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Summary Statement: 
Alberta Health and Alberta Health Services recognize that community water 
fluoridation effectively prevents tooth decay, especially among people who are 
most vulnerable. It offers significant benefits with very low risk and reaches all 
residents who are connected to a municipal water supply. Therefore, Alberta 
Health and Alberta Health Services endorse community water fluoridation as a 
foundational public health measure to prevent tooth decay and improve oral 
health.  
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Background 
Introduction 
This document provides a clear statement of support for community water fluoridation (CWF) and 
outlines the current rationale for supporting it in Alberta. As new research accumulates on this 
topic, Alberta Health will continue to review the evidence on CWF to keep this document current 
and relevant to the Alberta context.  

Tooth decay is a significant public health problem 
Tooth decay occurs when bacteria present in the mouth turn sugar and carbohydrates in the 
foods we eat into acids. These acids attack the tooth enamel and create decay. Despite many 
improvements in oral health over the last several decades, tooth decay continues to be a 
common health problem among Canadians, with consequences including pain, infection, 
impaired chewing ability, compromised appearance and tooth loss. Tooth decay in young children 
can impact nutrition, sleeping, learning and social development, and is one of the most common 
causes of emergency department visits, hospitalization and procedures under general anesthesia 
in young children,1 which has been increasing.2 In addition, poor oral health can adversely 
impact, and in many cases aggravate, chronic diseases such as diabetes and cardiovascular 
diseases. 

The majority of children and adults in Canada experience tooth decay,3 and it is more prevalent 
among disadvantaged people who do not have the financial resources to receive dental care. 
Tooth decay may require repeated treatments and repair over the years. Poor oral health affects 
the wellbeing and quality of life of many Albertans while costing money and time off from school 
and work. Reducing the prevalence of tooth decay benefits everyone by minimizing the need for 
fillings, tooth replacements and emergency care. 

Dental care is out of reach for many Albertans 
Oral diseases are the fourth most expensive diseases to treat worldwide.4 Dental care cost 
Canadians approximately $12.5 billion in 2013, of which over 90 per cent was funded through 

                                                      
1 Canadian Institute for Health Information. Measuring Trends in Health Inequalities in Cities: Hospitalization and Day 
Surgery Indicators. https://www.cihi.ca/en/day-surgery-rates-for-dental-caries-in-canadian-cities; Ottawa, ON: CIHI; 2019. 
2 Friedman ME, Quiñonez C, Barrett EJ, Boutis, K, Michael J, Casas MJ. The cost of treating caries-related complaints at 
a children’s hospital emergency department. J Can Dent Assoc 2018;84:i5 June 12, 2018. 
3 Oral Health Module of the Canadian Health Measures Survey 2007–2009: p3–4 
4 Petersen P, Bourgeois D, Ogawa H, Estupinan-Day S, Ndiaye C. The global burden of oral diseases and risks to oral 
health. Bulletin of the World Health Organization. 2005;83. 661-9. 10.1590/S0042-96862005000900011. 
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private insurance and out of pocket expenses.5  The cost of dental care is high and many 
Albertans do not have full coverage, if any, from private insurance making it more likely that they 
will limit care for themselves and their children to lower out of pocket expenses.6 Tooth decay is a 
costly public health concern that affects the wellbeing of Albertans. Preventing tooth decay in the 
first place is the best option.  

Community water fluoridation supports oral health 
Fluoride is known to have a protective effect against tooth decay throughout life. In infants and 
children with pre-erupted teeth, ingested fluoride is incorporated into the structure of developing 
tooth enamel, making it more resistant to decay after eruption. In adults, drinking fluoridated 
water reduces the rate of demineralization and promotes the remineralisation of early decay. 
Fluoridated drinking water is able to provide a more constant supply of fluoride to teeth 
throughout the day than what brushing with fluoridated toothpaste offers alone. 

Community water fluoridation (CWF) is the deliberate adjustment of the fluoride concentration in 
drinking water to optimal levels to ensure safety and achieve desired health benefits. CWF began 
in Canada in 1945 and early results showed a 39 per cent reduction in decay among primary 
teeth and a 53 per cent reduction in decay for permanent teeth; all at a cost of less than 20 cents 
per person per year.7 Further, dental care costs decreased significantly for children born in 
fluoridated communities after fluoridation began.8  

The fluoride-containing compounds that are used for CWF have been shown to dissolve fully in 
water and release fluoride ions. These are the same fluoride ions that can be found naturally in 
water. Some drinking water has very low levels of fluoride and therefore requires the addition of 
fluoride to obtain health benefits. Health Canada recommends the addition of fluoride to an 
optimal level of 0.7 ppm for fluoridation programs. Municipal water treatment operators in Alberta 
are required to regularly monitor their water supply to ensure that fluoride levels are maintained 
within the approvals value and never exceed the Maximum Allowable Concentration of 1.5 ppm 
recommended by Health Canada in the Guidelines for Canadian Drinking Water Quality.  

There has been a multitude of scientific studies evaluating the effectiveness, safety, cost 
effectiveness and ethics of CWF.  The remainder of this document will summarize the current 
weight of evidence in these areas to support Alberta Health’s position on CWF. 

                                                      
5 Canadian Institute for Health Information (CIHI) National Health Expenditure Trends, 1975 to 2012, CIHI, 2013. 
6 Alberta Health: Alberta Dental Review Report; 2016. https://open.alberta.ca/publications/alberta-dental-review 
7McLaren L, McIntyre L. Drinking water fluoridation in Canada: Review and synthesis of published literature. Public Health 
Agency of Canada, 2011.  
8 Lewis DW, Hunt AMI, Kawai K, Feasby RE. Initial dental care time, cost and treatment requirements under changing 
exposure to fluoride during tooth development. Journal of the Canadian Dental Association, 1972; 38(4): 140-144. 
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Effectiveness of community water 
fluoridation  
Studies show that fluoridation continues to be effective in reducing tooth decay even in an era 
with widespread availability of fluoride from other sources, such as fluoridated toothpaste. There 
have been several major systematic reviews of the literature published on this topic in addition to 
dozens of individual studies confirming the benefits of community water fluoridation (CWF).  

Systematic reviews of the large body of scientific evidence have consistently concluded that CWF 
is effective at decreasing the prevalence and severity of tooth decay. Effects include significant 
increases in the proportion of decay-free children and significant reductions in the number of 
teeth or tooth surfaces with decay in both children and adults. Additionally, comparisons between 
communities have demonstrated less tooth decay in communities with fluoridated drinking water.9 

A systematic review conducted in the UK in 2000 included before/after studies and prospective 
cohort studies looking at the impact of CWF initiation on tooth decay prevalence and severity in 
children.10  The review included 26 studies and found that the best available evidence showed 
that fluoridation was associated with: 

• approximately 15 per cent more children totally free from tooth decay; and  
• an average of two fewer decayed, missing or filled teeth per child. 

A 2002 systematic review of 36 studies found “strong evidence that water fluoridation is effective 
in reducing the cumulative experience of dental caries within communities”.11 

A 2003 Cochrane systematic review of 74 studies of fluoride toothpaste concluded that 
fluoridation provided a benefit over and above that of toothpaste alone.12 

A 2007 meta-analysis of 20 studies found that fluoridation prevented 27 per cent of tooth decay in 
adults.13 

                                                      
9 McLaren L, Patterson S, Thawer S, Faris P, McNeil D, Potestio M, et al. Measuring the short‐term impact of fluoridation 
cessation on dental caries in Grade 2 children using tooth surface indices. Community dentistry and oral epidemiology, 
2016; 44 (3): 274-282. 
10McDonagh MS, Whiting PF, Wilson PM, Sutton AJ, Chestnutt I, Cooper J, et al. Systematic review of water 
fluoridation. Bmj, 2000; 321 (7265): 855-859. 
11Truman BI, Gooch BF, Sulemana I, Gift HC, Horowitz AM, Evans CA, et al. Reviews of evidence on interventions to 
prevent dental caries, oral and pharyngeal cancers, and sports-related craniofacial injuries. American journal of preventive 
medicine, 2002; 23 (1): 21-54. 
12Marinho VCC, Higgins J, Logan S, Sheiham A. Fluoride toothpastes for preventing dental caries in children and 
adolescents. The Cochrane Library, 2003; 1.  
13Griffin SO, Regnier, E, Griffin PM, Huntley V. Effectiveness of fluoride in preventing caries in adults. Journal of dental 
research, 2007; 86 (5): 410-415. 
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A 2015 Cochrane review of the literature, which included 107 studies, concluded that water 
fluoridation is effective in reducing decay in primary and permanent teeth in children.14 This 
review found that, in comparison to the control group, fluoridation was associated with: 

• a 35 per cent reduction in decayed, missing or filled primary teeth; and 
• 15 per cent more decay free children in primary dentition, and 14 per cent more in 

permanent dentition. 

The overall body of scientific evidence supports community water fluoridation (CWF) as an 
effective public health strategy to reduce tooth decay.  

Safety of community water fluoridation  
It is important to distinguish between fluoride effects at very high levels and effects that may 
occur at the levels recommended for CWF. The recommended level of fluoride in public water 
supplies is the ideal level to prevent tooth decay without causing health risks. The most recent 
report from the Canadian Agency for Drugs and Technologies in Health (CADTH) concluded 
there continues to be consistent evidence for the safety of CWF with the only known adverse 
effect being mild to very mild fluorosis.15 The remainder of this section will summarize findings on 
fluorosis, cognition and reviews of other health risks in the literature.    

Fluorosis 
Intake from all sources of fluoride, including fluoride in drinking water, toothpaste and dietary 
fluoride supplements, increase the likelihood of dental fluorosis, which is a hypomineralization of 
the teeth that occurs during development. Dental fluorosis ranges from barely visible lacy white 
markings in mild cases to pitting of the teeth in the rare, severe form. There is a dose-response 
relationship between fluoride intake and fluorosis. The risk for and severity of dental fluorosis 
depends on the amount, timing, frequency, and duration of fluoride intake. Surveys in Australia16 
and New Zealand17 have found no significant differences in dental fluorosis between areas with 
fluoridated and non-fluoridated drinking water. 

                                                      
14Iheozor‐Ejiofor Z, Worthington HV, Walsh T, O'Malley L, Clarkson JE, Macey R, et al. Water fluoridation for the 
prevention of dental caries. The Cochrane Library, 2015; 6.  
15Canadian Agency for Drugs and Technology in Health (CADTH) Community water fluoridation programs: a health 
technology assessment — review of dental caries and other health outcomes. CADTH Technology review no. 12. Ottawa 
(ON): CADTH; 2019. 
16Seow, WK, Ford D, Kazoullis S, Newman B, Holcombe T. Comparison of enamel defects in the primary and permanent 
dentitions of children from a low-fluoride District in Australia. Pediatric dentistry, 2011; 33 (3): 207-212. 
17Ministry of Health, New Zealand. Our Oral Health: Key findings of the 2009 New Zealand Oral Health Survey. Wellington 
Ministry of Health, 2010. 
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The Canadian Health Measure Survey 2007–2009, identified less than 0.3 per cent of children as 
having moderate to severe dental fluorosis in Canada.18  In Canada, the prevalence of dental 
fluorosis of cosmetic concern is minimal. Most people with very mild dental fluorosis are unaware; 
it is barely noticeable to the untrained eye and does not affect health. Therefore, the burden of 
this condition at the population level is very small. 

Cognition 
Recent studies applicable to the Canadian context of community water fluoridation (CWF) 
conducted in Sweden,19 Canada20 and New Zealand21 found no association between fluoride 
exposure and cognition. After reviewing the available evidence from these and 16 other less 
relevant studies, the Canadian Agency for Drugs and Technology in Health (CADTH) concluded 
that there is evidence that Intellectual Quotient (IQ) and cognitive function are not associated with 
fluoride at the recommended level for CWF.22  However, further research with stronger 
methodology is necessary for confirmation of findings.  

Following the CADTH review, two studies from Mexico where salt fluoridation is used as opposed 
to CWF, found an association between mothers’ maternal urine fluoride concentration with IQ 
scores23 and attention deficit hyperactivity disorder24 in their children.  In Canada, maternal urine 
fluoride concentration levels in CWF communities were similar to those seen in the Mexico 
studies25 and an association between mothers’ maternal urine fluoride concentration and IQ 
scores in their children were also reported.26 After carefully reviewing this new research, Alberta 
Health concluded that the studies provide weak evidence that is not generalizable and cannot 
infer causality. A subsequent rapid review of this new evidence by CADTH supports this 

                                                      
18Cooney P. Report on the findings of the oral health component of the Canadian Health Measures Survey 2007–
2009. Ottawa: Health Canada, 2010: 1Á111. 
19Aggeborn, L. Öhman M. The Effects of Fluoride in the Drinking Water. Working paper 2017:20. Institute for Evaluation of 
Labour Market och Education Policy (IFAU). Journal of Political Economy.  
20Barberio AM, Quiñonez C, Hosein FS, McLaren L. Fluoride exposure and reported learning disability diagnosis among 
Canadian children: implications for community water fluoridation. Can J Public Health. 2017 Sep 14;108(3):e229-e239. 
doi: 10.17269/cjph.108.5951.  
21Broadbent J, Thomson W, Ramrakha S, Moffitt T, Zeng J, et al. Community water fluoridation and intelligence: 
Prospective study in New Zealand. Am.J.Public Health, 2015:105 (1):72-76. 
22Canadian Agency for Drugs and Technology in Health (CADTH) Community water fluoridation programs: a health 
technology assessment — review of dental caries and other health outcomes. CADTH Technology review no. 12. Ottawa 
(ON): CADTH; 2019. 
23Bashash M, Thomas D, Hu H, Martinez-Mier E, Sanchez B, Basu N, et al. Prenatal fluoride exposure and cognitive 
outcomes in children at 4 and 6-12 years of age in Mexico. Environ. Health Perspect., 2017: 125 (9): 097017-1-12.  
24Bashash M, Marchand M, Hu H, Till C, Martinez-Mier EA, et al. Prenatal fluoride exposure and attention deficit 
hyperactivity disorder (ADHD) symptoms in children at 6-12 years of age in Mexico City. Environ Int. 2018 Dec;121(Pt 
1):658-666. doi: 10.1016/j.envint.2018.09.017.   
25Till C, Green R, Grundy JG, Hornung R, Neufeld R, et al. Community water fluoridation and urinary fluoride 
concentrations in a national sample of pregnant women in Canada. Environ Health Perspect. 2018 Oct;126(10):107001. 
doi: 10.1289/EHP3546. 
26Green R, Lanphear B, Hornung R, Flora D, Martinez-Mier A, et al.  Association between maternal fluoride exposure 
during pregnancy and IQ scores in offspring in Canada. JAMA Pediatr., 2019: doi:10.1001/jamapediatrics.2019.1729 
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conclusion.27 These studies point to a need for further research in this area to better determine if 
the observed associations are meaningful, however, the overall weight of evidence on the 
relationship between CWF and cognition continues to support the safety of CWF. Alberta Health 
will continue to monitor new evidence in this area. 

Reviews of other potential health risks 
A systematic review conducted in the UK in 2000 considered 214 studies on the safety and 
efficacy of water fluoridation; 88 concerned side effects other than dental fluorosis.28 The review 
included all studies showing any negative effects from water fluoridation in humans. They found 
no association with water fluoride and adverse effects such as cancer, bone fracture and Down’s 
syndrome. 

Australia’s 2007 review update found insufficient evidence to reach a conclusion; a detailed 
review on bone fracture risk showed fluoridation has little effect, either protective or deleterious.29 

Health Canada’s Expert Panel review of fluoridation examined all identified human health risks, 
taking into account new studies and approaches including a literature review and total diet 
study.30 The report concluded that fluoride in drinking water up to twice the recommended 
amount is unlikely to cause adverse health effects, including cancer, bone fracture, 
immunotoxicity, reproductive/developmental toxicity, genotoxicity, and/or neurotoxicity. A fluoride 
level of 0.7 ppm in drinking water prevents excessive intake of fluoride through multiple sources 
of exposure.  

In 2011 the European Commission’s critical review31 of new evidence on the hazard profile, 
health effects, and human exposure to fluoridated water found: 

• the weight of evidence did not substantiate adverse health effects such as 
carcinogenicity, developmental neurotoxicity and reproductive toxicity; 

• exposure of water organisms to fluoridated water is not expected to lead to unacceptable 
risks to the environment; and  

• the fluoridation additive, hydrofluorosilicic acid, rapidly hydrolyzes in water and acts as if 
fluoride is naturally present in the water. Any slight impurities in the additive are at least 

                                                      
27 Canadian Agency for Drugs and Technology in Health (CADTH). Community water fluoridation: A review of neurological 
and cognitive effects. Ottawa; 2019 Oct. (CADTH rapid response report: summary with critical appraisal). 
28McDonagh MS, Whiting PF, Wilson PM, Sutton AJ, Chestnutt I, Cooper J, et al. Systematic review of water 
fluoridation. Bmj, 2000; 321 (7265): 855-859.  
29Australia National Health and Medical Research Council. A Systematic Review of the Efficacy and Safety of Fluoridation, 
2007. 
30Health Canada. Guidelines for Canadian Drinking Water Quality: Guideline Technical Document —Fluoride. Water, Air 
and Climate Change Bureau, Healthy Environments and Consumer Safety Branch, 2010. 
31European Commission. Scientific Committee on Health and Environmental Risks (SCHER). Critical review of any new 
evidence on the hazard profile, health effects, and human exposure to fluoride and the fluoridating agents of drinking 
water, 2011.  
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100 times less than drinking water guidelines established by the World Health 
Organization and are not regarded as a health risk. 

The overall body of scientific evidence supports CWF as a safe public health measure.   

Cost-effectiveness 
There have been multiple studies evaluating the cost-effectiveness of CWF including studies from 
the US, Australia and Canada. All of these studies have indicated that CWF is cost-effective. In a 
2015 systematic review32 it was concluded that the economic benefit of CWF exceeds the 
intervention cost. Furthermore, the cost-benefit ratio improves as the community population size 
increases. For larger communities of more than 20,000 people, it is estimated that every $1 
invested in this preventive measure yields approximately $38 savings in dental treatment costs.33   

Although other fluoride-containing products are available and contribute to the prevention and 
control of tooth decay, CWF has been identified as the most cost-effective method of delivering 
fluoride to all members of a community, regardless of socio-demographic factors that may 
otherwise affect their dental health.  

Ethics of community water fluoridation 
CWF, like most public health measures, has to balance the inherent tension between protecting 
valued individual rights and achieving positive societal goals such as avoided disease and greater 
equity or fairness in health. While individual choice should be preserved when possible, 
exceptions exist if there is a significant benefit to the broader community. The benefits of 
fluoridation significantly outweigh its potential negative effects and therefore justify limiting the 
freedom of choice for people who do not wish to have their water fluoridated. In addition, fluoride 
toothpaste and dental treatments alone will not reduce inequalities (unfair differences) in oral 
health because their use depends on individual behaviour and personal cost. 

In a 2003 Section 7 Charter of Rights and Freedoms analysis, the Supreme Court of British 
Columbia dismissed an applicant's claims for damages for personal injuries resulting from the 
fluoridation of public water. The Court determined that adding fluoride (a naturally occurring 

                                                      
32Schwendicke F, Dörfer CE, Schlattmann P,  Foster Page L, Thomson WM, Paris S. Socioeconomic inequality and caries 
a systematic review and meta-analysis. Journal of dental research, 2015; 94 (1): 10-18.  
33Ran T, Chattopadhyay SK, Community Preventive Services Task Force. Economic Evaluation of Community Water 
Fluoridation: A Community Guide Systematic Review. American journal of preventive medicine, 2016; 50 (6): 790-796. 
 

Sup
ers

ed
ed



12 Alberta Health | Position statement on community water fluoridation October 2019 

substance in water) was different than adding a drug or medication that did not naturally occur. 
Fluoridation at optimum levels was a minimal intrusion into a person’s right to liberty and security 
of the person, which are protected under the Charter. 

The odds of having tooth decay are significantly greater in people with low education levels (or 
low parental education) or low income.34  A 2016 study of the impact of the cessation of 
fluoridation in a large urban centre on tooth decay in children demonstrated increasing inequities 
in oral health in the absence of CWF.35  In 2007 the Nuffield Council on Bioethics (UK) advised 
that the reduction of ill health and reduction of health inequalities, especially among children, 
make fluoridation justifiable when balanced against the principles of avoiding coercive 
interventions and minimizing interventions in personal life.36 

The Canadian Agency for Drugs and Technologies (CADTH) review concluded that CWF is 
ethically justifiable from a public health perspective because of its health benefits and equitable 
approach. It is also appropriate and imperative, that governments, including municipal councils, 
take steps to promote the health of the populations they serve.37    

Conclusion  
The best available scientific evidence supports fluoridation as a safe and effective public health 
measure to improve oral health and reduce tooth decay. Alberta Health values the oral health of 
Albertans and supports fluoridation as a public health approach to minimize tooth decay and 
related complications. Municipal governments can be confident that the use of CWF at the 
recommended level is a safe public health measure that promotes the oral health of the 
population, and reduces inequities within communities. Alberta Health, Health Canada, the Public 
Health Agency of Canada, the United States Centers for Disease Control, and the World Health 
Organization, continue to monitor scientific evidence on this issue and continue to support 
fluoridation as a safe and effective way to prevent dental disease. 

                                                      
34Griffin SO, Jones K, Tomar SL. An economic evaluation of community water fluoridation. Journal of public health 
dentistry, 2001; 61 (2): 78-86.  
35 McLaren L, McNeil DA, Potestio M, Patterson S, Thawer S, Faris P, et al. Equity in children’s dental caries before and 
after cessation of community water fluoridation: differential impact by dental insurance status and geographic material 
deprivation. International journal for equity in health, 2016; 15 (24): 1. 
36Krebs LK., et al. Case study – Fluoridation of water, chapter 7 in Public health: ethical issues, 2007; London: Nuffield 
Council on Bioethics. 
37Canadian Agency for Drugs and Technology in Health (CADTH) Community water fluoridation programs: a health 
technology assessment — Evidence highlights. CADTH Technology review no. 12. Ottawa (ON): CADTH; 2019.  
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