virus (Tambo
et al. 2014; Wong et al. 2005). Among medical staff, those
who performed MERS-related tasks in higher-risk envi-
ronments experienced greater psychological impacts than
those working in other environments (Lee et al. 2018;
Matsuishi et al. 2012). Furthermore, they felt helpless and
guilt for their inability to save patients and felt frustrated
by long working hours, work overload and the lack of
protective equipment (van Bortel et al. 2016).

Compared with patients, their contacts and the medical
staff, the general population experienced a relatively low-
risk environment. However, they also experienced fear and
worried about being infected (Blakey et al. 2015; Cheung
2015; Person et al., 2004; Taylor and Asmundson 2004).
They obtained information through official and unofficial
channels and lacked the ability to distinguish accurate
information from misinformation. They had not been
trained on efficient methods of prevention. It was thought
that they felt fear of the unknown (Ki 2014). The medical
students have been professional trained, and they have
more medical knowledge than others. Several studies have
demonstrated that knowledge of the causes, prevention and
treatment of a disease helps decrease the worry about an
outbreak (Patel et al. 2018; Siddle et al. 2016). In addition,
the medical staff improved their knowledge after educa-
tional intervention, simultaneously increasing the confi-
dence to face the epidemic outbreak (Patel et al. 2018;
Siddle et al. 2016). However, to date, there is still much
unknown about COVID-19. It is still unclear whether his-
torical medical science knowledge and skills will help them
manage their fear of subsequent epidemics. On the other
hand, a study conducted after a SARS outbreak showed
that medical students felt more anxious and depressed than
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other students due to the large number of medical staff and
medical students being infected (Wong et al. 2007). It is
also unclear whether empathy toward the medical staff
working in a high-risk environment increases stress of
medical students. Thus, it is important to investigate the
psychological effects of the epidemic outbreak on medical
students to determine the effects of knowledge on the
emotional reactions to the outbreak, which would help to
increase understanding of the psychological mechanisms of
stress during epidemics, and to construct an effective
psychological support system for different population
groups.

As summarized above, the present study attempted to
measure the subjective impact of the outbreak, and the
levels of anxiety and depression of both medical and non-
medical students by an online survey, as well as the uni-
versity students’ assessment of how risky the COVID-19
outbreak was. Based on previous studies, we hypothesized
that medical students would experience a greater psycho-
logical impact than non-medical students.

Methods
Participants

The study was conducted from Feb 4, 2020, to Feb 7, 2020,
and surveyed 2705 undergraduate students (Table 1). All
the students were living outside Hubei, and none of them
was infected by COVID-19. They voluntarily participated
in this study, which was approved by the university’s
Institutional Review Board. They received the linkage of
the online survey by instant messengers and were instruc-
ted to complete it online. After a participant completed the
survey, he or she received their score, an estimation of their
mental health status and a suggestion about what they
should do if the results of the questionnaire revealed that
they were anxious or depressed.

Questionnaire

The survey included four parts. The first part collected the
basic information of the students, with major, sex, place of
residence and time spent focusing on relevant information
each day. The second part collected the participants’ views
on COVID-19, with four descriptions of the epidemic: (1)
COVID-19 is serious. It is difficult to prevent and lacks
effective treatments. (2) COVID-19 will become wide-
spread for a long time because it is highly infectious. (3)
The outbreak will have catastrophic consequences. (4) The
outbreak can be managed in society as a whole. These four
items were developed based on risk perception theory,
attempting to investigate the university students’
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Table 1 The basic information

of the online-survey participants Number of people Ratio (%)
(China, Feb 4 to Feb 7, 2020) Major
Medical 805 29.75
Non-medical 1900 70.24
Sex
Male 608 22.48
Female 2097 77.52
Region
Provincial capital city 494 18.26
Prefecture-level city 580 21.44
County-level city 674 24.92
Town 383 14.16
Country 574 21.22
Time focusing on COVID-19-related information
<1lh 1150 42.51
1-3h 1276 47.17
>3h 279 10.32

assessment of how risky the COVID-19 outbreak was, in
terms of probabilistic estimates of the degree of situational
uncertainty and how controllable that uncertainty was (Liu
et al. 2006). The participants were instructed to choose the
option they agreed with.

The third part used the Chinese version of the Impact of
Event Scale-Revised (IES-R) to measure subjective
responses to a specific traumatic event (Guo et al. 2007;
Weiss 2007). It was recognized as one of the earliest self-
report tools to evaluate post-traumatic stress. The 22-item
scale includes three subscales: the avoidance subscale, the
intrusion subscale and the hyperarousal subscale. Higher
scores indicate more serious states. The Chinese version of
the IES-R has been shown to be reliable and valid, with
Cronbach’s o of 0.89 and a split-half reliability of 0.93.

The fourth part used the Chinese version of the 7-item
Generalized Anxiety Disorder Scale (GAD-7), which is a
valid and efficient tool to identify self-reported anxiety (He
et al. 2010; Spitzer et al. 2006). Cutoff points of 5, 10 and
15 on the GAD-7 were interpreted as representing mild,
moderate and severe levels of anxiety, respectively. The
Cronbach’s o of the Chinese version of the GAD-7 was
0.90, and the test-retest reliability was 0.86. This part also
used the Chinese version of the depression module of the
Patient Health Questionnaire (PHQ-9), a frequently used
and well-standardized measure of self-reported depression
(BIAN et al. 2009; Kroenke and Spitzer 2002). Cutoff
points of 5, 10 and 15 on the PHQ-9 were interpreted as
representing mild, moderate and severe levels of depres-
sion, respectively. Cronbach’s o of the Chinese version of
the PHQ-9 was 0.86, and the test-retest reliability was
0.95.

Statistical analysis

The data collected through the survey were analyzed by
SPSS 18.0 (SPSS Inc., USA). The Chi-square test was used
to compare the time spent focusing on COVID-19-related
information, and the views on COVID-19 between medical
and non-medical students. For the IES-R, a two-way
ANOVA with two between-subjects factors (major: medi-
cal/non-medical, time spent focusing on information about
COVID-19: < 1 h/1-3 h/ > 3 h) was used to compare the
average scores of the avoidance subscale, the intrusion
subscale and the hyperarousal subscale. For the GAD-7 and
PHQ-9, the Mann—Whitney U test was used to compare
severe levels of anxiety and depression. Two-way ANOVA
with two between-subjects factors (major: medical/non-
medical, focusing time on information about COVID-
19: < 1 h/1-3 h/ > 3 h) was also used to compare the total
score of GAD-7 and PHQ-9. A simple effect analysis was
performed for further comparisons between the major
groups and the focusing time groups when the interaction
of these two factors was significant. Statistical significance
was set at p < 0.05.

Results

Views on COVID-19

There were significant effects of medical/non-medical
major on the description “COVID-19 is serious. It is dif-
ficult to prevent and lacks effective treatments” (ratio of
agree: medical 47.33%, non-medical 52.68%, p = 0.012)
and “The outbreak will have catastrophic consequences”
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Fig. 1 The avoidance subscale
scores of IES-R (the Chinese
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(ratio of agree: medical 81.24%, non-medical 85.42%,
p = 0.008) but no significant effects on “COVID-19 will
become widespread for a long time because it is highly
infectiousness” (ratio of agree: medical 21.49%, non-
medical 19.95%, p = 0.375) and “The outbreak can be
managed by society as a whole” (ratio of agree: medical
62.61%, non-medical 63.58%, p = 0.632).

The impact of event

The medial and non-medical students showed no signifi-
cant difference in the time spent focusing on COVID-19-
related information (%> = 4.63, p = 0.201). The means and
SEs of the IES-R scores are presented in Figs. 1, 2, 3.
There were significant effects of major on the subjective
evaluation of avoidance (F = 12.12, p = 0.001), intrusion
(F=798, p=0.005) and hyperarousal (F = 6.14,
p = 0.013), as well as significant effects of focusing time
on the subjective evaluation of avoidance (F = 17.89,
p < 0.001), intrusion (F = 45.40, p < 0.001) and hyper-
arousal (F =29.32, p < 0.001). There was also an inter-
action between major and focusing time on avoidance
(F =5.67, p = 0.003), intrusion (F = 5.98, p = 0.003) and
hyperarousal (F = 3.38, p = 0.034). Simple effect analysis
revealed that medical students who spent more than three
hours focusing on COVID-19 had higher scores on all three
subscales than those who focused on COVID-19 for less
than three hours (avoidance subscale: 1-3 h vs. > 3 h:
p = 0.024, intrusion subscale: < 1 h vs. > 3 h: p < 0.001,
1-3 h vs. > 3 h: p < 0.001, hyperarousal subscale: < 1 h
vs. >3 h: p=0.007, 1-3h vs. >3 h: p =0.002). For
non-medical students, the group who spent more than three
hours focusing on COVID-19 had higher scores on the
avoidance subscale (< 1h vs.>3h: p<0.001, 1-3 h
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vs. >3 h: p < 0.001) and hyperarousal subscale (< 1h
vs. >3 h: p < 0.001, 1-3 h vs. > 3 h: p < 0.001) than the
other groups. In the intrusion subscale, the longer the
focusing time was, the higher non-medical students scored
(<1hvs. 1-3h: p=0.002, <1h vs.>3h: p<0.001,
1-3h vs. >3 h: p<0.001). Simple effect analysis of
major also revealed that medical students showed lower
avoidance than non-medical students when focusing time
was longer than one hour (1-3 h: p=0.012, >3 h:
p =0.001), and they reported lower intrusion (p = 0.002)
and hyperarousal (p = 0.008) than non-medical students
when focusing time was longer than three hours.
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Fig. 2 The intrusion subscale scores of IES-R (the Chinese version of
the Impact of Event Scale-Revised) of medical and non-medical
students (***p < 0.001, **p < 0.01, *p < 0.05). The score increased
with focusing time in non-medical students. Medical students showed
lower intrusion than non-medical students, with a significant differ-
ence in the groups whose focusing time was longer than three hours
(China, Feb 4 to Feb 7, 2020)
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Fig. 3 The hyperarousal
subscale scores of IES-R (the
Chinese version of the Impact of
Event Scale-Revised)
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version of the 7-item
Generalized Anxiety Disorder
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Anxiety and depression

The ratios of each severe levels of anxiety and depression
were calculated (GAD-7: none 85.21%, minimal 13.29%,
moderate 1.24%, severe 0.25%; PQH-9: none 81.79%,
minimal 13.74%, moderate 3.58%, severe 0.90%). The
Mann—Whitney U test revealed that there were significant
differences in severe levels reported on the GAD-7

T
1-3 hours > 3 hours

(Z=-1240, p=0016) and PHQ-9 (Z=- 354,
p < 0.001) between medical and non-medical students.
The means and SEs of the scores on the GAD-7 and
PHQ-9 are presented in Figs. 4 and 5. There was a sig-
nificant effect of major on the GAD-7 scores (F = 35.84,
p < 0.001), as well as a significant effect of focusing time
on the GAD-7 scores (F' = 64.44, p < 0.001). An interac-
tion of major and focusing time was found in the GAD-7
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Fig. 5 The PHQ-9 (the Chinese
version of the depression
module of the Patient Health
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scores (F =6.67, p=0.001). Simple effect analysis
revealed that the GAD-7 scores increased with focusing
time in both medical students (< 1 h vs. 1-3 h: p = 0.011,
<1lhvs.>3h: p<0.001, 1-3h vs. >3 h: p=0.002)
and non-medical students (< 1 h vs. 1-3 h: p < 0.001,

<1lhvs.>3h: p<0.001, 1-3 h vs. >3 h: p <0.001).
Medical students scored lower than non-medical students
in all three focus time groups (< 1 h: p = 0.014, 1-3 h:
p =0.018, > 3 h: p < 0.001). For the PHQ-9 scores, there
was a significant effect of major (F = 13.54, p < 0.001), as
well as a significant effect of focusing time (F = 25.51,
p < 0.001). However, there was no interaction of major
and focusing time for PHQ-9 scores (F = 2.29, p = 0.102).
The post hoc analysis revealed that the students whose
spent more than three hours focusing on information about
COVID-19 scored higher than the other two groups (< 1 h
vs. >3 h: p < 0.001, 1-3 h vs. > 3 h: p < 0.001).

Discussion

The present study was focused on examining the immedi-
ate psychological effects of COVID-19 on medical and
non-medical students. The findings of this study demon-
strated that medical students judge the epidemic outbreak
to be more serious than non-medical students and predicted
more disastrous consequences. However, medical students
experienced a lower subjective impact of the epidemic and
fewer mental health problems than non-medical students.
Considering the variable time spent focusing on informa-
tion about COVID-19, the results show that students had a
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greater impact from the outbreak and experience higher
rates of anxiety and depression with increased focusing
time. It should be noted that the difference in the psycho-
logical effects experienced by medical and non-medical
students was further enlarged when focusing time was
prolonged.

A series of studies investigating the psychological
impacts on medical staff working in higher-risk environ-
ments and lower-risk environments revealed that distress
about epidemics is related with the risk of infection (Lee
et al. 2018; Matsuishi et al. 2012). However, the general
population of medically healthy people who experience
only lower-risk environments can also experience psy-
chological effects that result in distress and hysteria during
an epidemic outbreak (Taylor and Asmundson 2004).
During the outbreak of Ebola, a term called “Fearbola”
was created to refer to negative experiences such as fear
and anxiety among the general population (James 2014).
The results of the present study likewise show that a con-
siderable number of participants experienced various
degrees of anxiety and depression. Approximately 17% of
all the participants felt anxious, and 29% felt depressed.
These psychological impacts on the general population
were thought to be due to fear of the unknown (Ki 2014).
Thus, knowledge of the disease responsible for an outbreak
might be an important factor to moderate the psychological
impact. Medical students are generally thought to have
more knowledge of epidemics than other college students.
Comparing medical and non-medical students, the results
of the present study show that medical students experience
a lower impact of events and less severe anxiety and
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depression than non-medical students. This was consistent
with the findings of previous studies on the psychological
effects of SARS on college students in Hong Kong (Chua
et al. 2004; Wong et al. 2004a). In cognitive models of
pathological anxiety, corrective information plays an
important role in psychological therapy (Abramowitz et al.
2019), which might further support the role of knowledge
in alleviating psychological distress in response to epi-
demics. Knowledge would help individuals accurately
estimate the severity and risk of contamination from an
outbreak, which would lead to appropriate emotions and
behaviors. Therefore, in response to the panic over Ebola,
the American Psychological Association suggested that
people “get the facts” from their physician, a local or state
public health agency or national and international resources
(APA 2014).

It should be noted that the medical students in the pre-
sent study judged the COVID-19 to be more serious than
non-medical students. This result suggests that knowledge
of the severity of an epidemic does not affect mental
health, but professional knowledge of the causes, trans-
mission routes, prevention and treatment of infectious
diseases may be what matters. A previous study on the
psychological impact of SARS demonstrated that vulner-
ability/loss of control was an important variable in
explaining the level of distress of healthcare workers
(Wong et al. 2005). During the outbreak of Ebola in Africa,
some medical staff showed negative attitudes and percep-
tions toward the patients because of their lack of training
and preparation (Otu et al. 2016). Several studies demon-
strated that after educational intervention, the medical staff
increased their knowledge and felt they were better pre-
pared to face the epidemic outbreak (Patel et al. 2018;
Siddle et al. 2016). Thus, it can be seen that providing up-
to-date and adequate information about an epidemic and
self-protection methods is important to counteract feelings
of anxiety and depression.

That is not to say, however, gathering more information
was better for mental health. The information available
during an epidemic outbreak is always excessive and is
sometimes inadequate and sensationalist. Several studies
on media coverage during the outbreak of SARS confirmed
this (Dixon 2003; Rezza et al. 2004). A previous study of
university students showed that the overdone of media
using did not affect their anxiety or their knowledge of
SARS. While in the present study, both medical and non-
medical students experienced more negative feelings with
prolonged time focusing on COVID-19-related informa-
tion. This inconsistency may come from the information
dissemination approaches in these two periods. Currently,
in an era of information explosion, people can obtain much
more information in more ways, with increasing accessi-
bility to informal information. Trust of informal

information was thought to be a factor in epidemic-related
anxiety (Liao et al. 2011; Ro et al. 2017). The results of the
present study also show a growing difference between
medical and non-medical students with increased time
spent focusing on COVID-19-related information. It seems
possible that because medical students have more basic
knowledge of medical science, they are more able to
determine the reliability of information. Thus, with more
received information, more differences were observed
between the two groups. It should also be noted that
excessive information may lead to anxiety, and anxiety
may also lead to an intensive search for information
(Baumgartner and Hartmann 2011). Therefore, the
increased anxiety and depression associated with prolonged
focusing time may be explained by the fact that the stu-
dents who experienced more anxiety and depression due to
the epidemic tended to spend more time focusing on related
information.

There is abundant room for further progress in investi-
gating the current topic. First, the participants in this study
were all in good health and from regions outside Hubei, the
most intense areas of COVID-19 infection. Therefore, it is
no surprise that the results of the present study are contrary
to those of the study conducted in 2003 during the SARS
epidemic in Hong Kong (Wong et al. 2007). Since several
medical students were infected during that outbreak, it was
claimed that the medical students in Hong Kong perceived
a higher risk of contracting SARS during the outbreak
(Wong et al. 2004b, 2007). Future studies on the psycho-
logical effects of COVID-19 on medical and non-medical
students from a higher-risk environment are therefore
recommended. Second, further studies that account for the
effects of knowledge on feelings of anxiety and depression
will need to be undertaken. It is important to investigate the
effects of various degrees and categories of information
and exploring mediators between knowledge and emo-
tional experience, such as coping style. It would improve
understanding of the psychological mechanism of epidemic
effects and be instructive for guiding educational inter-
ventions. In addition, a further study with more focus on
the sustainability of these psychological effects is sug-
gested. Many studies have shown that survivors, their
contacts and healthcare workers suffer psychiatric disor-
ders such as post-trauma stress disorder and depression
after outbreaks. However, the long-term psychological
effects on the health concept and health behavior of the
general population are still lacking. Moreover, since most
medical students have clear career objectives and most of
them will work in medical-related positions after gradua-
tion, it is meaningful to investigate the effects of what they
saw and heard about the experience of medical staff in
engaging in saving lives from COVID-19. It would also
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make sense to track the career path of these medical stu-
dents after graduation.

Conclusion

Medical students experienced lower psychological impact
of COVID-19 than non-medical students, although they
thought the epidemic more serious. Time spent focusing on
epidemic-related information affected the psychological
effects of COVID-19, and the difference in the psycho-
logical effects experienced by medical and non-medical
students increased with time prolonged. The outcome of
this study suggests that providing accurate and transparent
information about the epidemic and providing appropriate
COVID-19-based knowledge training in accessible ways
will contribute to the public’s mental health during the
outbreak.
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