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ABSTRACT

Background: The internet is an important source of health information for the population. There is robust evidence about the
efficacy of mouthwashes in the prevention and treatment of oral diseases. However, many websites containing mouthwash-
related content may display misinformation and be challenging to read and understand. Thus, this study evaluates the quality of
information available about mouthwashes on Brazilian websites.

Methods: A total of 100 websites were evaluated across Google, Bing and Yahoo!. The websites were organised into rankings
according to their order of appearance on each of the four search engines. Two independent examiners assessed the quality of
the websites using the DISCERN questionnaire and the Journal of American Medical Association JAMA) benchmark criteria.
The readability of the sites was assessed by the Flesch Reading Ease adapted to Brazilian Portuguese (FRE-BP). The content of
the websites was categorised according to the presence or absence of information relevant to the theme. Statistical analysis was
performed using Spearman rank correlation coefficient, Mann-Whitney U test, Kruskal-Wallis test and Dunn post hoc test.
Results: A total of 32 sites were analysed. Web content was considered of poor quality by DISCERN (mean 37.46 + 8.28) and
JAMA (mean 1.37 +0.87) scores, presenting difficult reading levels (FRE-BP: mean 44.04 +9.89).

Conclusions: The mouthwash-related content available on Brazilian websites was considered of low quality and difficult to read.

value reliable information. The abundance of online information
has shifted the concern from its availability to the assurance of

1 | Introduction

The internet is an emerging source of health information for the
population [1]. A significant portion of the American population
turns to the internet for health advice because it is easily accessi-
ble, appealing, and often free [2]. The patients’ understanding of
health and disease conditions enhances their ability to make in-
formed decisions regarding the prevention, diagnosis and man-
agement of these conditions [3]. However, most patients lack
the technical and scientific knowledge necessary to discern and

its credibility, relevance and accuracy [4]. This shift has led to a
loss of control over the quality of information accessed [5], with
many health-related websites potentially offering misleading
content that is difficult to read and understand [6]. Additionally,
the quality of information is further complicated by factors like
search engine rankings, website design, and how complex infor-
mation is presented. All these factors can significantly influence
internet searches [7, 8].
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Among the various health topics, online interest in oral health
information has increased [9-16], with a particular focus on
mouthwashes. Mouthwashes are often indicated as adjuncts
to mechanical self-performed oral hygiene, that is, brushing
and mechanical interdental control [17, 18]. Scientific evi-
dence shows that mouthwashes containing antimicrobial in-
gredients, such as chlorhexidine digluconate, essential oils
and cetylpyridinium chloride, offer additional benefits in con-
trolling biofilm and gingivitis [19]. On the other hand, some
studies showed the efficacy of fluoride-containing mouth-
washes in preventing root caries [20] and managing dentine
hypersensitivity [21]. Despite the clear importance of proper
oral hygiene, achieving it remains a challenge for many [19].
Thus, it is essential to understand how individuals take their
oral health decisions [22].

Considering the critical role that the quality of online health in-
formation plays in patients’ decision-making, this study aimed
to evaluate the quality of information available on Brazilian
websites regarding mouthwashes.

2 | Methods
2.1 | Study Design

This study followed the methodology proposed by Aguirre et al.
[9]. The quality of mouthwash information was analysed in
Brazilian websites. A specific search strategy was developed and
the websites were retrieved through major search engines such
as Google Search, Yahoo! and Bing. Duplicates, non-specific
and commercial sites, as well as those that were inaccessible or
academically oriented were excluded. The remaining websites
underwent a comprehensive evaluation by two independent
reviewers using established assessment tools: the DISCERN
questionnaire [23], the Journal of American Medical Association
(JAMA) benchmark criteria [24] and the Flesch Reading Ease
adapted to Brazilian Portuguese (FRE-BP) [25].

2.2 | Search Strategy

The search strategy was designed from the most relevant terms
used on the internet. Initially, mouthwash-subject in Brazilian
Portuguese was entered in Keyword Planner [26] to list the
automatic matches available. Their relevance was further an-
alysed on Google Trends, focusing on the variation of their
Relative Search Volume (RSV) from 2004 through 2021, includ-
ing all categories of internet queries in Brazil. After excluding
terms that did not have statistically significant search volume,
a final search strategy was developed by combining three spe-
cific terms (‘enxaguante’ + ‘antisséptico’ + ‘bochecho’), which
correspond to the synonyms and types of mouthwash written in
Brazilian Portuguese.

2.3 | Selection of Websites

The websites were selected through the three main search en-
gine tools, Google Search, Yahoo! and Bing according to their
market share [27]. The searches were executed on a computer

connected to the internet, using browsers with cleared histo-
ries and cookies, set up to retrieve only websites published in
Brazilian Portuguese and accessed in Brazil.

Subsequently, the websites were registered using Way Back
Machine—Internet Archive [28] an online service that archives
the information exactly as it was recovered, avoiding changes
and updates for future analyses.

The selected websites were dichotomised according to the fol-
lowing categories/topics of information: (I) recommends use
of the mouthwashes as an adjunct to mechanical plaque con-
trol, (II) raises concerns about alcohol in the composition of
the mouthwashes, (IIT) indicates that mouthwashes should be
recommended by professionals, (IV) indicates the presence
of fluoride in the composition of the mouthwashes, (V) indi-
cates the presence of chlorhexidine in the composition of the
mouthwashes, (VI) recommends mouthwashes for preventing
oral diseases, (VII) recommends mouthwashes for preventing
and treating periodontal diseases, (VIII) recommends mouth-
washes for the treatment of dentine hypersensitivity, (IX) rec-
ommends mouthwashes for teeth whitening, (X) recommends
mouthwashes for the treatment of bad breath, (XI) recommends
homemade recipes for use as mouthwashes, (XII) news pub-
lished or diffused by mass media, (XIII) recommends mouth-
washes for reducing the transmission of Sars-Cov-2, and (XIV)
clearly states that mouthwashes for preventing or controlling
COVID-19 are controversial.

2.4 | Assessment of Quality of Websites

The websites were evaluated by two independent examiners
(B.D.P. and Y.G.) using the DISCERN questionnaire [23] and the
Journal of American Medical Association (JAMA) benchmark
criteria [24]. The DISCERN questionnaire is commonly applied
to assess the quality of written information on health treatment
choices. The instrument is divided into the following three sec-
tions: (1) reliability of the publication, (2) specific details of the
information about treatment choices, and (3) overall quality rat-
ing of the document. It consists of 16 questions with a 5-level
Likert scale, where the score ‘1’ indicates that the criterion was
not fulfilled and the score ‘5’ indicates that the criterion was
completely satisfied. The total DISCERN score varies between
15 and 80, as the second question must be disregarded when the
first question is scored ‘1’. Typically, only the results of the first
and second sections of this instrument are used to qualify the
health content of documents, as follows: very poor (15-26), poor
(27-38), fair (39-50), good (51-62) and excellent (63-75) [29].

The JAMA benchmark consists of a series of four qualitative
criteria that refer to the description of the authorship (author's
name, affiliations and credentials), attribution (effective ref-
erences of content), currency (presence of dates of posts and
updates of information) and disclosure (the statement of any
potential conflicts of interest) of websites. For each fulfilled cri-
terion, 1 point is given, with a total score of 0-4.

The websites that were divergently qualified by the examiners
were reassessed by the same examiners (B.D.P. and Y.G.) to
achieve a consensus.
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2.5 | Readability Measures

The Brazilian Portuguese Flesch Reading Easy (FRE-BP) [25]
was used to assess the readability of the websites based on the
following formula: FRE-BP=248.835—(84.6Xsyllables per
word) —(1.015 X words per sentence). These metrics were calcu-
lated using the online tool Legibilidade.com (Legibilidade.com
Andlise de legibilidade textual, Brazil) [30] through the infor-
mation of the respective Uniform Resource Locator (URL) of
each website. All analyses were performed based on the overall
written content downloaded from these links. The reading dif-
ficulty of a text is presented according to the following scores:
very easy (75-100), easy (50-75), difficult (25-50) and very dif-
ficult (0-25).

2.6 | Statistical Analysis

Data were analysed with the statistical package for Social
Science (version 21.0; SPSS, Chicago, USA). The hypothe-
sis of normal distribution of data was not confirmed by the
Shapiro-Wilk test. Thus, the statistical analysis to compare
dichotomised groups was performed with the non-parametric
Mann-Whitney U test. The internal consistency of DISCERN
was determined by Cronbach's alpha. The interrater reliability
of DISCERN and JAMA scores provided by the independent
examiners was assessed by intraclass correlation coefficient
(ICC) for the absolute concordance. The correlations between
distinct measures were evaluated by the Spearman rank cor-
relation coefficients. p values of < 0.05 were considered signif-
icant for all analyses.

3 | Results
3.1 | Websites

One-hundred websites were retrieved sequentially from
Google Search (n=97), Bing (n=2) and Yahoo! (n=1). After
applying exclusion criteria for sales-focused (n=44), du-
plicated (n=12), advertising (n=4), academic (n=3), non-
specific or inaccessible (n=4) and non-Portuguese language
(n=1) websites, a total of 32 websites were included for evalu-
ation, as depicted in Figure 1.

3.2 | Internal Consistency and Inter-Examiner
Agreement of Instruments

The assessment of internal consistency and inter-examiner
agreement for the evaluation instruments revealed high re-
liability. The JAMA benchmark criteria showed an internal
consistency of 0.907 and inter-examiner agreement showed
robust values: 0.845 (95% CI 0.483-0.959). The DISCERN
questionnaire exhibited even higher internal consistency,
with scores of 0.971 for Sections 1 and 2 combined, 0.962
for the total score and 0.802 for Section 3 alone; inter-
examiner agreement showed for DISCERN S1+S2, 0.933
(95% CI 0.754-0.983) for total DISCERN and 0.690 (95% CI
0.128-0.914) for DISCERN S3.

3.3 | DISCERN, JAMA and FRE-BP Scores

The analysis of the DISCERN scores revealed a mean score
of 37.46+8.28 with a median of 36, indicating poor-quality
information across the evaluated Brazilian websites regard-
ing mouthwash-related content (Table 1). Notably, the high-
est DISCERN score (DISCERN =66) originated from a mass
media website's health information section, whereas the lowest
(DISCERN =23) was associated with an informational web-
site that also sells health products. JAMA benchmark analysis,
with a mean of 1.37+0.87 and a median of 1, highlighted that
no website achieved the maximum score of 4, and five websites
failed to garner any score. According to DISCERN, 6.25% of the
websites were rated as very poor, 56.26% as poor, 34.37% as fair,
3.12% as good and none was rated as excellent.

JAMA benchmark analyses revealed 46.87% of websites pro-
vided authorship information, 15.62% with attribution, 3.12%
with currency and 65% with disclosure. Notably, 15.62% of web-
sites did not meet any of the criteria, 40.62% met one, 34.37%
met two and 9.37% met three criteria, with none reaching all
four criteria for a status of good or excellent. The mean FRE-BP
was 44.04 £9.89, with 3.12% being very difficult, 75% difficult,
21.87% easy and none very easy to read.

Analysis of various topics revealed significant differences in in-
formation quality between websites (Table 2). Websites empha-
sising professional prescription of mouthwashes exhibited higher
DISCERN scores in sections S1+S2, S2 and S3. Those recom-
mending mouthwashes for oral disease prevention and dentine
hypersensitivity treatment had higher scores in DISCERN sec-
tion S3. Mass media-published news demonstrated more acces-
sible reading texts, as did websites recommending mouthwashes
for reducing Sars-Cov-2 transmission, exhibiting differences in
DISCERN section S1. Websites clearly stating the controversy
surrounding mouthwash use for COVID-19 prevention or con-
trol achieved better quality and readability scores in DISCERN
section S1 (Table 2).

4 | Discussion

To our knowledge, this is the first comprehensive evaluation
of mouthwash-related information on Brazilian websites.
Unfortunately, our findings indicate widespread poor-quality
content, with many websites that are challenging to read and
understand. Our results align with previous investigations on
the quality of oral health information online [3, 9, 31-36].

Remarkably, none of the included websites met all four criteria
outlined by the JAMA benchmarks, similarly to that observed
in previous studies [3, 37]. The DISCERN analysis revealed vari-
ability in the quality of information, ranging from very poor
to fair across most evaluated websites. The highest DISCERN
score was similar to that found in a study on periodontitis by
Kanmaz [3].

A concerning finding from the FRE-BP analysis, consistent with a
previous study [33], indicates that the majority of website content
is very difficult or difficult to read. This poses a significant obsta-
cle for individuals with high school education, hampering their
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FIGURE1 | Flowchart depicting the systematic selection of mouthwash-related Brazilian websites.

comprehension and access to vital information. Notably, the influ-
ence of online information on medical consultations is acknowl-
edged, that is, 37.7% of general practitioners and 87.1% of nurses
perceive patient-conducted internet searches as helpful, depend-
ing on the accuracy and interpretation of the information [38].

In contrast to established evidence and expert recommenda-
tions [18, 39-44] a substantial number of websites fail to inform
the role of mouthwashes as an adjunctive method for effective
mechanical biofilm control. Furthermore, there was emphasis-
ing lack of emphasis on the importance of professional product
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TABLE 1 | Descriptive statistics of scores of DISCERN, the Journal of American Medical Association benchmark (JAMA) and Flesch Reading

Ease adapted to Brazilian Portuguese (FRE-BP).

Outcomes DISCERN S1? DISCERN S22 DISCERN (S1*+S22) DISCERN S32 JAMA FRE-BP
Mean (SD) 21.03 (4.44) 16.16 (5.13) 37.46 (8.28) 2.21 (1.00) 1.37(0.87) 44.04 (9.89)
Median 21 14.5 36 2 1 46.32
Minimum 12 9 22 1 0.00 20.32
Maximum 32 27 57 4 3 58.52

Note: Significant statistical differences between the groups (Mann-Whitney U test, p <0.05).
Abbreviations: FRE-BP, Flesch Reading Ease adapted to Brazilian Portuguese; JAMA, Journal of American Medical Association.

aThree different sections of DISCERN.

recommendations tailored to individual patient needs. However,
a majority of the sites do discuss mouthwash use in preventing
oral diseases, particularly periodontal disease, in accordance
with prevailing evidence [42].

Concerningly, half of the websites omitted the benefits of fluoride
in oral health products, despite robust evidence supporting its ben-
efits to dental care [45]. This omission may lead to a lack of aware-
ness about fluoride's role in preventing dental caries, fostering
misinformation and potentially increasing the risk of tooth decay.

An intriguing observation is that some websites endorse mouth-
washes for dental hypersensitivity without robust evidence [43]
and assert whitening effects based on insufficient evidence
[44]. Further, misalignment with scientific evidence regarding
the purported benefits of mouthwashes in managing halito-
sis underscores the need for critical evaluation of online health
information.

A noteworthy observation is the indication by half of the web-
sites about the dangers of alcohol-containing mouthwashes, de-
spite a lack of scientific evidence supporting such claims [46].
This highlights a significant issue in online health information
dissemination, emphasising the importance of critically evaluat-
ing claims to prevent the spread of unwarranted concerns.

Notably, websites suggesting the potential benefits of mouthwash
in combating COVID-19 were primarily from mass media sources,
lacking substantial scientific support [47]. Such recommendations
may contribute to misinformation, creating a false sense of secu-
rity among individuals seeking effective preventive measures.

Although dental professionals have occasionally shared mis-
leading oral health information for financial incentives, often
promoting alternative or natural treatments [48], the consis-
tently low quality of oral health information online remains
a persistent challenge. Internet users face numerous hurdles,
including navigating complex websites, information overload,
assessing source credibility, dealing with disorganised content
and biassed advertising, and deciphering technical jargon that
hinders comprehension for less-educated individuals.

Misinformation or low-quality information on the internet can
have deleterious societal impacts [49]. For instance, the anti-vax
movement, fueled by social media, has caused significant dam-
age in the fight against epidemics, such as COVID-19. Therefore,
future research should identify susceptible populations and

understand socio-demographic and ideological disparities
among users [49]. Social media platforms must take responsibil-
ity for content moderation, and government regulations should
address non-responsibility for content [50]. Initiatives like
Healthy People 2020 prioritise communication in health and
the quality of information, acknowledging the potential risk of
inaccurate information to population health [51]. However, im-
plementing specific regulations requires careful debate to avoid
suppressing freedom of expression and opinion [52].

Our study has limitations, such as the restriction to sites in
Brazilian Portuguese, the exclusion of links associated with
scientific publications, and the focus on written content.
However, the results highlight the urgent need for improved,
evidence-based oral health information on the internet.
Further, our findings underscore the urgency of implementing
targeted policies aimed at promoting the creation and dissem-
ination of high-quality information on oral health within the
digital space. To make informed decisions about oral health
products, individuals should consult dental professionals for
personalised recommendations based on their unique oral
health needs. Relying on reputable sources, such as scientific
studies and dental associations, is crucial when evaluating the
safety and effectiveness of oral care products, rather than on
claims found on some websites.

5 | Conclusion

The examination of mouthwash-related content across a sample
of Brazilian websites has revealed consistently low-quality ma-
terial that poses challenges in terms of readability.

6 | Clinical Relevance

6.1 | Scientific Rationale for Study

The internet is an important source of health information for
the population. However, many health-related websites offer
misleading advice to the population.

6.2 | Principal Findings

Websites that offer information about mouthwashes offer inade-
quate quality and low readability.
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38.6 (10.57)

24.8 (3.7) 14.2 (4.43) 39.2 (7.36) 2.2(0.83) 44.8 (7.01)

5(15.62%)

2(0.7)

n

Yes

for preventing or controlling COVID-19

is controversial

Note: The comparison of means (SD) of quality and readability scores between dichotomised categories of websites. Significant statistical differences between the groups (Mann-Whitney U test, p <0.05) are highlighted in bold.

Abbreviations: FRE-BP, Flesch Reading Ease adapted to Brazilian Portuguese; JAMA, Journal of American Medical Association.

aThree different sections of DISCERN.

6.3 | Practical Implications

Websites providing low-quality information about mouthwashes
can pose a threat to patients’ oral health decision-making.
Monitoring digital health activities on the internet allows for stra-
tegic planning of health literacy initiatives, assessing the quality
of information and proactive misinformation management.

Author Contributions

Bruna Di Profio and Cldudio Mendes Pannuti performed data ex-
traction, analysed the data, prepared figures and/or tables, authored or
reviewed drafts of the paper, approved the final draft. Yasmin Teixeira
das Gracas performed data extraction and analysed the data. Matheus
Lotto and Thiago Cruvinel conceived and designed the experiments,
performed the experiments, analysed the data, prepared figures and/
or tables, authored or reviewed drafts of the paper, approved the final
draft. Patricia Estefania Ayala Aguirre, Giuseppe Alexandre Romito
and Cristina Cunha Villar authored or reviewed drafts of the paper and
approved the final draft.

Acknowledgements

The authors have nothing to report. The Article Processing Charge
for the publication of this research was funded by the Coordenacao de
Aperfeicoamento de Pessoal de Nivel Superior - Brasil (CAPES) (ROR
identifier: 00x0ma614).

Funding

This study was financed in part by the Coordenacao de Aperfeicoamento
de Pessoal de Nivel Superior—Brasil (CAPES)—Finance Code 001. In
addition, this study was financed in part by the grant 2019/27242-0,
Fundacdo de Amparo & Pesquisa do Estado de Sao Paulo (FAPESP).

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data that support the findings of this study are openly available in
Open Science Framework at https://osf.io/v46kn/?view_only=cla38
13596¢c94€90a2f77381c7ea8a42.

References

1. M. M. Bujnowska-Fedak and P. Wegierek, “The Impact of Online
Health Information on Patient Health Behaviours and Making Deci-
sions Concerning Health,” International Journal of Environmental Re-
search and Public Health 17, no. 3 (2020): 880, https://doi.org/10.3390/
ijerph17030880.

2.1iCrossing, “How America Searches: Health and Wellness,” accessed
November 9, 2023, https://www.dmnews.com/icrossing-survey-more-
americans-turn-to-the-internet-for-health-information/.

3.B. Kanmaz and N. Buduneli, “Evaluation of Information Quality on
the Internet for Periodontal Disease Patients,” Oral Diseases 27, no. 2
(2021): 348-356, https://doi.org/10.1111/0di.13546.

4. Nicer, Foundation National Institute for Cancer Epidemiology and
Registration, HON-Health On the Net Foundation, accessed December
18, 2023, https://www.nicer.org/en/background-legal-basis/hon-code/.

5.E. Fahy, R. Hardikar, A. Fox, and S. Mackay, “Quality of Patient
Health Information on the Internet: Reviewing a Complex and Evolving
Landscape,” Australasian Medical Journal 7, no. 1 (2014): 24-28, https://
doi.org/10.4066/AMJ.2014.1900.

International Journal of Dental Hygiene, 2026

213

85U8017 SUOWILLIOD A1) 3|qed ! [dde au Ag peuenob aJe sl YO ‘@SN JO Sa|nJ o} Akeld178U1IUO /3|1 UO (SUONIPUOD-PUB-SW.B) W00 A8 | M Afeid|BulUO//SdNL) SUORIPUOD pue swie 1 8y} 88 *[9202/70/80] U0 AlqiTaulluo A8|Im ‘[1zeig - ojned 0es JO AIseAIUN Aq £2002UPYTTTT OT/I0PA0D A8 | Afe.q 1 jpulU0//:SANY Wou) papeojumoa ‘Z ‘9202 ‘LE0GT09T


https://osf.io/v46kn/?view_only=c1a3813596c94e90a2f77381c7ea8a42
https://osf.io/v46kn/?view_only=c1a3813596c94e90a2f77381c7ea8a42
https://doi.org/10.3390/ijerph17030880
https://doi.org/10.3390/ijerph17030880
https://www.dmnews.com/icrossing-survey-more-americans-turn-to-the-internet-for-health-information/
https://www.dmnews.com/icrossing-survey-more-americans-turn-to-the-internet-for-health-information/
https://doi.org/10.1111/odi.13546
https://www.nicer.org/en/background-legal-basis/hon-code/
https://doi.org/10.4066/AMJ.2014.1900
https://doi.org/10.4066/AMJ.2014.1900

6. B. Swire-Thompson and D. Lazer, “Public Health and Online Misin-
formation: Challenges and Recommendations,” Annual Review of Pub-
lic Health 41 (2020): 433-451, https://doi.org/10.1146/annurev-publh
ealth-040119-094127.

7. E. Sillence, P. Briggs, P. R. Harris, and L. Fishwick, “How Do Patients
Evaluate and Make Use of Online Health Information?,” Social Science
& Medicine 64, n0. 9 (2007): 1853-1862.

8. N. Diviani, B. van den Putte, C. S. Meppelink, and J. van Weert, “Ex-
ploring the Role of Health Literacy in the Evaluation of Online Health
Information: Insights From a Mixed-Methods Study,” Patient Education
and Counseling 99, no. 6 (2016): 1017-1025.

9.P. E. A. Aguirre, M. M. Coelho, D. Rios, M. A. A. M. Machado, A. F.
P. Cruvinel, and T. Cruvinel, “Evaluating the Dental Caries-Related In-
formation on Brazilian Websites: Qualitative Study,” Journal of Medical
Internet Research 19, no. 12 (2017): e415.

10. M. Lotto, P. E. Ayala Aguirre, D. Rios, M. A. Andrade Moreira Mach-
ado, A. F. Pereira Cruvinel, and T. Cruvinel, “Analysis of the Interests
of Google Users on Toothache Information,” PLoS One 12, no. 10 (2017):
€0186059, https://doi.org/10.1371/journal.pone.0186059.

11. P. E. Aguirre, M. Coelho, T. Oliveira, D. Rios, A. F. Cruvinel, and T.
Cruvinel, “What Can Google Inform Us About People's Interests Re-
garding Dental Caries in Different Populations?,” Caries Research 52,
no. 3 (2018): 177-188, https://doi.org/10.1159/000485107.

12. T. Cruvinel, P. E. Ayala Aguirre, M. Lotto, T. Marchini Oliveira, D.
Rios, and A. F. Pereira Cruvinel, “Digital Behavior Surveillance: Moni-
toring Dental Caries and Toothache Interests of Google Users From De-
veloping Countries,” Oral Diseases 25, no. 1 (2019): 339-347, https://doi.
org/10.1111/0di.12986.

13. M. Lotto, P. E. A. Aguirre, A. P. Strieder, A. F. P. Cruvinel, and T.
Cruvinel, “Levels of Toothache-Related Interests of Google and You-
Tube Users From Developed and Developing Countries Over Time,”
PeerJ 7(2019): 7706, https://doi.org/10.7717/peerj.7706.

14. A. P. Strieder, P. E. A. Aguirre, M. Lotto, A. F. P. Cruvinel, and T.
Cruvinel, “Digital Behavior Surveillance for Monitoring the Interests of
Google Users in Amber Necklace in Different Countries,” International
Journal of Paediatric Dentistry 29, no. 5 (2019): 603-614, https://doi.org/
10.1111/ipd.12500.

15. P. E. A. Aguirre, A. P. Strieder, M. Lotto, et al., “Are the Internet
Users Concerned About Molar Incisor Hypomineralization? An Info-
veillance Study,” International Journal of Paediatric Dentistry 30, no. 1
(2020): 27-34, https://doi.org/10.1111/ipd.12579.

16. V. L. Rizzato, M. Lotto, N. Lourenco Neto, T. M. Oliveira, and T. Cru-
vinel, “Digital Surveillance: The Interests in Toothache-Related Infor-
mation After the Outbreak of COVID-19,” Oral Diseases 28, no. Suppl 2
(2022): 2432-2441, https://doi.org/10.1111/0di.14012.

17. P. Boyle, A. Koechlin, and P. Autier, “Mouthwash Use and the Pre-
vention of Plaque, Gingivitis and Caries,” Oral Diseases 20, no. 1 (2014):
1-68, https://doi.org/10.1111/0di.12187.

18. S. Jepsen, J. Blanco, W. Buchalla, et al., “Prevention and Control of
Dental Caries and Periodontal Diseases at Individual and Population
Level: Consensus Report of Group 3 of Joint EFP/ORCA Workshop on
the Boundaries Between Caries and Periodontal Diseases,” Journal of
Clinical Periodontology 44, no. 18 (2017): S85-S93.

19. F. A. Van der Weijden, E. Van der Sluijs, S. G. Ciancio, and D. E. Slot,
“Can Chemical Mouthwash Agents Achieve Plaque/Gingivitis Con-
trol?,” Dental Clinics of North America 59, no. 4 (2015): 799-829, https://
doi.org/10.1016/j.cden.2015.06.002.

20. R. J. Wierichs and H. Meyer-Lueckel, “Systematic Review on Non-
invasive Treatment of Root Caries Lesions,” Journal of Dental Research
94, no. 2 (2015): 261-271, https://doi.org/10.1177/0022034514557330.

21. A. Molina, M. Garcia-Gargallo, E. Montero, A. Tobias, M. Sanz, and
C. Martin, “Clinical Efficacy of Desensitizing Mouthwashes for the

Control of Dentin Hypersensitivity and Root Sensitivity: A Systematic
Review and Meta-Analysis,” International Journal of Dental Hygiene 15,
no. 2 (2017): 84-94, https://doi.org/10.1111/idh.12250.

22.J. H. Schiavo, “Oral Health Literacy in the Dental Office: The Unrec-
ognized Patient Risk Factor,” Journal of Dental Hygiene 85, no. 4 (2011):
248-255.

23. Discern, “The DISCERN Instrument,” accessed June 13, 2022,
http://www.discern.org.uk/discern_instrument.php.

24. W. M. Silberg, G. D. Lundberg, and R. A. Musacchio, “Assessing,
Controlling, and Assuring the Quality of Medical Information on the
Internet: Caveant Lector et Viewor—Let the Reader and Viewer Be-
ware,” Journal of the American Medical Association 277, no. 15 (1997):
1244-1245.

25.T. Martins, C. Ghiraldelo, M. Nunes, and J. O. Oliveira, Readabil-
ity Formulas Applied to Textbooks in Brazilian Portuguese (Instituto de
Ciéncias Matematicas de Sao Carlos, 1996), 1-14.

26. Google Ads, “Google AdWords [Internet],” accessed February 20,
2021, http://www.webcitation.org/6tgB2uQJ1.

27. Statcounter, accessed July 9, 2021, gs.statcounter.com/Search-engin
e-market-share/all/brazil.

28. “Internet Archive, San Francisco, California, USA,” accessed July 9,
2021, https://archive.org/web/.

29.D. R. Hargrave, U. A. Hargrave, and E. Bouffet, “Quality of Health
Information on the Internet in Pediatric Neuro-Oncology,” Neuro-
Oncology 8, no. 2 (2006): 175-182, https://doi.org/10.1215/15228
517-2005-008.

30. “Legibilidade.com: Andlise de legibilidade textual, Brazil,” accessed
July 9, 2021, https://legibilidade.com.

31. D. M. McGoldrick, P. Kielty, and C. Cotter, “Quality of Information
About Macxillofacial Trauma on the Internet,” British Journal of Oral &
Maxillofacial Surgery 55, no. 2 (2017): 141-144, https://doi.org/10.1016/j.
bjoms.2016.09.020.

32.P. Lopez-Jornet and F. Camacho-Alonso, “The Quality of Internet
Information Relating to Oral Leukoplakia,” Medicina Oral, Patologia
Oraly Cirugia Bucal 15, no. 5 (2010): €727-e731, https://doi.org/10.4317/
medoral.15.e727.

33. K. K. Passos, A. C. Leonel, P. R. Bonan, et al., “Quality of Informa-
tion About Oral Cancer in Brazilian Portuguese Available on Google,
Youtube, and Instagram,” Medicina Oral, Patologia Oraly Cirugia Bucal
25, no. 3 (2020): e346-e352, https://doi.org/10.4317/medoral.23374.

34.M. S. Al-Ak'hali, H. N. Fageeh, E. Halboub, M. N. Alhajj, and Z.
Ariffin, “Quality and Readability of Web-Based Arabic Health Infor-
mation on Periodontal Disease,” BMC Medical Informatics and Decision
Making 21, no. 1 (2021): 41, https://doi.org/10.1186/s12911-021-01413-0.

35. M. Lotto, P. E. A. Aguirre, N. L. Neto, A. F. Cruvinel, and T. Cru-
vinel, “Is the Quality of Toothache-Related Information Published in
Brazilian Websites Adequate to Assist People in Seeking Dental Treat-
ment?,” Oral Health & Preventive Dentistry 18, no. 1 (2020): 301-309,
https://doi.org/10.3290/j.0hpd.a44142.

36. P. E. Ayala Aguirre, I. Anibal, A. P. Strieder, et al., “Online Qual-
ity and Readability Assessment of Early Childhood Caries Informa-
tion Available on Websites From Distinct Countries: A Cross-Sectional
Study,” European Journal of Paediatric Dentistry 23, no. 1 (2022): 15-20,
https://doi.org/10.23804/ejpd.2022.23.01.03.

37.Y. Leira, P. Castelo-Baz, M. Pérez-Sayans, J. Blanco, and A. I.
Lorenzo-Pouso, “Available Patient-Centered Internet Information on
Peri-Implantitis. Can Our Patients Understand It?,” Clinical Oral In-
vestigations 23, no. 4 (2019): 1569-1574, https://doi.org/10.1007/s0078
4-018-2583-y.

38. G. Dilliway and G. Maudsley, “Patients Bringing Information to
Primary Care Consultations: A Cross-Sectional (Questionnaire) Study

214

International Journal of Dental Hygiene, 2026

95USD |7 SUOWIWIOD dAIERID) 3|qedl|dde U3 Aq paueA0B /e SSoILE YO 88N JO S3IMU 10J Afiq178UIUO AB|IA UO (SUOTIPUOD-PUR-SLLLBIALIOD™AB | IMALe1d 1 [BUI|UO//SANY) SUORIPUOD PUe SW L 81 39S *[9202/70/80] Lo Afiqi8ulluo A3)IM ‘|1Zeig - Oled Ges JO AISAIUN AG 2002 UPY/TTTT OT/I0p/wod"A| 1w Akeiq ! jpuljuo//sdiy woly papeojumod ‘g ‘9z0e ‘LE0STO9T


https://doi.org/10.1146/annurev-publhealth-040119-094127
https://doi.org/10.1146/annurev-publhealth-040119-094127
https://doi.org/10.1371/journal.pone.0186059
https://doi.org/10.1159/000485107
https://doi.org/10.1111/odi.12986
https://doi.org/10.1111/odi.12986
https://doi.org/10.7717/peerj.7706
https://doi.org/10.1111/ipd.12500
https://doi.org/10.1111/ipd.12500
https://doi.org/10.1111/ipd.12579
https://doi.org/10.1111/odi.14012
https://doi.org/10.1111/odi.12187
https://doi.org/10.1016/j.cden.2015.06.002
https://doi.org/10.1016/j.cden.2015.06.002
https://doi.org/10.1177/0022034514557330
https://doi.org/10.1111/idh.12250
http://www.discern.org.uk/discern_instrument.php
http://www.webcitation.org/6tgB2uQJ1
http://gs.statcounter.com/Search-engine-market-share/all/brazil
http://gs.statcounter.com/Search-engine-market-share/all/brazil
https://archive.org/web/
https://doi.org/10.1215/15228517-2005-008
https://doi.org/10.1215/15228517-2005-008
https://legibilidade.com
https://doi.org/10.1016/j.bjoms.2016.09.020
https://doi.org/10.1016/j.bjoms.2016.09.020
https://doi.org/10.4317/medoral.15.e727
https://doi.org/10.4317/medoral.15.e727
https://doi.org/10.4317/medoral.23374
https://doi.org/10.1186/s12911-021-01413-0
https://doi.org/10.3290/j.ohpd.a44142
https://doi.org/10.23804/ejpd.2022.23.01.03
https://doi.org/10.1007/s00784-018-2583-y
https://doi.org/10.1007/s00784-018-2583-y

of Doctors' and Nurses' Views of Its Impact,” Journal of Evaluation in
Clinical Practice 14, no. 4 (2008): 545-547, https://doi.org/10.1111/j.
1365-2753.2007.00911.x.

39. M. Sanz, D. Beighton, M. A. Curtis, et al., “Role of Microbial Bio-
films in the Maintenance of Oral Health and in the Development of
Dental Caries and Periodontal Diseases. Consensus Report of Group
1 of the Joint EFP/ORCA Workshop on the Boundaries Between Car-
ies and Periodontal Disease,” Journal of Clinical Periodontology 44, no.
Suppl 18 (2017): S5-S11, https://doi.org/10.1111/jcpe.12682.

40.J. M. Moran, “Chemical Plaque Control—Prevention for the
Masses,” Periodontology 2000 15 (1997): 109-117, https://doi.org/10.
1111/§.1600-0757.1997.tb00110.x.

41. S. Gandini, E. Negri, P. Boffetta, C. La Vecchia, and P. Boyle, “Mouth-
wash and Oral Cancer Risk Quantitative Meta-Analysis of Epidemio-
logic Studies,” Annals of Agricultural and Environmental Medicine 19,
no. 2 (2012): 173-180.

42.P. James, H. V. Worthington, C. Parnell, et al., “Chlorhexidine
Mouthrinse as an Adjunctive Treatment for Gingival Health,” Cochrane
Database of Systematic Reviews 3, no. 3 (2017): CD008676.

43.N. X. West, J. Seong, N. Hellin, H. Eynon, M. L. Barker, and T. He,
“A Clinical Study to Measure Anti-Erosion Properties of a Stabilized
Stannous Fluoride Dentifrice Relative to a Sodium Fluoride/Triclosan
Dentifrice,” International Journal of Dental Hygiene 15, no. 2 (2017):
113-119, https://doi.org/10.1111/idh.12159.

44.P. Eachempati, S. Kumbargere Nagraj, S. Kiran Kumar Krish-
anappa, P. Gupta, and I. E. Yaylali, “Home-Based Chemically-Induced
Whitening (Bleaching) of Teeth in Adults,” Cochrane Database of Sys-
tematic Reviews 12, no. 12 (2018): CD006202, https://doi.org/10.1002/
14651858.CD006202.pub2.

45. A. P. Ricomini Filho, B. A. Chavez, R. A. Giacaman, P. Frazdo, and
J. A. Cury, “Community Interventions and Strategies for Caries Con-
trol in Latin American and Caribbean Countries,” Brazilian Oral Re-
search 35, no. 1(2021): e054, https://doi.org/10.1590/1807-3107bor-2021.
vol35.0054.

46. E. Carr and B. Aslam-Pervez, “Does the Use of Alcohol Mouthwash
Increase the Risk of Developing Oral Cancer?,” Evidence-Based Den-
tistry 23, no. 1(2022): 28-29, https://doi.org/10.1038/s41432-022-0236-0.

47. C. M. Pannuti, I. N. R. D. Reis, N. V. Souza, et al., “Efficacy of Mouth-
rinses in Reducing Oral SARS-COV-2 Load: A Review,” Brazilian Oral
Research 37 (2023): €038, https://doi.org/10.1590/1807-3107BOR-2023.
vol37.0038.

48. M. Lotto, I. Zakir Hussain, J. Kaur, Z. A. Butt, T. Cruvinel, and P. P.
Morita, “Analysis of Fluoride-Free Content on Twitter: Topic Modeling
Study,” Journal of Medical Internet Research 25 (2023): e44586, https://
doi.org/10.2196/44586.

49.Y. Wang, M. McKee, A. Torbica, and D. Stuckler, “Systematic Litera-
ture Review on the Spread of Health-Related Misinformation on Social
Media,” Social Science & Medicine 240 (2019): 112552, https://doi.org/
10.1016/j.socscimed.2019.112552.

50.1. Ahmed, “Dismantling the Anti-Vaxx Industry,” Nature Medicine
27, no. 3 (2021): 366, https://doi.org/10.1038/s41591-021-01260-6.

51. Healthy People 2020, accessed December 18, 2023, https://health.
gov/our-work/national-health-initiatives/healthy-people/healthy-peopl
€-2020.

52. A. Risk and J. Dzenowagis, “Review of Internet Health Information
Quality Initiatives,” Journal of Medical Internet Research 3, no. 4 (2001):
E28, https://doi.org/10.2196/jmir.3.4.e28.

International Journal of Dental Hygiene, 2026

215

85U8017 SUOWILLIOD A1) 3|qed ! [dde au Ag peuenob aJe sl YO ‘@SN JO Sa|nJ o} Akeld178U1IUO /3|1 UO (SUONIPUOD-PUB-SW.B) W00 A8 | M Afeid|BulUO//SdNL) SUORIPUOD pue swie 1 8y} 88 *[9202/70/80] U0 AlqiTaulluo A8|Im ‘[1zeig - ojned 0es JO AIseAIUN Aq £2002UPYTTTT OT/I0PA0D A8 | Afe.q 1 jpulU0//:SANY Wou) papeojumoa ‘Z ‘9202 ‘LE0GT09T


https://doi.org/10.1111/j.1365-2753.2007.00911.x
https://doi.org/10.1111/j.1365-2753.2007.00911.x
https://doi.org/10.1111/jcpe.12682
https://doi.org/10.1111/j.1600-0757.1997.tb00110.x
https://doi.org/10.1111/j.1600-0757.1997.tb00110.x
https://doi.org/10.1111/idh.12159
https://doi.org/10.1002/14651858.CD006202.pub2
https://doi.org/10.1002/14651858.CD006202.pub2
https://doi.org/10.1590/1807-3107bor-2021.vol35.0054
https://doi.org/10.1590/1807-3107bor-2021.vol35.0054
https://doi.org/10.1038/s41432-022-0236-0
https://doi.org/10.1590/1807-3107BOR-2023.vol37.0038
https://doi.org/10.1590/1807-3107BOR-2023.vol37.0038
https://doi.org/10.2196/44586
https://doi.org/10.2196/44586
https://doi.org/10.1016/j.socscimed.2019.112552
https://doi.org/10.1016/j.socscimed.2019.112552
https://doi.org/10.1038/s41591-021-01260-6
https://health.gov/our-work/national-health-initiatives/healthy-people/healthy-people-2020
https://health.gov/our-work/national-health-initiatives/healthy-people/healthy-people-2020
https://health.gov/our-work/national-health-initiatives/healthy-people/healthy-people-2020
https://doi.org/10.2196/jmir.3.4.e28

	Decoding the Web for Quality Insights on Mouthwash Information in Brazilian Websites
	ABSTRACT
	1   |   Introduction
	2   |   Methods
	2.1   |   Study Design
	2.2   |   Search Strategy
	2.3   |   Selection of Websites
	2.4   |   Assessment of Quality of Websites
	2.5   |   Readability Measures
	2.6   |   Statistical Analysis

	3   |   Results
	3.1   |   Websites
	3.2   |   Internal Consistency and Inter-Examiner Agreement of Instruments
	3.3   |   DISCERN, JAMA and FRE-BP Scores

	4   |   Discussion
	5   |   Conclusion
	6   |   Clinical Relevance
	6.1   |   Scientific Rationale for Study
	6.2   |   Principal Findings
	6.3   |   Practical Implications

	Author Contributions
	Acknowledgements
	Funding
	Conflicts of Interest
	Data Availability Statement
	References


