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Key Points: 

• Web searching provides conflicting information on Community Water Fluoridation.

• No association found between publisher type and language sentiment of search results.

• Google trend peaks correspond with news/events regarding water fluoridation in media.

Abstract  

Aim: To evaluate web search engines’ informational content regarding Community Water 

Fluoridation (CWF) when accessed from the UK.   

Methods: The search engine result pages (SERPs) regarding CWF from Google were identified, the 

content was analysed for themes and sentiments, and Google Trends information on CWF was 

examined.  

Results: The SERPs were predominantly in favour of CWF. Anti-fluoridation themes were observed 

in SERPs that presented the arguments supporting and opposing CWF with equanimity, irrespective 

of the quality of scientific evidence. Hence, a web search for CWF yields conflicting information. 

Correlation is observed between current affairs and public interest in CWF. 

Conclusion: UK residents seeking online CWF advice may experience confusion due to the prevalent 

conflicting information, which may influence their decision-making. Dental health professionals, 

Public health practitioners and policymakers should strive to improve the information provision on 

CWF online. 
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Introduction 

Community water fluoridation (CWF) is the controlled addition of fluoride to a public water supply to 

reduce dental decay. Almost 24 countries worldwide, including the US, Canada, Australia and Brazil, 

fluoridate their water at the levels of 0.7-1.0ppm and serve about 372 million people (about 5% of the 

world population)1. Globally, CWF has long been a contentious, sensitive and intensely debated issue. 

Despite scientific evidence backing fluoridation and various government endorsements of CWF as a 

significant factor in reducing dental health inequalities2, opinions about it have been divided among 

the public3.  

The discourse on CWF has migrated to the Internet over the years, necessitating research on the 

phenomenon. Internet users who do not prefer a specific website gather health and medical 

information using search engines4. A software system designed to search for information on the world 

wide web is called a web search engine. Search engines provide access to websites via user-generated 

keyword searches that vary depending on a user's knowledge or vocabulary. Choice of the search term 

can affect the types of websites produced in a search engine's results. The search results generated are 

referred to as search engine results pages (SERPs). The information generally is presented as a mix of 

web pages, images, and other types of files5. 

Search engines maintain real-time information by running an algorithm on a 'web crawler'; hence 

search results may vary based on the location and time. Search results can vary across platforms due 

to different search engine algorithms. Search results are not listed in order of relevance or by scientific 

accuracy of content but in order of popularity, frequency of prior access or commercial sponsorship6.  

CWF information on websites can range from being factual to unsubstantiated claims7. A study 

published in the US in 2004 found that 51% of relevant Google SERPs supported CWF, while 31% 

were opposed to it8. Recent studies on the online CWF information have observed that around half of 

the webpages favoured CWF and presented comprehensive albeit poorly referenced information9. 

However, anti-fluoridation page content tends to be more readable10 and, therefore, influential11. The 

anti-fluoridation websites received twice as many page visits compared to government and public 

health organisations, and their social media engagement was 16 times higher12.  

Since the advent of Web 2.0, users have created and circulated information without content curation 

resulting in a misinformation minefield. According to the Reuters Institute Digital News Report 2020, 

Facebook, Twitter, and YouTube were the most used social media sites in the UK13. Hence, it is of 

interest that studies published in the US in 2014 and 2017 reported that CWF discussion on social 
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media was predominantly against CWF14. Anti-fluoridation content also ranged from 60-99% across 

these platforms.  

CWF schemes serve around 6 million people in the UK, i.e., less than 10% of the UK population, and 

CWF schemes are subject to public consultation15. Individuals use online health information to make 

health decisions16, and it is, therefore, vital to examine the online information on CWF. This study 

aimed to examine the web search engine’s informational content regarding CWF when accessed from 

within the UK. The objectives were to identify and analyse the content of Google SERPs regarding 

CWF and examine Google Trends information on CWF. 

Methods 

Identification and selection of websites 

This study's focus was the fluoridation of water, not the other forms of fluoridation (salt, milk) or the 

chemistry of fluorides. Therefore, the search phrase "water fluoridation" was used to reflect the scope 

of this study. Region restrictions were not implemented as this study attempted to simulate a universal 

search by a layperson from within the UK. Before starting the searches, browser cookies were cleared, 

and search engines were not logged into to try minimising the 'filter bubble' – the effect of algorithms 

based on individual user search history. Paid advertisements were not included as people performing 

focussed searches tend to avoid advertised material17. 

Since previous studies have found that individuals identified Google as their first resource for finding 

health-related information online18; a 'universal' search was performed using the Google search engine 

in the UK, on 1 December 2017 on a computer using the web browser Google Chrome.  

Content analysis of the search engine result pages 

The SERPs were categorised as pro-fluoridation, neutral, anti-fluoridation and unrelated. Anti-

fluoridation SERPs were webpages that argue against CWF. In contrast, pro-fluoridation SERPs were 

those that argue in favour of CWF. Webpages that presented all views with equanimity or without an 

open position were considered to be neutral SERPs. Pages that did not discuss CWF were deemed 

unrelated. 

The content of the Google SERPs relevant to 'water fluoridation' were evaluated for occurrences of 12 

themes related to CWF. Web sites were excluded if the site: was not in English; was a broken web 

link or contained no information pertinent to the themes; contained no information pertinent to the 

themes other than links to other CWF sites; referred to information from a previous website or article; 
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was an online forum/ discussion thread where opinions and/or feelings were displayed and did not 

contain any information originating from the sites hosts or authors8.  

Sentiment analysis  

The Google SERPs were classified based on website sponsorship to explore the relationship between 

the tone of language and publisher type. According to the American Medical Library Association 

criteria, SERPs were classified into those published by organisations (government agency, educational 

institution, a professional organisation such as a scientific or research society, non-profit); commercial 

companies; and individuals19. The SERPs tabulated in MS Excel file were then analysed in R using 

the 'Tidyverse' package for text manipulation and 'RSentiment' package for sentiment analysis20. The 

SERPs were analysed for the presence of sentiments: very positive, positive, neutral, negative and 

very negative. 

Examination of Google trends 

Google trends results are generated by taking a dataset representative of all Google searches, which 

provides a method of analysing what people are searching for21. Firstly, Google search trends for the 

term "water fluoridation" between 2004 and 2018 were analysed. Secondly, the correlation between 

the search volumes in Google Search (spikes in trends) and Google News results during the 'spike' 

was investigated. The study chose monthly counts of searches in the considered timeframe to gain a 

more accurate match with national news. As the UK version of Google Trends was used, it only 

assesses searches performed within the UK. 

Results 

Classification and Content Analysis of Google SERPs 

The Google' universal' search conducted on 1 December 2017 generated 249 SERPs over 25 pages. 

Both the quantity and the quality of CWF information available online was examined to assess the 

informational content.  On examination of the content of the 249 SERPs, 99 were in support of CWF, 

26 were in opposition, 48 were neutral, 45 were unrelated to CWF, and 31 SERPs contained no 

information pertinent to the pre-determined themes. Therefore, 76 SERPs were excluded from the 

thematic content analysis, most of which were commercial water filter companies advertising fluoride 

filters. Thus, 173 SERPs were included in the thematic content analysis, i.e., 69.5% of the total search 

results generated (Figure 1). 

Approximately 60% of the 173 SERPs acknowledged the improvement in dental cavity resistance, 

51% agreed on the cost-effectiveness of CWF, and 58% stated that it improves a person's quality of 
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oral health. In contrast, about 45% acknowledged that fluoride, when ingested in excess quantities, 

causes dental fluorosis; approximately 17% reported an increased risk of skeletal diseases, and about 

13% discussed the possible risks of cancer, thyroid disorders, and the effects on a person's intelligence 

quotient. There were few SERPs that strictly opposed CWF. 

Of the 173 SERPs, 6 SERPs were excluded from sentiment analysis as those pages were non-existent 

at the time of sentiment analysis (December 2018- May 2019). The sentiment analysis indicated that 

most SERPs (across all sponsor categories) were 'very positive', and only 21 SERPs were adjudged to 

be of 'very negative' sentiment (Figure 2). This result is per the content analysis finding of most 

SERPs being in favour of CWF. This study did not find any association between publisher type and 

language sentiment. 

Google Trends data analysis 

Trends data can provide insights into what Google users are curious about and how people worldwide 

react to critical events. A "spike" is a relative search interest in the topic compared to itself. Media 

deeply influence information prevalence. Examining related Google news searches can help to 

understand conditions that might be driving spikes in Google Trends21. The peaks in Google trends 

correspond to the news that involved government policy-making regarding CWF (Table 1 and Figure 

3). These results highlight the influence of media on online health information-seeking behaviour. 

Discussion 

This study brings new learning to the impact of web media in the fluoridation debate; however, the 

findings are time-sensitive given the web's dynamic nature. For UK residents seeking online CWF 

advice, current information provision is conflicting. Conflicting health information refers to the 

presence of contradicting statements regarding the health-related issue, which might arise in cases of 

variation in the interpretation of scientific evidence by experts. Such a scenario may be confusing for 

the public, healthcare professionals and policymakers when faced with decision-making due to the 

difficulty in discerning the accuracy of the information22. Although it is acknowledged that online 

information seekers require help to assess and judge health information rationally, little research has 

been done to estimate the significance of the problem and its potential effect on public health. 

The Google search in this study generated the following search titles based on user activity ("Searches 

related to water fluoridation") for the keyword: 'water fluoridation', 'fluoride in water uk map', 

'fluoride in water dangers', 'fluoride in water conspiracy',' fluoride in water good or bad', 'fluoridation 

definition', 'effects of fluoride in water', 'fluoride in water pros and cons' and 'water fluoridation 
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controversy'. These results highlight the prevalence of conflicting information on CWF across the 

web.  

A study published in the US in 2004 found 100 search results on 'water fluoridation'. Of the 59 

websites that were included in thematic analysis, 51% provided information supporting CWF, 31% 

were opposed to it, and 44% agreed that CWF is cost-effective and improves a person's quality of oral 

health. While the 2004 study found themes on the risk of hip fractures/osteoporosis, 

osteosarcoma/cancer, arthritis and congenital abnormalities; our study found themes concerned with 

skeletal diseases, cancers, pineal gland and thyroid diseases8. Hence, there is a shift in public concerns 

regarding the health effects of CWF.  The effect of CWF on the pineal gland was found to be one of 

the most discussed aspects in anti-fluoridation vlogs on YouTube12, but only eight SERPs in this study 

mentioned it. The informational content generated by Google search in this study was mostly in 

favour of CWF.  

The difference in the volume of the SERPs generated by the 2004 study and this study is notable. The 

majority of the SERPs in this study were pro-fluoridation web pages that mostly were government 

websites from countries with active CWF schemes like the US, Australia, New Zealand and the UK. 

The anti-fluoridation web pages were few when compared to the prevalence of neutral web pages. 

Similar results were observed in a 2018 research study from Australia that assessed the quality of 

CWF information online9. The 'neutral' pages discuss research supporting and opposing CWF with 

equanimity, irrespective of the quality of scientific evidence11. Critical consumers of health 

information are known to seek information they perceive as unbiased to arrive at their own 

conclusions23. Consequently, the appearance of anti-fluoridation themes in the 'neutral' SERPs may be 

fuelling the CWF debate. 

This study is limited to the UK as search engines influence the information provided via location and 

previous search terms. Variability was observed in SERPs and page ranks depending on browsers 

(usage, settings, history), device, personalisation, time, and place of access; both in this study and 

previous research9. However, this is concerning since most individuals believe that the order in which 

search engine results appear is indicative of its quality or relevance24 Seeing as Google Trends results 

show a spike in public interest around the time of government legislations, public health officials 

could renew communication efforts around that time to improve visibility of accurate and reliable 

CWF information on the web. 

The informal emotional tone of language can be influential in swaying public opinion. Since CWF is 

considered a contentious issue, previous studies have evaluated the online sentiments based on the 

type of publisher25. While these studies restricted the analysis to the broad characterisation of the 

information being pro-, anti- or neutral towards fluoridation, our study attempted to analyse the text 



8 

based on the emotion conveyed through language usage. In this study, the RSentiment software found 

most of the Google SERPs to be 'very positive' in sentiment while describing CWF irrespective of the 

website sponsorship. However, these results should be interpreted cautiously as a human's perception 

of sentiment differs from that of software.  

Conclusion 

When encountered with conflicting health information, a non-specialist may experience confusion, 

and the less reliable they perceive the information to be, the less likely they are to engage in health 

behaviours. Personalisation of web content without the user's conscious choice leads to the 

phenomenon of online 'echo chambers', wherein a person is exposed only to content resounding one's 

beliefs26. Consequently, evidence-based health communication strategies should be developed for 

online information seekers in general and regarding CWF in particular.  

The Royal Society of Public Health, in its 2019 report, Moving the Needle, called for increased efforts 

to limit health misinformation online with self-regulation by social media platforms27.  Search engines 

should be encouraged to at the very least flag SERPs with health misinformation as misleading and 

urge caution to their consumers. There is a need to legislate on instituting mechanisms to monitor if 

not moderate health information on the world wide web to quell the spread of health misinformation. 

Health communication's focus should be to empower the public to source accurate and reliable 

information amongst the myriad of conflicting information currently available. This is essential if the 

web is to assist the public in making informed opinions and choices.    



9 

Declaration of Interest 

The authors have no conflicts of interest to disclose. 

Acknowledgements  

Teesside University, Middlesbrough, UK, supported this research study. We would like to thank Mr. 

Pratik Wasnikar for helping with the design of Figure 3 and Mr. Shubhankar Chanda for helping us 

make the figures in this document print-worthy. 

Author contributions 

PVV, FVZ and RS conceived and designed the study; FVZ supervised the project with help from RS 

and LE;  PVV analysed the data and FVS and RS contributed to the interpretation of the findings; 

PVV and FVZ took the lead in writing the manuscript. All authors read, provided critical feedback 

and approved the submitted paper. 



10 
 

 

References 

1  British Fluoridation Society. The extent of water fluoridation. One a Million facts about water 

Fluorid. 2012; : 56. 

2  Mcdonagh MS, Whiting PF, Wilson PM et al. Systematic review of water fluoridation. Br 

Med J 2000; 321: 855–859. 

3  Simmel A, Ast DB. Some correlates of opinion on fluoridation. Am J Public Health Nations 

Health 1962; 52: 1269–73. 

4  O’Keeffe J, Willinsky J, Maggio L. Public access and use of health research: an exploratory 

study of the National Institutes of Health (NIH) Public Access Policy using interviews and surveys of 

health personnel. J Med Internet Res 2011; 13: e97. 

5  Al-Ubaydli M. Using Search Engines to Find Online Medical Information. PLoS Med 2005; 

2: e228. 

6  Clarke P. The Internet as a medium for qualitative research. In: Web 2000 Conference, Rand 

Afrikaans University, Johannesburg, South Africa. 2000, pp 1–18. 

7  Seymour B, Getman R, Saraf A, Zhang LH, Kalenderian E. When advocacy obscures 

accuracy online: digital pandemics of public health misinformation through an antifluoride case study. 

Am J Public Health 2015; 105: 517–23. 

8  Kim C, Yamamoto LG. Water fluoridation information found on the World Wide Web. 

Hawaii Med J 2004; 63: 185–6. 

9  Frangos Z, Steffens M, Leask J. Water fluoridation and the quality of information available 

online. Int Dent J 2018; 68: 253–261. 

10  Basch CH, Ethan D, Cadorett V, Kollia B, Clark A. An assessment of the readability of online 

material related to fluoride. J Prev Interv Community 2019; 47: 5–13. 

11  Helmi M, Spinella MK, Seymour B. Community water fluoridation online: an analysis of the 

digital media ecosystem. J Public Health Dent 2018; 78: 296–305. 

12  Abdulraheem Alwafi MAJ. Anti-Fluoridation Activities on the Internet and Social Media: A 

Professional Challenge. J Masacheusetts Dent Soc 



11 
 

2017.http://mydigimag.rrd.com/publication/?i=450293&article_id=2927435&view=articleBrowser&v

er=html5#%7B%22issue_id%22:450293,%22view%22:%22articleBrowser%22,%22article_id%22:%

222927435%22%7D (accessed 15 Jan2018). 

13  Newman N, Richard Fletcher W, Schulz A, Andı S, Kleis Nielsen R. Reuters Institute Digital 

News Report 2020. Oxford, 2020. 

14  Mertz A, Allukian M. Community water fluoridation on the Internet and social media. J Mass 

Dent Soc 2014; 63: 32–6. 

15  Young N, Newton J, Morris J et al. Community water fluoridation and health outcomes in 

England: a cross-sectional study. Community Dent Oral Epidemiol 2015; 43: 550–559. 

16  Hurley RJ, Riles JM, Sangalang A. Online Cancer News: Trends Regarding Article Types, 

Specific Cancers, and the Cancer Continuum. Health Commun 2014; 29: 41–50. 

17  Rains SA, Karmikel CD. Health information-seeking and perceptions of website credibility: 

Examining Web-use orientation, message characteristics, and structural features of websites. Comput 

Human Behav 2009; 25: 544–553. 

18  Flaherty MG. Exploratory Study of Health Information Seeking. J Consum Health Internet 

2016; 20: 180–185. 

19  Medical library Association. MLA : For Health Consumers and Patients : Find Good Health 

Information. 2019.https://www.mlanet.org/p/cm/ld/fid=398 (accessed 22 Jul2019). 

20  CRAN. R: What is R? https://www.r-project.org/about.html (accessed 10 Sep2019). 

21  Google News Initiative. Google Trends: Understanding the data. Google. 

2019.https://storage.googleapis.com/gweb-news-initiative-

training.appspot.com/upload/GO802_NewsInitiativeLessons_Fundamentals-L04-

GoogleTrends_1saYVCP.pdf (accessed 24 Jul2019). 

22  Yoon H, Sohn M, Choi M, Jung M. Conflicting Online Health Information and Rational 

Decision Making. Health Care Manag (Frederick) 2017; 36: 184–191. 

23  LaValley SA, Kiviniemi MT, Gage-Bouchard EA. Where people look for online health 

information. Heal Inf Libr J 2017; 34: 146–155. 



12 
 

24  Wang L, Wang J, Wang M, Li Y, Liang Y, Xu D. Using Internet Search Engines to Obtain 

Medical Information: A Comparative Study. J Med Internet Res 2012; 14: e74. 

25  Armfield JM. When public action undermines public health: a critical examination of 

antifluoridationist literature. 2007; 4: 25. 

26  Flaxman S, Goel S, Rao JM. Filter bubbles, echo chambers, and online news consumption. 

Public Opin Q 2016. doi:10.1093/poq/nfw006. 

27  Royal Society of Public Health. Moving The Needle. London, 

2019https://www.rsph.org.uk/static/uploaded/3b82db00-a7ef-494c-85451e78ce18a779.pdf (accessed 

6 Jan2021). 

28  Dwyer CW. Water fluoridation task group. Lancash. Cty. Counc. 

2004.http://www3.lancashire.gov.uk/corporate/enewsviewer/index.asp?news=201&issues=869&articl

es=4753&mnth=82003&_ (accessed 28 Sep2018). 

29  BBC. Wealth gap in child dental health. BBC NEWS. 

2004.http://news.bbc.co.uk/1/hi/england/3931525.stm (accessed 28 Sep2018). 

30  The Scotsman. Executive pulls plug on fluoride in water. Scotsm. 

2004.https://www.scotsman.com/news/executive-pulls-plug-on-fluoride-in-water-1-1046467 

(accessed 28 Sep2018). 

31  UK Government. The Water Supply (Fluoridation Indemnities) (England) Regulations 2005. 

Queen’s Printer of Acts of Parliament, 

2005http://www.legislation.gov.uk/uksi/2005/920/contents/made (accessed 29 Sep2018). 

32  Wales Online. Wales to steer clear of fluoride in water. Wales Online. 

2005.https://www.walesonline.co.uk/news/wales-news/wales-steer-clear-fluoride-water-2398252 

(accessed 29 Sep2018). 

33  BBC. Ministers launch fluoride drive. BBC NEWS. 

2008.http://news.bbc.co.uk/1/hi/health/7227859.stm (accessed 29 Sep2018). 

34  BBC. Southampton water fluoridation was not unlawful. BBC NEWS. 

2011.https://www.bbc.co.uk/news/uk-england-hampshire-12427955 (accessed 29 Sep2018). 



13 

35  Triggle N. Consider mass fluoridation of water, says health body. BBC NEWS. 

2014.https://www.bbc.co.uk/news/health-26729484 (accessed 29 Sep2018). 



14 

Table 1 News/ Event possibly associated with Google search spikes 

Figure legends: 

Figure 1: Thematic Analysis of Google SERPs (n=173) 

Figure 2: Sentiment analysis of 167 Google SERPs 

Figure 3: Graphical representation of web search interest over time for 'water fluoridation' in the UK 

(On a scale of 0-100) 



Table 1 News/ Event possibly associated with Google search spikes 

Time of 

spikes 

Search results  

04/2004 Lancashire County Council task group report on Water fluoridation 21 

07/2004 Adding fluoride to water in deprived areas of the north-east of England will reduce dental 

decay among children, the country's chief medical officer claims. 22 

12/2004 Controversial plans to introduce fluoride into the public water supply in Scotland are set to 

be abandoned, it emerged today. 23 

03/2005 Water Supply Regulations 24 

04/2005 Wales is not going to follow parts of England and introduce more fluoride into the water 

supply, it emerged yesterday. 25 

02/2008  Health Secretary Alan Johnson has called for fluoride to be added to England's water 

supplies as a key means of tackling tooth decay. 26 

02/2011  The High Court has ruled that a health authority was not acting unlawfully in seeking to 

add fluoride to Southampton's tap water. 27 

03/2014  Adding fluoride to water should be considered by councils in England to improve dental 

health, the government's public health advisory body says. 28 
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