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Abstract. - OBJECTIVE: To assess the influ-
ence of information sources on the knowledge
regarding COVID-19 among undergraduate den-
tal students in India, Saudi Arabia, Malaysia, and
Turkey.

SUBJECTS AND METHODS: An online ques-
tionnaire in a Google form link was circulated
among the target population via various online
platforms. It consisted of 14 close-ended ques-
tions assessing these students’ knowledge and
source of COVID-19-related information. SPSS
software version 21.0 (IBM Corp., Armonk, NY,
USA) was used to compute descriptive statistics,
Chi-square test, independent #test, and ANOVA
tests for comparing various variables, and a p-val-
ue<0.05 was considered statistically significant.

RESULTS: The study yielded 809 responses
from dental undergraduate students from In-
dia, Saudi Arabia, Malaysia, and Turkey. Dental
students from Turkey reported a higher mean
knowledge score of 7.91x+1.34 and 7.88+0.58 for
Malaysian dental students. In contrast, the lower
scores were achieved by Saudi Arabia (7.36+1.22)
and India (7.37+1.21) dental students, and the
findings were statistically significant (p<0.05).
The study population used various sources to
attain information regarding COVID-19. Most re-
spondents (63.1%) utilized information regarding
COVID-19 from multiple sources rather than sin-
gle sources (36.9%).

CONCLUSIONS: Reliable and validated in-
formation sources resulted in higher knowledge
scores. Turkey and Malaysia dental students re-
ported a higher mean knowledge score and the
lowest for Saudi Arabia and India dental stu-
dents. There is increased popularity of social me-
dia platforms as information sources.

Key Words:
Knowledge, COVID-19, Cross-sectional study, Dental
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Introduction

An epidemic spreading beyond a country’s bor-
ders becomes a pandemic, the worst-case scenario
in infectious diseases. A novel coronavirus caused
the outbreak of COVID-19 in Wuhan, China, in
December 2019'. Soon after, it barreled across
114 countries within the next three months, and
the World Health Organization (WHO) declared
a pandemic on March 11, 2020. However, it was
not just the highly contagious virus that spread ex-
ponentially across the globe but also information,
or often misinformation, that proliferated widely,
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creating a milieu of confusion and leaving the
layman misguided and misinformed. The WHO
identified a growing surge of information as an
“infodemic” that is an “overabundance” of infor-
mation —some accurate and some not— that occurs
during an epidemic®. A report® evaluating types,
sources, and claims of COVID-19 misinformation
stated that in response to the growth of misinfor-
mation in circulation, the number of fact-checks
concerning COVID-19 had increased dramatical-
ly*#. In an attempt to curb the “misinfodemic”, the
WHO, along with the United Nations (UN) and
other specialized agencies, has urged all the na-
tions to implement action plans and disseminate
scientifically proven information to the public?.
Healthcare professionals are bestowed to provide
only evidence-based information to the public in
a simplified manner to avoid misinterpretation
and misunderstanding, which requires inter-sec-
toral coordination between the medical and dental
community, governments, and the mass media™®.
This coordination would help limit the dissemina-
tion of fake news and increase the general public
adherence to correct guidelines. Healthcare pro-
fessionals must access and be aware of accurate
information to propagate correct information.

Dentistry has been flagged as a high-risk pro-
fession due to the close patient-dentist proximity
during treatment, violating physical (social) dis-
tancing and aerosols production during several
procedures, increasing the risk of transmission®®.
This risk further necessitates awareness and prop-
er knowledge among oral healthcare practitioners
and under-training undergraduate dental students
regarding this airborne, highly contagious, in-
fectious disease. The source of information is a
crucial factor in reaching the correct information.
Health authorities, television, the internet (Goo-
gle, YouTube, etc.), and social media are the most
sought sources of information. Thus, healthcare
providers and practitioners need to recognize the
importance, severity and awareness of this in-
fectious disease. The majority of the published
studies focused on knowledge, attitudes, and pre-
ventive practices among dental students regarding
COVID-19*". None of the studies reported the
source of information utilized among the dental
undergraduate students regarding COVID-19 and
its influence on their knowledge. Therefore, the
study aimed to assess the source of information
utilized by dental undergraduate students and its
impact on the knowledge regarding COVID-19
among undergraduate dental students in India,
Saudi Arabia, Malaysia, and Turkey.

Subjects and Methods

A descriptive-analytical  cross-sectional
study was conducted among dental undergrad-
uate students from 4 countries (India, Saudi
Arabia, Malaysia, and Turkey) to evaluate their
knowledge regarding COVID-19 following the
STROBE guidelines'?. The Institutional Ethics
Committee of Majmaah University, Saudi Ara-
bia, approved the study. The study tool in the
form of a validated and pre-tested (tested for
face and content validity and reliability) online
questionnaire was curated and circulated among
the target population via various social media
platforms and emails as a Google forms link.
A convenience sampling technique was used
to obtain the required sample size. Only dental
undergraduate students agreeable to contribute
and given informed consent were included in
the study. The students unwilling to give their
consent or who could not be reached via an
online platform were excluded from the study.
The questionnaire consists of three sections, in-
cluding 14 close-ended questions [Demograph-
ic-3; Source of information-1; Knowledge-10].
The correct answer was “1,” and the incorrect
answer was “0” for knowledge questions. The
scores were given in agreement among the re-
searchers (MSK, NSK, MEA, and AIF). More
than one source is considered to be multiple
sources. Means and standard deviations were
used to describe the continuous variables, and
percentages were used to describe the cate-
gorical data. The influence of the information
source on mean knowledge scores regarding
COVID-19 was also compared.

Statistical Analysis

Descriptive and chi-square statistics were car-
ried out to analyze the data. The comparison of
COVID-19 knowledge scores was made based
on country of education of the student. The mean
knowledge scores regarding COVID-19 were
compared based on gender and country of edu-
cation of the student. Association between the
information source and the dental undergraduate
students’ knowledge mean scores using the mul-
tivariate linear regression analysis was done. An
independent #-test, a one-way analysis of variance
(ANOVA), and Bonferroni were used for multi-
ple comparisons, and a p-value less than 0.05 was
considered statistically significant. Data were an-
alysed using SPSS version 21.0 (IBM Corp, Ver-
sion 21.0. Armonk, NY, USA).
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Figure 1. The mean knowledge scores among

undergraduate dental students from India, Saudi
Arabia, Turkey, and Malaysia.
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Results

A total of 809 respondents completed the
questionnaire constituting 591 (73%) female and
218 (27%) male dental students with ages rang-
ing from 19 years to 22 years. The participants
resided in India (258), Saudi Arabia (99), Ma-
laysia (292), and Turkey (160), respectively. The
sources of information to gain knowledge about
COVID-19 were Google, Instagram, the WHO
website, News Channels, Health authorities,
Telegram, Facebook, WhatsApp, University
news, YouTube, and Twitter. The higher mean
knowledge scores were reported by undergrad-
uate dental students from Turkey and Malaysia,
7.88+0.58 and 7.91£1.34, respectively, while
lower scores of 7.36+ 1.22 by Saudi Arabia and
7.37+#1.21 by India. A statistically significant
difference in the mean knowledge scores was
reported when comparing participants among
the countries (Figure 1). Bonferroni correc-
tion of knowledge means scores among the un-
dergraduate students based on country showed
statistical significance among countries. There
was no statistically significant difference in the
dental students’ mean knowledge scores from In-
dia, Saudi Arabia, Malaysia, and Turkey (Table
D).

Among Turkish undergraduate dental stu-
dents, the highest mean knowledge scores were
observed to be on WhatsApp (8.33+£0.87), the
WHO website (8.08+0.67), Google (8.03+0.92),
and Twitter (8.0340.92). Those scoring more had
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obtained information from Instagram (7.74+2.02)
and YouTube (7.00+0.00) (Table II). At the same
time, Malaysian undergraduate dental students
achieved similar mean knowledge scores of ap-
proximately 7.9 with Telegram, Twitter, and Uni-
versity News with slightly higher scores. (Table
I1). Arabian undergraduate dental students, those
obtaining information from Instagram (8.00+
1.41) and University News (7.840.92) scored
the highest mean knowledge scores, while those
seeking information from YouTube scored the
least (6.83+1.47). Indian dental undergraduate
students showed similar mean knowledge scores
of approximately 7.5 when information was ob-
tained from all the different sources. Those seek-
ing inputs from the WHO website scored the
highest a7.64+0.70) (Table II).

The majority of the respondents utilized a sin-
gle source for information on COVID-19 (Figure
2). The most popular sources used for informa-
tion regarding COVID-19 were found to be social
media handles such as Facebook (78%), Twitter
(73%), Telegram (67%) as well as university
news (69%), among the Turkish undergraduate
dental students (Figure 2). Among the Malaysian
undergraduate dental students, the most popular
information sources were News Channels (12 %)
and Google (12.5%). The most popular sources
for information were Twitter (21%) and Telegram
(20%) among Arabian undergraduate dental stu-
dents (Figure 2). The most popular information
sources regarding COVID-19 turned out to be
News Channels (37.9%) and YouTube (37.1%),
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Table I. Comparison of overall knowledge mean scores among the undergraduate dental students based on the country.

95% Confidence Interval
Country Country Mean Difference  Std. Error p-value*
Lower Bound Upper Bound
Saudi 0.01 0.12 -0.32 0.34 1.00
Arabia
India Malaysia 0.51 0.09 0.75 -0.27 0.001*
Turkey -0.54 0.11 -0.82 -0.26 0.001*
Malaysia -0.52 0.12 -0.84 -0.19 0.001*
Saudi Arabia
Turkey -0.55 0.13 -0.90 -0.19 0.001*
Malaysia Turkey -0.03 0.10 -0.31 0.24 1.00

*p-value<0.05 is considered statistically significant; knowledge score (Bonferroni) multiple comparisons.

followed by Google (31.8%), Instagram (31%),
and the WHO website (31.2%) among the Indi-
an undergraduate dental students (Figure 2). The
majority of the respondents (63.1%) utilized in-
formation regarding COVID-19 from multiple
sources than single sources (36.9%), with knowl-
edge scores for multiple and single information
sources of 7.62+ 1.14 and 7.73+ 0.96, respec-
tively, and findings were not significant (p>0.05)
(Table III). Among the countries and utilization
of sources for information regarding COVID-19,
the majority of the Malaysian (49.1%) under-
graduate dental students utilized multiple sourc-
es, followed by Indian (25%), Turkish (15.9%),
and Arabian (10%) undergraduate dental stu-

dents (Table IV). The majority of Indian under-
graduate dental students (43%) utilized a single
source of information regarding COVID-19,
followed by undergraduate dental students from
Turkey (26.5%), Saudi Arabia (16.1%), and Ma-
laysia (13.8%) (Table IV).

Discussion

The surge in various information sources in-
creased the concern among countries worldwide
regarding misinformation. Addressing this threat
of “misinfodemic” without infringing on one’s
right to free speech proves challenging. Vari-

Table Il. Comparison of knowledge scores based on the source of information among the undergraduate dental students based

on country.
India Saudi Arabia Malaysia Turkey

Source
of Information Timen  SEOEEE pao o SEWCEWE paoo . SEOEER oo SEREET

Deviation Deviation Deviation Deviation
Google 7.54 0.84 7.19 1.35 791 0.44 8.03 0.92
Instagram 745 0.99 8.00 141 7.90 0.45 7.74 2.02
WHO website 7.64 0.70 737 1.07 7.92 0.46 8.08 0.67
News channels 748 0.80 7.64 0.74 7.90 0.51 7.87 1.38
Health authorities 7.33 1.62 7.62 0.94 7.90 0.44 7.92 1.52
Telegram 7.42 0.79 7.20 1.36 7.96 0.32 7.75 0.50
Facebook 7.48 0.73 7.67 0.58 7.90 0.39 8.00 0.82
WhatsApp 7.37 0.84 7.67 0.58 791 0.45 8.33 0.87
University news 7.59 0.67 7.80 0.92 7.94 0.38 8.00 0.71
YouTube 7.58 0.73 6.83 1.47 7.87 0.46 7.00 0.00
Twitter 7.43 0.53 7.25 1.48 7.96 0.54 8.03 0.92
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Figure 2. The utilization of sources of information among undergraduate dental students from India, Saudi Arabia, Turkey,

and Malaysia.

ous governments have taken different actions
to curb the spread of misinformation during the
COVID-19 pandemic. A myriad of measures
such as prison sentences, laws, internet shut-
downs, and investigations. Dissemination of cor-
rect measures, information, and guidelines has
been carried out with the help of public health
promotion and education programs regarding the
COVID-19 pandemic'3. The study was conduct-
ed among dental undergraduate students from
India, Saudi Arabia, Malaysia, and Turkey.
Dentistry has been identified as a high-risk
profession during the infectious respiratory dis-
ease pandemic demanding social distancing. Af-

ter its initial suspension, there was a resumption
of dental practices with several restrictions and
regulations in these countries. This resumption
necessitated dental professionals to be updated
with infection control measures and the disease.
Health professionals are considered the most re-
liable source of information by the general pub-
lic. As established in prior studies'*'¢, lack of
awareness negatively impacts infection control
and the positive attitude required to deal with
the disease. Sufficient knowledge is vital in re-
ducing disease spreading during pandemics. The
under-training students and the near future of the
country’s health system are vulnerable to misin-

Table Ill. Overall knowledge mean scores among the undergraduate dental students’ based on utilization of a number of sources.

95% Confidence
Interval of the Difference

Parameter Number Source N Mean Std. Deviation Mean Difference pvalue*
Lower Upper
Single source 298 7.73 0.96
Knowledge 0.11 -0.05 0.26 0.179
Multiple sources 511  7.62 1.14

*p-value<0.05 is considered statistically significant.
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Table IV. Details of the number of sources for information regarding among the dental undergraduates based on country.

Number of sources
Country Single source Multiple sources
Count Column N % Count Column N %
India 130 43.6% 128 25.0%
Saudi Arabia 48 16.1% 51 10.0%
Malaysia 41 13.8% 251 49.1%
Turkey 79 26.5% 81 15.9%

formation and should be targeted with appropri-
ate guidance and knowledge about such infec-
tious diseases. Hence, assessing their knowledge
and awareness about the pandemic is essential
to undertake necessary measures. In the present
study, the participants’ mean knowledge scores
from all four countries were above 7, where the
highest possible score was 10, indicating satis-
factory awareness among them of COVID-19.
Previous studies'>!" conducted in Saudi Arabia,
UAE, Uganda, and Vietnam, among healthcare
providers had indicated a moderate level of
awareness among their participants. It could be
attributed to increased awareness about the seri-
ousness of the global pandemic and increased ini-
tiatives adopted by the local government author-
ities, daily updates from public health agencies,
and faculty educating the students participating
in this study which would have prompted learn-
ing and acquiring knowledge on COVID-19.
Reliable sources of information have the
power to influence people’s decision-making
and attitudes®™*'. The pheaval from traditional
journalism sources onto social media platforms
has gained popularity, especially among youth,
as the primary sources of information. It was re-
ported that 59% of adult Americans had assessed
health-related information online??. Though a
substantial number of participants in the pres-
ent study chose the WHO website, news chan-
nels, and health authorities to seek information
related to COVID-19, social media platforms
such as Facebook, Twitter, Telegram, Instagram,
and Google have been the most popular infor-
mation sources>®!”. These findings highlight
the importance of targeting information sourc-
es used and trusted by the public to ensure that
COVID-19-related information reaches a diverse
audience®. In tandem with this, several previous
studies'’#*2%?" conducted on various population
groups have noted social media as one of the

significant sources of information during pan-
demics. A study?’ conducted among university
students in Jordan showed that most opted for
social media and the internet as their information
sources, while medical students preferred scien-
tific websites. However, another study®® among
dentists reported the WHO (73.7%), Ministry
of Public Health (52.8%), and Television (TV)
(44.7%) respectively as the primary information
sources. It might indicate that the newer genera-
tion of dentists represented be dental undergrad-
uate students relied heavily on social media plat-
forms for their source of information. This study
demonstrated a lower mean knowledge score
among respondents utilizing YouTube as their
source of information. A Canadian study” ana-
lyzing the credibility of COVID-19-related in-
formation on YouTube reported that one-quarter
of the most viewed videos related to COVID-19
contained misleading information. Another
study*® analyzing YouTube content related to the
pandemic found it to contain suboptimal medi-
cal content and an underrepresentation of Inter-
national Health agencies on this platform with
a high viewership was observed. These are the
possible reasons for lower knowledge scores in
this study.

Public health agencies and health authorities
must focus on platforms delivering misleading
information, and government agencies and oth-
er international health agencies should consider
increasing their online presence on such plat-
forms. The recent advances®*° in the medical
field using telemedicine have also significantly
impacted the healthcare industry. Policymakers
must ensure stricter laws against misleading in-
formation sources and create awareness about
reliable sources of information**-7**, This study
grants valuable insight regarding the source of
information utilized among undergraduate dental
students from various countries. With their in-
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creasing popularity among the youth, health pro-
fessionals can adopt social media platforms to
equalize healthcare-related details to those who
previously did not have access to them?-3!:3940,
The present study revealed that most respon-
dents (63.1%) sought information from multiple
sources instead of relying on one. It corroborates
with a study from New York University, wherein
participants were found to obtain COVID-19-re-
lated information from an average of six informa-
tion sources’'. The cross-sectional nature of this
study is the reason behind its limitations. Since
the novel coronavirus pandemic outbreak, it has
been noted that the entire landscape has been un-
dergoing constant and rapid change. Cross-sec-
tional studies®'*** present data at a single point
in time, proving a limitation in this situation that
can be overcome by undertaking subsequent sur-
veys. The pandemic has triggered a change in
dental protocols and practices that need to pen-
etrate the dentists-in-training. The online and
self-administered study tool questionnaire could
have allowed certain biases such as sampling
bias, nonresponse bias, and response bias. The
participants of education were not involved in
data collection and evaluation, which is also con-
sidered a potential limitation of the study. In the
present study, participants were asked to choose
multiple sources they used to gain knowledge on
COVID-19; this may not allow them to identi-
fy the exact source participants used to get in-
formation regarding COVID-19. Despite these
limitations, our study design’s methodological
strengths, distinct population distribution, large
sample size, and the generalizability of this
multi-national study make its findings valuable.
The present study findings are pivotal in struc-
turing public health education programs and
dealing with such pandemics in the future. The
results of this study would allow health authori-
ties, policymakers, and public health profession-
als to adapt communication strategies to ensure
trustworthy targeted information propagation.
This multi-national questionnaire-based study
targeting budding young dentists and evaluating
their knowledge about the COVID-19 pandemic
has reported satisfactory awareness. It has been
highlighted in the present study that knowledge
can be associated with the Information sources
from which information is obtained. Reliable
sources positively impact the understanding of
the participants. Disseminating correct, credi-
ble, and validated information is of utmost im-
portance in a pandemic, as misinformation may
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create chaos. Numerous sources of information
are being opted for by dental students to have
knowledge regarding COVID-19 during the pan-
demic. Dental students of the participating coun-
tries have reported adequate knowledge about the
pandemic. The popular sources of information
among dental students were various social media
platforms, university news, news channels, and
the WHO website. The increasing popularity of
social media as a source of information necessi-
tates monitoring the credibility and validity of
these platforms’ information. Government agen-
cies, health authorities, and policymakers should
maximize these sources for correct knowledge
dissemination.

Conclusions

Based on the study findings, it was evident
that knowledge regarding COVID-19 can be
associated with the sources of information ob-
tained. Sources of information can influence
the knowledge about COVID-19 among dental
undergraduates. Reliable and validated informa-
tion sources result in higher knowledge scores.
Undergraduate dental students from Turkey and
Malaysia reported the highest mean knowledge
score and the lowest in Saudi Arabia and India.
There is increased popularity of social media
platforms as information sources. Initiatives to
disseminate information to a diverse population
using these sources and the government agencies
must focus on these platforms delivering mis-
leading information.
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