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ABSTRACT

UNIVERSA MEDICINA

Low COVID-19-related practice increases the risk of
poor health literacy in international students

Nergiz Sevinc1* and Burcu Korkut2

BACKGROUND
Health literacy (HL) is the ability to access, understand, appraise, and
apply health information, making it crucial for navigating coronavirus and
COVID-19 information environments. The objective of this study was to
determine the health literacy of international students who could not return
to their countries after announcement of the coronavirus disease (COVID-
19) pandemic and their perspective and behavior about COVID-19.

METHODS
A cross-sectional study was conducted involving 399 international
students. A 73-item questionnaire consisting of health literacy (23 items),
knowledge, attitude and practice about Covid-19 (37 items), and
sociodemographic characteristics (13 items) was answered by the students.
The relationship between the HL score and various variables was
determined using univariate and multiple binary logistic regression.

RESULTS
Of the 399 international students, 322 (80.7%) participated. The HL of the
international students was found to be poor (78.0%) and good (22.0%).
Participants’ COVID-19-related behaviors: 8.4% of the participants’
knowledge level was good, and 38.5% had high COVID-19 related practice.
Multivariate models showed that HL was independently and significantly
associated with COVID-19 related practice (OR= 6.27; 95% CI: 2.45 - 15.79;
p=0.000).

CONCLUSION
This study revealed that international students’ HL was poor and that low
COVID-19 related practice increased the risk of low HL in international
students. According to the findings, further efforts should be made to
enhance levels of HL and COVID-19-related behavior of international
students.
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INTRODUCTION

The novel human coronavirus disease
(COVID-19) first emerged in Wuhan city of
China and then spread all over the world,
becoming a global public health problem.(1-4) The
World Health Organization (WHO) reported
that about 15 million people were infected with
COVID-19 by July 2020, and 620 thousand
people died.(5) The number of cases has now
exceeded 15 million showing how quickly the
virus spreads considering the lower number of
cases reported in previous studies.(6,7) Soon after
the COVID-19 outbreak turned into a pandemic,
the WHO warned all the countries regarding
the required measures to decelerate the spread
of the virus and to minimize the possible risks.(8)

The measures taken such as travel restriction,
quarantine and social distancing have caused the
individuals to have psychological problems and
reduced quality of life.(9-12) Following the first
death case in China, passengers were screened
with thermal cameras at airports in Turkey,
flights to China were canceled, the Iran border
gates were closed, and flights to Italy and South
Korea were canceled. After the first coronavirus
case was confirmed on 11 March 2020 in Turkey,
some restrictions were imposed gradually to
prevent and minimize the spread of the virus
across the country. Data received by the Turkish
Ministry of Health on October 25, 2020, showed
that nationally 362.800 were positive, 163.093
recovered, and 9.799 died.(13)

Health literacy (HL) is the use of a wide
range of skills including reading, writing,
speaking, listening, numeracy, critical analysis
and communication in order to improve an
individual’s ability to act on knowledge to lead
healthier lives.(14) The effects of socio-economic
factors such as age, gender, and economic status
on the level of health literacy have been known
for a long time.(15) Today, low HL is accepted
as an important determinant of morbidity and
mortality among the elderly in many developed
countries.(16) Besides age, low income and
language problems can have a negative impact

on health literacy. In a study evaluating
immigrants’ HL, researchers found that
immigrants with language problems have lower
levels of HL.(17) In a recent study, it was found
that people with poor literacy skills have low
health behavior.(18) Given that HL plays a key
role in the ability of individuals to correctly
understand information and warnings on health
as well as properly use the information that they
have obtained, HL has become a defining
concept for the countries in tackling the
outbreak.(19,20) Improving the HL level of  society
by following the public health guidelines will
obviously play an important role in tackling the
COVID-19 pandemic.

While the countries sending students abroad
for higher education have preferred Western
countries for many years, in recent years a
growing number of international students have
opted for Turkey. The number of international
students studying in Turkey in the last decade
has risen from 15 893 students to 125 138
students in 2018. (21) During the COVID-19
pandemic, the responsibilities and roles of the
international students are determined by the
campus committees in line with the
recommendations of the Turkish Ministry of
Health. Hand-washing, wearing masks, keeping
a safe distance and awareness of quarantine and
self-isolation are defined as their main
responsibilities.(22) Although many studies have
been conducted to investigate the HL levels in
different age and occupation segments of the
community within a very short period since the
first day of the COVID-19 outbreak, there are
only a small number of studies which have
explored the HL levels of university students on
COVID-19. A study investigating the levels of
health literacy among Pakistani university
students in the COVID-19 pandemic and
infodemic revealed that their HL was not at an
optimal level as these participants expressed
difficulty for half of the items of the health
literacy scale. (23) Another  study showed
different results, in that medical students had
better knowledge (41.8% vs 33.2%, p-
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value=0.000) and health protocol compliance
(6.3% vs 2.4%, p-value=0.049) than non-medical
students.(24) In a study conducted in Indonesia
on the COVID-19 HL level of biology teacher
candidate students, it was determined that most
of the students did not have sufficient knowledge
about COVID-19 symptoms, routes of
transmission and the role of vaccines, and it was
also suggested to provide these students with
comprehensive education about COVID-19.(25)

Similarly, in a study conducted on medical
students, the relationship between the level of
HL and fear of COVID-19 was investigated.
The results of the study revealed that HL showed
a protective effect on fear and that smoking and
drinking appeared to have a negative effect on
fear of COVID-19.(26) However, no study has
been conducted so far on international students.
The present study aimed to determine the
behavior on COVID-19 and the HL level of
international students who were studying in
Karabük University and who could not return
to their countries due to the outbreak.

METHODS

Research design
This cross-sectional study was conducted

between May and August 2020 on international
students studying in Karabük University who
could not return to their countries due to the
COVID-19 outbreak.

Study subjects
A total of 399 international students were

recruited into the study. They were informed
about the study before the administration of the
questionnaire and the participants were chosen
among those who had been living in Turkey for
at least 2 years. However, 26 students who gave
incomplete answers to questions and 51 students
who refused to participate in the study were
excluded from the study. Verbal informed
consent was obtained from the participants
before data collection. Prior to the interview,
participants and interviewers washed their

hands. Participants and interviewers wore face
masks and did not make any physical contact
with each other. Paper and pens were not shared
among the participants. In observance of the
social distancing rules, the interview was
conducted outdoors, with the participants seated
at least 2 meters from each other. A face-to-
face survey was administered to 322 students
who agreed to participate in the study after
receiving their verbal consent.

Measurements
The questionnaire was prepared based on

published literature and information available on
the websites of the WHO. (5,27-29) The
questionnaire was initially structured in English.
It was reviewed by public health experts (two
associate professors and three assistant
professors) and revised according to their
recommendations. Thereafter the questionnaire
was translated into Turkish. The data collection
form consisted of a total of 73 questions. The
first part contained 13 questions about socio-
demographic characteristics such as age, sex,
nationality, economic situation and
accommodation. The second part contained 37
yes-no questions. To evaluate knowledge on
COVID-19, 15 questions were prepared. The
participants were asked about symptoms, risk
factors, transmission routes, vaccination and
treatment of COVID-19. To determine the
behavior of the participants, 12 questions were
prepared about how to protect oneself against
coronavirus. A score of 1 was assigned for a
correct answer and 0 for a wrong answer for
knowledge and practice questions, with a total
possible knowledge score of 0–15. In
accordance with a similar study, level of
knowledge was categorized into “low” for
participants who scored <10, and “high” for those
who scored >10.(27)  As to the scoring of practice,
the total possible score was 0-12 and participants
with  scores of  <9 and  >9 were considered to
have “low” and “high” practice, respectively.
To assess attitudes toward COVID-19, the
participants were asked 5 questions including
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statements on the sources of information about
the coronavirus, whether it may be a fatal
disease and whether the disease was
exaggerated or not. Each positive attitude
received 1 point, with a total possible attitude
score of 0–5; participants with a score <3 and
3> were considered to have “low” and “high”
attitude, respectively.

The third part, adult health literacy scale
(AHLS), consisted of a health literacy
questionnaire with 23 questions. The AHLS
developed by Sezer et al.,(29) the reliability and
validity of which had been tested, consists of 1
diagram and questions about health information
and drug use to determine the competency of
adult individuals in HL. Thirteen of the questions
were yes/no questions, 4 were gap-filling
questions, 4 were multiple-choice questions and
2 were matching questions. Each question was
individually scored. Those who marked the
positive expressions in the yes/no questions were
given 1 point, those who marked the negative
expressions were given 0 point, those who
marked the correct answer in the gap-filling
questions were given 1 point, and those who
marked the wrong answer were given 0 point.
Those who marked two or more correct answers
in the multiple-choice questions were given 1
point, and those who marked no correct answer
or both correct and wrong answers were given
0 point. Those who matched more than two
correct answers in the matching questions were
given 1 point, and the others were given 0 point.
As a result of reliability and validity analysis,
the reported Cronbach alpha coefficient of
AHLS was found to be 0.77 and the test-retest
reliability coefficient was found to be 0.87. The
content validity index of AHLS that consists of
23 items was found to be 90.71%. Although the
cutoff score of the scale was not calculated, it
was considered that the higher scores in the
questionnaire were deemed to indicate a higher
level of health literacy. With a total AHLS score
of 0–23, participants with scores of 0-11 and
12-23 were considered to have poor and good
HL, respectively. Based on these findings, Sezer

et al.(29) suggested that the AHLS is reliable and
can be used in the adult group.

Statistical analysis
The data were evaluated in a computer

environment using SPSS package software
version 22.0. The categorical data were
expressed as frequency and percentage
distribution.

Knowledge, practice and attitude scores
were categorized into low and high. The
relationship of HL with socio-demographic and
further characteristics was tested by univariate
and multiple logistic regression analysis. The p-
values <0.05 were considered statistically
significant.

Ethical clearance
The ethics committee approval (No. 2020/

230) was obtained from Karabük University and
permission was also obtained from the Ministry
of Health.

RESULTS

Three hundred twenty-two international
students were included in the study; 85.1% of
them were male, while 14.9% were female, and
the median age was 22.0. 68.3% of them were
African, while 31.7% were Asian. 92.9% of the
participants were single, 59.3% had been living
in Turkey for at least 2 years, and 39.1% had
been studying in engineering. Because of the
pandemic 65.5% of them had to stay in Turkey,
and 77.3% of them had been living at residence
during the pandemic. Also, 77.6% of the
participants had not received any previous health
training (Table 1).

As for the behaviors of the international
students related to COVID-19, 91.6 % of the
participants had a low knowledge level, 61.5%
had a low level of practice and 66.1 % had low
level of attitude.

With regard to the HL score of the
international students, 78.0% was found to have
poor HL and 22.0 % good HL. The results of
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bivariate logistic regression analysis showed that
duration of living in Turkey and  receiving training
on health and knowledge on COVID-19  were
not significantly associated with  HL, but that
attitude and practice on COVID-19 were
significantly associated with HL (Table 2).  The
multivariate  logistic regression showed that
practice was the risk factor of HL among
international students. Low levels of COVID-
19-related practice will increase the risk of low
HL (OR= 6.27;95 % CI: 2.45 - 15.79;p=0.000)
(Table 2).

DISCUSSION

The present study was focused on HL and
the related behavior including knowledge,
attitude and practice on COVID-19 of the

international students who have studied in
Karabuk University, Turkey. Findings from this
study revealed that the HL scores of the
international students were low, and their
COVID-19-related knowledge and practices
were also low. In our study the attitude and
practice about COVID-19 were associated
significantly with HL. This result was in line with
the study among 256 students in the US showing
that HL was independently associated with
preventive practices about COVID-19.(30)

Students with lower HL use social media more
frequently and thus are at greater risk of
exposure to false and misleading information,
possibly becoming additional vectors in the
propagation of poor information, encouragement
of harmful health practices, or resistance to
public health guidance.

Characteristics n  (%) 
Age (years) 
   18-24 
    ≥ 25 
Sex 
   Female 
   Male 
Economic status 
   Good 
   Moderate 
   Bad 
Duration of living in Turkey (years) 
   2  
   3  
   ≥ 4  
Have you received a training on health?  
   Yes 
   No   
 Knowledge 
    Low 
    High  
Attitude  
    Low 
    High   
Practice 
    Low 
    High   
Health literacy 
   Poor 
   Good 
                          

 
245 (76.1) 
77 (23.9) 

 
48 (14.9) 
274 (85.1) 

 
122(37.9) 
190(59.0) 

10(3.1) 
 

191 (59.3) 
106 (32.9) 

25 (7.8) 
 

72 (22.4) 
250 (77.6) 

 
295 (91.6) 
27 (8.4) 

 
213 (66.1)) 
109 (33.9) 

 
208 (66.1) 
124 (38.5) 

 
251 (78.0) 
71 (22.0) 

 

Table 1. Characteristics of the participants (n=322)
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Characteristics 
Bivariate logistic regression Multiple logistic regression 

OR 95 % CI p value OR 95% CI p value 
Age (years) 
   18-24 
    ≥ 25 
Sex 
   Female 
   Male 
Economic status 
   Low 
   High 
Duration of living in Turkey 
(years) 
   2  
   3≥  
Have you received a training on 
health?  
   No 
   Yes   
Knowledge 
    Low 
    High   
Attitude  
    Low 
    High 
Practice 
    Low 
    High   

 
1 

6.86 
 

1 
0.20 

 
1 

0.32 
 
 

1 
0.68 

 
 

1 
0.73 

 
1 

0.79 
 

1 
0.43 

 
1 

1.96 

 
 

2.41-19.53 
 
 

0.06-0.67 
 
 

0.18-0.55 
 
 
 

0.39-1.19 
 
 
 

0.39-1.34 
 
 

0.32-1.95 
 
 

0.25-0.73 
 
 

1.10-3.52 

 
 

0.000 
 
 

0.009 
 
 

0.000 
 
 
 

0.183 
 
 
 

0.315 
 
 

0.612 
 
 

0.002 
 
 

0.023 

 
1 

11.75 
 

1 
0.29 

 
1 

0.20 
 
 

1 
0.45 

 
 

1 
0.50 

 
1 

0.78 
 

1 
0.14 

 
1 

6.27 

 
 

3.08-44.75 
 
 

0.07-1.10 
 
 

0.08-0.51 
 
 
 

0.19-1.04 
 
 
 

0.21-1.17 
 
 

0.27-2.22 
 
 

0.06-0.33 
 
 

2.49-15.79 

 
 

0.000 
 
 

0.070 
 
 

0.001 
 
 
 

0.063 
 
 
 

0.112 
 
 

0.645 
 
 

0.000 
 
 

0.000 

Table 2. Bivariate and multiple binary logistic regression of socio-demographic

and further characteristics with health literacy (n=322)

threaten public health, such as pandemics.(34,35)

According to Paakkari,(6) health literacy should
be seen in relation to social responsibility and
solidarity. In a study evaluating the relationship
between the level of HL and the level of fear of
COVID-19, health literacy was found to protect
medical students from fear, (26) while  Sun et al.
found that health literacy is a direct influencing
factor of health behavior.(36)

In our study, the HL levels were poor. Fauzi
et al.(26) conducted a study on 290 biology
teacher candidate university students and
reported that most of the students had a poor
level of HL. The fact that the COVID-19 related
practices of the students were inadequate may
be associated with the poor HL level.
Universities and public institutions can provide
information via electronic boards, announcement
posters and e-mails so that these students can

access reliable information sources in pandemic
situations and overcome the negative effects of
the pandemic.

There are some limitations of the study. The
first limitation is the lack of an outbreak-specific
HL scale as the study was conducted at the
beginning of the pandemic. The second limitation
is that most of the participants were male
(85.1%) due to the unwillingness of female
students to participate in the study. Therefore,
the results of this study cannot be generalized
since it is a single-center study and male
participation is higher than female participation.
Moreover, the researchers did not analyze any
potential moderating effect or association
between the field of study and HL. Further
research must be done  in several centers with
a better design such as a cohort study.
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CONCLUSION

The HL of international students was poor.
In addition, their low COVID-19-related
practices will increase the risk of poor HL among
international students. Continuing public and
professional education campaigns about
COVID-19 should be expanded to include
international students.
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