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ABSTRACT

Background A COVID-19 outbreak has been contained
in China through effective prevention measures with the
collaboration of the citizens. However, there is resistance
to self-reported symptoms as required in the international
student community. This study explored knowledge level
and symptoms reporting behaviours toward COVID-19
among international students.

Methods An online cross-sectional investigation was
conducted among 119 international students across
Heilongjiang province and questionnaires implemented
through WeChat between 1 and 25 March 2020. The
results were explained using descriptive X? test and
binary logistic regression analysis using SPSS V.20.
Results In total, 119 international students participated,
with a response rate of 90.16%. Of the 119 respondents,
96 (80.7%) knew COVID-19 symptoms, 109 (91.6%)
took cognisance of questions on the importance of

the maintenance of wearing masks and 113 (95%) on
questions regarding hand hygiene in the prevention of
disease transmission. However, results show that there
were still large gaps in knowledge about questions
regarding the virus and the treatment methods (many
participants incorrectly believed that the virus could be
kill by drinking alcohol or smoking). In addition, more
than half of the participants declared compliance with
positive health behaviours, however 27.7% did not agree
with vaccination (if any), and 31.1% did not agree to

be quarantined after being diagnosed with COVID-19.
Furthermore, 20 participants (16, 80%) expressed an
inclination to deliberately withhold symptoms. Variables in
the Health Belief Model showed a significant association
with behavioural change.

Conclusion From our study, we found that there is
evident knowledge about COVID-19 among international
students, although orientation and sensitisation are

still required. Those who were aware of the benefits

of reporting, the severity of COVID-19 and the legal
consequences of deliberately concealing information
showed a greater willingness to report; conversely, those
who believed reporting is very inconvenient and feared
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Strengths and limitations of this study

» A cross-sectional study is limited in its usefulness
in capturing this type of dynamic change. Future re-
search may consider a longitudinal design.

» Due to the small sample size, considering the cost
and convenience of conducting research, this study
only selectively investigated one province that may
limit the generalisability of this study’s findings. In
addition, the small sample size limits the number of
independent variables that can be included in mul-
tivariate analyses, and analyses were generally only
able to detect large effects.

» The urgency of the situation causes some limitations
in the study.

» Despite the limitations, this study addressed a major
health problem and highlighted the area where no
research has been done. The findings of this study
would be critical to design effective control mea-
sures of COVID-19 in an outbreak.

being quarantined after reporting showed less willingness
to report. A study focusing on international students’
knowledge and behaviour amid the pandemic will provide
information for countries to cut off the chain of disease
transmission of all variants of COVID-19.

BACKGROUND
The ongoing COVID-19 is a serious public
health issue in the world. Consequently, the
study on the spread mechanisms and preven-
tion and control strategies of COVID-19 has
become a global problem to be solved.
Moreover, as has been demonstrated in
previous pandemics, lack of proper knowl-
edge about the disease is associated with
negative behaviours among people, which
can further complicate efforts to prevent
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the spread of the disease. It is therefore imperative that
communities be equipped with knowledge and healthy
behaviours to limit the impact of COVID-19.

With the deepening of China’s openness and the ‘Belt
and Road’ policy, the number of international students
studying in China has been increasing. As part of its socio-
economic development, China has jumped from being
the largest exporter of international students to the third
largest recipient. Therefore, when encountering public
health emergencies, international students have become
an important part of the community, and it is extremely
important for them to effectively deal with the epidemic.
In order to avoid cases of imported infections, schools
banning students to return to China if they were abroad
and those who remained in China should adhere to the
epidemic prevention measures and have been asked
for an early detection of cases, to report daily if they
feel symptoms of COVID-19 such as fever, cough, runny
noses, etc. However, since the COVID-19 outbreak, many
international students did not cooperate with community
epidemic prevention and control measures. As resistance
to cooperation has grown, the Chinese authorities have
taken more drastic control and preventive measures,
including restricting the movement of people in cities
and communities, rewarding those who provide clues to
withholders and facilitating systematic and comprehen-
sive searches through communities.

In situations such as these, evidence-based public health
frameworks can provide a useful temporary measure.
One such framework is the Health Belief Model (HBM).
The HBM was originally developed to study why patients
may not seek screening for tuberculosis,' * and is one of
the most prominent public health frameworks for under-
standing why individuals may or may not act in the face
of a threat to personal or community health. The HBM
has been used for decades to study vaccination, medica-
tion adherence, diabetes self-care, condom use and other
behaviours that require modification of a patient’s actions
to mitigate a threat to health. Broadly speaking, HBM
believes that direct cues from an individual’s beliefs and
actions can guide behaviour. Beliefs, in turn, are deter-
mined by one’s background, including one’s impressions
of perceived threats, perceived benefits of taking action,
perceived barriers to taking action and perceived ability
to take action (ie, perceived self-efficacy).’

Given all these concerns, the observance of preventive
health standards and behaviours in society is essential to
better control the disease. Numerous research studies are
being conducted on COVID-19, but this article is the first
to highlight this area. Additionally, a study focusing on
international students’ knowledge and behaviour amid
the pandemic will provide information for countries to
cut off the chain of disease transmission of all variants of
COVID-19. To our knowledge, the HBM variables chosen
have not yet been tested on the international students in
Heilongjiang. We anticipate that our findings will explain
factors that may contribute to a responsible preventive
health behaviour. Therefore, this study’s goals were as

follows: (1) to examine the level of knowledge of interna-
tional students towards COVID-19; (2) to elucidate and
analyse the student’s beliefs associated with self-reporting
of symptoms; (3) to provide effective suggestions and
measures for encouraging the students to report if symp-
toms of pneumonia occur. In addition, this study tested
the following hypotheses: (1) perceived susceptibility
and severity of COVID-19 infection will be positively asso-
ciated with healthy behaviour such as COVID-19 symp-
toms self-reporting; (2) perceived benefits of reporting
symptoms will be positively associated with willingness to
early report if related symptoms of pneumonia occur; (3)
perceived barriers to self-report symptoms will be nega-
tively associated with willingness to self-report.

MATERIALS AND METHODS

Setting

Heilongjiang province is located along the northeast
border of China. It covers an area of over 460 000 km2,
and has a population of 37.68 million. According to the
Department of Education update, in 2019 Heilongjiang
province accounted 13 429 international students. In
March 2020, Heilongjiang had become the province with
the highest diagnosed patients in China (ie, even worse
than Hubei province). By 11 March 2020, according
to the Chinese Journal of Epidemiology, a total of 482
domestic cases of COVID-19 was reported in Heilongjiang
and most of cases were imported. The incidence rate of
COVID-19 was relatively high and the early epidemic was
serious in Heilongjiang; the number of cases was high in
clusters especially family clusters.* Because of this infor-
mation, we selected Heilongjiang for this study.

Questionnaire design

After conducting the necessary literature research and
receiving expert advice, we developed a self-administered
questionnaire (online supplemental file 1). To confirm
the effectiveness of the questionnaire, we invited experts
from fields such as health emergency, epidemiology and
public psychology, as well as three health administration
workers who are currently in charge of epidemic preven-
tion and control, to engage in two rounds of reviews of
the questionnaire. They responded to the entire question-
naire and again 2 weeks later. The data obtained were not
used for the final analysis. This questionnaire included
the following parts: (1) sociodemographic information;
(2) knowledge of respondents; (3) willingness and beliefs
associated with reporting symptoms; (4) possibility of
investigation of healthy behaviour. The dependent vari-
able in this study was the respondents’ self-rated willing-
ness to report if related symptoms of pneumonia exist,
which was evaluated by the item: ‘If related symptoms
occur, how likely are you to report or go to a designated
medical institution?” using a 5-point Likert scale ranging
from 1 to 5 (definitely would not report, would not report,
unsure, would report, definitely would report). During
analysis, for the purpose of comparing respondents who
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had a positive willingness toward reporting with those
who did not, we sorted those who selected 4 and 5 into
the category ‘report’, and those who selected 1, 2, and 3
into the category ‘not report’.

Sociodemographic data were collected, including the
respondents’ gender, age, education level, medical and
non-medical student, marital status, living arrangement
and religious belief. Among them, the religious belief
data were obtained by the item: ‘Do you have a religion’,
using yes or no as the answer option.

The questions that address the knowledge of students
as well as the HBM components for the current study
were adapted from the information available in published
articles.

The level of knowledge regarding COVID-19 of the
international students was assessed in which yes, no or
don’t know option was given against each set of ques-
tions. The knowledge was assessed by nine factual state-
ments included in the questionnaire such as about the
disease, its nature and mode of transmission, symptoms
of the disease, specific treatment, preventive measures,
quarantine and social distancing. To better understand
what international students’ knowledge of COVID-19 was,
participants were asked questions such as: Do you know
the cause of this pneumonia in Wuhan?; Do you know
the symptoms of this pneumonia in Wuhan?; How did
COVID-19 infection spread? Response categories were
yes, no and don’t know. Additionally, a Likert scale was
used to which they indicated their degree of agreement
by selecting a rating between 1 and 5. For data analysis,
only yes and no responses were examined.

Based on the 80%-100%, correct answer for each ques-
tion was considered as appropriate knowledge and below

80.0% was considered as inappropriate knowledge. Simi-
larly, healthy behaviours were also categorised.

The respondents’ beliefs associated with reporting
symptoms were assessed through the construct of HBM,
to which they indicated their degree of agreement by
selecting a rating between 1 (strongly disagree) and 5
(strongly agree). To test the internal consistency of the
HBM components, Cronbach’s alphas were computed
for each subscale as described in table 1. The respon-
dents’ overall perceptions of reporting symptoms and
the COVID-19 infection were evaluated by the following
prompts:

In the questionnaire, we also designed items to
investigate healthy behaviours which would promote
respondents to report, in other words the likelihood
of respecting the prevention and control measures. We
investigated healthy behaviour in which a 5-point Likert
scale was given against each set of questions. This variable
was measured by 15 items that were designed to assess
the possibility that a participant would comply with the
prevention and control measures toward COVID-19. The
positive healthy behaviour parameters included effec-
tiveness of mask use, hand washing, social distancing in
preventing the disease, etc. The Cronbach’s alpha coeffi-
cient was 0.96

During analysis, all responses to the prompts were
converted into binary variables: respondents who rated
4 and 5 were sorted into the category ‘agree’, whereas
respondents who rated 1, 2, and 3 were sorted into the
category ‘disagree’.

Sample and data collection
The cross-sectional study was carried out in the format
of an anonymous web-based questionnaire. The

Table 1 Measurements of items in the construct of HBM
Construct Items
Perceived Measured by five items. Each participant subjectively assessed the probability of him or her suffering from

susceptibility

COVID-19; that is, the probability of falling sick because of individual characteristics and related addictive

behaviours. The Cronbach’s alpha coefficient was 0.46

Perceived
severity

Measured by nine items that were designed to help participants assess the severity of COVID-19 and
understand their personal feelings. These items included questions about whether the disease caused

serious impact on daily life, and the effects on the patient and the family of the patient. The Cronbach’s

alpha coefficient was 0.85

Perceived
benefits

Measured by four items that were designed to assess whether participants believed that undergoing a
timely consultation after having symptoms of suspected pneumonia would reduce the possibility of suffering

from COVID-19. The Cronbach’s alpha coefficient was 0.90

Perceived
barriers
0.85

Cues to action

Measured with 12 items intended to help participants to assess the barriers that prevented them from taking
action to undergo a self-report after having pneumonia symptoms. The Cronbach’s alpha coefficient was

Measured by nine items that investigated internal and external stimuli that influenced a participant’s choice

to report or undergo a consultation. Such stimuli included self-perceived of COVID-19, influence of family
and friends, mass media communication on novel coronavirus. The Cronbach’s alpha coefficient was 0.90

Self-efficacy

Measured by three items aimed at determining whether participants were confident that, under special

circumstances, they could overcome the barriers to undergoing a consultation or report. The Cronbach’s

alpha coefficient was 0.69
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questionnaire was in English and it was pretested among
a cross-section of participants to ensure the clarity of
questions and eliminate the ambiguity. The question-
naire survey was conducted among international students
of Heilongjiang province. We have sent a link to the ques-
tionnaire to the residents in their communities through
social networking software such as WeChat (WeChat
is the largest social media platform in China similar to
Facebook and Twitter, and the number of monthly active
accounts has reached to 1.165 billion).” Only inter-
national students located in Heilongjiang during the
pandemic were considered eligible to take part in this
study. It has been asked not make duplication if he or
she already responded. Alongside an explanation of the
study’s intention and anonymity, those who received the
link could voluntarily decide whether to respond or not.
Exclusion criteria included unwillingness, living outside
of Heilongjiang and sickness. The data were collected
between 1 and 25 March 2020. A purposive sampling
technique was adopted to obtain the sample. Finally,
according to the questionnaire network platform, 132
people (international students) clicked on the link and
119 responded to the questionnaire (potential response
rate=90.15%).

Data analysis

Collected data were cross-checked and cleaned. Except
for age, all our variables are categorical and those with
non-normal distributions were recoded. To quickly visu-
alise the distribution, the graph is approximately bell
shaped and symmetric about the mean. Therefore, we
have proceeded to a parametric test. Missing data were
checked and none was recorded for variables.

Once data collection was completed, the questionnaire
was reviewed to ensure that all quantitative questions were
answered and that each question had no more than one
answer unless stated otherwise. Data screening and veri-
fication were performed. Using the questionnaire guide,
the data were then entered into SPSS (IBM, V.2010). Data
analyses included descriptive X test and regression anal-
yses. First, descriptive statistics were used to summarise
data collected for sociodemographic variables, COVID-19
knowledge and COVID-19 healthy behaviours. Percent-
ages were calculated for these variables. Furthermore,
frequencies were run to examine the distribution of
sociodemographic, reporting behaviour and HBM items
(eg, perceived susceptibility, severity, benefits, barriers
and cues to action).

Next, logistic regression analyses were conducted to
determine the relationship between sociodemographic
variables, HBM component and reporting behaviour (will
report/will not report).

SPSS V.20 was used to conduct the analysis. Statistical
significance was set at p<0.05.

Patient and public involvement
No patient involved in this study. Study participants were
not involved in the setting of the research questions or

study design. Additionally, study finding will be dissemi-
nated among the participants.

RESULTS

Characteristics of the respondents

First, descriptive statistics were used to summarise data
collected for sociodemographic variables. More than
half of the respondents (79.0%) were men. The ages of
the respondents were concentrated between 21 and 30
years old (58.0%). Among the respondents, 76.5% had
an education level of master’s degree or above, and 37%
were medical students. The vast majority of the respon-
dents (74.48%) were Muslims, and 42.9% lived alone. Of
the result, 85.7% are black people while 4.2% are white
and 10.1% are Asian. A proportion of 16.80% of the
respondents chose not to report when they had related
symptoms of pneumonia, and 83.19% chose to report. A
total of 18.08% of men chose not to report, which was
higher than that of women (12%). Respondents aged
21-30 years had the highest non-reporting rate (12.79%).
In terms of education level, the proportion of people
who chose not to report was the highest among those
with master’s degree and above (18.68%), but the lowest
among those with high school and below education level
(18.68%). Single respondents had a higher percentage
of non-reporting (20.48%) than those who were married.
The proportion of people who chose not to report was
among the respondents living with others (33.33%),
which was higher than those living alone (17.64%) and
living with family or friends (18.18%). Table 2 displays
correlation between sociodemographic variables and will-
ingness to report to the doctor if symptoms of pneumonia
occur.

COVID-19 knowledge among international students

Next, to assess the knowledge of students, we found a
total of 94 participants (80%) who answered the utility
to reduce assembly. Additionally, the vast majority of 109
participants (91.6%) agreed that wearing masks is useful.
Of the result, 96 respondents (80.7%) answered knowing
the symptoms of COVID-19 and 105 (88.2%) agreed that
quarantine is necessary. Almost all of the respondents,
113 (95%), think that regularly washing hands is useful.
However, the study showed that poor knowledge was
more apparent in response to questions regarding virus
and the treatment methods. Many participants (more
than 30%) incorrectly believed that the virus could be
killed by drinking alcohol or smoking. It is noteworthy to
state that this study did not find a significant association
between knowledge and behavioural change.

Based on the 80%-100% correct answer for each
question was considered as appropriate knowledge, and
below 80.0% was considered as inappropriate knowl-
edge. Figure 1 and table 3 describe the current status of
COVID-19 knowledge among international students.

COVID-19 healthy behaviour
To verify healthy behaviour among respondents, of the
result 74.8% and 77.8%, respectively, agreed to declare
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Table 2 Sociodemographic characteristics of respondents (n=119)

If related symptoms occur, how likely would you go to

a designated hospital?

I will not go to the hospital | will go to the hospital

(N=20) (N=99) N P value
Gender 0.083
Male 17 (18.08) 77 (81.9) 94 (79)
Female 3(12) 22 (88) 25 (21)
Age 0.003
<20 0 (0.00) 1 (100) 1 (0.84)
21-30 16 (23.18) 53 (76.81) 69 (57.98)
31-40 4 (8.7) 42 (91.30) 46 (38.65)
41-50 0 (0.00) 2 (100) 2(1.68)
>51 0 (0.00) 1 (100) 1(0.84)
Education level 0.068
High school and below 0 (0.00) 4 (100) 4 (3.36)
Bachelor’s degree 3(12.5) 21 (87.5) 24 (20.16)
Master’s degree and above 17 (18.68) 74 (81.31) 91 (76.47)
Major 0.091
Medical student 7 (15.90) 37 (84.09) 44 (36.97)
Non-medical student 13 (17.33) 62 (82.66) 75 (63.02)
Living situation 0.097
Live alone 9 (17.64) 42 (82.35) 51 (42.85)
Live with family or friends 4 (18.18) 18 (81.81) 22 (18.48)
Live with roommate 5(12.5) 35 (87.5) 40 (33.61)
Live with others 2 (33.33) 4 (66.66) 6 (5.04)
Marital status 0.076
Married 3(8.33) 33 (91.66) 36 (31.57)
Single 17 (20.48) 66 (79.51) 83 (72.80)

regarding a history of close contact and history of
living in high-risk areas. Overall, 91.5% of respondents
accepted and believed that wearing masks would prevent
chances of contracting COVID-19; however, 22.8% of the
respondents disagreed to dial the emergency number for
consultation or report if related symptoms occur. Other
percentages, 84.9%, agreed to have a good and safe eating
habit and 56.3% agreed to work out. In addition, 77.3%
of the respondents expressed agreement to take tempera-
ture regularly. In contrast, overall, nearly one-fourth of
the respondents (27.7%) did not agree to get a vaccine if
available and 31.1% did not agree to be isolated if diag-
nosed with COVID-19. Figure 2 displays the promotion
of healthy behaviours, the cues that investigate whether
or not students adopt a healthy behaviour during the
COVID-19 outbreak.

Domains of the HBM correlated with the willingness to go to
hospital if related symptoms of pneumonia occur

Students’ perceptions were collected and explained in the
framework of HBM. Data have been collected based on
the ranking from 1 to 5 (completely agree to completely

disagree), and median ranks obtained using Friedman’s
test were used to divide the responses into two (agree and
disagree) for easy description. Of the respondents, about
20% believed that they had some or high chance of getting
COVID-19. Regarding the perceived severity of the disease,
there was clear awareness of the impact of COVID-19 on all
domains of life. Indeed, more than half (61.34%) agreed
that COVID-19 would affect social life and 71.42% agreed
that COVID-19 will affect their work. Comparably for the
domain of benefit, the majority, more than half (57.98%),
agreed that early consultation and report would detect
the disease early; 56.30% agreed that timely consultation
if symptoms discovered could help recover quickly and
69.74% agreed that timely consultation and report can
prevent the spread of the virus. Among the potential barriers
to reporting and consultation, the unwillingness and fear of
finding out that they had COVID-19 were reported by more
than 40% of respondents. Those who are willing to report
were significantly more likely to have fears about discov-
ering they had the disease than the opposite group. In
addition, about 13% of respondents agreed that reporting

Ismael OY, et al. BMJ Open 2022;12:¢050867. doi:10.1136/bmjopen-2021-050867
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Figure 1 COVID-19 knowledge of international students.

is inconvenient. Finally, when cues to action were assessed,
the majority (55.46%) agreed to go to the hospital on time
to prevent their symptoms from getting worse, 67.22%
agreed to report or go to the hospital on time for advice of
the health professional, and 53.78% agreed to report to the
healthcare professional because concealing information
will be punished by laws and regulations. Domain of self-
efficacy showed that less than half (38.65%) of participants
agreed to take the time to report to the doctor and 65.54%
were confident that they will go to the clinic to report if
symptoms discovered. In summary, the results indicated
that most respondents had relatively high perceived severity,
perceived benefits, cue to action and perceived self-efficacy,
but lower perceived susceptibility and barriers. The correla-
tion analysis indicated that all domains in the HBM except
perceived susceptibility had significant effects on preven-
tive behaviours from COVID-19 (p<0.05). In other words,
perceived susceptibility was not associated with reporting

10.10%

|

pay attention to cleaning 89.90%

43.70%

workout 56.30%

22.70%

|

take temperature regularly 77.30%

avoid contact with wild or farm animals % 84.00%
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adhere to cough etiquette % 81.50%
if there is a vaccine | will getit % 72.30% e
Hagree

ifhi ing in hieh fi 22.70%
if history of living in high risk area declare 2 77.30%

e 25.20%
if history of close contact declare 74.80%

f f 15.10%
if symptoms of pneumonia see a doctor 2 84.90%

if positive diagnostic voluntary isolated 31.10%

68.90%

dial the emergency number to report if necessary 2L.80%

|

78.20%

. 8.40%
wearing a mask 5 91.60%

Figure 2 Promotion of healthy behaviours among
international students.

symptoms. In contrast, perceived severity was significantly
associated with symptoms reporting. The results partially
support hypothesis 1. The results of the test of hypothesis 2
showed that perceived benefits were significantly associated
with symptoms reporting. Similarly, perceived barriers were
significantly associated with reporting symptoms. There-
fore, the findings provide support for hypotheses 2 and 3.

Table 4 displays the factors that are significantly correlated
with a willingness to report if related symptoms of pneu-
monia occur.

Adjusted ORs and the p value of reporting in the binary
logistic regression analysis

Logistic regression analyses were conducted to determine
the relationship between sociodemographic variables
and reporting behaviour (will report/won’t report).
Unstandardised regression coefficients () and ORs were
performed. Statistical significance was set at 0.05 or less

Table 3 Assessment of knowledge (N=119)

Correct Appropriate knowledge Inappropriate knowledge

Area of knowledge answer f (%) f (%)

Do you know the cause of COVID-19? Yes 55 (46.2) 64 (53.8)
Do you think quarantine is necessary? Yes 105 (88.2) 14 (11.8)
Does smoking kill the virus? No 67 (56.3) 52 (43.7)
Does drinking kill the virus? No 78 (65.5) 41 (34.5)
Do you know the symptoms of COVID-19? Yes 96 (80.7) 23 (19.3)
Do you know the treatment of COVID-197? No 102 (85.7) 17 (14.3)
Do you think wearing masks is useful? Yes 109 (91.6) 10 (8.4)
Do you think regularly washing hands is useful? Yes 113 (95) 6 (5)
Do you think it is necessary to reduce the assembly?  Yes 94 (80) 25 (20)
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If related symptoms occur, how likely would you
go to a designated hospital?

I will not go to the I will go to the hospital |
hospital (N=20) (16.80)  (N=99) (83.19) N P value

Disagree 18 (16.98) 88 (83.01) 106 (89.07)

| am more susceptible to get COVID-19. 0.214

Agree 2(8.33) 22 (91.66) 24 (20.16)

Disagree 16 (17.39) 76 (82.60) 92 (77.31)

The infection is very serious in my area. 0.708

Agree 5(19.23) 21 (80.76) 26 (21.84)

Disagree 13 (28.26) 33 (71.73) 46 (38.65)

Infection with COVID-19 will affect my work. 0.004

Agree 9 (10.58) 76 (89.41) 85 (71.42)

Disagree 14 (28) 36 (72) 50 (42.01)

Timely consultation and report will help me to quickly recover after infection. 0.002

Agree 5 (7.46) 62 (92.53) 67 (56.30)

Disagree 11 (30.55) 25 (69.44) 36 (30.25)

Reporting is very inconvenient. 0.017

Agree 6 (37.5) 10 (62.5) 16 (13.44)

Disagree 13 (20.31) 51 (79.68) 64 (53.78)

If | have COVID-19,l would rather not punished by laws and regulations know it. 0.920
| Disagee  17(66e) 8533y fo2@s7)
Agree 3 (17.64) 14 (82.35) 17 (14.28)
1 will go to the hospital on time so that my symptoms donotgetworse. 000
Disagree 15 (28.30) 38 (71.69) 53 (44.53)
CAgee s@S) e1@249 66540
I will go to the hospital on time for advice of the health professional. 0.001
| Disagee  13@3y 26666  E7)
Agree 7 (8.75) 73 (91.25) 80 (67.22)
Continued
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Table 4 Continued

If related symptoms occur, how likely would you
go to a designated hospital?

I will not go to the
hospital (N=20) (16.80)

I will go to the hospital

(N=99) (83.19) N P value

Because concealing the illness, travel history and close contact history of the diagnosed person will be punished by 0.019

laws and regulations, | will report to the doctor on time.

Disagree 14 (25.45)
Agree 6 (9.37)

| can take the time to report to the doctor.
Disagree 16 (21.91)
Agree 4 (8.69)

| am confident that | will go to the clinic to report.
Disagree 11 (26.82)
Agree 9 (11.53)

Even if | encounter difficulties, | will go to the clinic to report.
Disagree 12 (27.90)
Agree 8(10.52)

41 (74.54) 55 (46.21)
58 (90.62) 64 (53.78)

0.060
57 (78.08) 73 (61.34)
42 (91.30) 46 (38.65)

0.034
30 (73.17) 41 (34.45)
69 (88.46) 78 (65.54)

0.015
31 (72.09) 43 (36.13)
68 (89.47) 76 (63.86)

and a CI of 95% for all analyses. Binary logistic regression
analysis considering behavioural change as outcome vari-
able explains the role of HBM variables in terms of crude
and adjusted ORs.

As noted earlier, the sample size for this study was small
(n=119). Despite this limitation, the analyses helped
identify factors that may be associated with perceptions
of risks and reporting behaviours related to COVID-19.
When all potential explanatory variables were included in
the final model, the following variables remained signifi-
cantly associated with the dependent variable. The age
of the respondents, perceived barriers (reporting is very
inconvenient) and self-efficacy (perceived confident to
report or go to the clinic) were positively associated with
the dependent variable (reporting if related symptoms).

In contrast, perceived benefit, perceived susceptibility
and severity were not associated with reporting symp-
toms. Although these variables were not significant, the
relationships are worth noting and perhaps need to be
further examined with a larger sample.

Thus, this study may help fill a significant gap in knowl-
edge about barriers to COVID-19 reporting among
international students and provides direction for future
quantitative research with larger samples.

Table 5 shows the adjusted ORs and the p value of
reporting in the binary logistic regression analysis.

DISCUSSION

This descriptive, cross-sectional study was conducted
among 119 participants through an online self-
administered questionnaire. So far, to the best of our
knowledge, there are no previous reports of similar
studies, particularly one that examined the international
students’ knowledge and behaviours towards COVID-19.

Therefore, we could not directly compare our results with
those of other studies. In addition, it should be noted that
this study was conducted in the middle and early stages of
the COVID-19 outbreak in China.

Our study evaluated the knowledge and willingness
associated with going to hospital or reporting if related
symptoms of pneumonia are discovered among interna-
tional students still remaining in Heilongjiang during the
COVID-19 pandemic as well as the correlation between
their behaviours towards the prevention and control
measures.

The findings of this study showed good level of knowl-
edge towards COVID-19 as demonstrated in table 3.
Moreover, as shown in figure 1, the most number of
correct responses was gathered from the question about
the symptoms of COVID-19 followed by the question on
the maintenance of wearing masks and hand hygiene in
the prevention of disease transmission. These findings
were very encouraging as it is known that the lack of
hygiene maintenance could lead to increase in morbidity
and mortality of the deadly virus like MERS-CoV (Middle
East Respiratory Syndrome Coronavirus).’ These results
are in line with a study conducted in Henan which
showed that 89% of healthcare workers had sufficient
knowledge of COVID-19.” However, many had inaccurate
knowledge that smoking or drinking can kill the virus,
indicating the need for behavioural change communica-
tion. Knowledge is the premise of establishing prevention
belief, forming a positive attitude and promoting positive
behaviour. Individuals’ cognition and attitude toward
the disease affected the effectiveness of coping strategies
and behaviours to a certain extent.® Poor knowledge can
be considered as a barrier for behavioural change. This
may explain the report refusal behaviour by resorting to
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Table 5 Binary logistic regression analysis of factors affecting the willingness to report if related symptoms of pneumonia

occur

Characteristic B SE Wald P value OR (95% CI)

Gender -2.201 1.249 3.103 0.078 111 (0.010 to 1282)

Age 2.282 0.923 6.111 0.013 9.799 (1.604 to 59.849)
Major —-0.960 0.902 1.132 0.287 0.383 (0.065 to 2245)

| will definitely get COVID-19. -0.633 2.211 0.082 0.775 0.531 (0.007 to 40462)
| am more susceptible to get COVID-19. -2.501 2.060 1.473 0.225 0.082 (0.001 to 4651)

| never worry about getting COVID-19. -1.092 1.168 0.875 0.350 0.336 (0.034 to 338)
The infection is very serious in my area. 1.855 1.121 2.736 0.098 6.389 (0.710 to 57.516)
Infection with COVID-19 will affect my social —1.033 1.447 0.510 0.475 0.356 (0.021 to 6068)
life.

Infection with COVID-19 will affect my work. —-0.954 1.079 0.782 0.377 0.385 (0.046 to 3.193)
Timely consultation and report can 0.147 1.171 0.016 0.900 1.158 (0.117 to 11.506)
determine an early diagnosis.

Timely consultation and report will help me -2.101 1.422 2.182 0.140 0.122 (0.008 to 1.987)
to quickly recover after infection.

Timely medical report can prevent the -0.345 1.089 0.101 0.751 0.897 (0.101 to 7.945)
spread of the virus.

| am scared to know that | have COVID-19. -0.675 1.650 0.167 0.682 0.509 (0.020 to 12.932)
If | have COVID-19, | would rather not know -0.831 1.333 0.388 0.533 0.436 (0.032 to 5.945)
it.

Reporting is very inconvenient. 5.596 1.732 10.440 0.001 269.234 (9.037 to 8021.268)
| will go to the hospital on time for advice of -1.748 1.403 1.553 0.213 0.174 (0.011 to0 2.722)
the health professional.

| will go to the hospital on time so that my  -2.406 1.360 3.129 0.077 0.090 (0.006 to 1.297)
symptoms do not get worse.

Because concealing the illness, travel 0.348 1.284 0.074 0.786 1.417 (0.114 to 17.555)
history and close contact history of the

diagnosed person will be punished by laws

and regulations, | will report to the doctor on

time.

| can take the time to report to the doctor.  -0.929 1.153 0.649 0.421 0.395 (0.041 to 3.787)

I am confident that | will go to the clinic to 3.645 1.752 4.329 0.037 38.287 (1.235 to 1186.575
report.

Even if | encounter difficulties, | will go to the —0.412 1.174 0.123 0.726 0.663 (0.066 to 6.612)

clinic.

self-medication and symptoms concealment. One could
also speculate that these results may be due to the media
emphasis on symptoms and prevention in their awareness
programme. Therefore, greater awareness of COVID-19
myth busters is crucial. This again highlights the possi-
bility that respondents were not thoroughly briefed about
COVID-19 outbreak by the relevant authorities through
the media or other channels of information easily acces-
sible for foreigners including international students in
China. Therefore, our findings were a bit disappointing.
Greater encouragement from health authorities is
needed to assimilate COVID-19-related knowledge among
students. This suggests that tapping on the network of
international students will be a potentially useful method
in getting across awareness of COVID-19 prevention and

control measures. Further studies are needed to elucidate
these factors.

Furthermore, a proportion of 16.80% refused to declare
if symptoms of pneumonia are discovered, although the
majority agreed to report. Nonetheless, considering
that any undetected case can result in unpredictable
outcomes, this result already deserves great attention.”™!

In addition, the results of this study indicated that
the rate of adherence to preventive behaviours from
COVID-19 was at a desirable level. As shown in figure 2,
preventive behaviours such as observing the etiquette
of covering the nose or mouth while coughing and
sneezing, washing hands, declaring if having a history of
close contact with infected persons or history of living
in high-risk areas, wearing a mask, avoiding going to the
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affected area, having a good eating habit and working out
were at proper levels. Similar results were highlighted by
a study in Hong Kong which indicated that more than
77% of participants reported good health status against
COVID-19."

Also, we applied the HBM to predict the likelihood
of international students declaring or going for consul-
tation if there are symptoms of COVID-19. Significant
differences were found among respondents in health
beliefs, cues to action, self-efficacy and paths influencing
the likelihood to report or undergo a consultation. We
found that perceived susceptibility and barriers only for
some items were significant. About 79.83% disagreed to
be more susceptible to get infected. Unlike this study,
Kwok et al investigated the early stages of COVID-19 in
Hong Kong and found that the individuals had higher
perceived susceptibility and severity of COVID-19, so 89%
said that they were at risk of COVID-19 and 97% said that
COVID-19 had severe symptoms.'* According to HBM,
increased susceptibility to specific health problems will
enable the behaviour to reduce its risk of developing
health problems. Individuals who think they are at low
risk of the disease are more likely to engage in unhealthy
or dangerous behaviours. The combination of perceived
severity and perceived susceptibility is called perceived
threat and depends on knowledge of the condition."” The
low level of self-perceived susceptibility (39.2%) in this
study is a concern. This was not dissimilar to rates in a
large pan-European study, where only 31% of the respon-
dents believed they were at risk of contracting colorectal
cancer.* A more impactful method may be through
personal encounters for behavioural change.

By discussing the paths of influence in this study, we
found the determinants influencing the likelihood of
report across the respondents. First, there were different
direct or indirect paths of influence between perceived
severity and the likelihood of declaring the disease. Apart
from being able to test whether one is infected as soon
as possible, a more valuable benefit of timely reporting
if symptoms of pneumonia are discovered is that it helps
to get an early diagnosis and a quick recovery (p<0.05).
The likelihood of reporting was directly influenced by a
high perceived severity, but also indirectly, because high
perceived severity initiated high cues to action. The results
of the present study are similar to results of a study by
Powe et al, which indicated that the perceived severity was
an important predictor of corona prevention behaviours
in China.' Second, the results of this study reflect that
the proportion of the students who recognised these
benefits demonstrated a greater willingness to report
(p<0.05). Perceived benefits in HBM refer to an indi-
vidual’s assessment of the value or efficacy of engaging
in a health-promoting behaviour to decrease risk of the
disease.'® Additionally, perceived benefits would directly
influence the likelihood of reporting or seeking a consul-
tation if symptoms occur. This finding is consistent with
prior studies.'” In other words, highlighting all the bene-
fits of reporting in public advocacy may be a better option

for raising the will to report. Third, perceived barriers
refer to an individual’s assessment of a behavioural
change disorder.'® In addition, this outcome is some-
what similar to past study findings which concur that the
public fear restrictive epidemic control measures, such
as quarantining.'® Overall good knowledge about the
spread of the disease was very much needed to overcome
these barriers. Moreover, international students with
symptoms of COVID-19 would generally be subjected to
the prevention and control process of quarantine after
reporting, until the incubation period passes without any
incident. Fear of this has also become one of the factors
that impact on the willingness to report. Therefore, effec-
tive health education strategies and public risk commu-
nication are necessary to eliminate such fear.!” In order
for behaviour to change, perceived gains must outweigh
perceived barriers.'®® Fourth, in investigating the cues
that may encourage the student’s reporting of symptoms,
we found various types of effective cues, with the majority
of respondents admitting to the effectiveness of hearing
about cases where concealing the illness would result
in legal liability that demonstrated a greater willingness
to report (p<0.05). The cues to action include plans by
trusted authorities, events or information from intimate
others, media or healthcare providers to promote partic-
ipation in health-related behaviours.'*"? To face COVID-
19, China has implemented the highest level of epidemic
prevention and control measures. Therefore, all individ-
uals, including international students, must comply with
the epidemiological measures implemented by disease
prevention and control institutions and provide rele-
vant information truthfully. Depending on the severity of
the results, concealment of the disease will lead to the
conviction of the offence of ‘endangering public safety
by dangerous means’.'? Self-efficacy is an individual’s
perception of his or her ability to successfully perform
an act."® This produced confidence in the ability to influ-
ence outcome change as a key component of healthy
behaviour change."™™ This indicates the potential for
health education programmes to close the gap by devel-
oping effective strategies to persuade people to change
their health beliefs, improve self-efficacy and provide
meaningful cues to action.

This study adds to our understanding of awareness and
promotional activities during pandemics, which will have
an impact on pandemic apprehension, knowledge and
behaviour.

Furthermore, this study considers how HBM construc-
tion during pandemics can help identify and engage in
population health promotion behaviours. It will be bene-
ficial to repeat the survey in a few years’ time, and review
what effect these interventions have had practically on the
international students’ behaviour during such situation.

Despite this study’s findings, we acknowledge its limita-
tions. First, the student’s willingness associated with
reporting if related symptoms occur may change with the
course of the epidemic. A cross-sectional study is limited
in its usefulness in capturing this type of dynamic change.

10

Ismael OY, et al. BMJ Open 2022;12:¢050867. doi:10.1136/bmjopen-2021-050867



Future research may consider a longitudinal design.
Second, this study only analysed the effects that socio-
demographic characteristics and beliefs associated with
reporting symptoms had on the willingness to report.
There may be other factors affecting the student’s will-
ingness to report if symptoms of COVID-19 occur. Third,
considering the cost and convenience of conducting
research, this study only selectively investigated one
province. For more universal results, a study on a larger
scale may be necessary. Fourth, the urgency of the situa-
tion caused some limitations to the study. The survey was
conducted in the early days of COVID-19 pandemic in
China, so many students were repatriated to their country,
hence the low number of respondents. Potential sample
clustering and statistical errors due to multiple signifi-
cance testing may limit the generalisability of the results.

However, this study has added to the current knowledge
of COVID-19. One of the strengths of this study is that it
addresses a major health problem. In addition, it has high-
lighted an area where no research has been done. In fact,
this is the first study describing international students’
knowledge and beliefs in the various behavioural compo-
nents of the HBM amid the COVID-19 pandemic. The
findings of this study would be critical to design effective
control measures in a COVID-19 outbreak.

CONCLUSIONS

Our study on international students’ knowledge and will-
ingness to report if symptoms of COVID-19 occur showed
the following findings. First, the level of knowledge is
acceptable, however there is still room for improvement
in certain areas. Second, this study showed an inclination
to withhold symptoms, although in a small proportion
(16.80 %) of the international students. Considering
that any incident of withheld symptoms can result in
unpredictable outcomes, this finding demands attention.
Moreover, our study also indicated that the belief in the
benefits of reporting symptoms, the severity of COVID-
19, obstacles to reporting and legal consequences of
withholding symptoms would affect willingness to report.
Therefore, our findings have several important implica-
tions for epidemic control. It is necessary to intervene to
increase the knowledge of international students toward
COVID-19 and to promote the development of healthy
behaviours. On the one hand, appropriate public risk
communication and public advocacy strategies should
be undertaken to assimilate COVID-19-related knowl-
edge, motivation for appropriate practices and further
improvement of attitudes towards prevention and control
of COVID-19. Specifically, it is important to deepen the
understanding that symptom reporting enables individ-
uals and others to be screened and treated for infections
as early as possible and to alleviate fears that they may be
isolated after reporting. On the other hand, in such crises,
international students should not be left out, thus more
attention, social support and public awareness campaigns
should be enhanced critically.
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