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Abstract

Background: The COVID-19 pandemic has become a great threat to public health, which has greatly impacted the
study and life of undergraduate students in China. This study aims to perform a survey of their knowledge, attitude
and practice (KAP) associated with COVID-19.

Methods: A cross-sectional survey was designed to gather information regarding the COVID-19 related KAP among
undergraduates during the home isolation in the outbreak. Subjects were recruited from 10 universities in Shaanxi
Province, China. Enrollees voluntarily submitted their answers to a pre-designed questionnaire online.

Results: A total of 872 subjects (female, 534; male, 338) were enrolled with ages from 17 to 25 years old. This
cohort included 430 medical and 442 non-medical students, 580 freshmen and 292 higher school year students.
There were 453 from public schools and 442 from private school, residing in 28 regions and provinces at the time
of study. Results showed that appropriate knowledge was acquired by 82.34% subjects; the levels were significantly
higher in undergraduates from public universities and medical majors than those from private schools and non-
medical majors (p<0.05). 73.81% subjects reported positive attitudes; females showed significantly higher levels of
positive attitudes than males (p<0.05). Proactive practice was found in 87.94% subjects. Using a common scoring
method, the overall scores for Knowledge, Attitude and Practice were 4.12 ± 0.749 (range: 0 ~ 5), 8.54 ± 1.201 (range:
0 ~ 10), and 8.91 ± 1.431 (range: 0 ~ 10), respectively. There was a positive correlation between attitude and practice
(r = 0.319, p < 0.05) in the whole study group. Total KAP score was 21.57 ± 2.291 (range: 0 ~ 25), which was
significantly different between gender groups and major groups.

Conclusions: Most undergraduates acquired necessary knowledge, positive attitude and proactive practice in
response to COVID-19 outbreak; but their KAP scores significantly varied by gender, major and school types.
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Background
In late December 2019, a cluster of patients with an out-
break of pneumonia of unknown cause was reported in
Wuhan, China [1]. By January 7, a novel coronavirus, se-
vere acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), was identified as the cause to the coronavirus
disease 2019 (COVID-19) [2]. Virus quickly spread in
other regions in China as well as other countries;
human-to-human transmission was proved [3]. World
Health Organization (WHO) declared COVID-19 a
Public Health Emergency of International Concern on Janu-
ary 30, 2020 [4]. As of July 21, there were totally 14,562,550
confirmed cases and 607,781deaths in the world [5].
To mitigate the outbreak, China quickly announced

the highest-level public emergency response and took a
series of extraordinary measures during the extended
Spring Festival national holiday, including imposing a
lockdown in Wuhan. At the same time, a series of other
measurements were imposed in the entire country, in-
cluding rigorous in-door quarantine, person-to-person
health check-up, massive disinfection, ubiquitous public
health education programs, as well as school and work-
place closures [6]. Ubiquitous public health education
programs, including internet messages, broadcasting and
multimedia reports, virtual classes, e-hospital consulta-
tions and flyers of educational materials, played a vital
role in public readiness. The outbreak put entire educa-
tional system in unprecedented difficult situations; par-
ticularly, undergraduate students represented a special
group that was at the ages to acquire autonomy and in-
dependence of life but with limited experiences. There-
fore, their perceptions and behaviors were posited to be
greatly affected by the pandemic, which needed to be ex-
plored. In this study, we conducted a cross-sectional sur-
vey of knowledge, attitude and practice (KAP) associated
with COVID-19 among undergraduates in China to
evaluate the readiness of Chinese undergraduate stu-
dents in response to this pandemic.

Methods
Study subjects
The enrollees of this survey were from 10 universities
(including both public and private ones) in Shaanxi
Province, China. Data were collected using an online
convenient questionnaire tool, e.g., WJX (https://www.
wjx.cn/). The survey was taken from February 23 to 28,
2020, a period when the general public was ordered to
stay home isolation at the peak of the outbreak. To en-
sure the validity and accuracy of collected data, investi-
gators made detailed instructions about the study
objectives to all student counselors who distributed the
questionnaire to subjects beforehand. The survey tool
automatically verified that all questions had to be filled
completely before submission and could not be

submitted twice. All subjects were informed the survey
purpose and signed written consents were obtained on-
line before they started answering the questions (as de-
tailed in Ethics Approval and Consent to Participate
Section).

Survey tool and scoring method
The questionnaire [see Additional File 1] included 7
demographic variables (gender, age, hometown, name of
university, type of school, grade, and major) and KAP
variables encompassing 5 variables about Knowledge
section of COVID-19 (classification of infectious disease,
main transmitting route, main clinical manifestation, in-
cubation period and susceptible population), 5 variables
about Attitude section towards COVID-19 (human-to-
human transmission, wild animal consumption, endur-
ance to emergency, impact on study, and pandemic con-
trol measures), and 5 variables of Practice section related
to COVID-19 (response to symptoms, frontline rescue
help, meeting with cured patients, post-close contact re-
sponse, and return to school). The Knowledge section
was developed with questions from COVID-19 Diagnosis
and Treatment Protocol (Tentative Version Six) issued
by National Health Commission of China [7]. The Atti-
tude and Practice sections were developed by investiga-
tors on the basis of the scenarios most likely
encountered by undergraduate students.
A common scoring method was used for this KAP

questionnaire as follows: (1) 1 point for correct and 0 for
incorrect answers in the Knowledge Section, (2) 2 for
positive, 1 for neutral and 0 for negative options in the
Attitude Section, and (3) 2 for proactive, 1 for neutral
and 0 for passive options in the Practice Section. The
score ranges were 0 ~ 5 for Knowledge, 0 ~ 10 for Atti-
tude, 0 ~ 10 for practice, and 0 ~ 25 for total KAP.

Data processing and analysis
Data were analyzed using SPSS 18.0 software. T test was
used to compare mean values of variables. Chi square
test was utilized to compare categorical variables and ra-
tios. Pearson or Spearman correlation analysis was used
to compare correlations between two variables. P<0.05
was considered of statistical significance.

Results
Demographic characteristics of subjects
All subjects (n = 872) were recruited from 10 universities
in Xi’an, Shaanxi Province, including five public and five
private schools. Among them, 534 out of 872 (61.2%)
were females and 338 out of 872 (38.8%) were males.
There were 49.3% (430 out of 872) medical students and
50.7% (442 out of 872) non-medical majors. 51.9% (453
out of 872) attended public schools and 50.7% (442 out
of 872) were from private schools. 66.5% (580 out of
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872) were in their first year and the rest were in other
higher grades. The average age of subjects was 20.1 ± 0.1
with a range between 17 and 25 years old. The home-
town of student was reported to cover 28 provinces, au-
tonomous regions and municipalities of China.

Knowledge of COVID-19
COVID-19 related knowledge was assessed by 5 categor-
ies. Each question and answer options were described
with graded scores in Table 1. Among the total 4360
collected answers, 3590 (82.3%) were correct. The female
students had significantly a higher score for K5 than the
males (p < 0.05, Table 2); public school students showed
significantly higher scores for K1 and K4 than private
school students (p < 0.05, Table 2). No other statistical
significance was found between groups (Table 2).

Attitude toward COVID-19
Questions about COVID-19 attitude included 5 categor-
ies. Each question and answer options were described
with graded scores in Table 3. Among all 4360 submit-
ted answers, 3218 (73.81%) showed a positive attitude.
The females had significantly higher scores than the
males for A1 (p < 0.05) and A3 (p < 0.05) (Table 4). Stu-
dents from public schools scored significantly higher

than those from private schools for A2 (p < 0.05), A3
(p < 0.05) and A5 (p < 0.05) (Table 4).

Practice related to COVID-19
Practice related to COVID-19 was assessed by 5 single-
choice questions. Each question and answer option were
described with graded scores in Table 5. Among the
4360 answers collected, 3834 (87.9%) indicated a pro-
active practice. The females had significantly higher
score for questions P2 ~ P5, except P1 (Table 6). Stu-
dents in higher grades had a significantly higher score
for P5 than freshmen (Table 6).

Comparison of COVID-19 related KAP scores between
different groups
In the whole study population, the overall score for
Knowledge was 4.1 ± 0.7 (range: 0 ~ 5), Attitude was
8.5 ± 1.2 (range: 0 ~ 10), and Practice was 8.9 ± 1.4
(range: 0 ~ 10). There was a positive correlation between
Attitude and Practice scores (r = 0.319, p < 0.05). Sub-
group analysis indicated that Knowledge level was sig-
nificantly higher in students from public schools and
medical programs than those from private schools and
non-medical majors (p<0.05) (Table 7). There was a sig-
nificantly higher score of Attitude in females than males

Table 1 COVID-19 knowledge among undergraduate students

Variable categories Options Determination/ score N (%)

K1: What type of infectious disease is COVID-19? • Bacterial. Incorrect/ 0 17 (2.0)

• Viral. Correct/ 1 848 (97.3)

• I don’t know. Incorrect/ 0 7 (0.8)

K2: What is the main transmission route of COVID-19? • Respiratory droplets and close contact. Correct/ 1 862 (98.9)

• Water. Incorrect/ 0 2 (0.2)

• Food. Incorrect/ 0 5 (0.6)

• I don’t know. Incorrect/ 0 3 (0.4)

K3: How long is COVID-19 incubation period? • 1 ~ 14 days. Correct/ 1 579 (66.4)

• 3 ~ 7 days. Incorrect/ 0 21 (2.4)

• More than 14 days. Incorrect/ 0 265 (30.4)

• I don’t know. Incorrect/ 0 7 (0.8)

K4: Who are susceptible to COVID-19? • The old and young. Incorrect/ 0 297 (34.1)

• People are generally susceptible. Correct/ 1 441 (50.6)

• Young adults. Incorrect/ 0 11 (1.3)

• People with pre-existing diseases. Incorrect/ 0 117 (13.4)

• I don’t know. Incorrect/ 0 6 (0.7)

K5: What are the main clinical manifestations of COVID-19? • Fever and dry cough. Correct/ 1 860 (98.6)

• Fatigue. Incorrect/ 0 3 (0.3)

• Stuffy and runny nose. Incorrect/ 0 1 (0.1)

• Sore throat and myalgia. Incorrect/ 0 2 (0.2)

• Diarrhea. Incorrect/ 0 0 (0.0)

• I don’t know. Incorrect/ 0 6 (0.7)
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(p<0.05) (Table 7). Practice level was found no statisti-
cally significant difference between groups by gender,
grade, major or school style (Table 7).
Total KAP score was 21.6 ± 2.3 among the subjects, in

which a positive correlation was observed between the
Attitude and Practice (r = 0.319, p < 0.05). Total KAP
score was significantly different among gender groups
and major groups(p < 0.05, p < 0.05) (Table 7).

Discussion
Since the outbreak in epicenter Wuhan in December
2019, COVID-19 has rapidly become a threat to glo-
bal public health and led to substantial socioeconomic
damages in the whole world. Vigorous measurements
have been enforcedly implemented including lock-
down of Wuhan and community quarantine by Chin-
ese central and local governments since the outbreak
to mitigate the disease effectively. In addition, public
health education has been recognized as an effective
measure to prevent and control public health emer-
gency for the public preparedness against such situ-
ation. It will lead the public to acquire appropriate
knowledge, mitigate panic and seek for positive atti-
tude, and comply with aligned and desired practices.
All these KAP elements have been considered crucial
to ensure effective prevention and control of the
pandemic.
This cross-sectional survey on 872 undergraduate

students found that most of them were well informed
with COVID-19 related knowledge, showed positive
attitude and proactive practice during the outbreak,
indicating that effective health education was deliv-
ered by the massive public education campaigns (es-
pecially via Internet). This result is consistent with
many other reports on H1N1 related KAP among
university students in South Korea, UK and Hong
Kong [8–10]. Our study also revealed that females
had significantly higher score on the knowledge of
“main clinical manifestation of COVID-19”, in line
with the result of an investigation on MERS in Saudi
Arabian [11]. It has been shown that women is super-
ior to men in terms of the knowledge and practice
(hand hygiene, wearing a mask) related to infectious
diseases (eg: H1N1, SARS, and MERS, etc) [10–15].
This gender difference also has been shown in our
study that are evidenced by a better score on attitude
score and KAP total score for females than males, in-
cluding proper and rational protective measurements
to reduce the risk of human-to-human transmission
and aversion to wild animal consumption.
Students from public schools and medical programs

showed a higher score for COVID-19 related know-
ledge. This could be explained by the characteristic
educational situations in China. Since the past two

decades, private universities have been begun to be
established as a role player supplementary to the pub-
lic educational system as per governmental policies.
Comparing to private schools, public universities have
been innately superior in their numbers and scales,
quantity and quality of students and teachers, as well
as supports from the authorities, etc [16]. Medical
students showed a good score of knowledge which
could be explained by their trainings in clinical medi-
cine and public health. Their obligations and respon-
sibilities to fight against this pandemic as future
medical professionals are thought to drive them to
present more positive attitudes and proactive practices
during this public health emergency [17].
This investigation has some limitations. First, the

convenient sampling method could not avoid the
bias of subjective selection, thus diminishing the in-
ternal validity. Second, the nature of cross-sectional
study design was unable to determine causality be-
tween the variables. Third, our subjects were en-
rolled from ten universities in a single city, though
they were staying at home for isolation in twenty-
eight provinces and regions across the country at
the time of survey. This might not reflect the actual
situation of undergraduate students in Chinese uni-
versities as a whole.
To our knowledge, this study is the first investigation

on the current KAP related to COVID-19 among Chin-
ese undergraduate students. Therefore, it provides valu-
able insights into public health education and
preventative measures in Chinese universities during the
COVID-19 pandemic. Our results indicate that the ma-
jority of Chinese undergraduate students have ac-
quired the basic knowledge of COVID-19, but their
performance may vary by school types and majors. Atti-
tude towards COVID-19 shows a gender disparity.
Taken together, these results suggest that gender, major
and school styles potentially affect student’s responses to
COVID-19 outbreak and acquisition of public health
education, which should be drawn awareness to educa-
tion and health authorities. These factors should also be
accounted to formulate contingency plans or trainings
for the students against similar public health emergen-
cies in future.

Conclusion
Most Chinese undergraduate students understood the
basic information, possessed positive attitude and pre-
sented proactive practice towards the outbreak of
COVID-19, indicating the efficacy and success of present
public health campaigns. However, results also revealed
that gender, major and school types should be taken into
consideration when health and education authorities
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tailor public health trainings and improve their pre-
ventative measures against this epidemic.

Supplementary information
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1186/s12889-020-09392-z.

Additional file 1. English translation of the questionnaire.
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