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Abstract

Background: Halitosis, characterized by an undesirable mouth odor, represents a common concern.

Objective: This study aims to assess the quality and readability of web-based Arabic health information on halitosis as the
internet is becoming a prominent global source of medical information.

Methods: A total of 300 Arabic websites were retrieved from Google using 3 commonly used phrases for halitosis in Arabic.
The quality of the websites was assessed using benchmark criteria established by the Journal of the American Medical Association,
the DISCERN tool, and the presence of the Health on the Net Foundation Code of Conduct (HONcode). The assessment of
readability (Flesch Reading Ease [FRE], Simple Measure of Gobbledygook, and Flesch-Kincaid Grade Level [FKGL]) was
conducted using web-based readability indexes.

Results: A total of 127 websites were examined. Regarding quality assessment, 87.4% (n=111) of websites failed to fulfill any
Journal of the American Medical Association requirements, highlighting a lack of authorship (authors’ contributions), attribution
(references), disclosure (sponsorship), and currency (publication date). The DISCERN tool had a mean score of 34.55 (SD 7.46),
with the majority (n=72, 56.6%) rated as moderate quality, 43.3% (n=55) as having a low score, and none receiving a high
DISCERN score, indicating a general inadequacy in providing quality health information to make decisions and treatment choices.
No website had HONcode certification, emphasizing the concern over the credibility and trustworthiness of these resources.
Regarding readability assessment, Arabic halitosis websites had high readability scores, with 90.5% (n=115) receiving an FRE
score ≥80, 98.4% (n=125) receiving a Simple Measure of Gobbledygook score <7, and 67.7% (n=86) receiving an FKGL score
<7. There were significant correlations between the DISCERN scores and the quantity of words (P<.001) and sentences (P<.001)
on the websites. Additionally, there was a significant relationship (P<.001) between the number of sentences and FKGL and FRE
scores.

Conclusions: While readability was found to be very good, indicating that the information is accessible to the public, the quality
of Arabic halitosis websites was poor, reflecting a significant gap in providing reliable and comprehensive health information.
This highlights the need for improving the availability of high-quality materials to ensure Arabic-speaking populations have
access to reliable information about halitosis and its treatment options, tying quality and availability together as critical for
effective health communication.
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Introduction

Halitosis, bad breath or oral malodor, is a condition
characterized by an undesirable mouth odor [1,2]. The primary
factors contributing to 80%-90% of halitosis cases are intraoral
in nature, which include inadequate oral hygiene practices, a
coated tongue, and periodontal conditions [3]. Halitosis is a
common problem worldwide, with a prevalence of 66% in China
[4], 53.5% in northern Italy [5], and 32.5% in Switzerland [6].
Also, studies in Arab countries found a prevalence ranging from
6.2% to 68.5% in Saudi Arabia [7-9] and 78% in Jordan [10].
Halitosis is called a “social life killer” due to its effect on
relationship breakups, social awkwardness, rejection of job and
career opportunities, and even business problems [11]. Halitosis
has been found to lower the quality of life, affecting marriage,
intimate relationships, friendships, and daily social interactions
[11]. These consequences can severely impact an individual’s
social life. Beyond the immediate social impact, persistent
halitosis can signal underlying health issues, including oral
infections and systemic conditions such as Parkinson disease,
allergic rhinitis, Helicobacter pylori gastric infection, viral
hepatitis B [3], and even COVID-19 [9].

There are different professional methods to deal with halitosis
such as dental treatment, mouthwash, and toothpaste to eliminate
the source of bacterial problems [12]. Probiotics have been
found effective in managing halitosis despite the need for further
clinical evidence [13] underscoring the importance of continuing
research and clinical trials to validate their efficacy. Similarly,
tongue scraping has been found to provide only short-term
reduction in volatile sulfur compounds and halitosis [14].
Nevertheless, many patients tend to address halitosis with home
remedies such as honey and anise [9], and other herbal remedies
that are popular due to their low cost and minimal side effects
[12]. People usually use the internet as a source of information
to find home remedies [15].

In recent times, accessing medical information through the
internet has become a prominent global trend [16-18]. Notably,
a substantial percentage of patients (ranging from 45% to 85%)
bring information sourced from their web-based searches when
they consult with health care providers [19]. This inclination
toward web-based health information-seeking has been further
amplified by the recent COVID-19 pandemic, compelling
individuals to turn to the internet to address their queries [20-22].
However, a critical issue that looms large is the proliferation of
misinformation on the internet, a concern documented as a
worldwide phenomenon [23,24]. This poses a significant threat
to individuals’ quality of life and even mortality [23],
necessitating the implementation of stringent regulations,
heightened public awareness, and enhanced dissemination of
reliable health-related information [24].

As a result, numerous papers evaluating the quality and
readability of web-based information on oral health conditions
and diseases have been published in English. Examples of these
papers include studies on halitosis [25], medication-related
osteonecrosis of the jaw [26], postendodontic treatment selection
[27], and treatment of the mouth in systemic sclerosis [28].
Analogous research was carried out in other languages, including

Danish [29] and Spanish [30], suggesting the significance of
additional languages. However, there is limited research
available on oral health topics in Arabic, assessing general
content to the public. A few studies have investigated oral cancer
[31], dental implants [32], periodontal disease [33], and denture
hygiene information [34]. The majority of these studies used
comparable approaches, including the readability calculator
tool, the DISCERN tool [35] to assess website quality, and the
existence of the Health on the Net Foundation Code of Conduct
(HONcode) [36]. Even though halitosis is considered the third
most common reason for seeking dental treatment [11], no
research has been done to evaluate the quality and readability
of halitosis information in Arabic. In the literature, there is a
single study that assesses the quality and readability of halitosis
but only in English [25], which highlights the gap in knowledge.
Additionally, there are 22 nations with Arabic as their official
language, and more than 422 million people speak it [37]. Thus,
this study aims to assess the quality and readability of web-based
Arabic health information on halitosis. The alternative
hypothesis for this study is that there is a significant association
between the quality and readability of web-based Arabic health
information on halitosis.

Methods

Search Strategy
This research falls under the domain of infodemiological
investigation (study of web-based information’s impact on
health). The study was conducted using Google Chrome,
specifically version 114.0.5735.6. The search was done in
incognito mode. This approach was used to mitigate the impact
of search history and tailor the search algorithms to customize
the search results [38]. The search was carried out using widely
used search engines such as Google. The search was conducted
on May 7, 2023. Google was used exclusively because it is the
world’s leading search engine.

Three synonymous terms for halitosis, both in formal and
informal Arabic, were used, which translate to “halitosis,”
“mouth breath,” and “teeth smell” in English. These terms in
Arabic are “            ,” “          ,” and “        .” A total of 300 web
pages were obtained by retrieving the first 100 websites for each
phrase. All instances of duplicated websites were removed. The
previous points outline the inclusion criteria for the website;
however, the selection of websites for this research was
determined based on the following exclusion criteria: sources
in languages other than Arabic; dictionaries; Arabic books
published before the 18th century; proprietary commercial
merchandise available for purchase on e-commerce platforms
such as Amazon or Noon platforms; social forums and social
media websites; academic scientific papers or textbooks;
websites that are prohibited or have restricted access,
necessitating the use of identification and a password; sources
with no information about halitosis or information presented
only in hints; religious websites that ask for religious
clarification “Fatwa” regarding halitosis; and content delivered
exclusively through video, audio, or PowerPoint presentations.
The researchers applied these criteria to ensure that only relevant
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and trustworthy material was included in the study. This
selection process is delineated in Figure 1.

Each website was categorized in terms of specialization,
affiliation, and content type [39]. Specialization varied from
being partial or exclusive to the topic. The affiliation had 5

different classes: nonprofit organization, university or medical
center, government, commercial, and journalism. In terms of
content types, the website could provide clinical trials, medical
facts, human stories, or questions and answers. Additionally,
each website was noted to include video, audio, and images on
each website was documented.

Figure 1. Flowchart illustrating the hierarchical structure and interconnectedness of the websites discovered through the search method used.

Quality Assessment
To evaluate website quality, a comprehensive evaluation was
conducted by 2 assessors, denoted as RA and AA, both of whom
are qualified professionals as dentists. They used the DISCERN
[35] and Journal of the American Medical Association (JAMA)
tools [40] in this assessment. The calibration process consisted
of 2 parts. In the first stage, each assessor independently
evaluated 10 websites. Any discrepancies in their assessments
were subsequently addressed through discussions with the lead
investigator. A further evaluation of 20 websites was carried
out, and any disagreements were resolved through collaborative
efforts with a discussion with the lead investigator. This was to
ensure calibration. For the following website, any disagreements
were verified by the lead investigator as a final decision. The

DISCERN instrument comprises a set of 16 questions
categorized into 3 main sections. The first section, questions
1-8, aims to assess the credibility of websites as sources of
information for various medical topics. The next section,
including questions 9-15, focuses on various aspects of
therapeutic options. Question 16 serves as an overall evaluation
criterion for quality. The theoretical score range of the
DISCERN instrument spans from 16 to 80. Websites scoring
between 16 and 32 are classified as having poor quality, those
scoring between 33 and 64 are considered to have moderate
quality, and websites that score 65 or greater are classified as
high quality.

The assessment of each website was conducted using the JAMA
criteria for website evaluation [40], the presence of the
HONcode [36], and the DISCERN tool [35]. The JAMA
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benchmarks encompass four primary criteria that must be met:
(1) authorship, which involves the inclusion of authors’
contributions, affiliations, and their relevant credentials; (2)
attribution, which entails providing references and citations;
(3) disclosure, which requires indicating any sponsorship,
ownership, commercial funding, advertising, or potential
conflicts of interest; and (4) currency, which necessitates the
inclusion of the publication date and information on updates.

Each website received a score of 1 point if it met one of the
criteria; otherwise, it received a score of 0. The JAMA
benchmark score was calculated as the cumulative total of the
preceding categories, which ranged from 0 to 4 points, with 4
being the maximum score attainable. The HONcode tool allows
websites to obtain authorization to display a stamp, similar to
a HON award badge, on their web page, contingent upon their
adherence to the HONcode standards, which is valid for a period
of 1 year.

Readability Assessment
The notion of readability refers to the systematic use of formulas
to determine the level of reading comprehension required for
an individual to understand written materials [41]. The
readability of the content was evaluated using a freely available
readability calculator [42], which is commonly used to measure
the readability of English text. This calculator was the standard
method of measurement by literature for similar studies to assess
dental English websites [25,27,28] and Arabic dental websites
[31-34]. This calculator uses 3 indices: the Flesch-Kincaid Grade
Level (FKGL), the Simple Measure of Gobbledygook (SMOG),
and the Flesch Reading Ease (FRE). The FKGL uses metrics
such as average sentence length and average syllables per word
to determine the level of reading complexity. In contrast, the
SMOG Index calculates the ratio of words that have 3 or more
syllables. As the score increases, the reading difficulty also
increases. According to the previous literature [43,44], the
FKGL and SMOG readability scores should ideally be around
7. The FRE algorithm computes a numerical score between 0
and 100 by analyzing the mean sentence length and the mean
syllable count per word. A score of 80 or greater on the FRE
scale suggests content that is easily comprehensible [43,44].

Statistical Analysis
The process of data entry and cleansing was conducted using
the Microsoft Excel program. The data analysis was carried out
using SPSS version 29 (IBM Corp). Descriptive statistics were
used to analyze the data collected from websites, using measures
such as count, percentages, mean, SD, median, minimum,

maximum, and IQR. The Spearman correlation coefficient was
used to evaluate the association between JAMA, DISCERN
scores, and readability indices. This is because all the correlation
tests conducted violated the normality assumption of the
dependent variables (number of words, number of sentences,
FKGL, SMOG, and FRE). The P values of the Shapiro-Wilk
tests for the aforementioned variables were P<.001. A
predetermined P=.05 was used as the threshold for determining
statistical significance. Raw data are available in Multimedia
Appendix 1.

Ethical Considerations

Given that this is an infodemiological study and does not involve
data collection from humans or animals, no institutional review
board approval or ethical application was required.
Consequently, no submission was made to the ethics committee
at Umm Al-Qura University, Saudi Arabia.

Results

Arabic Halitosis Websites
Of the 300 websites about halitosis, only 267 websites remained
after removing the duplication (n=33, 11%), as seen in Figure
1. The excluded websites encompassed a diverse range of
categories, including those in other languages (n=2, 0.6%),
dictionaries (n=8, 2.6%), heritage Arabic books (n=19, 6.3%),
e-commerce platforms (n=7, 2.3%), social forums and social
media websites (n=12, 4%), academic scientific papers or
textbooks focused on halitosis (n=9, 3%), websites with
restricted access (n=18, 6%), as well as those offering either no
information or mere hints (n=50, 16.6%). Additionally, a small
number solely used video, audio, or Microsoft PowerPoint
presentations (n=4, 1.3%), and some websites focused on
religious inquiry “Fatwa” regarding halitosis (n=11, 3.6%). The
classification of the Arabic halitosis websites in terms of content
type, affiliation, specialization, and inclusion of image, video,
and audio content is displayed in Table 1. Most of the Arabic
websites on halitosis predominantly feature medical facts, with
126 (99.2%) sites focusing exclusively on this content type.
Almost all sites (n=125, 98.4%) are exclusively related to
halitosis. In terms of affiliation, journalism and commercial
entities are the leading sources, comprising 41.7% (n=53) and
37.8% (n=48) of the websites, respectively. The inclusion of
multimedia content is notable, with 81.1% (n=103) of the sites
containing images, but videos (n=10, 7.8%) and audio (n=4,
3.15%) are less commonly featured.
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Table 1. Classification of the Arabic halitosis websites in terms of content type, affiliation, specialization, and inclusion of image, video, and audio
content.

Websites, n (%)Item

Content type

126 (99.2)Medical facts

1 (0.79)Human interest stories

0 (0)Question and answers

0 (0)Clinical trials

Specialization

125 (98.4)Exclusively related to halitosis

2 (1.5)Partly related to halitosis

Affiliation

53 (41.7)Journalism

48 (37.8)Commercial

19 (14.9)University or medical center

4 (3.1)Government

3 (2.3)Nonprofit organization

Contain image

103 (81.1)Yes

Contain video

10 (7.8)Yes

Contain audio

4 (3.1)Yes

Assessment of the Quality of Arabic Halitosis Websites
When evaluating the JAMA benchmark criteria, it was found
that only 2.3% (n=3) met the requirements for authorship, 3.1%
met the criteria for attribution, 0.7% (n=1) met the standards
for disclosure, and 9.4% (n=12) met the criteria for currency,
as indicated in Table 2. The majority of websites (n=111, 87.4%)
did not meet any of the criteria, 9.4% (n=12) met 1 criterion,
and 3.1% (n=4) met 2 criteria. No website reached a score of 3
or the maximum of 4 based on the JAMA benchmark criteria.
The mean for the JAMA benchmark criteria was 0.15 (SD 0.44),
and the median was 0 (IQR 0-0). All the websites lacked
HONcode certification.

According to the DISCERN score classification, none of the
websites achieved a high-quality score (ie, 65 or greater). A
total of 72 (56.6%) websites received a moderate quality score
(between 33 and 64), while 55 (43.3%) obtained a low-quality
score (between 16 and 32), as indicated by the scores for each
item shown in Table 3. The mean for the total DISCERN score
was 34.55 (SD 7.46). The criteria best addressed were relevance
(Q3: 4.91, SD 0.43) and clarity of treatment choices (Q14: 4.01,
SD 1.55), whereas the least addressed were treatment impact
on quality of life (Q13: 1.02, SD 0.18) and addressing
uncertainties (Q8: 1.03, SD 0.35).
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Table 2. Assessment of the quality of Arabic halitosis websites using JAMAa benchmark criteria.

Website, n (%)JAMA criteria

3 (2.3)Authorship

4 (3.1)Attribution

1 (0.7)Disclosure

12 (9.4)Currency

111 (87.4)0 JAMA criteria

12 (9.4)1 JAMA criterion

4 (3.1)2 JAMA criteria

0 (0)3 or 4 JAMA criteria

aJAMA: Journal of the American Medical Association.

Table 3. DISCERN assessment of Arabic halitosis websites.

Score, mean (SD)Domain and question

Reliability

1.43 (0.86)Q1. Are the aims clear?

1.72 (1.48)Q2. Does it achieve its aims?

4.91 (0.43)Q3. Is it relevant?

1.83 (1.17)Q4. Is it clear what sources of information were used to compile the publication?

2.51 (1)Q5. Is it clear when the information used or reported in the publication was produced?

3.68 (0.95)Q6. Is it balanced and unbiased?

2.29 (1.7)Q7. Does it provide details of additional sources of support and information?

1.03 (0.35)Q8. Does it refer to areas of uncertainty?

Treatment options

3.00 (1.51)Q9. Does it describe how each treatment works?

2.06 (1.15)Q10. Does it describe the benefits of each treatment?

1.28 (0.7)Q11. Does it describe the risks of each treatment?

1.16 (0.69)Q12. Does it describe what would happen if no treatment is used?

1.02 (0.18)Q13. Does it describe how the treatment choices affect the overall quality of life?

4.01 (1.55)Q14. Is it clear that there may be more than 1 possible treatment choice?

1.35 (0.95)Q15. Does it provide support for shared decision-making?

1.28 (0.83)Q16. Overall quality of the publication as a source of information about Halitosis.

Readability of Arabic Halitosis Websites
Using the readability calculator, the median, IQR, minimum,
and maximum were recorded for different items as shown in
Table 4. The readability assessment showed a median of 3164
(IQR 2024-4618) characters (without spaces) and 669 (IQR
412-1025) words per paper, with content typically comprising
30 sentences. The readability assessments revealed that the
majority of the materials (n=86, 67.7%) have an FKGL below
7, with 41 materials (32.2%) scoring 7 or more, indicating easier

comprehension. Meanwhile, the SMOG and FRE scores suggest
a high readability level, with 98.4% (n=125) of materials
categorized below a SMOG score of 7 and 90.5% (n=115)
having an FRE score of 80 or higher. There were only 1.5%
(n=2) of the material categorized as equal or greater SMOG
score of 7, and 9.4% (n=12) having an FRE score below 80.

Spearman correlation coefficients were computed to assess the
relationships between the DISCERN score and various
readability indices, including the number of words, number of
sentences, FKGL, SMOG, and FRE, as presented in Table 5.
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Table 4. Readability of Arabic halitosis websites.

ScoreItem

Minimum-maximumMedian (IQR)

416-32,8983164 (2024-4618)Number of characters (without spaces)

86-6929669 (412-1025)Number of words

2-32530 (15-40)Number of sentences

4.08-5.194.75 (4.6-4.8)Average number of characters per word

1-1.11 (1-1.01)Average number of syllables per word

12.12-611.522.91 (19.1-29.6)Average number of words per sentence

0.96-234.715.16 (3.8-7.7)FKGLa

3-7.743.71 (3-4.3)SMOGb

8.05-498.5898.64 (92-101.9)FREc

aFKGL: Flesch-Kincaid Grade Level.
bSMOG: Simple Measure of Gobbledygook.
cFRE: Flesch Reading Ease.

Table 5. Assessing the relationship between halitosis websites’ DISCERN score and readability indices using Spearman correlation.

FREcSMOGbFKGLaNumber of sentencesNumber of wordsDISCERN

DISCERN

0.0920.176–0.1230.4330.4331Spearman ρ

.30.047.17<.001<.001—dP value

Number of words

0.0480.1460.0430.77310.433Spearman ρ

.59.10.63<.001—<.001P value

Number of sentences

0.4020.063–0.48210.7730.433Spearman ρ

<.001.49<.001—<.001<.001P value

FKGL

–0.8950.1511–0.4820.043–0.123Spearman ρ

<.001.09—<.001.63.17P value

SMOG

–0.20810.1510.0630.1460.176Spearman ρ

.02—.09.49.10.047P value

FRE

1–0.208–0.8950.4020.0480.092Spearman ρ

—.02<.001<.001.59.30P value

aFKGL: Flesch-Kincaid Grade Level.
bSMOG: Simple Measure of Gobbledygook.
cFRE: Flesch Reading Ease.
dNot applicable.
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Discussion

Overview
While halitosis is one of the most common problems in dental
care [11], the internet is considered to be a main source of
information to the public [45] despite the quality and
overwhelming quantity of information. This study aimed to
assess the quality and readability of web-based Arabic health
information on halitosis. Despite the high number of sites
regarding halitosis in Arabic, our results revealed that the Arabic
halitosis websites are highly readable but poor in quality from
a professional and academic point of view.

Quality Assessment of Arabic Halitosis Websites
DISCERN score was approximately similar to a previous study
about halitosis [25] and other previous Arabic infodemiological
studies that investigated denture hygiene [34], dental implants
[32], and periodontal diseases [33]. There were small noncrucial
differences, and the scores ranged between the low and moderate
categories of DISCERN. However, our DISCERN result was
lower than the other infodemiological studies that assessed the
quality and readability of third molar tooth websites in English
[46]. In this study, not even a single website scored high
according to the DISCERN cutoff. On the other hand, the JAMA
score in this study was found to be lower than all the previous
studies about English halitosis websites [25] or other Arabic
dental infodemiological studies [32-34]. It should be noted that
the previous study about English halitosis websites fulfilled the
criteria of authorship, attribution, disclosure, and currency by
51.8%, 35.6%, 29%, and 48.5%, which is far higher than the
percentages of such items in our studies. This leads to the
conclusion that the quality of available material on Arabic
websites on dental topics is generally not satisfactory, and the
quality of websites about halitosis is much poorer in Arabic
language than in English although both are unsatisfactory. This
absence of high-quality Arabic websites shows the need for the
development of comprehensive and reliable web-based dental
resources. It is possible to use DISCERN items as guidelines
to develop better Arabic content about halitosis. This is
especially true for the items that scored low in the DISCERN
assessment, which deals with uncertainty and on how treatment
affects the quality of life. The English websites with higher
scores in dental topics are not an odd finding. This is because
DISCERN is available mainly for English websites. However,
collaborative initiatives involving English content creators and
dental associations in Arabic-speaking regions can be established
to address these gaps.

There was no single website in this study that had the HONcode
certification, which is somewhat similar to other
infodemiological studies about dental websites in Arabic, which
reported less than 2 websites having HONcode [32-34]. On the
other hand, 14.9% of websites about halitosis in English had
HONcode [25], with similar percentages in other
infodemiological studies about dental issues in English [47-49].
One of the explanations to this is that HONcode might be
familiar among websites in English, and that granting the
certification might be more convenient to English websites
rather than those in Arabic. In fact, the HONcode instruction is

given in English only. It is recommended that HONcode
certification be introduced to medical and dental website content
creators or that a similar certificate be made available that is
assessed in Arabic.

Readability Assessment of Arabic Halitosis Websites
With regard to readability, this study indicated that the majority
of websites were readable for those possessing language skills
beyond the sixth grade level. This aligned with other studies
that assessed previous Arabic dental websites [32-34]. This
might not be the case in the previous study of halitosis in English
[25], and other dental topics in English also [28] found that the
level of reading is more challenging. These results did not find
a relation between FKGL, SMOG, and FRE with DISCERN
scores. This refutes a proposed explanation that the websites
were created simply and the quality of the websites was reduced.
However, there are 2 possible explanations for this. First, the
Arabic content creator wrote in simple language to reach a
public audience compared to the English websites. Second, the
language calculator was designed for the English language in
the United States and might not be very accurate when used for
other languages, despite being used by previous studies [32-34].
Such aspects need to be verified by future studies and include
professional assessment using the common method to assess
the readability of Arabic content.

Contents of Arabic Halitosis Websites
As the previous aspects investigated Arabic halitosis websites’
contents and readability, the assessment did not include the
verification of the contents’ validity as done in other studies
[50,51]. Merely observing the presence or absence of DISCERN
quality items might not sufficiently judge the validity and
robustness of the information provided. Referencing
evidence-based resources about halitosis [52,53] can offer a
better assessment of new information related to halitosis.
Furthermore, leveraging artificial intelligence could be a
promising future direction as a tool to provide deeper insights
into the content of such websites [54]. Artificial intelligence
and natural language processing technologies can aggregate and
process content from specified websites, enabling researchers
to categorize the information into accurate, uncertain, and
incorrect categories. Following this classification, a detailed
analysis of the website content can be conducted. However,
implementing such a methodology necessitates a comprehensive
and nuanced strategy.

One of the notable aspects of this study is that there are a
considerable number of websites (n=19, 6.3%) displaying
heritage Arabic books discussing halitosis that were published
centuries ago. For example, there was a book that was published
in 776 Hijri, that is, AD 1398, and another book that was
published in AD 1505. Also, there were 11 websites that had
religious clarifications (Fatwa) regarding halitosis. This can be
understood, as Islamic teachings have some specific teachings
regarding halitosis; for instance, Muslims are encouraged to
use Salvadora persica (siwak) for good oral breath [55]. Also,
people who have halitosis are discouraged from praying in a
mosque. In fact, halitosis is a serious issue not only in Islam;
for example, according to the Talmud, a holy book for Jews,
halitosis can also be a cause of divorce [56]. Such aspects might
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be important as a social-cultural dimension when crafting
website content suitable for the audience.

In this study, social media results were excluded from the
investigated websites. Social media often uses short text and
might depend on continuous dialogue that does not belong to a
single entity, which makes it very difficult to assess using the
existing tools. However, further assessments can be conducted
on social media using appropriate assessment tools.

This study might be one of the few studies that assessed the
quality and readability of dental problems in Arabic, using a
well-known validated tool. One of the limitations of this study
is that the validity and the contents of the Arabic halitosis
websites were not assessed in comparison to scientific
evidence-based resources. It is not known according to the
assessment if the current website provides sound or misleading
information. The importance of such an aspect is accentuated
in this era of massive health misinformation [23,24]. Future
studies should be directed to conduct content analysis and verify
the trustworthiness of the information on these websites. Also,
there are studies that introduce different approaches to deal with
halitosis [3,13] such as probiotics and others that should be
included in the websites for the public in order to provide
thorough content. Also, the website search was conducted over
a desktop computer, which might be different if we conducted
the search over a smartphone [57], especially in this new era
where people search for information on mobile devices from
anywhere and at any time.

Study Limitations
The websites retrieved in this study were taken from 1 search
engine, unlike some of the previous studies. The reason might
be because Google has been the main search engine for the
majority of people worldwide over the last 10 years, with a large
difference compared to other search engines [58]. However,
this limitation should be considered in future research, and other
search engines should be investigated, such as Bing and Yahoo.
Finally, this study treated Arabic websites as a homogeneous
group, not accounting for the geographical diversity among
Arabic speakers that could influence digital health information.
This diversity might result in digital content variations related
to culture, region, and accessibility. Consequently, this could
affect the generalizability of our findings.

Conclusions
While the readability of halitosis and other dental topic websites
in Arabic was very good, their quality was poor. It is essential
to make reliable information accessible for understanding
halitosis and other dental topics, as well as treatment options,
for Arabic-speaking populations. Collaborative efforts should
be directed toward formulating such content, especially
considering recent advancements in treatment modalities. Future
studies should investigate the content of dental websites in
Arabic to assess the validity of information using evidence-based
approaches.

Acknowledgments
The author expresses gratitude to Alyaa Amer and Rawan Ammar for their assistance in the assessment of the websites for this
research.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Raw data.
[XLSX File (Microsoft Excel File), 135 KB-Multimedia Appendix 1]

References

1. Quirynen M, Dadamio J, Van den Velde S, De Smit M, Dekeyser C, Van Tornout M, et al. Characteristics of 2000 patients
who visited a halitosis clinic. J Clin Periodontol. 2009;36(11):970-975. [doi: 10.1111/j.1600-051X.2009.01478.x] [Medline:
19811581]

2. Kayombo CM, Mumghamba EG. Self-reported halitosis in relation to oral hygiene practices, oral health status, general
health problems, and multifactorial characteristics among workers in Ilala and Temeke municipals, Tanzania. Int J Dent.
2017;2017:8682010. [FREE Full text] [doi: 10.1155/2017/8682010] [Medline: 28280509]

3. Memon MA, Memon HA, Muhammad FE, Fahad S, Siddiqui A, Lee KY, et al. Aetiology and associations of halitosis: a
systematic review. Oral Dis. 2023;29(4):1432-1438. [doi: 10.1111/odi.14172] [Medline: 35212093]

4. Du M, Li L, Jiang H, Zheng Y, Zhang J. Prevalence and relevant factors of halitosis in Chinese subjects: a clinical research.
BMC Oral Health. 2019;19(1):45. [FREE Full text] [doi: 10.1186/s12903-019-0734-4] [Medline: 30866896]

5. Aimetti M, Perotto S, Castiglione A, Ercoli E, Romano F. Prevalence estimation of halitosis and its association with oral
health-related parameters in an adult population of a city in North Italy. J Clin Periodontol. 2015;42(12):1105-1114. [doi:
10.1111/jcpe.12474] [Medline: 26477536]

6. Bornstein MM, Kislig K, Hoti BB, Seemann R, Lussi A. Prevalence of halitosis in the population of the city of Bern,
Switzerland: a study comparing self-reported and clinical data. Eur J Oral Sci. 2009;117(3):261-267. [doi:
10.1111/j.1600-0722.2009.00630.x] [Medline: 19583753]

J Med Internet Res 2024 | vol. 26 | e54072 | p. 9https://www.jmir.org/2024/1/e54072
(page number not for citation purposes)

AboalshamatJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v26i1e54072_app1.xlsx&filename=ac95d781446bc6dbff8b08be9ae9d655.xlsx
https://jmir.org/api/download?alt_name=jmir_v26i1e54072_app1.xlsx&filename=ac95d781446bc6dbff8b08be9ae9d655.xlsx
http://dx.doi.org/10.1111/j.1600-051X.2009.01478.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19811581&dopt=Abstract
https://doi.org/10.1155/2017/8682010
http://dx.doi.org/10.1155/2017/8682010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28280509&dopt=Abstract
http://dx.doi.org/10.1111/odi.14172
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35212093&dopt=Abstract
https://bmcoralhealth.biomedcentral.com/articles/10.1186/s12903-019-0734-4
http://dx.doi.org/10.1186/s12903-019-0734-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30866896&dopt=Abstract
http://dx.doi.org/10.1111/jcpe.12474
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26477536&dopt=Abstract
http://dx.doi.org/10.1111/j.1600-0722.2009.00630.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19583753&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


7. AlSadhan SA. Self-perceived halitosis and related factors among adults residing in Riyadh, Saudi Arabia. A cross sectional
study. Saudi Dent J. 2016;28(3):118-123. [FREE Full text] [doi: 10.1016/j.sdentj.2016.06.001] [Medline: 27656078]

8. Bhat MYS, Alayyash AA. Social stigma related to halitosis in Saudi and British population: a comparative study. J Dent
Res Rev. 2016;3(2):65. [FREE Full text] [doi: 10.4103/2348-2915.184215]

9. Aboalshamat K, Farsi N, Merwass R, Alshubaili D, Filimban L. The impact of COVID-19 on halitosis among the general
population in Saudi Arabia: a potential symptom. J Res Med Dent Sci. 2021;9(11):45-52. [FREE Full text]

10. Hammad MM, Darwazeh AM, Al-Waeli H, Tarakji B, Alhadithy TT. Prevalence and awareness of halitosis in a sample
of Jordanian population. J Int Soc Prev Community Dent. Dec 2014;4(Suppl 3):S178-S186. [FREE Full text] [doi:
10.4103/2231-0762.149033] [Medline: 25625076]

11. Azodo C, Osazuwa-Peters N, Omili M. Psychological and social impacts of halitosis: a review. J Soc Psychol.
2010;3(1):74-92. [FREE Full text]

12. Froum SJ, Shi Y, Reis N, Asvaplungprohm T. A narrative review of the diagnosis, etiology, and treatment of halitosis over
the past three decades. Compend Contin Educ Dent. 2022;43(5):E5-E8. [Medline: 35523316]

13. López-Valverde N, López-Valverde A, Macedo de Sousa B, Rodríguez C, Suárez A, Aragoneses JM. Role of probiotics
in halitosis of oral origin: a systematic review and meta-analysis of randomized clinical studies. Front Nutr. 2021;8:787908.
[FREE Full text] [doi: 10.3389/fnut.2021.787908] [Medline: 35127785]

14. Outhouse TL, Fedorowicz Z, Keenan JV, Al-Alawi R. A Cochrane systematic review finds tongue scrapers have short-term
efficacy in controlling halitosis. Gen Dent. 2006;54(5):352. [Medline: 17004573]

15. Parisius LM, Stock-Schröer B, Berger S, Hermann K, Joos S. Use of home remedies: a cross-sectional survey of patients
in Germany. BMC Fam Pract. 2014;15:116. [FREE Full text] [doi: 10.1186/1471-2296-15-116] [Medline: 24916173]

16. Fiksdal AS, Kumbamu A, Jadhav AS, Cocos C, Nelsen LA, Pathak J, et al. Evaluating the process of online health information
searching: a qualitative approach to exploring consumer perspectives. J Med Internet Res. 2014;16(10):e224. [FREE Full
text] [doi: 10.2196/jmir.3341] [Medline: 25348028]

17. Tan SS, Goonawardene N. Internet health information seeking and the patient-physician relationship: a systematic review.
J Med Internet Res. 2017;19(1):e9. [FREE Full text] [doi: 10.2196/jmir.5729] [Medline: 28104579]

18. AlGhamdi KM, Moussa NA. Internet use by the public to search for health-related information. Int J Med Inform.
2012;81(6):363-373. [doi: 10.1016/j.ijmedinf.2011.12.004] [Medline: 22217800]

19. Murray E, Lo B, Pollack L, Donelan K, Catania J, Lee K, et al. The impact of health information on the internet on health
care and the physician-patient relationship: national U.S. survey among 1.050 U.S. physicians. J Med Internet Res.
2003;5(3):e17. [FREE Full text] [doi: 10.2196/jmir.5.3.e17] [Medline: 14517108]

20. An L, Russell DM, Mihalcea R, Bacon E, Huffman S, Resnicow K. Online search behavior related to COVID-19 vaccines:
infodemiology study. JMIR Infodemiology. 2021;1(1):e32127. [FREE Full text] [doi: 10.2196/32127] [Medline: 34841200]

21. Rajan A, Sharaf R, Brown RS, Sharaiha RZ, Lebwohl B, Mahadev S. Association of search query interest in gastrointestinal
symptoms with COVID-19 diagnosis in the United States: infodemiology study. JMIR Public Health Surveill.
2020;6(3):e19354. [FREE Full text] [doi: 10.2196/19354] [Medline: 32640418]

22. Bento AI, Nguyen T, Wing C, Lozano-Rojas F, Ahn Y, Simon K. Evidence from internet search data shows
information-seeking responses to news of local COVID-19 cases. Proc Natl Acad Sci U S A. 2020;117(21):11220-11222.
[FREE Full text] [doi: 10.1073/pnas.2005335117] [Medline: 32366658]

23. Swire-Thompson B, Lazer D. Public health and online misinformation: challenges and recommendations. Annu Rev Public
Health. 2020;41:433-451. [FREE Full text] [doi: 10.1146/annurev-publhealth-040119-094127] [Medline: 31874069]

24. Borges do Nascimento IJ, Pizarro AB, Almeida JM, Azzopardi-Muscat N, Gonçalves MA, Björklund M, et al. Infodemics
and health misinformation: a systematic review of reviews. Bull World Health Organ. 2022;100(9):544-561. [FREE Full
text] [doi: 10.2471/BLT.21.287654] [Medline: 36062247]

25. Jo JH, Kim EJ, Kim JR, Kim MJ, Chung JW, Park JW. Quality and readability of internet-based information on halitosis.
Oral Surg Oral Med Oral Pathol Oral Radiol. 2018;125(3):215-222. [doi: 10.1016/j.oooo.2017.12.001] [Medline: 29325852]

26. Meade MJ. Medication-related osteonecrosis of the jaw: a cross-sectional survey assessing the quality of information on
the internet. Oral Surg Oral Med Oral Pathol Oral Radiol. 2022;133(4):e83-e90. [doi: 10.1016/j.oooo.2021.08.029] [Medline:
34753689]

27. Erdinç G, Özdemir O. Readability and quality assessment of web-based information concerning post-endodontic treatment
selection. Eur J Ther. 2023;29(3):534-541. [FREE Full text] [doi: 10.58600/eurjther1763]

28. Abdouh I, Porter S, Fedele S, Elgendy N, Ni Riordain R. Web-based information on the treatment of the mouth in systemic
sclerosis. BMC Rheumatol. 2020;4(1):61. [FREE Full text] [doi: 10.1186/s41927-020-00160-5] [Medline: 33292857]

29. Ferlias N, Ostapiuk MA, Diekema TN, Kristensen MG, Kristensen KD, Stoustrup P. Online information on orthodontic
treatment in Denmark: a population-based quality assessment. AJO-DO Clin Companion. 2021;1(2):119-126. [doi:
10.1016/j.xaor.2021.05.001]

30. Ayala Aguirre PE, Aníbal I, Strieder A, Lotto M, Lopes Rizzato V, Pereira Cruvinel AF, et al. Online quality and readability
assessment of early childhood caries information available on websites from distinct countries: a cross-sectional study. Eur
J Paediatr Dent. 2022;23(1):15-20. [FREE Full text] [doi: 10.23804/ejpd.2022.23.01.03] [Medline: 35274537]

J Med Internet Res 2024 | vol. 26 | e54072 | p. 10https://www.jmir.org/2024/1/e54072
(page number not for citation purposes)

AboalshamatJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://linkinghub.elsevier.com/retrieve/pii/S1013-9052(16)30011-6
http://dx.doi.org/10.1016/j.sdentj.2016.06.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27656078&dopt=Abstract
https://journals.lww.com/jdrr/fulltext/2016/03020/social_stigma_related_to_halitosis_in_saudi_and.6.aspx
http://dx.doi.org/10.4103/2348-2915.184215
https://www.jrmds.in/articles/the-impact-of-covid19-on-halitosis-among-the-general-population-in-saudi-arabia-a-potential-symptom.pdf
http://www.jispcd.org/article.asp?issn=2231-0762;year=2014;volume=4;issue=6;spage=178;epage=186;aulast=Hammad
http://dx.doi.org/10.4103/2231-0762.149033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25625076&dopt=Abstract
https://link.gale.com/apps/doc/A229543169/HRCA?u=anon~ae0ec5f5&sid=googleScholar&xid=f007c8c0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35523316&dopt=Abstract
https://europepmc.org/abstract/MED/35127785
http://dx.doi.org/10.3389/fnut.2021.787908
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35127785&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17004573&dopt=Abstract
https://bmcfampract.biomedcentral.com/articles/10.1186/1471-2296-15-116
http://dx.doi.org/10.1186/1471-2296-15-116
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24916173&dopt=Abstract
https://www.jmir.org/2014/10/e224/
https://www.jmir.org/2014/10/e224/
http://dx.doi.org/10.2196/jmir.3341
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25348028&dopt=Abstract
https://www.jmir.org/2017/1/e9/
http://dx.doi.org/10.2196/jmir.5729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28104579&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2011.12.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22217800&dopt=Abstract
https://www.jmir.org/2003/3/e17/
http://dx.doi.org/10.2196/jmir.5.3.e17
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14517108&dopt=Abstract
https://infodemiology.jmir.org/2021/1/e32127/
http://dx.doi.org/10.2196/32127
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34841200&dopt=Abstract
https://publichealth.jmir.org/2020/3/e19354/
http://dx.doi.org/10.2196/19354
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32640418&dopt=Abstract
https://www.pnas.org/doi/abs/10.1073/pnas.2005335117?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1073/pnas.2005335117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32366658&dopt=Abstract
https://www.annualreviews.org/content/journals/10.1146/annurev-publhealth-040119-094127?crawler=true&mimetype=application/pdf
http://dx.doi.org/10.1146/annurev-publhealth-040119-094127
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31874069&dopt=Abstract
https://europepmc.org/abstract/MED/36062247
https://europepmc.org/abstract/MED/36062247
http://dx.doi.org/10.2471/BLT.21.287654
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36062247&dopt=Abstract
http://dx.doi.org/10.1016/j.oooo.2017.12.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29325852&dopt=Abstract
http://dx.doi.org/10.1016/j.oooo.2021.08.029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34753689&dopt=Abstract
https://eurjther.com/index.php/home/article/view/1763
http://dx.doi.org/10.58600/eurjther1763
https://bmcrheumatol.biomedcentral.com/articles/10.1186/s41927-020-00160-5
http://dx.doi.org/10.1186/s41927-020-00160-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33292857&dopt=Abstract
http://dx.doi.org/10.1016/j.xaor.2021.05.001
https://doi.org/10.23804/ejpd.2022.23.01.03
http://dx.doi.org/10.23804/ejpd.2022.23.01.03
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35274537&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


31. Alakhali MS. Quality assessment of information on oral cancer provided at Arabic speaking websites. Asian Pac J Cancer
Prev. 2020;21(4):961-966. [FREE Full text] [doi: 10.31557/APJCP.2020.21.4.961] [Medline: 32334456]

32. Halboub E, Al-Ak'hali MS, Alqahtani AS, Abdulghani EA, Kamil MA, Alhajj MN, et al. Quality of web-based Arabic
health information on dental implants: an infodemiological study. BMC Oral Health. 2023;23(1):232. [FREE Full text]
[doi: 10.1186/s12903-023-02938-8] [Medline: 37081436]

33. Al-Ak'hali MS, Fageeh HN, Halboub E, Alhajj MN, Ariffin Z. Quality and readability of web-based Arabic health information
on periodontal disease. BMC Med Inform Decis Mak. 2021;21(1):41. [FREE Full text] [doi: 10.1186/s12911-021-01413-0]
[Medline: 33541345]

34. Alhajj MN, Mashyakhy M, Ariffin Z, Ab-Ghani Z, Johari Y, Salim NS. Quality and readability of web-based Arabic health
information on denture hygiene: an infodemiology study. J Contemp Dent Pract. 2020;21(9):956-960. [Medline: 33568578]

35. Charnock D, Shepperd S, Needham G, Gann R. DISCERN: an instrument for judging the quality of written consumer health
information on treatment choices. J Epidemiol Community Health. 1999;53(2):105-111. [FREE Full text] [doi:
10.1136/jech.53.2.105] [Medline: 10396471]

36. Boyer C, Baujard V, Geissbuhler A. Evolution of health web certification through the HONcode experience. Stud Health
Technol Inform. 2011;169:53-57. [Medline: 21893713]

37. Binmahfoudh A. Improved deep learning sentiment analysis for Arabic. J Theor Appl Inf Technol. 2023;101(3):1251-1260.
[FREE Full text]

38. Hannak A, Sapiezynski P, Molavi KA, Krishnamurthy B, Lazer D, Mislove A. Measuring personalization of web search.
2013. Presented at: 22nd International Conference on World Wide Web; May 13-17, 2013; Rio de Janeiro, Brazil. URL:
https://dl.acm.org/doi/10.1145/2488388.2488435 [doi: 10.1145/2488388.2488435]

39. Ní Ríordáin R, McCreary C. Dental patients' use of the internet. Br Dent J. 2009;207(12):583. [doi: 10.1038/sj.bdj.2009.1137]
[Medline: 20019727]

40. Silberg WM, Lundberg GD, Musacchio RA. Assessing, controlling, and assuring the quality of medical information on the
internet: caveant lector et viewor—let the reader and viewer beware. JAMA. 1997;277(15):1244-1245. [Medline: 9103351]

41. Albright J, de Guzman C, Acebo P, Paiva D, Faulkner M, Swanson J. Readability of patient education materials: implications
for clinical practice. Appl Nurs Res. 1996;9(3):139-143. [doi: 10.1016/s0897-1897(96)80254-0] [Medline: 8771859]

42. Tests document readability: readability calculator. Online Utility. URL: https://www.online-utility.org/english/
readability_test_and_improve.jsp [accessed 2023-05-10]

43. Edmunds MR, Barry RJ, Denniston AK. Readability assessment of online ophthalmic patient information. JAMA Ophthalmol.
2013;131(12):1610-1616. [doi: 10.1001/jamaophthalmol.2013.5521] [Medline: 24178035]

44. Kher A, Johnson S, Griffith R. Readability assessment of online patient education material on congestive heart failure. Adv
Prev Med. 2017;2017:9780317. [doi: 10.1155/2017/9780317] [Medline: 28656111]

45. Shinchuk LM, Chiou P, Czarnowski V, Meleger AL. Demographics and attitudes of chronic-pain patients who seek online
pain-related medical information: implications for healthcare providers. Am J Phys Med Rehabil. 2010;89(2):141-146.
[doi: 10.1097/PHM.0b013e3181c56938] [Medline: 19966558]

46. Hanna K, Brennan D, Sambrook P, Armfield J. Third molars on the internet: a guide for assessing information quality and
readability. Interact J Med Res. 2015;4(4):e19. [FREE Full text] [doi: 10.2196/ijmr.4712] [Medline: 26443470]

47. Alshehri A, Alghofaili N, ALshunaiber R, Alkadi L. Quality and readability assessment of internet-based information on
common prosthodontic treatments. Int J Prosthodont. 2022;35(1):62-67. [doi: 10.11607/ijp.7063] [Medline: 33651024]

48. Wiriyakijja P, Fedele S, Porter S, Ni Riordain R. Web-based information on the treatment of oral leukoplakia - quality and
readability. J Oral Pathol Med. Sep 2016;45(8):617-620. [doi: 10.1111/jop.12459] [Medline: 27233229]

49. Alnafea S, Fedele S, Porter S, Ni Riordain R. Online information on the treatment of burning mouth syndrome: quality and
readability. J Oral Facial Pain Headache. 2017;31(2):147-151. [FREE Full text] [doi: 10.11607/ofph.1717] [Medline:
28437511]

50. Raj S, Ghosh A, Pandiyan S, Chauhan D, Goel S. Analysis of YouTube content on substance use disorder treatment and
recovery. Int J Soc Psychiatry. 2023;69(8):2097-2109. [doi: 10.1177/00207640231190304] [Medline: 37650472]

51. Bragazzi NL, Prasso G, Re TS, Zerbetto R, Del Puente G. A reliability and content analysis of Italian language anorexia
nervosa-related websites. Risk Manag Healthc Policy. 2019;12:145-151. [FREE Full text] [doi: 10.2147/RMHP.S193088]
[Medline: 31534378]

52. Szalai E, Tajti P, Szabó B, Kói T, Hegyi P, Czumbel LM, et al. Organoleptic and halitometric assessments do not correlate
well in intra-oral halitosis: a systematic review and meta-analysis. J Evid Based Dent Pract. 2023;23(3):101862. [FREE
Full text] [doi: 10.1016/j.jebdp.2023.101862] [Medline: 37689445]

53. Szalai E, Tajti P, Szabó B, Hegyi P, Czumbel LM, Shojazadeh S, et al. Daily use of chlorine dioxide effectively treats
halitosis: a meta-analysis of randomised controlled trials. PLoS One. 2023;18(1):e0280377. [FREE Full text] [doi:
10.1371/journal.pone.0280377] [Medline: 36634129]

54. Crossnohere NL, Elsaid M, Paskett J, Bose-Brill S, Bridges JFP. Guidelines for artificial intelligence in medicine: literature
review and content analysis of frameworks. J Med Internet Res. 2022;24(8):e36823. [FREE Full text] [doi: 10.2196/36823]
[Medline: 36006692]

J Med Internet Res 2024 | vol. 26 | e54072 | p. 11https://www.jmir.org/2024/1/e54072
(page number not for citation purposes)

AboalshamatJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/32334456
http://dx.doi.org/10.31557/APJCP.2020.21.4.961
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32334456&dopt=Abstract
https://bmcoralhealth.biomedcentral.com/articles/10.1186/s12903-023-02938-8
http://dx.doi.org/10.1186/s12903-023-02938-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37081436&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-021-01413-0
http://dx.doi.org/10.1186/s12911-021-01413-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33541345&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33568578&dopt=Abstract
https://jech.bmj.com/lookup/pmidlookup?view=long&pmid=10396471
http://dx.doi.org/10.1136/jech.53.2.105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10396471&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21893713&dopt=Abstract
http://www.jatit.org/volumes/Vol101No3/19Vol101No3.pdf
https://dl.acm.org/doi/10.1145/2488388.2488435
http://dx.doi.org/10.1145/2488388.2488435
http://dx.doi.org/10.1038/sj.bdj.2009.1137
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20019727&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9103351&dopt=Abstract
http://dx.doi.org/10.1016/s0897-1897(96)80254-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8771859&dopt=Abstract
https://www.online-utility.org/english/readability_test_and_improve.jsp
https://www.online-utility.org/english/readability_test_and_improve.jsp
http://dx.doi.org/10.1001/jamaophthalmol.2013.5521
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24178035&dopt=Abstract
http://dx.doi.org/10.1155/2017/9780317
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28656111&dopt=Abstract
http://dx.doi.org/10.1097/PHM.0b013e3181c56938
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19966558&dopt=Abstract
https://www.i-jmr.org/2015/4/e19/
http://dx.doi.org/10.2196/ijmr.4712
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26443470&dopt=Abstract
http://dx.doi.org/10.11607/ijp.7063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33651024&dopt=Abstract
http://dx.doi.org/10.1111/jop.12459
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27233229&dopt=Abstract
https://core.ac.uk/reader/111008326?utm_source=linkout
http://dx.doi.org/10.11607/ofph.1717
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28437511&dopt=Abstract
http://dx.doi.org/10.1177/00207640231190304
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37650472&dopt=Abstract
https://europepmc.org/abstract/MED/31534378
http://dx.doi.org/10.2147/RMHP.S193088
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31534378&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1532-3382(23)00040-4
https://linkinghub.elsevier.com/retrieve/pii/S1532-3382(23)00040-4
http://dx.doi.org/10.1016/j.jebdp.2023.101862
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37689445&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0280377
http://dx.doi.org/10.1371/journal.pone.0280377
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36634129&dopt=Abstract
https://www.jmir.org/2022/8/e36823/
http://dx.doi.org/10.2196/36823
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36006692&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


55. Ramli H, Said S, Ismail A, Dom T. Siwak as a prophetic and evidence-based oral hygiene tool: a qualitative study among
Islamic scholars. Islamiyyat. 2023;45(2):77-92. [FREE Full text] [doi: 10.17576/islamiyyat-2023-4502-06]

56. Shifman A, Orenbuch S, Rosenberg M. Bad breath—a major disability according to the Talmud. Isr Med Assoc J.
2002;4(10):843-845. [FREE Full text] [Medline: 12389360]

57. Mao J, Liu Y, Kando N, Luo C, Zhang M, Ma S. Investigating result usefulness in mobile search. 2018. Presented at:
Advances in Information Retrieval: 40th European Conference on IR Research, ECIR 2018, Proceedings: 10772 (Lecture
Notes in Computer Science); March 26-29, 2018; Grenoble, France. URL: http://www.thuir.cn/group/~YQLiu/publications/
ECIR2018.pdf

58. Market share of leading desktop search engines worldwide from January 2015 to January 2024. Statista. 2024. URL: https:/
/www.statista.com/statistics/216573/worldwide-market-share-of-search-engines [accessed 2024-03-03]

Abbreviations
FKGL: Flesch-Kincaid Grade Level
FRE: Flesch Reading Ease
HONcode: Health on the Net Foundation Code of Conduct
JAMA: Journal of the American Medical Association
SMOG: Simple Measure of Gobbledygook

Edited by A Mavragani; submitted 28.10.23; peer-reviewed by M Alhajj, R Sharka, J Lander; comments to author 26.02.24; revised
version received 03.03.24; accepted 22.06.24; published 28.08.24

Please cite as:
Aboalshamat K
Assessment of the Quality and Readability of Web-Based Arabic Health Information on Halitosis: Infodemiological Study
J Med Internet Res 2024;26:e54072
URL: https://www.jmir.org/2024/1/e54072
doi: 10.2196/54072
PMID: 39196637

©Khalid Aboalshamat. Originally published in the Journal of Medical Internet Research (https://www.jmir.org), 28.08.2024.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journal of Medical Internet Research (ISSN 1438-8871), is properly cited. The
complete bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this copyright and
license information must be included.

J Med Internet Res 2024 | vol. 26 | e54072 | p. 12https://www.jmir.org/2024/1/e54072
(page number not for citation purposes)

AboalshamatJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://ejournal.ukm.my/islamiyyat/article/view/68644
http://dx.doi.org/10.17576/islamiyyat-2023-4502-06
http://www.ima.org.il/IMAJ/ViewArticle.aspx?year=2002&month=10&page=843
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12389360&dopt=Abstract
http://www.thuir.cn/group/~YQLiu/publications/ECIR2018.pdf
http://www.thuir.cn/group/~YQLiu/publications/ECIR2018.pdf
https://www.statista.com/statistics/216573/worldwide-market-share-of-search-engines
https://www.statista.com/statistics/216573/worldwide-market-share-of-search-engines
https://www.jmir.org/2024/1/e54072
http://dx.doi.org/10.2196/54072
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39196637&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

