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Dental caries (tooth decay) remains the most common noncommunicable disease 
worldwide and continues to impose significant dental and systemic health and 
economic burdens despite being largely preventable. Untreated disease 
contributes to pain, infection, reduced quality of life, and increased demand for 
restorative dental care. Governments, therefore, face policy decisions regarding 
population-level prevention strategies. This analysis evaluates policy options 
related to population-level fluoride exposure, including maintaining existing 
community water fluoridation (CWF) programs, expanding fluoridation coverage, 
discontinuing fluoridation in favor of clinical prevention strategies, and 
implementing alternative delivery mechanisms such as salt fluoridation. Drawing 
on Bardach’s Eightfold Path for policy analysis, options are assessed using public 
health policy criteria, including health impact, equity implications, economic 
considerations, safety, and implementation feasibility. Evidence shows that CWF 
can reduce caries prevalence and treatment needs at the population level, 
particularly in communities with limited access to preventive dental care. 
Economic evaluations indicate that fluoridation reduces expenditures associated 
with dental treatment. However, policy feasibility varies depending on 
infrastructure, governance systems, and public health capacity. For policymakers, 
fluoridation represents one component of broader health prevention strategies 
that combine population-level prevention with improved access to 
preventive services.
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Introduction

Caries remains the most common noncommunicable disease worldwide and continues to 
pose a significant public health challenge despite being largely preventable (1). Global 
estimates indicate that untreated caries in permanent teeth affects approximately two 
billion people worldwide, while more than 500 million children experience caries in 
primary (“baby”) teeth. Worldwide, nearly 3 in 10 people have untreated caries in their 
permanent (“adult”) teeth (2). Untreated disease contributes to pain, infection, impaired 
nutrition, reduced quality of life, and missed days of school and work (3).

Although effective preventive measures exist, many health systems continue to rely 
heavily on treatment-oriented models of dental care (1). In many countries, oral health 
services are financed largely through out-of-pocket payments (4), limiting access to 
preventive services and allowing preventable disease to progress until treatment 
becomes urgent and costly. As a result, governments increasingly face policy questions 
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about how to strengthen upstream prevention strategies that can 
reduce disease burden at the population level (5).

Fluoride reduces caries by strengthening weakened teeth and 
slowing the disease’s progression. Community water fluoridation 
(CWF) has been implemented in many jurisdictions as a public 
health intervention designed to reduce dental caries by maintaining 
controlled levels of fluoride in public drinking water systems (6, 7). 
At the same time, CWF remains contested in some contexts, 
reflecting broader debates about public health authority, political 
decision-making, and public acceptance that extend beyond scientific 
evidence (8). Thus, governments face policy choices regarding 
whether to maintain, expand, modify, or replace existing fluoridation 
programs as part of broader oral health prevention strategies.

This policy analysis evaluates options available to governments 
seeking to reduce population-level caries through strategies that 
increase fluoride exposure. Drawing on Bardach’s Eightfold Path 
for policy analysis (9), policy alternatives are assessed using 
commonly applied public health criteria, including health 
impact, equity implications, economic considerations, safety, and 
implementation feasibility.

Although this analysis draws on international evidence and 
comparative policy approaches, it is primarily intended to 
inform policymakers in higher-income settings with centralized 
water infrastructure while also considering alternative fluoride 
delivery strategies used in other global contexts.

The policy problem: how should 
governments reduce the population 
burden of dental caries?

Caries is the most common noncommunicable disease globally (1) 
despite being largely preventable. For policymakers, the challenge is to 
decide how governments can implement prevention strategies that 
reduce the disease burden across entire populations. Untreated 
dental disease contributes to pain, infection, impaired nutrition, 
reduced quality of life, and missed days of school and work. These 
outcomes generate avoidable health expenditures and productivity 
losses, placing pressure on health systems and public budgets (10).

Social and structural conditions strongly shape the distribution of 
caries. Disease burden is consistently higher among populations with 
lower income, limited access to dental care, and weaker health system 
infrastructure (1). Rural communities, marginalized populations, and 
individuals without regular access to preventive services experience 
higher rates of untreated disease. In many countries, oral health 
systems remain heavily treatment-oriented and are financed largely 
through out-of-pocket payments (1). These structural features limit 
access to preventive care, allowing disease to progress until 
treatment becomes urgent and costly.

For government decision-makers, the response to pediatric caries 
disease burden presents a particularly contentious policy concern. 
Severe early childhood caries frequently requires intravenous 
antibiotics and treatment under general anesthesia in hospital 
settings, placing additional pressure on public hospitals and 
publicly financed insurance programs (11). Dental conditions also 
contribute to emergency department visits, which often address 
acute pain or infection, burdening the emergency department 
without resolving the underlying disease process (12). These 
patterns highlight gaps in upstream prevention.

Caries results in substantial economic costs. Global estimates 
suggest that oral diseases generate hundreds of billions of dollars 
annually in direct treatment costs and productivity losses (10), 
not to mention increased disease and costs from systemic 
diseases such as diabetes, stroke, and dementia. In these 
circumstances, policymakers must determine which prevention 
strategies can reduce disease burden while limiting avoidable 
public expenditures. For policymakers responsible for public 
budgets and workforce productivity, these costs underscore the 
importance of effective prevention strategies.

These conditions create a structural policy problem. Clinical care 
alone cannot address population-wide patterns of disease, and 
individual behavior change strategies do not fully address the 
environmental and social factors that influence oral health 
outcomes. Given the limited nature of public funding, policymakers 
must consider how population-level prevention strategies can be 
used to reduce disease risk across entire communities (13). 
Governments consider different fluoride modalities when 
determining how best to reduce the burden of caries and its sequelae.

Governance and policy context

Decisions regarding drinking water quality are typically governed 
through national public health or environmental regulatory 
frameworks. National governments commonly establish drinking 
water standards and public health guidance. Implementation is 
carried out by regional authorities, municipal utilities, or public 
water operators responsible for managing water infrastructure. 
International organizations such as the World Health Organization 
provide guidance on drinking water safety and fluoride exposure. 
Yet decisions regarding fluoridation policies ultimately occur 
within national or subnational governance systems (14).

Countries vary in how they implement population-level exposure 
to fluoride as part of oral health prevention strategies. Some 
jurisdictions operate CWF programs that adjust fluoride 
concentrations in public water systems to reduce caries. Other 
countries rely primarily on alternative delivery mechanisms such as 
salt fluoridation, milk fluoridation, or widespread use of fluoride 
rinses, varnish or toothpaste (15, 16). Salt fluoridation programs 
have been implemented in many countries, particularly in Latin 
America and parts of Europe, often coordinated through national 
food regulation and nutrition policies.

Governance structures also influence how fluoridation policies 
are implemented within countries. Because water infrastructure is 
frequently managed at the municipal or regional level, fluoridation 
coverage may vary across jurisdictions. Urban areas served by 
centralized water systems are generally better positioned to 
implement CWF. In contrast, rural communities with 
decentralized water supplies or private wells may face greater 
implementation challenges (3).

In recent years, fluoridation policies have been revisited in multiple 
jurisdictions (17). Policy debates often reflect broader questions about 
public health authority, environmental exposure, public trust, and 
community autonomy (18). Differences in governance systems, 
regulatory authority, and the public’s confidence in health 
institutions influence how governments evaluate fluoridation policies 
and determine which prevention strategies are feasible within their 
regulatory and infrastructure contexts.
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Policy options

Governments seeking to reduce the burden of caries can 
pursue several policy options related to population-level fluoride 
exposure. These approaches differ in their potential health 
impact, implementation requirements, and alignment with 
national public health priorities. For policymakers, the central 
question is how governments should support fluoride delivery 
strategies as part of broader oral health prevention systems.

Option 1: maintain existing CWF programs

In jurisdictions where fluoridation infrastructure is already 
established, governments may choose to maintain current 
programs at recommended fluoride concentrations. This 
approach preserves an existing population-level prevention 
strategy that provides consistent fluoride exposure through 
public drinking water systems at the lowest per-person cost.

Option 2: expand CWF coverage

Governments may also consider expanding fluoridation to 
additional populations served by centralized water systems 
where fluoridation has not yet been implemented. Expansion 
strategies typically involve installing fluoridation equipment, 
establishing monitoring systems, and integrating oversight into 
existing drinking water regulatory frameworks, with lower per- 
person costs but higher initial infrastructure costs.

Option 3: discontinue water fluoridation 
and rely on clinical prevention strategies

Another option is to discontinue CWF and rely primarily on 
clinical and consumer-based prevention strategies. These 
approaches include fluoride toothpaste use, professional topical 
fluoride applications, dental sealants, and other preventive 
dental services delivered through health care systems. This 
decentralizes responsibility and cost.

Option 4: implement alternative 
population-level fluoride delivery strategies

Some countries have pursued alternative approaches such as 
salt fluoridation delivered through regulated food production 
systems. Implementing these strategies typically requires 
coordination with food producers, monitoring of fluoride 
concentrations in commercial products, and national 
surveillance systems to track population exposure.

These options represent distinct policy pathways for 
governments seeking to reduce caries through population-level 
fluoride exposure strategies. The policy options presented in this 
analysis were synthesized from fluoridation approaches currently 
implemented or debated internationally, as well as from 
strategies described in the public health and oral health 

literature. The options were adapted to support comparative 
analysis within the policy context under review and include: 

• maintaining existing CWF programs;
• expanding fluoridation coverage;
• discontinuing fluoridation in favor of clinical prevention 

strategies;
• and considering alternative population-level fluoride- 

delivery mechanisms, such as salt fluoridation.

The following sections evaluate these alternatives using public 
health policy criteria, including health impact, equity impact, 
economic implications, safety, and implementation feasibility.

Evaluation framework

This policy analysis uses Bardach’s Eightfold Path framework 
to systematically evaluate policy alternatives related to population- 
level fluoride exposure. The analysis operationalizes the framework 
by defining the policy challenge, assembling evidence, constructing 
policy alternatives, selecting evaluation criteria, projecting 
likely outcomes, confronting trade-offs, informing policy 
recommendations, and communicating the analysis in a structured 
narrative format. In this policy brief, these steps are applied 
through a comparative assessment of policy options rather than a 
formal quantitative scoring model. The analysis draws on a 
targeted review of systematic reviews, governmental and public 
health reports, and jurisdictional case studies relevant to fluoride 
policy. These sources informed the evaluation of public health 
effects, implementation considerations, and policy trade-offs 
associated with each option. More than 250 sources were reviewed, 
with priority given to recent systematic reviews, governmental 
evidence syntheses, and comparative policy analyses.

Evidence sources were identified through targeted searches 
of PubMed, Google Scholar, government public health websites, 
and reports from international health organizations. Search 
concepts included community water fluoridation, dental caries 
prevention, oral health equity, fluoride safety, economic 
evaluation, and fluoridation policy. Sources were evaluated for 
relevance to population-level fluoride interventions, oral health 
outcomes, policy implementation, economic considerations, and 
health equity. Sources with limited relevance to the policy 
questions under consideration were generally not incorporated 
into the final analysis. Additional details regarding evidence 
identification, selection, and prioritization are provided in Table 1.

Consistent with Bardach’s ‘select criteria’ step, five evaluation 
domains were selected because they reflect core decision-making 
considerations commonly used in public health policy analysis and 
oral health systems planning. Specifically, the analysis evaluates 
health impact, equity, economic impact, safety, and implementation 
feasibility. This analysis reveals both the likely effects of each policy 
option and the contextual factors that influence whether policies 
can be effectively implemented and sustained in practice. 

1. Health impact assesses the extent to which each policy option 
is likely to reduce the prevalence and severity of caries and 
associated treatment needs at the population level.

2. Equity examines how policy benefits and potential burdens 
are distributed across populations, particularly among 
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groups experiencing higher disease burden or having 
limited access to preventive services.

3. Economic impact evaluates program costs, potential savings 
from avoided dental treatment, and broader economic 
consequences associated with untreated oral disease.

4. Safety considers the scientific evidence regarding fluoride 
exposure at recommended levels and the regulatory 
systems used to monitor drinking water quality.

5. Implementation feasibility assesses whether existing 
infrastructure, governance systems, and institutional capacity 
can support effective and sustained policy implementation.

Health impact analysis

Policy question: how does CWF influence 
population-level caries burden and 
treatment needs?

Fluoride reduces caries risk by promoting remineralization of 
early enamel lesions and slowing progression to cavity formation. 
Population-level fluoride exposure policies are intended to reduce 
the incidence and severity of caries across communities. Because 
fluoridation is delivered through public water systems, exposure 
can reach broad populations independent of individual utilization 
of dental care or preventive services, although equity impacts may 
vary depending on infrastructure coverage and access (19).

Evaluations of fluoridation policies must also consider broader 
patterns of fluoride exposure. In many countries, fluoride 

toothpaste is widely used, and professional topical fluoride 
applications are provided in clinical settings. These interventions 
contribute to caries prevention and may reduce baseline disease 
risk compared with earlier decades when topical fluoride exposure 
was less common. However, unlike clinical preventive services that 
depend on individual access to care, fluoridation provides 
population-level exposure independent of health service utilization.

Systematic reviews of CWF have reported lower caries 
prevalence in fluoridated communities compared with non- 
fluoridated areas (6). However, contemporary evidence suggests 
that the incremental benefit of fluoridation may be smaller in 
populations with widespread fluoride toothpaste use than in 
historical settings (6). Evidence from jurisdictions that 
discontinued fluoridation provides additional insight into 
potential population effects. Studies comparing Calgary, Canada, 
where fluoridation ended in 2011, with nearby Edmonton, 
where fluoridation continued, reported higher caries prevalence 
among children in Calgary (20). Policy analyses of this case 
further indicate that the decision to terminate fluoridation was 
shaped by political dynamics and public discourse rather than 
scientific evidence alone (21). These findings suggest that the 
discontinuation of water fluoridation may be associated with 
increased disease burden at the population level (22).

Reductions in disease prevalence can also influence treatment 
needs. Severe untreated caries may require complex restorative 
procedures or hospital-based dental treatment, particularly 
among young children requiring care under general anesthesia 
(23). Prevention strategies that reduce disease incidence can, 
therefore, decrease demand for resource-intensive treatment.

Overall, evidence indicates that CWF can reduce caries 
prevalence and treatment needs at the population level (3). The 
magnitude of these effects may vary depending on baseline disease 
levels, fluoride exposure from other sources, and patterns of access 
to preventive dental care. For these reasons, CWF is best 
understood as one component of broader prevention strategies 
aimed at reducing dental disease across populations.

Equity impact assessment

Policy question: how might CWF influence 
disparities in caries and access to 
prevention across different populations?

Caries is unevenly distributed across populations and strongly 
influenced by social and structural drivers of health. Global oral 
health policy reports consistently show higher disease burden 
among populations experiencing socioeconomic disadvantage. 
Across many health systems, lower-income populations and 
those with limited access to preventive dental services 
experience higher levels of untreated disease, reflecting barriers 
such as cost, transportation, and provider availability.

Children from disadvantaged households are particularly 
affected by these disparities (24, 25). Early childhood caries is 
more common among children living in poverty, and untreated 
disease may progress to conditions requiring extensive 
restorative procedures or hospital-based dental treatment (26).

Population-level prevention strategies are often emphasized in 
global oral health policy because they can reach individuals 

TABLE 1 Evidence identification and selection process.

Component Description

Evidence Sources PubMed, Google Scholar, governmental public health 

websites, international health organization reports, 

and policy/evidence synthesis documents

Search Concepts Community water fluoridation, dental caries 

prevention, oral health equity, fluoride safety, 

economic evaluation, oral health policy, population 

oral health, fluoridation policy, and policy analysis

Evidence Review More than 250 evidence sources reviewed

Relevance Assessment Sources evaluated for relevance to population oral 

health outcomes, policy implementation and 

feasibility, economic considerations, health equity, 

and community-level fluoride interventions

Evidence Prioritization Priority given to systematic reviews and meta- 

analyses, government evidence syntheses, 

comparative policy analyses, jurisdictional case 

studies, and position statements issued by public 

health organizations

Application to Policy 

Analysis

Evidence synthesis and evaluation were guided by 

Bardach’s policy analysis framework. Consistent with 

Bardach’s ‘select criteria’ step, policy options were 

evaluated according to health impact, equity, 

economic impact, safety, and implementation 

feasibility.
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regardless of access to clinical services. CWF provides fluoride 
exposure through drinking water systems and may reduce 
disparities in preventive exposure across populations when 
access to centralized water systems is widespread (3).

However, the impact on equity depends on infrastructure and 
access to care. The magnitude of benefit may vary depending on 
infrastructure, patterns of water access, and other sources of fluoride 
exposure (27).

From an equity perspective, fluoridation policies may be 
understood within a proportionate universalism framework, in 
which population-wide interventions can provide broad benefits 
while potentially yielding greater absolute gains among populations 
with higher baseline disease burden. However, equity effects depend 
on whether disadvantaged populations are effectively reached. 
Communities relying on private wells, decentralized water systems, 
or limited public infrastructure may experience different levels of 
direct exposure to fluoridated water, although some benefits may still 
accrue through broader community and environmental pathways. 
Prevention strategies that rely primarily on clinical services may risk 
widening disparities when access to preventive dental care is uneven.

Economic impact analysis

Policy question: what are the economic 
costs and potential savings associated with 
implementing or maintaining CWF?

Untreated dental disease generates substantial economic 
losses: global estimates of $710 billion annually in total costs 
($387 billion direct treatment costs and $323 billion productivity 
losses, reflecting missed work and school days, reduced 
workforce participation, and broader economic disruption) (10).

CWF operates through existing drinking water infrastructure, 
resulting in relatively low per-person costs, particularly in larger 
municipal systems where costs are distributed across many users. 
However, implementation and maintenance costs may be 
proportionally higher in smaller or decentralized water systems, 
where infrastructure and operational capacity are limited. Economic 
evaluations have reported that fluoridation can reduce dental 
treatment needs by lowering the incidence of caries and reducing 
spending on restorative procedures such as fillings and extractions 
(28). The US Centers for Disease Control and Prevention has 
identified fluoridation as a cost-saving public health intervention in 
many U.S. communities, although economic outcomes may vary 
across jurisdictions depending on infrastructure, population size, and 
baseline disease burden (29–31). Research estimates that residents of 
fluoridated communities in the U.S. saved $32.19 per capita because 
the rate of dental caries was lower in such communities (29).

Safety and risk assessment

Policy question: what evidence exists 
regarding the safety of CWF at 
recommended fluoride concentrations?

Public health authorities have established recommended 
fluoride concentrations to optimize caries prevention while 

limiting the likelihood of dental fluorosis. The United States Public 
Health Service recommends a concentration of 0.7 milligrams of 
fluoride per liter for CWF (32). International guidance from the 
World Health Organization similarly recognizes that low levels of 
fluoride exposure can contribute to caries prevention while higher 
concentrations may increase the risk of fluorosis.

Public water systems routinely monitor fluoride 
concentrations and adjust dosing to maintain recommended 
levels. Extensive reviews by public health authorities have 
concluded that CWF at recommended concentrations is a safe 
and effective strategy for preventing caries (33–36).

Safety assessments often examine dental fluorosis, a change in 
enamel appearance that can occur during tooth development. 
When fluoridation levels are maintained within recommended 
ranges, fluorosis is generally mild and considered cosmetic 
rather than a health risk (37). Severe fluorosis and skeletal 
fluorosis occur at fluoride concentrations substantially higher 
than those used in regulated CWF programs.

Some studies examining potential systemic or neurodevelopmental 
effects analyzed fluoride exposures that were usually substantially 
higher than those encountered in controlled CWF systems. At the 
same time, scientific and policy discussions continue regarding total 
fluoride exposure from multiple sources and the interpretation of 
emerging evidence related to neurodevelopmental effects. Current 
public health guidance in several countries continues to support 
CWF at recommended concentrations while emphasizing ongoing 
monitoring and evidence review.

For areas that do not engage in CWF, policymakers should be 
aware of the natural, pre-existing fluoride concentrations in 
drinking water. About 180 million people, roughly 2 percent of the 
global population, live in communities whose primary water 
sources exceed the World Health Organization’s recommended 
fluoride limit, which is 1.5 mg/L of water. Researchers have created 
a global fluoride hazard map, based on machine learning, that 
policymakers can consult (38). Knowledge of natural fluoride levels 
can enable policymakers to take appropriate action, such as 
defluoridation or publicly advising residents to choose a different 
drinking water source with a lower fluoride concentration.

Implementation feasibility, 
compliance and governance

The feasibility of population-level fluoride exposure policies 
depends on infrastructure, institutional capacity, and regulatory 
authority. For policymakers, feasibility considerations include 
whether existing water systems can support fluoridation and 
which institutions are responsible for oversight and compliance 
with public health guidance.

CWF is most easily implemented in areas served by centralized 
municipal water systems where treatment processes already occur. 
In these settings, fluoridation can be integrated into routine water 
treatment operations with relatively modest technical requirements.

Implementation becomes more complex in regions with 
decentralized water supply systems. Rural communities, small 
municipalities, and areas relying on private wells or small-scale 
systems may lack the infrastructure needed to support centralized 
fluoridation programs, making population-level fluoride exposure 
more difficult to achieve through drinking water systems (3, 39).
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Governance structures also influence feasibility. In many 
countries, national governments establish drinking water 
standards and public health guidance. At the same time, 
regional authorities or municipal utilities operate water systems, 
requiring coordination between regulatory agencies, public 
health institutions, and local utilities.

Implementation considerations

For policymakers, implementation planning focuses on 
ensuring that fluoridation programs operate consistently and 
maintain public confidence.

Monitoring and regulatory oversight play an important role in 
maintaining appropriate fluoride concentrations. Water utilities 
typically conduct routine testing to verify fluoride levels and 
ensure compliance with drinking water regulations. In many 
jurisdictions, environmental or public health agencies oversee 
reporting systems that track fluoride concentrations and support 
regulatory compliance (40, 41).

Public communication is also an important component of 
implementation. Because drinking water policies affect entire 
communities, policymakers often face questions regarding safety, 
effectiveness, and individual choice. Transparent communication 
about how fluoridation helps reduce caries, the safeguards used 
to monitor fluoride levels, and the evidence supporting its use 
can support informed public dialogue and strengthen public 
trust (42).

Integration with broader oral health prevention strategies 
should also be considered. Water fluoridation programs are 
most effective when implemented alongside other preventive 

measures, such as fluoride toothpaste, fluoride varnish, dental 
sealants, oral health education (15) and healthy nutrition.

Recommendations

Based on the available evidence and comparative evaluation 
of health impact, equity, economic impact, safety, and 
implementation feasibility (Figure 1), policymakers considering 
population-level fluoride exposure policies may consider several 
strategies to support effective and equitable prevention of caries.

First, governments should maintain existing CWF programs at 
recommended concentrations where infrastructure and regulatory 
capacity already exist. Maintaining programs preserves a 
population-level prevention strategy that can reach entire 
communities regardless of access to dental care.

Second, policymakers may consider expanding fluoridation 
coverage in jurisdictions where centralized water infrastructure 
makes implementation feasible. Expansion strategies should be 
accompanied by regulatory oversight, monitoring systems, and 
transparent public communication to maintain safe fluoride 
concentrations and support public trust. In resource- 
constrained settings where CWF may be less feasible, 
policymakers should consider alternative population-level 
fluoride delivery strategies, such as greater reliance on other 
preventive approaches tailored to local infrastructure and 
governance systems.

Third, governments should strengthen surveillance systems 
that monitor oral health outcomes and disparities across 
populations. Tracking indicators such as caries prevalence, 
untreated disease, and treatment utilization can help 

FIGURE 1 

Population-level fluoride policy options: A comparative policy analysis the first five columns represent the primary evaluation criteria used in the 
comparative policy analysis. The final column summarizes key implementation limitations associated with each policy option.
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policymakers evaluate whether prevention strategies are achieving 
their intended public health impact.

Fourth, fluoridation policies should be integrated with broader 
oral health prevention strategies, including access to preventive 
dental services, fluoride toothpaste use, and community-based 
prevention programs. Research in oral health systems and 
medical–dental integration highlights the importance of 
coordinated prevention strategies that operate across health care 
and public health systems.

Fifth, policymakers should support initiatives that raise the 
public’s oral health literacy. Even population health measures can 
be less effective, for example, if people are not actually drinking 
fluoridated tap water or adding fluoridated salt to prepared foods. 
These initiatives can encourage people to use these sources of 
fluoride, as well as instill a broader knowledge about the important 
roles played by dietary choices, toothbrushing, and other factors.

Sixth, policymakers should support continued research and 
transparent public reporting on fluoride exposure and oral 
health outcomes. Ongoing evaluation can help governments 
assess program effectiveness, respond to emerging scientific 
evidence, and maintain public confidence in prevention policies.

Finally, policymakers should review the regulatory framework 
in their geographical jurisdictions to determine whether water 
standards or rules are consistently applied, regardless of whether 
a water company is publicly or privately owned.

Author contributions

JW: Formal analysis, Methodology, Conceptualization, 
Visualization, Writing – original draft, Writing – review & editing, 
Funding acquisition. MJ: Resources, Writing – review & editing. 
SF-O: Formal analysis, Writing – original draft, Software, Project 
administration, Resources, Writing – review & editing.

Funding

The author(s) declared that financial support was not received 
for this work and/or its publication.

Conflict of interest

MJ was employed by company Jacob Strategies.
The remaining author(s) declared that this work was conducted 

in the absence of any commercial or financial relationships that 
could be construed as a potential conflict of interest.

Generative AI statement

The author(s) declared that generative AI was not used in the 
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this 
article has been generated by Frontiers with the support of 
artificial intelligence and reasonable efforts have been made to 
ensure accuracy, including review by the authors wherever 
possible. If you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed 
or endorsed by the publisher.

References

1. World Health Organization. Sugars and dental caries (2025). Available online at: 
https://www.who.int/news-room/fact-sheets/detail/sugars-and-dental-caries
(Accessed March 22, 2026).

2. Bernabe E, Marcenes W, Abdulkader RS, Abreu LG, Afzal S, Alhalaiqa FN, et al. 
Trends in the global, regional, and national burden of oral conditions 
from 1990 to 2021: a systematic analysis for the global burden of disease 
study 2021. Lancet. (2025) 405(10482):897–910. doi: 10.1016/S0140-6736(24)02811-3

3. National Institutes of Health. Oral Health in America: Advances and Challenges. 
Bethesda, MD: National Institute of Dental and Craniofacial Research, National 
Institutes of Health (2021). p. 790.

4. Ardakani M, Bayati M. Global situation of oral health coverage toward universal 
health coverage: a scoping review. Prev Med Rep. (2025) 58:103227. doi: 10.1016/j. 
pmedr.2025.103227

5. Pitts NB, Mayne C. A Global Consensus for Achieving a Dental Cavity Free Future: 
Recommendations for New Caries-Related Policies. London: King’s College London 
(2021). doi: 10.18742/PUB01-045

6. Iheozor-Ejiofor Z, Walsh T, Lewis SR, Riley P, Boyers D, Clarkson JE, et al. Water 
fluoridation for the prevention of dental caries. Cochrane Database Syst Rev. (2024) 
10(10):CD010856. doi: 10.1002/14651858.CD010856.pub3

7. Sharma V, Crowe M, Cassetti O, Winning L, O’Sullivan A, O’Sullivan M. Dental caries in 
children in Ireland: a systematic review. Community dentistry and oral epidemiology—wiley 
online library. Community Dent Oral Epidemiol. (2024) 52(1):24–38. doi: 10.1111/cdoe. 
12897

8. Lowery G, Flinders M, Gibson BJ. When evidence alone is not enough: the 
problem, policy and politics of water fluoridation in England. Evid Policy. (2021) 
17(3):507–23. doi: 10.1332/174426420X16079614941921

9. Bardach E, Patashnik EM. A Practical Guide for Policy Analysis: The Eightfold Path 
to More Effective Problem Solving. 7th ed Thousand Oaks, CA: CQ Press (2024).

10. Jevdjevic M, Listl S. Global, regional, and country-level economic impacts of oral 
conditions in 2019. J Dent Res. (2025) 104(1):17–21. doi: 10.1177/00220345241281698

11. da Silva K, Lionel A, O’Brien JM, Wright KD, Raazi M. The use of general 
anesthesia for pediatric dentistry in Saskatchewan: a retrospective study. J Can 
Dent Assoc. (2022) 88:m9. Available online at: https://jcda.ca/m9

12. Figueiredo R, Fournier K, Levin L. Emergency department visits for dental 
problems not associated with trauma in Alberta, Canada. Int Dent J. (2020) 
67(6):378–83. doi: 10.1111/idj.12315

13. Harris R. The costs of oral disease prevention versus treatment. Br Dent J. (2024) 
236(12):966. doi: 10.1038/s41415-024-7556-8

14. Frazão P, Tavares ABS, Morris AJ, Pollick H. Water fluoridation: institutional 
arrangements and regulatory mechanisms in three selected countries. J Public 
Health Dent. (2026). doi: 10.1111/jphd.70048

15. Horst JA, Tanzer JM, Milgrom PM. Fluorides and other preventive strategies for 
tooth decay. Dent Clin North Am. (2018) 62(2):207–34. doi: 10.1016/j.cden.2017.11.003

16. Association of State and Territorial Dental Directors. Best practice approach 
report: community water fluoridation. ASTDD Best Practices Project. Reno, NV: 
Association of State and Territorial Dental Directors (2024). Available online at: 
https://www.astdd.org/bestpractices/BPAFluoridation.pdf (Accessed March 30, 
2026).

17. Public Health Agency of Canada. The State of Community Water Fluoridation 
across Canada (2022). Available online at: https://www.canada.ca/en/public-health/ 
services/publications/healthy-living/community-water-fluoridation-across-canada. 
html (Accessed May 18, 2026).

Ortiz Wolfe et al.                                                                                                                                                       10.3389/froh.2026.1847759

Frontiers in Oral Health 07 frontiersin.org

https://www.who.int/news-room/fact-sheets/detail/sugars-and-dental-caries
https://doi.org/10.1016/S0140-6736(24)02811-3
https://doi.org/10.1016/j.pmedr.2025.103227
https://doi.org/10.1016/j.pmedr.2025.103227
https://doi.org/10.18742/PUB01-045
https://doi.org/10.1002/14651858.CD010856.pub3
https://doi.org/10.1111/cdoe.12897
https://doi.org/10.1111/cdoe.12897
https://doi.org/10.1332/174426420X16079614941921
https://doi.org/10.1177/00220345241281698
https://jcda.ca/m9
https://doi.org/10.1111/idj.12315
https://doi.org/10.1038/s41415-024-7556-8
https://doi.org/10.1111/jphd.70048
https://doi.org/10.1016/j.cden.2017.11.003
https://www.astdd.org/bestpractices/BPAFluoridation.pdf
https://www.canada.ca/en/public-health/services/publications/healthy-living/community-water-fluoridation-across-canada.html
https://www.canada.ca/en/public-health/services/publications/healthy-living/community-water-fluoridation-across-canada.html
https://www.canada.ca/en/public-health/services/publications/healthy-living/community-water-fluoridation-across-canada.html
https://doi.org/10.3389/froh.2026.1847759
https://www.frontiersin.org/journals/oral-health
https://www.frontiersin.org/


18. Savitz DA. Evidence-based water fluoridation policy. Sci Adv. (2025) 11(47): 
eaed4503. doi: 10.1126/sciadv.aed4503

19. McLaren L, Petit R. Universal and targeted policy to achieve health equity: a critical 
analysis of the example of community water fluoridation cessation in calgary, Canada in 
2011. Crit Public Health. (2018) 28(2):153–64. doi: 10.1080/09581596.2017.1361015

20. McLaren L, Patterson SK, Faris P, Chen G, Thawer S, Figueiredo R, et al. 
Fluoridation cessation and children’s dental caries: a 7-year follow-up evaluation of 
grade 2 schoolchildren in calgary and Edmonton, Canada. Community Dent Oral 
Epidemiol. (2022) 50:391–403. doi: 10.1111/cdoe.12685

21. O’Neill B, Kapoor T, McLaren L. Politics, science, and termination: a case study of 
water fluoridation policy in calgary in 2011. Rev Policy Res. (2019) 36(1):99–120. 
doi: 10.1111/ropr.12318

22. Sexton CT, Barzi F, Do L, Lalloo R, Stormon N. Government decisions to remove 
water fluoridation: a qualitative analysis. Crit Public Health. (2025) 36(1):2605755. 
doi: 10.1080/09581596.2025.2605755

23. Yazdanbakhsh E, Bohlouli B, Patterson S, Amin M. Community water fluoride 
cessation and rate of caries-related pediatric dental treatments under general 
anesthesia in Alberta, Canada. Can J Public Health. (2024) 115(2):305–14. doi: 10. 
17269/s41997-024-00858-w

24. Setiawan AS, Indriyanti R, Sukmasari S. Breaking the cycle: how poverty affects 
children’s oral health in developing nations—a rapid review. Front Public Health. 
(2025) 13:1612026. doi: 10.3389/fpubh.2025.1612026

25. Almajed OS, Aljouie AA, Alharbi MS, Alsulaimi LM. The impact of 
socioeconomic factors on pediatric oral health: a review. Cureus. (2024) 16(2): 
e53567. doi: 10.7759/cureus.53567

26. Firman N, Dezateux C, Muirhead V. Inequalities in children’s tooth decay 
requiring dental extraction under general anaesthetic: a longitudinal study using 
linked electronic health records. BMJ Public Health. (2024) 2(1):e000622. doi: 10. 
1136/bmjph-2023-000622

27. Song Y, Kim J. Community water fluoridation: caveats to implement justice in public 
oral health. Int J Environ Res Public Health. (2021) 18(5):2372. doi: 10.3390/ijerph18052372

28. Belotti L, Frazão P. Economic evaluation of community water fluoridation in an 
upper-middle-income country. Braz Dent J. (2024) 35:e24-5994. doi: 10.1590/0103- 
644020245994

29. O’Connell J, Rockell J, Ouellet J, Tomar SL, Maas W. Costs and savings associated 
with community water fluoridation in the United States. Health Aff (Millwood). 
(2016) 35(12):2224–32. doi: 10.1377/hlthaff.2016.0881

30. Ran T, Chattopadhyay SK. Economic evaluation of community water fluoridation: 
a community guide systematic review. Am J Prev Med. (2016) 50(6):790–6. doi: 10. 
1016/j.amepre.2015.10.014

31. Centers for Disease Control and Prevention. Return on Investment: Optimally 
Fluoridated Water (2024). Available online at: https://www.cdc.gov/oral-health/ 
php/infographics/roi-fluoridated-water.html (Accessed April 1, 2026).

32. U.S. Public Health Service. U.S. Public health service recommendation for 
fluoride concentration in drinking water for the prevention of dental caries. Public 
Health Rep. (2015) 130(4):318–31. doi: 10.1177/003335491513000408

33. European Food Safety Authority. Updated consumer risk assessment of fluoride 
in food and drinking water including the contribution from other sources of oral 
exposure. EFSA J. (2025) 23(7):e9478. doi: 10.2903/j.efsa.2025.9478 Available online 
at: https://efsa.onlinelibrary.wiley.com/doi/10.2903/j.efsa.2025.9478 (Accessed 
March 22, 2026).

34. Department of Health and Social Care. Water Fluoridation Health Monitoring 
Report (2026). Available online at: https://www.gov.uk/government/publications/ 
water-fluoridation-health-monitoring-report-for-england-2026 (Accessed June 16, 
2026).

35. Health Research Board. Impact of community water fluoridation on systemic 
health excluding oral health. An evidence review. Available online at: https://www. 
hrb.ie/publication/impact-of-community-water-fluoridation-on-systemic-health- 
excluding-oral-health-an-evidence-review/ (Accessed April 1, 2026)

36. Ministry of Health New Zealand. Community Water Fluoridation: An evidence 
review (2024). Available online at: https://www.health.govt.nz/publications/ 
community-water-fluoridation-an-evidence-review (Accessed February 16, 2026).

37. The Academy of Medical Sciences. Evidence Synthesis Report on the 
Optimal Concentration of Water Fluoridation in the UK. London: The Academy of 
Medical Sciences (2025). Available online at: https://acmedsci.ac.uk/file-download/ 
academy-water-fluoridation-report-2025 (Accessed March 22, 2026).

38. Podgorski J, Berg M. Global analysis and prediction of fluoride in groundwater. 
Nat Commun. (2022) 13(1):4232. doi: 10.1038/s41467-022-31940-x

39. Ehsani JP, Bailie R. Feasibility and costs of water fluoridation in remote Australian 
Aboriginal communities.. BMC Public Health. (2007) 7(1):100. doi: 10.1186/1471- 
2458-7-100

40. American Water Works Association. M4 Water Fluoridation Principles and 
Practices., Sixth edn. 2016 Denver, CO: American Water Works Association (2016).

41. Wisconsin Department of Health Services. Fluoridation for Water Operators 
(2025). Available online at: https://www.dhs.wisconsin.gov/oral-health/water- 
operator.htm (Accessed April 1, 2026).

42. Salahi L. Navigating Public Health and Politics in Fluoride Coverage. Columbia, 
MO: Association of Health Care Journalists (2025). Available online at: https:// 
healthjournalism.org/blog/2025/04/reporting-on-water-fluoridation-during-an- 
infodemic/ (Accessed April 1, 2026).

Ortiz Wolfe et al.                                                                                                                                                       10.3389/froh.2026.1847759

Frontiers in Oral Health 08 frontiersin.org

https://doi.org/10.1126/sciadv.aed4503
https://doi.org/10.1080/09581596.2017.1361015
https://doi.org/10.1111/cdoe.12685
https://doi.org/10.1111/ropr.12318
https://doi.org/10.1080/09581596.2025.2605755
https://doi.org/10.17269/s41997-024-00858-w
https://doi.org/10.17269/s41997-024-00858-w
https://doi.org/10.3389/fpubh.2025.1612026
https://doi.org/10.7759/cureus.53567
https://doi.org/10.1136/bmjph-2023-000622
https://doi.org/10.1136/bmjph-2023-000622
https://doi.org/10.3390/ijerph18052372
https://doi.org/10.1590/0103-644020245994
https://doi.org/10.1590/0103-644020245994
https://doi.org/10.1377/hlthaff.2016.0881
https://doi.org/10.1016/j.amepre.2015.10.014
https://doi.org/10.1016/j.amepre.2015.10.014
https://www.cdc.gov/oral-health/php/infographics/roi-fluoridated-water.html
https://www.cdc.gov/oral-health/php/infographics/roi-fluoridated-water.html
https://doi.org/10.1177/003335491513000408
https://doi.org/10.2903/j.efsa.2025.9478
https://efsa.onlinelibrary.wiley.com/doi/10.2903/j.efsa.2025.9478
https://www.gov.uk/government/publications/water-fluoridation-health-monitoring-report-for-england-2026
https://www.gov.uk/government/publications/water-fluoridation-health-monitoring-report-for-england-2026
https://www.hrb.ie/publication/impact-of-community-water-fluoridation-on-systemic-health-excluding-oral-health-an-evidence-review/
https://www.hrb.ie/publication/impact-of-community-water-fluoridation-on-systemic-health-excluding-oral-health-an-evidence-review/
https://www.hrb.ie/publication/impact-of-community-water-fluoridation-on-systemic-health-excluding-oral-health-an-evidence-review/
https://www.health.govt.nz/publications/community-water-fluoridation-an-evidence-review
https://www.health.govt.nz/publications/community-water-fluoridation-an-evidence-review
https://acmedsci.ac.uk/file-download/academy-water-fluoridation-report-2025
https://acmedsci.ac.uk/file-download/academy-water-fluoridation-report-2025
https://doi.org/10.1038/s41467-022-31940-x
https://doi.org/10.1186/1471-2458-7-100
https://doi.org/10.1186/1471-2458-7-100
https://www.dhs.wisconsin.gov/oral-health/water-operator.htm
https://www.dhs.wisconsin.gov/oral-health/water-operator.htm
https://healthjournalism.org/blog/2025/04/reporting-on-water-fluoridation-during-an-infodemic/
https://healthjournalism.org/blog/2025/04/reporting-on-water-fluoridation-during-an-infodemic/
https://healthjournalism.org/blog/2025/04/reporting-on-water-fluoridation-during-an-infodemic/
https://doi.org/10.3389/froh.2026.1847759
https://www.frontiersin.org/journals/oral-health
https://www.frontiersin.org/

	Community water fluoridation policy and population oral health: a policy analysis
	Introduction
	The policy problem: how should governments reduce the population burden of dental caries?

	Governance and policy context
	Policy options
	Option 1: maintain existing CWF programs
	Option 2: expand CWF coverage
	Option 3: discontinue water fluoridation and rely on clinical prevention strategies
	Option 4: implement alternative population-level fluoride delivery strategies

	Evaluation framework
	Health impact analysis
	Policy question: how does CWF influence population-level caries burden and treatment needs?

	Equity impact assessment
	Policy question: how might CWF influence disparities in caries and access to prevention across different populations?

	Economic impact analysis
	Policy question: what are the economic costs and potential savings associated with implementing or maintaining CWF?

	Safety and risk assessment
	Policy question: what evidence exists regarding the safety of CWF at recommended fluoride concentrations?

	Implementation feasibility, compliance and governance
	Implementation considerations
	Recommendations
	Author contributions
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


