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Abstract

Background: As many people relied on information from the Internet for

official scientific or academically affiliated information during the COVID-19

pandemic, the quality of information on those websites should be good.

Objective: The main purpose of this study was to evaluate a selection of

COVID-19-related websites for the quality of health information provided.

Method: Using Google and Yahoo, 36 English language websites were

selected, in accordance with the inclusion criteria. The two tools were selected

for evaluation were the Health on the Net (HON) Code and the 16-item

DISCERN tool.

Results: Most websites (39%) were related to information for the public, and a

small number of them (3%) concerned screening websites in which people

could be informed of their possible condition by entering their symptoms. The

result of the evaluation by the HON tool showed that most websites were reli-

able (53%), and 44% of them were very reliable. Based on the assessment

results of the Likert-based 16-item DISCERN tool, the maximum and mini-

mum values for the average scores of each website were calculated as 2.44 and

4.25, respectively.

Conclusion: Evaluation using two widely accepted tools shows that most web-

sites related to COVID-19 are reliable and useful for physicians, researchers

and the public.
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INTRODUCTION

Followed by the emergence of the Internet and the World
Wide Web, the world is faced with various websites
which are related to health information (Khachfe
et al., 2021). The Internet has currently become an
essential source of health information because of the
revolution in the Information, Communications and
Technologies domain. By searching diverse health-related

websites and blogs, every kind of information is now
accessible by clicking on different buttons (Halboub
et al., 2021). Therefore, many patients incline to browse
websites to clarify their health-related concerns, even
before consulting with general physicians or specialists
(Caria et al., 2020). The web is not responsible for its con-
tent, so controlling its information in this regard is not
possible; hence, the growth of websites does not guaran-
tee their information quality (Clarke et al., 2016; Gürtin &
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Tiemann, 2021). Some of the information available on
the websites is not only useless, but may also be inaccu-
rate or misleading (Chen et al., 2018; Misra et al., 2021).
Trusting online health information has lately been a mat-
ter of great importance due to insufficiencies in people's
ability to judge the quality of this information (Seven
et al., 2021). Significantly, the presence of incorrect infor-
mation on medical websites seems more worrying, as
many users may use the Internet as a source of informa-
tion for themselves, and their family and friends
(El Sherif et al., 2018). This is especially important when
facing unknown and dangerous diseases like the current
pandemic of COVID-19. Recently, a new series of Coro-
navirus (COVID-19) was identified in Wuhan, China, in
2019 (Paul et al., 2020); the prevalence of this unknown
type of Coronavirus that has not been found in human
beings before, has been increasing dramatically
(Mohammadzadeh et al., 2020; Paul et al., 2020). Accord-
ing to the latest figures from the world meter databases,
491,826,957 people have been infected with COVID-19
worldwide (Lu et al., 2020). Given the conditions associ-
ated with the breakdown of COVID-19, people should
have access to accurate and reliable information on the
nature of COVID-19 (Al-Benna & Gohritz, 2020). As well,
most countries, governments and academic organisations
have made helpful information and knowledge available
to the public through websites in this situation (Cuan-
Baltazar et al., 2020; Valizadeh-Haghi et al., 2017). Peo-
ple's awareness of the latest news in the countries, the
way that the disease is transmitted between individuals,
its treatment options, and its diagnosis in different phases
are known as fundamental issues; therefore, online
access to accurate and valuable information is essential
(Forbat et al., 2018; Sumner et al., 2020). The available
information on COVID-19 should be understandable,
and it must be easier to comprehend by the public with-
out applying any special unclear terminologies or vocab-
ularies. The quality and accuracy of such information can
widely vary, and there is a demand for using tools capa-
ble of objectively evaluating and filtering the content of
COVID-19-related websites. Therefore, considering that
different websites have been launched worldwide to
increase public awareness of the COVID-19 pandemic,
there is a need to evaluate and investigate these COVID-
19-related websites with reliable tools (Abdekhoda
et al., 2022). Therefore, our study's main objective was to
evaluate the quality of provided health information on
websites about COVID-19. Thus, the specific aims of this
paper were the followings: (1) selection of COVID-
19-related websites, (2) selection of appropriate tools for
evaluation and (3) evaluation of the included websites
using the selected tools.

METHODS

Search strategy

This cross-sectional study was performed on 7 February
2021. In the first phase, we searched some databases,
including Medline (through PubMed), Scopus and
Google scholar by the following keyword: ‘website eval-
uation tool’. The purpose of this review was to identify
practical tools for evaluating websites. In this phase, the
evaluation tools were identified based on our reviewed
studies, and then Health on the Net (HON) Code for
health-related websites and the 16-items DISCERN tool
were selected. Meanwhile, convenience sampling was
used to obtain a sample of websites reflected in the
range of information provided on COVID-19 disease. In
the second phase, we searched the two most popular
search engines, including Google and Yahoo. We
searched ‘COVID-19 disease’ in each one of these search
engines: Google.com (four separate searches with prefer-
ences set to Iran), and Yahoo.com. ‘COVID-19 disease’
is a term commonly used by people in their website
searches. Of note, most people mainly tend to browse
search results presented on the first pages (Yi
et al., 2012). Therefore, we expected that websites
appearing on the first pages of the search results would
be more relevant compared to those presented on the
last pages. The 10 pages from each search engine were
browsed within 24 h to avoid any changes. Conse-
quently, the first 100 consecutive websites identified
from each engine were browsed by the ‘COVID-19 dis-
ease’ keyword.

Key Messages

• Both the Health on the Net and 16-item DIS-
CERN website evaluation tools gave compara-
ble findings for the quality of information
provided by scientific/institutional COVID-19
websites.

• COVID-19 websites provide a variety of func-
tions: information about the progress of the
pandemic, symptom screening, public informa-
tion and information about research projects
and trials.

• The scientific/institutional COVID-19 websites
were generally reliable sources for a variety of
audiences.
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Inclusion and exclusion criteria for
selecting websites

At this stage, first, the duplicate websites were omitted.
Thereafter, only English-language websites were entered
into our study. Some websites were excluded from the
study; those websites that had non-functional or inactive
links and required a subscription to access the content.
Moreover, discussion forums, articles, blogs or scholarly
journals were excluded. The research team decided to
evaluate only organisational or academically affiliated
websites. So, the included websites were entirely dedi-
cated to COVID-19 disease, affiliated to scientific or aca-
demic institutions, and approved by scientific institutes.
Because COVID-19 has an unknown identity and may
cause severe problems for people worldwide, we decided
to evaluate those websites affiliated with reputable insti-
tutions. It is noteworthy that users living all around the
world prefer to obtain their required information from
those websites affiliated to scientific, governmental and
reputable institutions. One of the main reasons for
restricting websites was that people often sought infor-
mation from reputable sites during the time of the new
Coronavirus pandemic, especially in 2 years from the
beginning of the breakdown. Fake and misleading infor-
mation was often seen on unscientific websites, which
misled people. Relying on this misinformation and unsci-
entific basis also increased people's stress and encouraged
them to act not in accordance with scientific findings.

Website screening

Four reviewers (SR, MG, SS and MT) independently
searched and screened the websites for inclusion in
February 2021. Websites were included if four reviewers
agreed on their inclusion, and any conflict or uncertainty,
it was resolved by discussing and involving a fifth
reviewer (RS). In the last phase, 36 websites remained as
eligible items. Researchers independently explored and
then screened the websites. Figure 1 displays the diagram
of selecting the eligible websites in terms of the inclusion
and exclusion criteria. Therefore, 36 websites were first
identified and then analysed based on our inclusion and
exclusion criteria. Eligible and selected websites were
recorded for further assessments, and the selected web-
sites evaluated for quality assessment in the study
(arranged in alphabetical order) are presented below:

1. https://www.asco.org/asco-coronavirus-information
2. https://www.australia.gov.au/
3. https://bc.thrive.health/covid19/en

4. https://bing.com/covid/local/iran
5. https://cv.nmhealth.org/
6. https://www.canada.ca/en/institutes-health-

research/news/2020/03/government-of-canada-
funds-49-additional-covid-19-research-projects-
details-of-the-funded-projects.html

7. https://www.coronavirus.gov/
8. https://covid19.healthdata.org/italy
9. https://www.cdc.gov/coronavirus/2019-ncov/cases-

updates/cases-in-us.html?CDC_AA_refVal=https://
www.cdc.gov/coronavirus/2019-ncov/cases-in-
us.html

10. https://covid19.who.int/
11. https://www.cms.gov/outreach-education/partner-

resources/coronavirus-covid-19-partner-resources
12. https://dshs.state.tx.us/coronavirus/
13. https://www.dhhs.vic.gov.au/coronavirus
14. https://www.egi.eu/egi-call-for-covid-19-research-

projects/
15. https://www.ecdc.europa.eu/en/COVID-19/national-

sources
16. https://www.usa.gov/coronavirus
17. https://www.hopkinsmedicine.org/coronavirus
18. https://www.health.gov.au/news/health-alerts/

novel-coronavirus-2019-ncov-health-alert
19. https://www.health.govt.nz/our-work/diseases-and-

conditions/covid-19-novel-coronavirus
20. https://www.lifeline.org.au/get-help/topics/mental-

health-and-wellbeing-during-the-coronavirus-covid-
19-outbreak

21. https://www.mayoclinic.org/coronavirus-covid-19
22. https://www.nhs.uk/conditions/coronavirus-

covid-19/
23. https://www.nsw.gov.au/covid-19
24. https://nextstrain.org/
25. https://www.gov.uk/coronavirus
26. https://govstatus.egov.com/kycovid19
27. https://www.ottawapublichealth.ca/en/index.aspx
28. https://www.phpc.cam.ac.uk/covid-19-research-

projects/
29. https://reacting.inserm.fr/covid-19-funding-

opportunities/
30. https://www.semanticscholar.org/cord19
31. https://www.technologyreview.com/2020/03/06/

905436/best-worst-coronavirus-dashboards/
32. https://www.unicef.org/results
33. https://www.urmc.rochester.edu/coronavirus.aspx
34. https://www.worldometers.info/coronavirus/
35. https://www.who.int/emergencies/diseases/novel-

coronavirus-2019/global-research-on-novel-
coronavirus-2019-ncov

36. https://www.webmd.com/coronavirus
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Selecting the proper evaluation tool

The HON certification and DISCERN tool (http://www.
discern.org.uk), which were designed to be applied by
consumers of online health information without requir-
ing any previous knowledge of the subject, were selected
(based on the literature review and expert consultation)
as the validated tools in order to evaluate the quality of
the included websites related to COVID-19 disease. HON
is a non-profit foundation with the aim of assessing and
evaluating the transparency and quality of web-based
health information. HON includes the following eight
criteria: complementarity, confidentiality, authority,
financial disclosure, attribution, transparency, justifiabil-
ity and advertising policy (Portillo et al., 2021). In previ-
ous studies, the HON tool was used to assess and
evaluate health-related websites. Correspondingly, this
tool is a beneficial scale that offers health information

with high quality. It demonstrates the intent of a website
to publish transparent information (Flint et al., 2021;
Jasem et al., 2022; Smekal et al., 2019; St John
et al., 2021).

The meaning of each component in HON is presented
in Table 1.

For performing the evaluation, after answering vari-
ous HON questions on the level of origin and transpar-
ency of the selected websites, a percentage was gained
related to the level of satisfaction of principles and com-
ponents (automatically by the HON tool). The HON tool
helps evaluators in assessing the transparency, credibility
and the quality of a health-related website by guiding
them to ask questions related to the HON code ideologies
(Fullard et al., 2021; Moore & Harrison, 2018; Raj
et al., 2016). The DISCERN tool is a 16-item question-
naire applied to assess the quality of health information
on a website and helps healthcare providers and
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FIGURE 1 Diagram for the screening and selecting websites
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consumers to evaluate any website containing health
information. Each question is scored on a Likert scale of
1 to 5 (‘very poor’, ‘poor’, ‘fair’, ‘good’, or ‘excellent’). In
this regard, a higher score (score = 5: Excellent) indi-
cated that the website comprises more valuable and
appropriate information, while a lower score (score = 1:
very poor) shows a lack of information in the identified
categories. DISCERN is an instrument or tool designed to
help users of consumer health information judging the
quality of written information on various websites. This
tool is the first standardised quality index of consumer
health information that can be used by producers, health
professionals and patients to appraise written informa-
tion on the available treatment choices. There are
different studies in which the DISCERN tool has been
used to assess many health-related websites (Alpaydın
et al., 2021; Li et al., 2021; Misra et al., 2021; Portillo

et al., 2021; Venosa et al., 2021). In the assessment phase,
four authors (SR, SS, MT and MG) analysed and evalu-
ated the websites independently, and then they extracted
the rate of each component. The next evaluator
(RS) validated all the obtained results in a focus group
negotiation.

RESULTS

Among 200 results obtained from our searches, 36 web-
sites met our inclusion criteria, so they were evaluated.
The included websites and their characteristics are listed
in Table 2. In this table, website name, address, type and
custodian are presented. In addition, the HON principles
for websites, the website's sponsorship and the average
score of each website by the DISCERN tool are shown in

TABLE 1 HON components description

HON principles concept Questions

Authority First question.
Medical or health advice provided and hosted on the site will be given only by medically trained and
qualified professionals unless a clear statement is made that a piece of advice offered is from a
medically qualified individual or organisation.

Attribution Second question and Third question.
When appropriate, information contained on the site will be supported by clear references to source
data and, when possible, have specific HyperText Markup Language (HTML) links to those data.
The data when a clinical page was last modified will be clearly displayed. (References given, Last
modified date provided.)

Complementarity Fourth question and Fifth question.
Information provided on the site is designed to support, not replace, the relationship that exists
between a patient/site visitor and his or her existing physician.

Transparency of sponsorship Sixth question.
Support for this website will be clearly identified, including the identities of commercial and
noncommercial organisations that have contributed funding, services, or material for the site.

Honesty in advertising and
editorial policy

Seventh question.
If advertising is a source of funding, it will be clearly stated. A brief description of the advertising
policy adopted by the website owners will be displayed on the site.

Justifiability Eighth question and Ninth question.
Any claims relating to the benefits/performance of a specific treatment, commercial product, or service
will be supported by appropriate, balanced evidence in the manner.

Confidentiality Tenth question.
Confidentiality of data relating to individual patients and visitors to a medical/health website,
including their identity, is respected by this Web site. The Web site owners undertake to honour or
exceed the legal requirements of medical/health information privacy that apply in the country and
state where the website and mirror sites are located.

Transparency of authorship Eleventh question.
The designers of this website will seek to provide information in the clearest possible manner and
provide contact addresses for visitors who seek further information or support. The webmaster will
display his/her E-mail address clearly throughout the website.

All of the principles met Twelfth question.

Abbreviation: HON, Health on the Net.
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TABLE 2 The characteristics of evaluated websites

# Website name Website address Website type Website custodian

1 COVID-19 Screening Tool https://cv.nmhealth.org/ More than one New Mexico Department of
Health

2 Self-Assessment Tool (British
Columbia)

https://bc.thrive.health/
covid19/en

Screening website British Columbia Ministry of
Health

3 COVID-19 Tracker https://bing.com/covid/local Informative dashboard
(Epidemic meter)

Microsoft Bing team

4 Government of Canada https://www.canada.ca/en/
institutes-health-research/
news/2020/03/government-of-
canada-funds-49-additional-
covid-19-research-projects-
details-of-the-funded-projects.
html

Project Informative
websites

Canadian Institutes of Health
Research

5 Coronavirus (COVID-19) https://www.coronavirus.gov/ More than one CDC and FEMA

6 COVID-19 Projections https://covid19.healthdata.org/
italy

Informative dashboard
(Epidemic meter)

IHME-University of
Washington

7 Coronavirus Disease 2019
(COVID-19)

https://www.cdc.gov/
coronavirus/2019-ncov/cases-
in-us.html

Informative dashboard
(Epidemic meter)

CDC

8 WHO Coronavirus Disease
(COVID-19) Dashboard

https://covid19.who.int/ Informative dashboard
(Epidemic meter)

WHO

9 The EGI call for COVID-19
research projects is now open

https://www.egi.eu/egi-call-for-
covid-19-research-projects/

Project Informative
websites

EGI

10 COVID-19 Information and
Updates

https://www.usa.gov/
coronavirus

Informative dashboard
(Epidemic meter)

USA Gov

11 Coronavirus (COVID-19)
Information and Updates

https://www.hopkinsmedicine.
org/coronavirus

More than one The Johns Hopkins University/
Hospital/Health System
Corporation

12 Mental health and wellbeing
during the Coronavirus
COVID-19 outbreak

https://www.lifeline.org.au/get-
help/topics/mental-health-
and-wellbeing-during-the-
coronavirus-covid-19-
outbreak

Public information Lifeline Australia

13 COVID-19 https://www.mayoclinic.org/
coronavirus-covid-19

More than one Mayo Clinic

14 Coronavirus (COVID-19) https://www.nhs.uk/conditions/
coronavirus-covid-19/

More than one NHS

15 Ottawa Public Health https://www.
ottawapublichealth.ca/en/
index.aspx

Public information Ottawa Public Health

16 COVID-19 Research Projects https://www.phpc.cam.ac.uk/
covid-19-research-projects/

Project Informative
websites

University of Cambridge

17 COVID-19 funding
opportunities

https://reacting.inserm.fr/covid-
19-funding-opportunities/

Project Informative
websites

Reacting – Inserm

18 COVID-19 Open Research
Dataset

https://www.semanticscholar.
org/cord19

Project Informative
websites

Semantic Scholar and Allen
Institute for AI

19 The best, and the worst, of the
coronavirus dashboards

https://www.technologyreview.
com/2020/03/06/905436/best-
worst-coronavirus-
dashboards/

Informative dashboard
(Epidemic meter)

MIT Technology Review
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Table 3. Considering that the websites were evaluated by
four voters and each principle was examined in the
HON, the final evaluation was performed by the study
supervisor (RS) in a focus group and negotiation based
on four evaluators' answers and the last value was placed

in Table 3. In fact, using the HON tool, each component
or principle is answered with two options, ‘Yes’ and
‘No’. Any website that meets a principle obtains the
answer ‘Yes’, and if it does not follow the principle, the
answer is ‘No’.

TABLE 2 (Continued)

# Website name Website address Website type Website custodian

20 UNICEF for every child https://www.unicef.org/results Public information UNICEF

21 Coronavirus (COVID-19) https://www.urmc.rochester.
edu/coronavirus.aspx

Public information University of Rochester Medical
Center

22 COVID-19 Coronavirus
Pandemic

https://www.worldometers.info/
coronavirus/

Informative dashboard
(Epidemic meter)

Worldometers

23 Global research on coronavirus
disease (COVID-19)

https://www.who.int/
emergencies/diseases/novel-
coronavirus-2019/global-
research-on-novel-
coronavirus-2019-ncov

More than one WHO

24 Team Kentucky https://govstatus.egov.com/
kycovid19

More than one Kentucky public health

25 Nextstrain https://nextstrain.org/ Screening website Multiple health institutions

26 WebMD https://www.webmd.com/
coronavirus

More than one Health Organisation

27 ASCO https://www.asco.org/asco-
coronavirus-information

Public information ASCO

28 Ministry of Health https://www.health.govt.nz/our-
work/diseases-and-
conditions/covid-19-novel-
coronavirus

Public information The Ministry of Manatu Hauora

29 Gov.UK https://www.gov.uk/
coronavirus

More than one UK government

30 Coronavirus (COVID-19) https://www.australia.gov.au/ Public information Australian government

31 European Centre for Disease
Prevention and Control

https://www.ecdc.europa.eu/en/
COVID-19/national-sources

More than one An agency of the European
Union

32 Coronavirus (COVID-19) health
alert

https://www.health.gov.au/
news/health-alerts/novel-
coronavirus-2019-ncov-
health-alert

More than one Australian government

33 COVID-19 https://www.nsw.gov.au/covid-
19

More than one NSW government

34 COVID-19 https://www.cms.gov/outreach-
education/partner-resources/
coronavirus-covid-19-partner-
resources

Public information CMS

35 Coronavirus Disease 2019
(COVID-19)

https://dshs.state.tx.us/
coronavirus/

Public information DSHS

36 Coronavirus (COVID-19) https://www.dhhs.vic.gov.au/
coronavirus

Public information Victoria State government

Abbreviations: ASCO, American Society of Clinical Oncology; CDC, Centers for Disease Control and Prevention; CMS, The Centers for Medicare & Medicaid

Services; DSHS, The Texas Department of State Health Services; FEMA, Federal Emergency Management Agency; IHME, Institute for Health Metrics and
Evaluation; MIT, Massachusetts Institute of Technology; NHS, National Health Service; UNICEF, United Nations International Children's Emergency Fund;
WHO, World Health Organisation.
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https://www.lifeline.org.au/get-help/topics/mental-health-and-wellbeing-during-the-coronavirus-covid-19-outbreak
https://www.lifeline.org.au/get-help/topics/mental-health-and-wellbeing-during-the-coronavirus-covid-19-outbreak
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https://www.health.govt.nz/our-work/diseases-and-conditions/covid-19-novel-coronavirus
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https://www.ecdc.europa.eu/en/COVID-19/national-sources
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However, the maximum and minimum values for the
average scores of each website were calculated as 2.101
and 4.750 based on the Likert-based 16-item DISCERN
tool's assessment results, respectively (IQR1: 3.010, IQR2:
3.5, IQR: 4.25). Remarkably, of the 36 websites surveyed
in this study, 15 (41.66%) had scores above 3 (an overall
quality of the source of information is acceptable), and
eight (22.22%) had scores below 3, all of which ranged
from 2 to 3 (an overall quality of the source of informa-
tion is weak). Moreover, 13 websites (36.11%) had an
average score above 4, the quality of which was assessed
as good.

According to the results presented in Table 3, it can
be seen that the results related to the evaluation of the
two tools, namely HON and DISCERN, are in line with
each other. That is, the high quality of the evaluation of a
website that we achieved using the tool HON can be con-
sidered as a reason for the high quality of the evaluation
of the same website using the tool DISCERN. For exam-
ple, in HON tool, websites that satisfied two or three
components with a ‘No’ answer and the rest of the com-
ponents with a ‘Yes’ answer were of ‘acceptable’ quality.
In addition, according to the results of the DISCERN tool,
the average evaluation scores of the same websites were
between 3 and 4, indicating the ‘acceptable’ quality of
these websites.

As well, websites that had 4 to 11 evaluation compo-
nents with the answer ‘No’ for the HON tool and a small
number of components that had the answer ‘Yes’ were
evaluated as ‘weak’ quality; according to the results of
the DISCERN tool, the average evaluation scores of the
same websites was less than 3 or close to 2, which indi-
cated the ‘weak’ quality of the websites.

Finally, for the HON tool, websites with only one
evaluation component with a ‘No’ answer and the other
components that answered ‘Yes’ obtained a ‘good’ rank-
ing in terms of quality. In addition, according to the
results of the DISCERN tool, the average evaluation
scores of the same websites were above 4, which indi-
cated their ‘good’ quality.

The distribution of websites based on
their type

In this study, we classified the websites according to their
type in the following four categories; in fact, these catego-
ries were developed by the research team: 1 – Informative
dashboards (Epidemic Meters), 2 – Screening websites,
3 – Public information websites and 4 – Project informa-
tive websites. Correspondingly, informative dashboards
mean that these websites represent the summarised and
analysed information on statistics related to COVID-19

disease such as the numbers of Coronavirus cases, recov-
ered cases, and death based on country, daily new cases
or death. They also provide some visualised graphs about
its epidemiologic parameters like the severity of preva-
lence in different areas. Screening websites presented
some questions that must be answered by users about
their health status. Thereafter, according to the users'
answers, these websites provided helpful guides and rec-
ommendations about self-care or the necessity of making
self-isolation or referring to an emergency department or
general practitioner. Public information websites are con-
sidered as websites giving some information on COVID-
19 for the public to better deal with the current epidemic,
including reducing stress, how to treat a Coronavirus
patient, managing wellbeing, helping children and main-
taining a different level of social distance like quarantine,
self-isolation or physical distance. Project informative
websites declare governmental, organisational and uni-
versity project calls and funds for researching COVID-19
projects. Moreover, they provide helpful information for
researchers, including exciting topics, guidelines for pre-
paring a proposal for the applicant institute and some
important dates like a deadline for sending their pro-
posal. The reviewed websites based on their type are pre-
sented in Figure 2. It was concluded that most websites
(38.88%) were related to public information, and the low-
est percentage of them (2.77%) were screening websites.

The distribution of websites based on their
audience groups

The websites' audiences were three groups of people
as follows: Researchers, Clinicians and the Public
(Figure 3). Most of the website's audience, as 53%, was
the public. None of the websites were created exclusively
for clinicians. Of note, 33% of websites had more than
one audience and met all the audiences' needs in terms
of COVID-19 disease.

The reliability level of the evaluated
websites

There are three main sections in the HON evaluation stan-
dard form (https://www.hon.ch/HONsearch/Patients/
honselect.html), including ‘quality of the website content
production’, ‘ethics’ and ‘reliability’. The ‘reliability’
section in the HON evaluation form is completed based
on the general opinions of the evaluators and the answers
to main principles (previous sections). Therefore, the reli-
ability of the included websites was assessed based on the
‘opinion’ of each evaluator (Figure 4). Accordingly,

12 SAFDARI ET AL.

https://www.hon.ch/HONsearch/Patients/honselect.html
https://www.hon.ch/HONsearch/Patients/honselect.html


reliable websites are transparent about their sources and
help the reader gain a deeper understanding of the topic.
The reliability of web content is estimated based on the
combined scores obtained from three categories included
in the HON evaluation tool; this combination of scores is
finally used to estimate the level of reliability. Reliability
assessment based on this tool means the degrees of reli-
ability and relevance from the perspective of evaluators or
experts. However, based on a general conclusion attained
from previous questions (quality of the website content
production and ethics), how trustworthy are the websites
from the viewpoint of evaluators? Consequently, in this
study, based on the evaluators' opinions, most websites
were found to be reliable (52.77%), and 44.44% of them
were very reliable. As shown in Figure 3, the contents of
most websites were found to be suitable for the targeted
audience.

Level of adherence to the HON principles
by the websites

The websites of COVID-19 were assessed in terms of the
HON principles. Five of the websites met all the HON
principles (Table 4). Among 36 COVID-19 websites, all of
them met the HON question, as ‘adhering to the site's
mission’ (36 COVID-19 websites; 100%). Additionally,
32 COVID-19 websites (88.88%) were evaluated as suit-
able websites for their targeted audience (the website
contents suit the targeted audience or not?). The princi-
ple of ‘Reference given’ was met by 52.77% (n = 19) of
the websites, and the principle of ‘Providing information
on the treatments, medications and diets’, was met by
47.22% of the websites (n = 17).

Percent of the HON evaluation

The percent of the HON evaluation are shown in Table 5.
The percentages obtained for each website are displayed
online by the HON tool. In fact, after evaluating the web-
site in the address (https://www.hon.ch/HONcode/
Patients/HealthEvaluationTool.html), based on the eval-
uator's answers, the percentage was displayed online for
the quality of the website. As shown in this table, of the
COVID-19 websites, eight websites had an evaluation
percent between 50% and 70% with ‘weak’ quality. The
evaluation result of the HON was 91%–100% for thirteen
websites, so these websites have ‘good’ quality. However,
DISCERN tool evaluation result for each question
(16 questions) is presented in Table 6. As shown, ‘Is it
relevant’ and ‘Is it balanced and unbiased?’ questions
have the maximum average scores among 16 items for

Per: 2.77%

Per: 13.88%

Per:16.60%

Per: 27.77%

Per: 38.88%
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FIGURE 2 The distribution of websites based on their type

FIGURE 3 The distribution of websites based on their

audience groups
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36 websites; ‘Does it describe the risks of each treat-
ment?’ question had the minimum mean score. The
results show that some websites were excellent in

0 10 20 30 40 50 60

Reliable

Very Reliable

Unreliable

Percentage (%) Frequency

FIGURE 4 The reliability level of evaluated websites

TABLE 4 Level of conforming HON principles by evaluated

websites

HON principles n (%)

Authority 24 (66.66)

Attribution

Reference given 19 (52.77)

Last modified date provided 27 (75)

Complementarity

Information about treatments, medications,
diets provided

17 (47.22)

Issues supported by scientific knowledge 33 (91.66)

Justifiability

Site's mission supplied 36 (100)

Suited for the targeted audience 32 (88.88)

Transparency of authorship 29 (80.55)

Transparency of sponsorship 31 (86.11)

Honesty in advertising and editorial policy 26 (72.22)

Confidentiality 22 (61.11)

All of the principles met 5 (13.88)

Abbreviation: HON, Health on the Net.

TABLE 5 Percent of the HON evaluation

HON evaluation range n (%) Quality

50%–70% 8 (22.22%) Weak

71%–90% 15 (41.66) Acceptable

91%–100% 13 (36.11%) Good

Abbreviation: HON, Health on the Net.

TABLE 6 DISCERN tool evaluation results by each question

(16-item)

DISCERN tool questions

Mean scores
for total
websites (n = 36)

Are the aims clear? 4.2

Does it achieve its aims? 4

Is it relevant? 4.5

Is it clear what sources of information
were used to compile the publication

4

Is it clear when the information used or
reported in the publication was
produced?

3.5

Is it balanced and unbiased? 4.5

Does it provide details of additional
sources of support and information?

3.5

Does it refer to areas of uncertainty? 3

Does it describe how each treatment
works?

3.5

Does it describe the benefits of each
treatment?

3.5

Does it describe the risks of each
treatment?

2.5

Does it describe what would happen if no
treatment is used?

3

Does it describe how the treatment
choices affect overall quality of life?

3.5

Is it clear that there may be more than
one possible treatment choice?

3

Does it provide support for shared
decision-making?

3.5

Based on the answers to all of the above
questions, rate the overall quality of
the publication as a source of
information about treatment choices

3.5
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communicating Coronavirus-related health information;
nevertheless, they obtained lower scores in terms of the
treatment effect and the treatment options. The quality of
information on COVID-19 medication choices and treat-
ment effects was consistently rated as low by four raters.

Distribution of websites based on their
sponsorship

Organisations affiliated to academic and educational
institutions are entities whose main purpose is improving
the researchers and health professionals' knowledge in
regard to science. Health care organisations refer to those
institutions whose primary purpose is to enhance the
awareness of the community, including researchers, spe-
cialists and ordinary people. A health agency or govern-
ment foundation means a government or official body in
a country that describes concepts related to health and
various diseases. The sponsorships of these reviewed
websites are given in Figure 5. It was found that various
governments support 38.88% of these websites.

DISCUSSION

According to the popularity and accessibility of the Inter-
net, this study aimed to evaluate websites' quality on
COVID-19. Correspondingly, these websites provide criti-
cal health-oriented information for all people on different
social and scientific levels. Since many people have been
looking to obtain reliable information during the current
pandemic, this study was conducted to evaluate the

quality of websites with high traffic. Therefore, 36-related
websites were selected in terms of the inclusion criteria
and the retrieved websites were then analysed. After-
ward, we classified the selected websites into the follow-
ing four types: 1 – Informative dashboards (Epidemic
Meters), 2 – Screening websites, 3 – Public information
websites and 4 – Project Informative websites.

According to the increasing prevalence of COVID-19,
people, clinicians, epidemiologists and researchers need
to improve their awareness and information on prevent-
ing the infection, COVID-19's symptoms, its various
effective treatments and medications, screening rules,
related projects performed by researchers, the infection
statistics and figures in different countries. Therefore,
most websites in this regard were found to be related to
informative dashboards and epidemic meters (Ojo
et al., 2020). Some included websites can provide valid
information to the public, clinicians and epidemiologists'
audiences on how this virus spreads, how it permeates
and how it transmits. Policy-makers and health care pro-
viders have been able to provide appropriate and effective
public information for ordinary people in the commu-
nity, so they can meet all their needs regarding having
information about COVID-19 disease (Ojo et al., 2020).
The target population in this investigation and in others
(Flint et al., 2021; Ojo et al., 2020; Yu, 2021) are all indi-
viduals who get benefit from publishing information
through the electronic platform and websites. However,
the meaning of information in this research refers to a
piece of general knowledge that can be provided to
different people who are at different scientific levels.
Cuan-Baltazar et al. (2020) have believed that obtaining a
thorough understanding of COVID-19 disease depends

38.88 %
36.11 %

16.66 %

8.33 %
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FIGURE 5 Distribution of sponsorships of websites
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on the establishment of reputable medical information
websites, and in addition to general people, researchers
can identify plans and projects in progress in this field.
Most of the selected websites in the COVID-19 domain
are designed for the general public and researchers, so
they are easy to use and do not require any substantial
knowledge. We can conclude that most of the selected
websites (approximately 67%) included in this study are
used by ordinary users and researchers in the current
pandemic. This study is one of the first papers performed
on the quality of COVID-19 websites using HON code
principles and DISCERN tool. The DISCERN instrument
provides a fundamental explaining on how to categorise
content quality as ‘very poor’, ‘poor’, ‘fair’, ‘good’, or
‘excellent’ (Schwarzbach et al., 2021).

Since it is essential to gather up-to-date and reliable
information to control and combat this pandemic,
selected websites were also reviewed and then examined
in terms of reliability (Shehata, 2021). Reliability in this
context means that all visitors can trust health informa-
tion on the websites. The reliability and quality levels in
this survey were calculated based on the components in
the HON tool and DISCERN questionnaire completed by
the evaluators. For our websites, the findings indicated
that the majority of included websites (n = 28, 77.77%)
reached the acceptable and good reliability, relevancy
and quality levels. Similar to our study, government web-
sites were assumed to be more readable and relevant
than other websites because their central mission is usu-
ally to train the general public (American Cancer
Society, 2016; Yeung et al., 2022).

We restricted the websites to those developed by sci-
entific and academic institutions based on the study's
inclusion criteria. As a result, we suggest that people can
trust the health-related websites regarding COVID-19
supported by academic institutions. Only one of the web-
sites investigated in the current study did not reach a reli-
able level, including the dashboard of google for the
Coronavirus. In line with our paper, the findings of a pre-
vious study (Valizadeh-Haghi et al., 2021) also indicated
that the credibility level of some websites' contents pub-
lished by international and national health organisations
and educational websites such as WHO and CDC was
optimal for the general public. As well, the readability of
affiliated websites is better than that of non-affiliate web-
sites, and previous studies reported that governmental
websites were more readable and reliable than other
types of websites (Garfinkle et al., 2019). The information
retrieved from non-authoritative websites is challenging
because people consider these websites as significant
sources of reliable health information (Valizadeh-Haghi &
Rahmatizadeh, 2018), especially during health crises such
as the current outbreak of COVID-19.

Due to the importance of validity in the context of
health literacy, health promotion and patient's self-care, we
evaluated the reliability of COVID-19 information available
on reputable websites intended for the general public,
which were retrieved from Google and Yahoo search
engines. It is noteworthy that some of the websites
included in this study had a number of weak points.
According to the results of the HON and DISCERN tools,
the quality of a few websites has been assessed as not very
good, and this has been due to the challenging problems
caused by COVID-19 disease, the information about which
is inadequate yet (Nazione et al., 2021). The reason or justi-
fication that we decided to include only the websites affili-
ated with reputable institutions was that COVID-19 disease
with an unknown identity caused severe problems for peo-
ple worldwide, and also, users preferred to obtain their
needed information from those websites related to institu-
tions (Arghittu et al., 2021). Reliable and relevant informa-
tion is constantly retrieved on the first pages of the web, so
in this study, we examined the reputable websites on the
first pages (first 10 pages). In search engines such as Google
and Yahoo, reputed websites affiliated with health organi-
sations are retrieved in the first pages because their infor-
mation is frequently used (Stroobant, 2019).

‘Authority’ is one of the principles of the HON code,
which indicates that the information provided on the
websites by an expert in health science must be clearly
referenced, and if health professionals have not prepared
any material, its source should be mentioned (Qin
et al., 2021). This factor can ensure visitors from the accu-
racy of the content, which was estimated to be 66.6% in
our study, showing that the evaluated websites in terms
of content were trustworthy. Contrary to our study that
most of the evaluated websites have HON certification,
researchers found that most websites examined in a pre-
vious study were not officially certified by the HON
Foundation. Consequently, individuals searching for
information on COVID-19 may confront websites con-
taining misinformation, which could lead to unreliable
decision-making and concern (Elhadad et al., 2020).

Strengths and limitations

The strength of our study was searching the two most pop-
ular search engines encompassing results worldwide.
Moreover, we applied HON measures and DISCERN tool
for quality evaluation, with four reviewers who indepen-
dently completed the assessment checklist. One of the
reviewers also validated the metrics for all websites. Our
investigation suffers from some limitations as well; for
example, we limited our investigation to English-language
websites and those dependent on scientific or academic
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institutions. So, we missed some websites that could not
meet our inclusion criteria since our main objective was
searching and reviewing reputable websites, which is why
the authors left out some websites and only kept govern-
ment websites with educational and research information.
Given that the study's main purpose was to examine scien-
tific and affiliated websites, we reviewed only 10 pages of
each search engine and then selected the included web-
sites. The purpose of choosing the first 10 pages was to
make the popular and relevant websites appear on the first
pages. Therefore, it can be said that the entry of scientific-
and study-related websites is considered as one of the
main limitations of the research.

Implications for practice

Authoritative health information providers of various
infectious diseases, including COVID-19, should pay
more attention to improve the quality of information
published on their websites to help people better under-
stand it. Furthermore, people in the community often
prefer to attain their needed information from reputable
websites. It is recommended that future research include
an assessment by medical experts of the quality and accu-
racy of COVID-19 provided information.

CONCLUSION

Our study was performed to evaluate and assess the
quality of the COVID-19 websites. In this study, we
investigated two search engines in order to retrieve sci-
entific websites. These websites can help people update
their critical information on COVID-19. This paper
revealed that clinicians, researchers, and the public
could potentially enhance their awareness and informa-
tion about COVID-19 as well as the related topics by
browsing these websites. HON and DISCERN are brief
questionnaires or comprehensive tools that could pro-
vide Internet users with a valid and reliable way to
assess the quality of attained information related to vari-
ous health problems. Scientifically, these two tools can
work together to examine websites and information
resources using different vital metrics; in this study, the
raters scored the questions of each tool, and the quality
of the information was assessed as well. The general
public can trust COVID-19 health-related websites spon-
sored by academic institutions; because these websites
have scientific origin. These websites are retrieved on
the first pages of users' searches because they are used
frequently, and people can obtain their needed informa-
tion from them.
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