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Executive summary –  
One in a Million 
 

The dental benefits of water fluoridation 
 

Fluoride introduced to the saliva in the mouth helps to prevent or reduce the 
effects of acidic bacteria attacking and destroying the enamel surfaces of 
teeth.  Fluoride toothpaste and fluoridated water represent a powerful 
combination of defences against tooth decay.   
 

All water supplies contain fluoride naturally.  At or around a concentration of 
one part of fluoride per million parts of water, there is evidence that it benefits 
dental health by reducing the amount and severity of tooth decay.   
 

Fluoridation is the controlled process of replicating these benefits by topping 
up the fluoride level in water containing insufficient levels of naturally 
occurring fluoride. 
 

Studies have found that, on average, children in fluoridated areas have 
between about 30% and 50% fewer decayed, missing and filled teeth than 
children in non-fluoridated areas.  Studies have also found that around 15% 
more children are completely free from tooth decay in fluoridated areas than 
in non-fluoridated areas.   
 

These dental benefits have been shown to be over and above those achieved 
from consistent use of fluoride toothpaste. 
 

Dental benefits from fluoridation have also been identified for adults.  A 
systematic review of the evidence found that, on average, adults with lifelong 
residence in fluoridated areas had between 27% and 35% less tooth decay 
than those with lifelong residence in non-fluoridated areas. 
 

Poor oral health is linked to social deprivation.  Children from the most 
deprived backgrounds generally have more tooth decay than those from the 
most affluent ones.   
 

However, a number of studies have suggested that fluoridation may help to 
reduce these dental health inequalities and that children in some socially 
deprived communities with fluoridated water have, on average, less tooth 
decay than children in some more affluent communities with non-fluoridated 
water. 
 

Dental fluorosis 
 

There are some 90 different causes of markings on the enamel surfaces of 
teeth.  One of those causes is dental fluorosis which, in most cases, appears 
as barely visible pearly white flecks on the tooth surfaces and is undetectable 
except by an expert.  The more obvious, cosmetically unacceptable forms of 
fluorosis are uncommon in the UK. 
 

Fluorosis results from excessive ingestion of fluoride as teeth are being 
formed during early childhood.  Many experts believe that an especially 
important factor is the swallowing of fluoride toothpaste by young children. 
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Professional advice to parents is to supervise their children’s toothbrushing up 
to the age of seven.  They should ensure that only a pea-sized amount of 
paste is smeared on to the brush and that their child spits it out at the end of 
brushing. 
 

Fluorosis may affect some children in both non-fluoridated and fluoridated 
areas.  Having reviewed the evidence, the Medical Research Council 
estimates that, on average, around 1% of children in non-fluoridated areas 
and 3% to 4% of children in fluoridated areas are likely have cosmetically 
significant fluorosis. 
 

The small increase in fluorosis in fluoridated areas is offset by significant 
reductions in tooth decay.  It must also be borne in mind that tooth decay, as 
well as causing pain and discomfort, is often unsightly when it occurs in the 
front teeth that are most visible to other people. 
 

Fluoridation and general health 
 

Poor oral health impacts on individuals’ general health.  By improving oral 
health, fluoridation is contributing to their general health and enhancing quality 
of life by reducing their experience of the pain and discomfort associated with 
toothache. 
 

Epidemiological studies and independent reviews of the relevant medical and 
scientific literature have consistently failed to find evidence that fluoride in 
water at or around one part per million has any effect on the health of the 
body other than reducing tooth decay.  Similarly, no evidence of harm to 
health has been identified from routine public health monitoring in fluoridated 
areas.  
 

People have drunk naturally fluoridated water at or around the one part per 
million concentration for generations.  There is no evidence that they have 
suffered harm to their general health from doing so.  There is evidence, 
however, that naturally fluoridated water benefits dental health. 
 

Artificial water fluoridation involves replicating the benefits associated with 
naturally occurring fluoride in water.  This is achieved by topping up the 
fluoride concentration where it is too low to afford protection against tooth 
decay.   
 

Whether occurring naturally or added through a fluoridation process, the 
fluoride ions in the water that consumers receive when they turn on the tap 
are identical. In theory, therefore, there is no reason to believe that artificial 
fluoridation should cause health problems where natural fluoridation has not.  
Studies have shown that there are no significant differences in the 
bioavailability of artificially and naturally fluoridated water. 
 

Legal aspects and decision-making 
 

Decisions about whether to introduce a community water fluoridation scheme 
to reduce tooth decay have always been made at a local level in the UK. 
Before 1974 decisions were made by local councils. Between 1974 and 2012 
they were made by health authorities. The Health and Social Care Act 2012, 
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by amending the Water Industry Act 1991, returned responsibility for those 
decisions to those local authorities with public health responsibilities. 
 
A public consultation lasting at least three months must be undertaken before 
a final decision about whether or not to fluoridate water supplies is made.  For 
further details see The Water Fluoridation (Proposals and Consultation) 
Regulations 2013.  Water companies are required by law to accede to 
requests made by the ‘relevant authority’ to fluoridate specified water 
supplies.   
 

Technical and scientific aspects of water 
fluoridation 
 

The fluoride materials used in water fluoridation schemes are derived from the 
same minerals in rocks that give rise to naturally occurring fluoride in water 
that passes over the rocks.   
 

Whether naturally present or added by means of an artificial fluoridation 
process, fluoride in water is present in the form of the simple fluoride ion.  
Naturally occurring fluoride ions and those resulting from artificial fluoridation 
behave identically.  It means that, chemically, there is no difference between 
artificial and natural fluoridation. 
 

In the UK, the fluoridation process is governed by a detailed code of practice 
issued by the Drinking Water Inspectorate (DWI), which is responsible for 
regulating drinking water quality. 
 

The extent of water fluoridation 
 

Around 5.8 million people in the UK are supplied with artificially fluoridated 
water.  In addition, an estimated 330,000 people are supplied with water 
whose naturally occurring fluoride is at the optimum concentration for dental 
health.    
 

Areas of the UK with existing fluoridation schemes include Cumbria, Cheshire, 
Northumberland, Newcastle upon Tyne, Gateshead, Tyneside, Durham, 
Humberside, Lincolnshire, Nottinghamshire, Derbyshire, Birmingham, 
Coventry, Solihull, Dudley, Sandwell, Walsall, Wolverhampton, Staffordshire, 
Warwickshire, Worcestershire, Shropshire and Bedfordshire. 
 

Worldwide, about 370 million people are supplied with artificially fluoridated 
water – an increase of 20 million people over the past ten years.  In addition, 
an estimated 50 million people drink water whose naturally occurring fluoride 
is at the optimum concentration.   
 

A total of 27 countries operate fluoridation schemes, including the United 
States, Canada, Brazil, Chile, Argentina, the Irish Republic, Spain, Israel, 
Australia, New Zealand, Singapore. Malaysia, Korea and the Chinese Special 
Administrative Region of Hong Kong. 
 

Environmental aspects of water fluoridation 
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Reviews of the scientific literature and environmental impact assessments 
have found no evidence of any adverse environmental effects resulting from 
water fluoridation. 
 

In May 2011 a report by the EU Commission’s Scientific Committee on Health 
and Environmental Risks (SCHER) concluded on the basis of the latest 
available evidence that “exposure of environmental organisms to the levels of 
fluoride used for fluoridation of drinking water is not expected to lead to 
unacceptable risks to the environment”. 
 

Support for water fluoridation 
 

At an international level, water fluoridation is supported by the World Health 
Organisation (WHO), the Fédération Dentaire Internationale (FDI) and the 
International Association for Dental Research (IADR) as a safe and effective 
means of reducing tooth decay. 
 

Within the UK, water fluoridation is supported by the Faculty of Public Health 
of the Royal Colleges of Physicians, the British Medical Association, the 
British Dental Association and many other medical, dental and scientific 
organisations. 
 

Independently conducted opinion surveys over the past 30 years have 
generally shown that a significant majority of people in the UK think fluoride 
should be added to water if it can reduce tooth decay. 
 

Fluoridation is supported by the World Health Organisation, the Fédération 
Dentaire Internationale and the International Association for Dental Research 
as a safe and effective means of reducing tooth decay. 
 

The ethics of water fluoridation 
 

All water contains fluoride.  Fluoridation replicates a benefit found in water 
where the naturally occurring fluoride concentration is at or around one part 
per million.  It helps to reduce tooth decay and the significant dental health 
inequalities that otherwise exist in many communities.   
 

No one has a right to fluoride-free water, merely a personal preference to do 
so.  Furthermore, society has a right to protect its citizens, especially the most 
vulnerable, from tooth decay.  There is a value in belonging to a community in 
which each person’s health and welfare matters to everyone. 
 

The cost and cost-effectiveness of water 
fluoridation 
 

Studies suggest that, in terms of cost, effect and the certainty of that  
effect, the most cost-effective policy for reducing tooth decay is  
fluoridation of water supplies. 
 

The higher the incidence of tooth decay before fluoridation starts,  
and the larger the population to be served, the greater the economic 
benefits are likely to be. 
 

In the parts of the UK where tooth decay remains a significant public 
health problem, patients and the NHS economy would benefit hugely 
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from water fluoridation. 


