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Abstract

Background: This study sought to assess the quality and readability of web-based Arabic health information on
COVID-19.

Methods: Three search engines were searched on 13 April 2020 for specific Arabic terms on COVID-19. The first 100
consecutive websites from each engine were analyzed for eligibility, which resulted in a sample of 36 websites.
These websites were subjected to quality assessments using the Journal of the American Medical Association
(JAMA) benchmarks tool, the DISCERN tool, and Health on the Net Foundation Code of Conduct (HONcode)
certification. The readability of the websites was assessed using an online readability calculator.

Results: Among the 36 eligible websites, only one (2.7%) was HONcode certified. No website attained a high score
based on the criteria of the DISCERN tool; the mean score of all websites was 31.5 ± 12.55. As regards the JAMA
benchmarks results, a mean score of 2.08 ± 1.05 was achieved by the websites; however, only four (11.1%) met all
the JAMA criteria. The average grade levels for readability were 7.2 ± 7.5, 3.3 ± 0.6 and 93.5 ± 19.4 for the Flesch
Kincaid Grade Level, Simple Measure of Gobbledygook, and Flesch Reading Ease scales, respectively.

Conclusion: Almost all of the most easily accessible web-based Arabic health information on COVID-19 does not
meet recognized quality standards regardless of the level of readability and ability to be understood by the general
population of Arabic speakers.
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Background
Coronavirus disease 2019 (COVID-19) has been a terri-
fying disease since it first appeared in December 2019 in
Wuhan, China. The causative pathogen was identified as
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) [1, 2]. In March 2020, the disease was classified
as a pandemic by the World Health Organization
(WHO), and over the following months it spreads expo-
nentially affecting almost every country in the world,

prompting the imposition of curfews and lockdowns
aimed at limiting the community spread of the disease
[3, 4]. During such crisis, people crave news.
Under the current circumstances, people are eager to

find out everything they can about COVID-19: the num-
bers of new and critical cases, and related deaths; the
performance of health systems; the preventive measures
announced by the relevant authorities; the availability of
therapeutic remedies and vaccines; the innovations and
new policies being implemented to fight the disease and
so on [5]. Given that access to and use of the World
Wide Web (web, internet or net) is now widespread,
people have turned to this resource as it holds lots of

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: m.n.alhajj@hotmail.com
8Department of Prosthodontics, Faculty of Dentistry, Thamar University,
Dhamar, Yemen
Full list of author information is available at the end of the article

Halboub et al. BMC Public Health          (2021) 21:151 
https://doi.org/10.1186/s12889-021-10218-9

http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-021-10218-9&domain=pdf
http://orcid.org/0000-0003-4477-3024
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:m.n.alhajj@hotmail.com


information. However, not all of this information can be
trusted equally as the sources range from personal or
group opinions to scientific articles in peer-reviewed
journals [6–8].
On the face of it, the web can be described as a giant

step forward for humankind in terms of its capacity for
information gathering and dissemination. Indeed, it
could be said that the phrase “Just Google it” has be-
come the first response when faced with a request for
unknown information or asked to provide the answer to
all types of questions. Theoretically, the web seems to be
a very good tool for the public to use to obtain add-
itional medical information that they do not know about
their conditions or, in the current context about the
COVID-19 pandemic [9, 10]. However, thousands or
even millions of websites appear with every single-word
search, but only a few of them are relevant to what the
user is looking for, and not many of those are necessarily
of suitable quality in terms of the information they con-
tain. Regrettably, the public does not know which web-
sites are trustworthy and which are not, and despite the
fact that there are certified medical/health websites, they
are very few in number [11]. Moreover, access to scien-
tific articles, which are trustful, is limited and requires
the payment of a subscription in most instances, and
they use complex scientific terms and concepts that are
generally difficult for the public to understand. The net
result of the above constraints might be that people ob-
tain inaccurate or misleading information, which might
lead to the subsequent adoption of unhealthy behaviors,
such as using unapproved drugs or harmful herbs, and
applying inappropriate preventive measures. The prob-
lem of quality of the web-based health information is
not language-exclusive, although its impact might be less
obvious among English-speaking people due to the fact
that most of the scientific output is published in English,
and very few are translated after a while into other
languages.
In the Arabic world, very few people speak/read Eng-

lish, and no certified Arabic medical websites are avail-
able, except for those of international organizations that
translate their content into different languages [12–16].
At a time when the Arabic world as elsewhere is con-
tinuing to combat COVID-19, many Arabic medical,
educational, social, news, and even sports websites are
publishing materials regarding the disease. Therefore,
the present study sought to assess the quality and read-
ability of such online Arabic health information on
COVID-19 in order to determine whether this informa-
tion is of benefit to the public.

Methods
The present study adopted an infodemiological approach
in which selected search engines were searched for

specific Arabic terms on COVID-19 and the selected
websites were then subjected to quality and readability
assessments using well-established tools.

Search strategy
The search for websites was conducted on 13 April
2020. The cookies information was erased from the
browser prior to starting the search. To prevent any
biases arising from preceding searches, browsing was
done using Incognito (InPrivate) mode. Using Google
Chrome version 81.0.4044, the three following engines
were searched: Google (http://www.google.com), Yahoo!
(http://www.yahoo.com), and Bing (http://www.bing.
com). The most widely used Arabic translations of the
following words were used as search keywords: Corona-
virus, Corona, and COVID-19. The following combination
was used in the Google search engine: “Coronavirus- سوريف

انـوروكـ ” OR “Corona- انـوروكـ ” OR “COVID-19- 19-ديـفـوكـ ”. When
agreement on the search strategy had been reached, each en-
gine was searched by one of the authors.
This initial search was limited to the first 100 consecu-

tive websites (the first 10 consecutive pages) obtained
from each engine. These websites from the three engines
were then checked for duplicates, which, when found,
were removed. The websites that presented health infor-
mation on COVID-19 in the Arabic language were
selected for subsequent evaluation. The following exclu-
sion criteria were applied to identify relevant websites: 1)
language other than Arabic; 2) information on COVID-19
just by hints, or exclusively audio or visual-based; 3)
complete scientific articles or textbook; 4) banner adver-
tisements or sponsored links and discussion forums; 5)
blocked sites, or sites with denied direct access (requiring
ID and password); 6) no information about COVID-19;
and 7) News and news agencies, and social media. The
remaining websites were included and assessed for quality
and readability, as indicated below. Figure 1 depicts the
different stages of the search strategy that was followed.

Quality assessment
The quality of the included websites was evaluated using
the DISCERN [17], the Journal of the American Medical
Association (JAMA) benchmarks [18], and the Health
on the Net Foundation Code of Conduct (HONcode)
[19] assessment tools.
The DISCERN tool is a questionnaire that contains 16

questions. It is structured into three sections: Questions
1–8 address whether the website can be trusted as a
source of data about a selected therapy; questions 9–15
are about therapy options, and question 16 measures the
overall quality score at the end of the evaluation. Each
question is scored from 1 to 5, where 1 indicates a poor
website, and 5 indicates a good-quality website. The
overall score ranges from 16 to 80: ≥ 65 is considered
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high quality; 33–64 is considered moderate quality; and
16–32 is considered low quality.
The JAMA benchmarks tool evaluates the following

four criteria: 1) authorship (whether authors, their con-
tributors, affiliations, and relevant credentials are dis-
played or not); 2) attribution (whether clear references
and sources for the content are provided or not); 3) dis-
closure (whether ownership, sponsorship, advertising,
underwriting, commercial funding or support sources and
any potential conflicts of interest are displayed or not);
and 4) currency (whether dates of initial posting and up-
dating of the content are mentioned or not). For each ful-
filled criterion, the website scores 1 point; otherwise, it
scores 0 points. The score ranges from 0 to 4 points as fol-
lows: “0 = No item met”; “1 = One item met”; “2 = Two
items met”; “3 = 3 items met”; and “4 = 4 items met.”
The HONcode is a certificate that a website can obtain

by complying with a set of criteria. If those criteria are
met, the website is granted permission to display a
stamp (an HON award-like badge) on its pages. This
certificate is valid for 1 year only.
The quality assessment using DISCERN and JAMA

was conducted by two authors (EH and MSA). To
minimize subjectivity, both authors assessed five web-
sites together using these two tools, and they resolved
any discrepancies by discussion. Moreover, later on,
inter-examiner calibration was calculated for all the
assessed websites. As regards the HONcode elements of
the quality assessment, the HONcode software was
downloaded and incorporated as an extension into Goo-
gle Chrome. Then, with each search, a HONcode seal
appeared on the websites that were certified. The cur-
rency of the HONcode seal on these websites was
checked by referring to the main HONcode website.

Readability assessment
The guidelines of the American Medical Association and
the US Department of Health and Human Services were

consulted for the readability component of the assess-
ment. These guidelines recommend that patient reading
material should be more accessible and understandable
by the general public, and should not be higher than 5th
or 6th grade reading level [20, 21]. The readability of the
website materials was assessed using an online readabil-
ity calculator tool developed by Online Utility (http://
www.online-utility.org/english/readability_test_and_
improve.jsp). Although this tool was primarily designed
to analyze English language text, it can be used for other
languages, as indicated on the Online Utility website.
Moreover, before commencing the study, the authors
tested the validity of this tool using Arabic texts. Three
Arabic paragraphs of three different levels of difficulty
(simple, medium, and difficult) were analyzed. The re-
sults revealed values that corresponded to the difficulty
of the respective texts. The tool has also been validated
by a previous study [22]. The website-based tool ana-
lyzes text using different common, well-known analysis
tools (Gunning Fog Index (GFI), Coleman Liau Index
(CLI), Flesch Kincaid grade level (FKGL), Automated
Readability Index (ARI), Simple Measure of Gobbledygook
(SMOG), and Flesch Reading Ease (FRE). The GFI, CLI,
and ARI were not considered in the analyses because
these indices use the number of letters to formulate the
readability score. This formula is not applicable to Arabic
text as, unlike an English word that is composed of separ-
ate letters, the Arabic word is composed of different com-
ponents, such as morphemes, that are linked together.
The acceptable readability level was set as ≥ 80.0 for the
FRE and < 7 for the FKGL and SMOG [20, 21].

Results
The web search revealed a total of 157,086,000 results.
Out of the 300 websites that were selected (i.e. the first
100 listed by each of the three search engines, Google,
Yahoo, and Bing), 81 websites were excluded as dupli-
cates. The remaining 219 websites were analyzed for

Fig. 1 Different stages of the search strategy that was followed by the study
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eligibility based on the seven aforementioned exclusion
criteria. As a result, 183 websites were excluded. Thus,
36 eligible websites were included in the quality and
readability analyses (see Additional file 1: Table S1).
With regard to HONcode certification, only two

(5.5%) websites (who.int and mayoclinic.org) displayed
the HONcode seal. However, a check of the HONcode
website revealed that the certificate for the who.int web-
site was expired (https://www.hon.ch/HONcode/
Conduct.html? HONConduct982312). Hence only one
website (2.7%) was HONcode certified. In respect of the
results of applying the DISCERN tool to the websites, it
was found that none of the websites achieved a high-
quality score (≥ 65). However, 13 (36.1%) websites had a
moderate score (33–64). The remaining 23 (63.9%) had
a low score (16–32). The mean score for all websites
was 31.5 ± 12.55.
As for the results of using the JAMA benchmarks tool,

only four (11.1%) websites met all the JAMA criteria
(i.e., scored 4 out of 4). Two (5.6%) websites scored 0
(did not fulfil any of JAMA criteria). The majority
(41.7%) of the analyzed websites had a score of 2 (met
two JAMA criteria). The mean score for all websites was
2.08 ± 1.05. As regards compliance with the specific
benchmark criteria, while most of the websites did not
display information on authorship and attribution, they
did display information on disclosure and currency
(Table 1).
In regard to the above DISCERN and JAMA results,

the inter-examiner agreement according to the Kappa
values were 0.88 and 0.95 for the DISCERN tool and the
JAMA benchmarks tool, respectively.
In relation to the issue of readability, the mean grade

level based on the FKGL was 7.2 ± 7.5. Most of the in-
cluded websites (66.7%) had scores < 7, implying that the
content was easy for the general public to understand.
The unicef.org website had the most difficult content
(FKGL = 46.72). When this website was excluded, the
mean grade level dropped to a score of 6.0 ± 3.1. Ac-
cording to the SMOG score, the grade level needed to
understand the text of the websites ranged from 3 to 5.3,
with a mean grade level of 3.3. As for readability ease,
the FRE mean score was 93.5 ± 19.4, indicating that the
content of thee websites was easy for the general public
to read. Again, the website unicef.org had the most com-
plex text (FRE = − 9.21). When this website was ex-
cluded, the mean FRE score increased to 96.4 ± 8.2.
More details are presented in Table 2.

Discussion
As COVID-19 is a novel and virulent disease, it has been
trending news in all media and websites worldwide since
its emergence, and Arab social media and websites have
been no exception. Given the critical nature of the

COVID-19 pandemic, the present study sought to assess
the quality and readability of the health information on
COVID-19 provided by Arabic websites. The most fam-
ous search engines in the Arabic world were searched
and the first 100 websites from each engine were obtained,
although users mostly do not go beyond the first 20 web-
sites [23–26]. The small number of websites included in
the analyses due to the exclusion of news, and news agen-
cies and social media. During a pandemic, such as the
COVID-19, these are the most frequent sources of infor-
mation, at least from the users’ point of view [27–29].
However, these sources just broadcast and/or publish
what they get from the responsible sources, along with in-
formation from their special (unknown) sources. Apart
from the daily reports of new cases and deaths, the rele-
vant information from the health point of view is that
which is related to the ways in which the virus spreads,
the signs and symptoms of the disease, the required pre-
ventive measures and guidelines, and the available treat-
ment and vaccines. Unfortunately, such information is
hard to find, or inappropriately, covered in the news and

Table 1 Quality assessment of the included websites (n = 36)

Criteria Frequency Percent

HONcode

Certified 1 2.8

Not certified 35 97.2

DISCERN

High (≥ 65) 0 0.0

Moderate (33–64) 13 36.1

Low (16–32) 23 63.9

JAMA Benchmarks

No item met 2 5.6

One item met 8 22.2

Two Items met 15 41.7

Three items met 7 19.4

Four items met 4 11.1

Authorship - JAMA

0 (Not met) 20 55.6

1 (Met) 16 44.4

Attribution - JAMA

0 (Not met) 23 63.9

1 (Met) 13 36.1

Disclosure - JAMA

0 (Not met) 12 33.3

1 (Met) 24 66.7

Currency - JAMA

0 (Not met) 14 38.9

1 (Met) 22 61.1
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by news agencies and social media. Hence, these websites
were excluded from the analyses [26, 29, 30].
As the present study is, to the best of our knowledge,

the first to assess the quality and readability of web-
based Arabic content on COVID-19, comparison with
other findings in the available literature is limited. More-
over, the assessment of web-based Arabic medical infor-
mation has been scarcely addressed and where such
assessments do exist, they have focused on medical con-
ditions other than COVID-19, such as oral cancer [16],
breast cancer [15], epilepsy [14], autism [13], denture hy-
giene [22], and oral health [12]. Yet, strikingly, these
studies unanimously agree on the poor quality of the
web-based Arabic information about these diseases.
In the present study, only one website was found to be

HONcode certified. Surprisingly, the HONcode certifi-
cate of the WHO website was invalid (expired). As a
nonprofit and nongovernmental organization, HONcode
aims at promoting transparent and reliable health infor-
mation online and issues its certificates based on a mini-
mum mechanism to provide good-quality, objective, and
transparent medical information to internet users. The
certified websites have the right to display the HONcode
seal; this means that they agree to comply with the stan-
dards listed and are subjected to random audits on com-
pliance [31].
With regard to quality of the websites according to the

DISCERN tool, no single website achieved a high score.
Most of the shortcomings of the included websites can
be attributed to the second section of the DISCERN
questionnaire (questions 9–15 on therapy options) as
data about treatments, alternatives, side effects etc. of
the proposed drugs were scarcely or improperly covered.
To a lesser extent, the first section (question 1–8 on
website trustworthiness) also contributed to the low-
quality scores as: no or scarce data were available on the
aims of presenting the website contents or on how these
aims—when present—were achieved; the relevance of
the topic; the source of information; the date of publica-
tion; the degree of bias or balance; and areas of uncer-
tainty. The net result of these shortcomings was a lower

score for the last question (on the overall quality of the
content). The shortcomings relation to the second sec-
tion might be ascribed to the fact that the disease is
novel, and no confirmed treatments and alternatives be-
ing available at the time of the study. However, the low-
quality score of the first section cannot be attributed to
the same reason. Hence, the websites should be able to
fulfill these criteria for any written content they publish.
According to the JAMA benchmarks tool, the mean

score for quality was 2.08 ± 1.05. This is a poor score.
Most of the shortcomings in the respect of the JAMA
criteria arise from the included websites not providing
information on the authorship and attribution of their
content. On the other hand, most of the websites dis-
played information on the disclosure and currency of
their content. It is strange that health topics are pub-
lished on websites without mentioning the authors and
references.
The quality assessment was not as expected. The ana-

lyses revealed that the information was lower than the
quality standards required for health information, and
hence it can be said that the information on these web-
sites was not entirely reliable. Similar results for health
information on COVID-19 were reported by Cuan-
Baltazar et al. for English and Spanish websites, but it
should be noted that news agencies and social media
were included in the analysis [5]. As the disease is more
serious in Europe and the USA, in terms of incident
cases and associated deaths, it might be expected that
the quality of the English and Spanish health informa-
tion about COVID-19 would be higher than the Arabic
ones. However, this does not seem to be the case.
The apparent widespread availability of poor-quality

information is at best misleading, and at worst danger-
ous, especially in the context of the COVID-19 pan-
demic as this disease is so threatening to everyone,
prompting them to believe in what they read, despite the
poor quality of the information, and turn it into a prac-
tice that may eventually be harmful [6, 29]. The picture
is dark and gets darker if the sites that have been ex-
cluded (such as news agencies and social media) were

Table 2 Readability assessment of the websites included in the present study (n = 36)

Flesch Kincaid Grade level Simple Measure of Gobbledygook (SMOG) Flesch Reading Ease

Mean 7.2 3.3 93.5

SD 7.5 0.6 19.4

Minimum 2.8 3 −9.2

Maximum 46.7 5.3 105

< 7 score 66.7% (n = 24) 83.3% (n = 30) NA

≥ 7 score 33.3% (n = 12) 16.7% (n = 6) NA

≥ 80 score NA NA 94.4% (n = 34)

< 80 score NA NA 5.6% (n = 2)

NA Not Applicable
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considered. Further, the scientific information about
COVID-19 seems to be full of flaws owing to the fact
that the disease is novel, so, as yet, no full picture of its
etiopathogenesis, clinical manifestations, laboratory find-
ings, preventive and treatment measures is to hand [10].
In these circumstances, Hernández-García et al. [32] ar-
gued that “It is necessary to urge and promote the use of
the websites of official public health organizations when
seeking information on COVID-19 preventive measures
on the internet.”
With regard to readability, the analyses of the current

study revealed that most of the websites contained sim-
ple text that can be read and understood by most of the
general public. Hence, it is discouraging that most of the
websites provide poor-quality health information, which
because it is simple to read and understand, jeopardizes
the readers. It is advantageous to have websites that pro-
vide information on topics in simple terms can be
understood by most people, but it is also disastrous con-
sidering the poor quality of these content on these im-
portant topics.
In light of the above, the authorities must undertake

initiatives that aim at monitoring, controlling, and en-
hancing web-based health information, with special em-
phasis on the current pandemic—COVID-19. In
addition, the authorities must be given the powers to ad-
minister the necessary punitive measures against violat-
ing entities when they publish web-based health
information that falls below the required quality. Web-
site developers should provide the reader with more reli-
able, simple, and readable content. At the very least,
they should include the source of the information, date
of publication, name of author or writer, and short sen-
tences that employ simple and clear terminology.

Conclusions
Almost all of the most easily accessible web-based
Arabic health information on COVID-19 does not meet
standards for quality regardless of the level of readability
and ability to be understood by the general population
of Arabic speakers. The internet is a powerful yet two-
edged tool when it comes to the health sector. Hence,
governments, in collaboration with international and na-
tional health agencies/organizations, need to implement
initiatives and take actions to ensure the dissemination
of correct and reliable information on the internet. In
order to achieve this, they have to support the visibility
of reliable information to a greater extent, collaborate
with scientific institutes or organizations with the aim of
sharing reliable information, develop simple tools to as-
sess the quality of information on websites, and use
these assessments to discover and address misinforma-
tion and make it easier for users to find reliable
information.
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