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Presentations and Submissions to the Forum

This section of the Forum on Fluoridation Website contains a summary of the various presentations and submissions made by experts and interested parties to the Forum.  They are presented here as part of the public record of the Forum and appear as delivered.

However, the Forum wishes to make it absolutely clear that the inclusion of this material on its Website does not indicate that the Forum necessarily concurs with or approves of the views expressed and statements made.  The views of the Forum on the presentations and submissions are set out where appropriate in the main body of the Forum Report.

Seventh Meeting 



5 April 2001

Presentation by Professor John Clarkson

Professor Clarkson, Professor of Dental Public Health and Dean of the Dublin Dental School and Hospital, presented a paper entitled ‘Overview of Future Fluoride Delivery Systems’.

The talk was introduced with an overview of the history of fluoridation: from the observation of mottled enamel in Colorado Springs in 1901 to the studies of H. Trendley Dean in the 1930s of the inverse relationship between caries and mottling.  Dean’s “21 city study” resulted in the observation that 1 ppm of fluoride in the water resulted in minimum mottling and maximum caries reduction. 

Professor Clarkson made the point that many people forget that fluoride is a naturally occurring substance.

In looking at the mode of action of fluoride, Professor Clarkson referred to the original concept that the effect was systemic, a belief which was accepted for 20 to 30 years. 

The current view is that the effect is primarily post-eruptive or topical, and that frequent low concentration exposure is most effective. The post-eruptive action consists of the following:

· Promotion of re-mineralisation 
· Inhibition of de-mineralisation
· Inhibition of glycolysis and  
· Inhibition of extracellular polysaccharides, which results in a reduction in the adherence of plaque.
The knowledge of this post-eruptive effect has been exploited in the development of “topical” methods of delivery of fluoride treatments.

Professor Clarkson went on to look at the optimal intake / exposure to fluoride. In the case of children the optimal intake is expressed in mg / kg body weight. The current estimate proposed by Burt is 0.05 to 0.07 mg / kg body weight, and is generally accepted internationally. (1)   At this level the incidence of both fluorosis and caries is low. 

In infants, the type of feeding employed influences total fluoride intake.  Breast fed infants receive 0.002 mg / kg / day, which is well below the recommended optimal intake. (2)  Infants fed on formula milk reconstituted with low fluoride water, receive 0.021 mg / kg  / day. (3) However, infants receiving some formula milks, which have not had the fluoride levels adjusted and are reconstituted with fluoridated water, can be exposed to a significant amount of fluoride – in excess of 0.085 mg / kg / day. This is a risk factor for fluorosis in primary teeth. (1, 3-6)
Children between 6 months and 3 years on a mixed diet, receive 0.03 mg / kg / day in a non-fluoridated area, and 0.05 mg / kg / day in a fluoridated area. When fluoridated toothpaste (once a day) is added to this exposure, the amount received in the latter group can rise to 0.06 to 0.08 mg / kg / day if toothpaste is ingested.

When brushing with fluoridated toothpaste is increased to twice a day and fluoride supplements or rinses are used, the level of exposure can result in mild to moderate levels of fluorosis.

The critical risk factors for the development of fluorosis are as follows:

· The age tooth brushing commences

· The amount of toothpaste used and swallowed

· Consumption of fluoridated water

· Formula feeds reconstituted with fluoridated water and 

· The un-coordinated use of multiple sources of fluoride, i.e. supplements and rinses.

In older children the bio- availability of fluoride is possibly increased due to the reduced consumption of milk.  

Professor Clarkson next spoke on the subject of dental fluorosis, which he defined as ‘a dose response effect caused by fluoride ingestion during pre-eruptive development of teeth’. This permanent hypo-mineralization of enamel is characterised by changes in the appearance of the tooth ranging from increased surface / subsurface porosity, fine white lines (which are difficult to see), a non translucent white enamel to pitting or staining of enamel.

The daily intake of fluoride influences the development of fluorosis in the following manner:

The original studies of Dean in the 1940s showed that water containing 1ppm of fluoride can result in a level of fluorosis at the questionable grade (Dean) in 30 to 35 % of children and in definite fluorosis (very mild / mild: Dean)  in 10 to 15% of children. (7)
Water containing 2 ppm consumed at a level of 0.08 mg / kg / day will result in fluorosis in 50% of children and moderate fluorosis in 5%.

The prevalence of very mild / mild dental fluorosis is currently observed to be twice as prevalent as that observed in the 1940s. Historically, in fluoridated areas in the United States, very mild and mild fluorosis was seen in 10 to 15 % of children. Currently, 19% of 17 years olds and 26% of 9 year olds demonstrate very mild / mild dental fluorosis.

The prevalence of fluorosis (questionable / very mild ) in non-fluoridated areas in the United States is 10 to 20 times more prevalent than in the 1940’s; objectionable fluorosis ( ‘slight aberrations in the translucency of normal enamel, ranging from a few white flecks to occasional white spots, 1 to 2 mm in diameter’) has been reported as ranging from 0 to 2.4%.

In Ireland changes have been mainly seen in the questionable grade. Professor Clarkson illustrated this point with data from studies of children in the Eastern Health Board region. 
The severity of dental fluorosis is dependent on the dose and duration and timing of exposure to fluoride. The crucial time for exposure is during the transitional and early maturation stage of the permanent teeth, which for maxillary incisors is at 15 – 24 months in males and at 21 to 30 months in females. Over the age of six years of age the risk of developing fluorosis in most permanent teeth is nil.

In the Eastern Health Board in 1984, 5% of 8-year-old children had questionable fluorosis and 2% had very mild fluorosis. (8)
In 1993 in the same age group the presence of questionable fluorosis had increased to 20%: very mild 2% and mild fluorosis 1%. 

In 1997 in children in the Eastern Health Board, the prevalence of questionable fluorosis was 14%, very mild 6%, mild 3% and moderate 1%.  (9)
Professor Clarkson proceeded to discuss the various indices employed to describe the extent and severity of dental fluorosis.

Dean’s Index:
 The teeth are examined when wet; the questionable grade is difficult to see and calibrate examiners.
Thylstrup /Fejerskov Index: The teeth are examined when artificially dried (unnatural state).  Scores 1 and 2 equate approximately to Dean’s questionable grade.

Tooth Surface Index of Fluorosis:
This is more sensitive than Dean’s Index.

Developmental Defects of Enamel (DDE): This describes the full range of defects developmental defects than can affect enamel and is not as such an index of fluorosis. In this method the mouth is observed and a score is given to what is seen by the examiner and no differentiation is made between fluorosis and other defects of enamel. 

The York Review included the DDE, which in Professor Clarkson’s view was unfortunate because it was not recording fluorosis ALONE.

Professor Clarkson proceeded to look at the risk factors for the development of dental fluorosis:

· Fluoridated water

· Fluoridated Supplements

· Fluoride toothpaste

· Infant formula feeds

With respect to risk associated with fluoridated water, fluorosis is greater in fluoridated areas than in non-fluoridated areas.  In Ireland very mild and mild fluorosis can occur in up to 9% of children, with a small percentage with moderate fluorosis. As water consumption in general has not changed over the years, it would appear that the use of fluoridated dental products and possibly infant feeding practices are responsible for increases in fluorosis. As there is a clear association between the use of fluoride supplements and the risk of developing fluorosis, it is important that new dosing schedules should be used and supplements should not be used in fluoridated areas. A list of studies reporting an association between early fluoride supplement use and enamel fluorosis was presented at this point.

With regard to fluoride toothpastes, Professor Clarkson listed the following as risk factors: 

· The amount of toothpaste used  

· Swallowing the tootpaste 

· The age of brushing ( < 2 years)

· Rinsing and 

· The frequency of brushing

The risk of developing fluorosis is higher if fluoridated toothpaste is used in early childhood, versus using it at a later date or not using it at all. However, the risk is not as high as that associated with the use of fluoride supplements. There is less risk of fluorosis if a pea size amount of toothpaste is used and also if paediatric toothpastes are used. These points were reinforced by reference to a number of studies linking early toothpaste use and the development of enamel fluorosis.

The risk factors associated with infant formula feeds were next considered. The consumption of some formula feeds reconstituted with fluoridated water is a possible risk factor for fluorosis in primary teeth.  (4, 10, 11)The fluoride content since 1979 is less than 0.3 ppm in formula feeds manufactured in the United States. Again the points made were illustrated with reference to a number of international studies. (3-5)
The proportion of mild / moderate fluorosis attributed to excessive toothpaste use or fluoride supplements has been quoted as 78%; the cause of the remaining 22% is unknown. (12)
Professor Clarkson next considered methods employed to control dental fluorosis with respect to the various sources of fluoride.

· Water: monitoring of fluoride levels and of intake 

· Fluoride supplements: The correct dose must be used in non-fluoridated areas in children over 6 years. Usage must be supervised and considered in children with a high risk of caries.

· Fluoride toothpaste: Paediatric pastes should be considered for young children  and tooth brushing should be supervised in young children. A small  (pea size) amount of paste should be used in children less than 3 years of age.

· Fluoride rinses:  Generally not recommended in children under 6 years of age, but if used should be supervised.

· Formula feeds: The powdered formula must be low in fluoride and their use should conform with infant feeding practices. 

The objective of these measures is to balance the development of mild dental fluorosis against the development of rampant caries. At this point Professor Clarkson showed a number of slides depicting rampant dental caries as frequently seen in the 1960s, various degrees of dental fluorosis and demarcated dental opacities, which are often mistakenly labelled as dental fluorosis.

The various methods by which fluoride may be delivered were next considered.

· Water fluoridation

· Salt fluoridation

· Milk fluoridation

· Fluoridated sugar

· Fluoride supplements

· Fluoride toothpastes

Water Fluoridation

In the case of water fluoridation, Professor Clarkson considered the benefits, the requirements for its application, the effectiveness and recommendations for the future.

Benefits

· Involves modification of an existing environmental factor

· No action required on the part of the consumer

· Reaches all sectors of the community

· Lower socio-economic groups have the greater benefit

· Root caries is controlled in adults

· A low continuous dose is available

· There is a pre and post eruptive effect on teeth

· It is a cost effective measure

Requirements

The World Health organisation has laid down a number of conditions, which must be in place in order for water fluoridation to be a viable proposition.

· A level of dental caries in the community that is high or moderate

· An attainment in the country of a moderate level of economic and technological development

· Availability of water supplies that are good, consumed by the public and adequately funded

· Availability of equipment in water treatment plants

· Availability of a reliable supply of fluoride chemicals of acceptable quality

· Availability of trained plant personnel

Effectiveness

With regard to the effectiveness of water fluoridation, Professor Clarkson showed the marked decline in dental caries that has occurred in 12 year old children living in Co. Dublin since 1961 and used the number of decayed, missing and filled teeth (DMFT) to illustrate this point. 

	Year
	DMFT

	1961
	6.7

	1970
	4.5

	1984
	2.2

	1993
	1.2


The DMFT figures for children in other health boards (fluoridated and non-fluoridated areas) were then shown as were figures for Northern Ireland.

	
	Fluoridated
	Non-fluoridated
	Year

	Western HB
	1.6
	2.2
	1992

	Eastern HB
	1.4
	N/A
	1993

	Southern HB
	1.3
	1.8
	1995

	North Eastern HB
	1.3
	1.6
	1995

	Northern HB (N Irl)
	None
	3.3
	1996 / 1997


The possibility of changing from water fluoridation to alternatives was considered by Professor Clarkson and acknowledged that there are a number of factors to be considered. 

Caries levels had decreased, alternative sources of fluoride are available, water consumption patterns may be changing and sometimes there are difficulties maintaining the current level of fluoride in the water. 

However, fluorosis is increasing but it appears that it is due to causes other than consumption of fluoridated water. (10, 13, 14)
Professor Clarkson made the following recommendations:

· Maintain water fluoridation

· Monitor levels in the water

· Ensure technical standards

· Monitor fluorosis levels

· Research changes in water consumption

· Evaluate the concentration range of fluoride in different regions and countries

· Appropriate labelling of bottled water to show fluoride content. (In the United States most bottled waters have a fluoride level of < 0.3 mg / litre.) 

Salt Fluoridation

Fluoridated salt has been used in many countries since the 1950s: Switzerland, France, Costa Rico, Jamaica, Germany and South America.  

A concentration of 200 mg Fluoride  / kg may be regarded as a minimum when several types of salt are fluoridated (domestic and salt for bakeries, restaurants and other large kitchens), but twice this concentration may be appropriate when only domestic salt is fluoridated. 

The effectiveness was illustrated with results of studies of dental caries (as measured by DMFT) in 12 year old children.

	Country
	Baseline Studies
	Follow-up Studies
	% Caries Reduction

	
	Year
	DMFT - 12
	Year
	DMFT - 12
	

	Colombia
	1964
	6.7
	1972
	3.5
	48

	Costa Rico
	1988
	8.4
	1996
	4.8
	49

	Jamaica
	1987
	6.7
	1995
	1.1
	83

	Hungary
	1966
	8.2
	1982
	3.3
	60

	Mexico
	1989
	5.5
	1999
	-
	-

	Switzerland
	1975
	7.5
	1983
	3.4
	51


As in the case of water fluoridation, the World Health Organisation has laid down a number of requirements for salt fluoridation to be commenced.

· Water fluoridation is not possible due to multiple sources posing economic obstacles

· Predominantly low levels of fluoride in the drinking water

· Lack of political will for water fluoridation

· Centralized salt production

· The technical operations should be robust and monitored

· Correct labelling of salt packages showing fluoride concentration

Fluoridated Milk Schemes

New community milk schemes have been introduced in Bulgaria, Chile, China, Russia and in the United Kingdom, in which 5 mg fluoride are added to 1 litre of milk. Each child is given 200 ml of fluoridated milk every day for about 200 days a year. While results of these schemes have been encouraging, it is a limited public health measure.

Fluoridated Sugar

Further research is required on fluoridated sugar.

Fluoride Supplements

Fluoride supplements have limited application as a public health measure. Their use is associated strongly with the development of fluorosis.

Original dosage schedules were incorrect as they were calculated in an attempt to duplicate the fluoride intake of people receiving optimally fluoridated water. New schedules will take 7 to 10 years to assess.

In general, a dose of 0.5 mg / day should only be prescribed for children at risk in non-fluoridated areas, and starting only at age three years. The tablets should be chewed or sucked slowly and parents should be informed of the risks of overdosing. 

Professor Clarkson made the point that any recommendations on the use of fluoride supplements rather than water fluoridation, the inconsistent effectiveness and definite risk of fluorosis must be balanced against the demonstrated effectiveness of water fluoridation and the low risk of fluorosis and that in his view perhaps the use of supplements should be eliminated completely.

Fluoride Toothpastes

There is high quality evidence available that brushing with a fluoridate toothpaste will reduce the incidence of dental caries. Well conducted 2 – 3 year clinical trials have demonstrated a 15 to 30% reduction in caries. Twice daily brushing maintains the level of fluoride in the saliva.

Standard toothpaste contains 1000 to 1100 ppm of Fluoride and is effective in reducing caries. A higher concentration (1500 ppm F.) has a slight advantage. Lower concentrations (250 ppm F.) have shown poor results; the effectiveness of toothpaste with 500 – 550 ppm F. has not been fully established.

Recommendations

	Label containers
	ppm F

	Dispensers
	Limit amount of paste

	Brush twice daily
	All individuals

	Under 6 years
	Pea sized portion

Supervised brushing

	Clarify rinsing
	Spit or rinse gently

	Research
	Low concentration – 550 ppm – children

High concentration – 1500 ppm – adults


Topical Fluoride

Finally, Professor Clarkson dealt with the various methods of topical use of fluoride.

Professionally or individually applied gels or solutions. 

Fluoride Gels

Fluoride gels are used in mouth trays, which allow the entire mouth to be treated in a single application. The professionally applied gels have a fluoride concentration up to 970 19,400  ppm F, while gels for individual application have a lower  fluoride concentration  (1000 to 5000 ppm). 

Fluoride Varnishes

Fluoride varnishes are applied with brushes, a number of times a year, and have comparable caries-reduction benefits to other forms of topical fluorides.

Fluoridated materials

:Fluoride has been incorporated into dental materials such as amalgam, dental cements, composites and fissure sealants. The release of fluoride from these materials is short-lived, exhibiting a burst effect. There is some evidence that glass isomer cements and restorations have a sustained fluoride release and further research is warranted. Slow release fluoride devices have also been developed which may have a role in special needs patients.

Fluoride rinsing

Fluoride mouth rinsing is a widely used caries-preventive public health method. It can be  used on an individual basis and in school-based programmes. Rinses for daily use contain 230 ppm of fluoride while rinses for weekly or fortnightly use contain 900 ppm. Fluoride rinsing is contraindicated in children under the age of 6 years, but is recommended for school children in low fluoride communities, bearing in mind the cost of implementing this measure and the caries status of the community.

Professor Clarkson concluded his talk by referring to the proceedings of an international workshop, attended by dental experts from throughout the world, which looked at the future research requirements on fluoride  (15) and summarised his recommendations as follows:

· The optimal intake of fluoride must be determined

· All aspects of water fluoridation must be monitored

· Intake of fluoridated toothpastes must be controlled in young children

· Additional fluoride systems can be used for high risk individuals but must be well controlled

· While levels of fluorosis in Ireland are low, they must nonetheless be well monitored

· Ongoing research is required into all aspects of fluoride use.

Presentation by Professor Hannu Hausen

Professor Hausen, Professor of Community Dentistry, University of Oulu, Finland delivered a presentation entitled ‘Experience of Water Fluoridation in Finland’.

He introduced his presentation by providing some background information on Finland and its oral health services. 

Finland is a sparsely populated Nordic country with a population of approximately 5 million. It has been an independent country since 1917 and has been a member of the European union since 1995. (16) Health care is organised by local authorities, and services are mainly funded from tax revenues. Private sector health care supplements the services provided by the public sector.

Oral health care services are provided by both the public and private sectors. In 1972 the Primary Health Care Act obliged municipalities to organise oral health services for their populations. 

As a result of this oral health care must be offered to:

· Persons born in 1956 or later

· Students

· People who have had head or neck radiotherapy and to 

· War veterans

Most health centres offer oral health care also to special groups regardless of age (pregnant women, war veterans, people with an intellectual disability, people in receipt of social allowance and patients with serious general diseases). 

However, because of economic constraints, some municipalities (mostly big towns) have restricted the number of groups entitled to care. Adults use mostly private dental services. 

While public dental services are free of charge for all children and adolescents under the age of 19 years, child dental care starts before the child is born and includes considerable emphasis on disease prevention. 

Manpower in oral health services has grown steadily during the last three decades and is now one of the highest per person in the world. There is on average one dentist for every 1000 inhabitants, which compares with one dentist for every 2,100 inhabitants in Ireland. 

Professor Hausen described the effects of fluoridation in Finland. In general the natural fluoride content of the drinking water in Finland is low, but there are some areas with high natural fluoride levels.

At present water is not artificially fluoridated in Finland. The city of Kuopia, in central Finland, was fluoridated from 1959 until 1992, when it was discontinued following strong opposition from different civic groups. It was the only area in the Nordic countries ever to have artificially fluoridated water. 

The main body of the presentation dealt with a review of different approaches to caries prevention among Finnish children and adolescents from the late 1950´s until the present day. One of the earliest manifestations of fluoride-based caries prevention in Finland was water fluoridation in Kuopio, mid-eastern Finland that started in 1959. Professor Hausen regretted the fact that its effect was not evaluated properly from the very beginning. Since the middle of 1960’s, however, the average DMFT score among 7-year-olds in Kuopio was clearly lower than it was in Jyväskylä, a fairly similar nearby town with no water fluoridation. Ten years later the figures in Kuopio and Jyväskylä were equal, and since then there has been no systematic difference between the towns. These comparisons were based on data extracted from the patient records of public dental clinics (17) For 13-15-year-olds, the average DFS figure in 1973 was clearly lower in Kuopio than in Jyväskylä, but in 1982 no difference between the towns could be found in the study where a trained examiner examined the subjects.(18) The fluoridation in Kuopio was stopped in 1992 following opposition from civic groups. 

Since then the occurrence of caries has not increased in Kuopio despite the fact that it was not compensated by increasing the use of other means of caries prevention. (19, 20)   QUOTE "" 
It seems apparent that at present the Finnish children and adolescents would not benefit much from the introduction of new water fluoridation programs. Professor Hausen made the point that this is due to the minor marginal utility of water fluoridation among a population that is exposed to a lot of other caries preventive measures and that there is ample evidence, however, that water fluoridation still works in countries where the level of other caries preventive efforts is lower.

In the 1960’s, fortnightly fluoride mouth rinsing programs were started in many communities, and in the 1970’s practically all schoolchildren took part in a fluoride-rinsing program or were exposed to some other means of topical fluoride, and the dental profession believed strongly in the beneficial effects of these efforts. According to a study by Tiainen and Ainamo however, children having participated in such a program for three years in the City of Vantaa, southern Finland, did not have less caries than comparable children who had received regular dental care only.(21) At that time practically no one could believe that the result was true. Afterwards, it seems likely that the result was due to a decreased marginal utility of fortnightly mouth rinsing in a situation where the use of fluoridated toothpastes was increasing rapidly. In the 1990’s, practically all communities in Finland had stopped fluoride mouth rinsing programs and replaced them with measures that were thought to be more effective, above all fluoride varnish applications and sealants.

Today the marginal utility of even fluoride varnish applications and sealants among the contemporary Finnish children and adolescents seems minor. According to an observational time-series study  QUOTE "" 

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\004C:\5CProgram Files\5CReference Manager 9\5Chhausen\5Crefman1\03\00\042054'Seppä, Kärkkäinen, et al. 2000 2054 /id\00'\00 
caries frequency in Kuopio and Jyväskylä was not higher in 1995 than in 1992 despite the fact that the average number of fluoride varnish applications and sealants was clearly lower in the three-year-period preceding 1995 than the corresponding period preceding 1992. (19, 20, 22) On the other hand, the three-year caries increment among children with high caries risk in a randomized clinical trial performed in the City of Vantaa between 1994 and 1997 was equal among children having received very intensive prevention and children who had received basic prevention only.  (23) The intensified prevention included among other things decisively more fluoride varnish applications and sealants than the basic prevention did. While Professor Hausen found it difficult to point out any single factor responsible for the decreasing marginal utility of fluoride varnish and sealants in Finland, the use of fluoridated toothpastes has continued to increase, and the use of xylitol-containing products is increasing all the time. On the other hand, the yearly per capita consumption of candy increased by two kilograms between the beginning of 1990’s and 2000’s.

Between the middle 1970’s and the end of 1980’s, the average DMFT of Finnish 12-year-olds decreased steadily. Since the beginning of 1990’s no decreasing trend has been observed. It seems likely that in Finland the trend cannot be turned downwards by relying only on preventive measures that increase the resistance of the teeth. In countries, where the circumstances differ from those in Finland, the marginal utility of the above preventive measures can still be substantial.

Eight Meeting 



10 May  2001

Presentation by Professor Elizabeth Treasure

Professor Treasure is Professor of University of Wales, Cardiff

Professor Treasure dealt with her experience of the recent ‘Systematic Review of Public Water Fluoridation’, which was carried out by the University of York in conjunction with the University of Wales, Cardiff and the University of Leicester. (24)
This review is known as the ‘York Review’ and will be referred to as such from now on in the text.

Professor Treasure initially explained the principles underlying a systematic review and then provided some background information on how and why the York Review took place.

A systematic review is:

· A process of systematically locating, appraising and synthesising evidence from scientific studies, in order to obtain a reliable overview. 

· It may or may not include a meta-analysis ( a quantitative synthesis of the results of primary studies)  

· If it includes a good randomised control trial, the evidence provided is considered to be Grade 1 evidence.

· It identifies what we currently know and what we do not know.

· It adheres to a strict scientific design to make it comprehensive, to minimise the chance of bias and to ensure reliability.

· Rather than reflecting the views of the authors or being based on only a selection of the published literature (possibly biased) it contains a comprehensive summary of available evidence.

The authors were commissioned by the Chief Medical Officer in the Department of Health in England to ‘carry out an up to date expert scientific review of fluoride and health’. Funding was provided by the Department of Health and a management structure was put in place to oversee the review process.

The Centre for Reviews and Dissemination in York is a facility commissioned by the NHS Research and Development division. Its aim is to identify and review the results of good quality research and to disseminate actively the findings to key decision makers in the NHS and to consumers of health care services. 

It is academically independent of the government and in the past has in fact produced reports, which have not always been favourably received by the government. 

The Dental Public Health Unit, Dental School at the University of Wales in Cardiff was involved to provide context validity and dental expertises to the review, i.e. as dental professionals were not part of the Centre for Reviews and Dissemination in York.  All work performed by each institution was reviewed by the other.

The individual institutions provided peer review, while comments and criticisms were invited from the public via a web site.

The study protocol, including specific objectives was written by the review team, with the consultation and agreement of the advisory panel and in discussion with the Department of Health. 

The review agreed upon was a review of human epidemiological studies of water fluoridation. 

Study Objectives

Objective 1: What are the effects of fluoridation of drinking water supplies on the incidence of caries?

Objective 2: If water fluoridation is shown to have beneficial effects, what is the effect over and above that offered by the use of alternative interventions and strategies?

Objective 3: Does water fluoridation result in a reduction of caries across social groups and between geographical locations, bringing equity?

Objective 4: Are there differences in the effects of natural and artificial water fluoridation?

Methods

A search of 25 electronic databases (with no language restrictions) and the world-wide – web was undertaken. Relevant journals and indices were hand searched and attempts were made to contact authors for further information.

Papers were assessed for inclusion by three reviewers who independently assessed each title and abstract located through the searches for relevance to the review. Decisions about inclusion of studies were made according to the following pre-determined criteria:

· Relates directly to fluoride in drinking water supplies.

· Is a primary study (not a review of studies)

· Research involves humans

· Involves two groups with different fluoride concentrations in water supply

· For caries studies, evaluates two points in time, one of which is less than three years since the change of water fluoridation status in one of the two groups.

The degree to which each study dealt with methodological issues, such as selection, confounding and measurement, was graded into three levels.

Level A: highest quality evidence with minimal risk of bias.

· Prospective studies, that started within one year of either initiation or discontinuation of water fluoridation and have a follow up of at least two years for positive effects and at least five years for negative effects.

· Studies either randomised or address at least three possible confounding factors and adjust in the analysis where appropriate.

· Studies where fluoridation status of participants is unknown to those assessing outcomes.

Level B: evidence of moderate quality, with a moderate risk of bias.

· Studies that, started within three years of the initiation or discontinuation of water fluoridation, with a prospective follow-up for outcomes.

· Studies that measured and adjusted for less than three but at least one confounding factor.

· Studies in which fluoridation status of the participants was known to those assessing primary outcomes, but where other provisions were made to prevent measurement bias. 

Level C: Lowest quality of evidence, with a high risk of bias.

· Studies of other designs (e.g. cross-sectional), prospective or retrospective, using concurrent or historical control, which  met other inclusion criteria.

· Studies that failed to adjust for confounding factors.

· Studies that did not prevent measurement bias.

Full articles of titles and abstracts found to be relevant to the review were obtained for full assessment of inclusion criteria. Three reviewers independently assessed each paper for the pre-determined inclusion criteria.

Inclusion Criteria

There were specific inclusion criteria for each objective based on participants, interventions, outcomes measured and overall design of the study. All criteria were defined before the studies were assessed and were based on criteria commonly applied when critically applying community based interventions.

For studies looking at caries prevention the following criteria applied:

· Is this a prospective study design?

· Are at least two populations compared? (i.e. there were baseline  and follow-up examinations).

· Are there different fluoride concentrations in the two populations?

· Start of study less than one year since change in fluoridation status.

· Measurable outcomes reported (decayed, missing and filled teeth)

For studies measuring possible negative effects (i.e. cancer, fluorosis etc) the following inclusion criteria applied:

· Are at least two populations compared?

· Are there different fluoride levels in different populations?

· Any outcome measure or study design.

The levels of evidence varied because the burden of proof has to be greater for something that is of benefit compared with that, which may be harmful. In other words, there needs to be more proof to continue than to stop.

In all 3246 references were identified by search methods and submissions. From these 735 met the relevance criteria and from this selection, 254 fulfilled the inclusion criteria and were analysed for inclusion in the final report.

Professor Treasure explained the methods employed to display the results of this review process.  She displayed various graphs depicting the results. These may be seen in the ‘York Review’ document on the web. An example of such a graph, a forest plot, is shown below.
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A “forest plot” is a pictorial presentation of the mean effect with confidence intervals. Studies are indicated with a rectangle showing the 95% confidence intervals around the mean. The 95% confidence interval is the interval within which 95% of values of estimates derived from identified studies will fall.

The vertical line at zero is the “no effect line” for measures of difference. If the rectangle crosses the “no effect line” the difference is not statistically significant. If the rectangle is to the right of the line the difference is statistically significant and fluoridation is associated with an increase in the proportion of children who are caries-free. If the rectangle is entirely to the left of the line the difference is statistically significant and fluoridation is associated with a decrease in the proportion of children who are caries-free.

Heterogeneity: the variation between studies in the estimate of effect.

Where heterogeneity was a factor, i.e. a lot of variation in mean values, it was not possible to perform a meta analysis. In this situation a meta regression was used to explain the variation between studies.

Results

A total of 3246 references were obtained, of which 735 met the relevance criteria. From the 735, only 254 met the inclusion criteria and were included in the final analysis. 

As social class measurements are not standarised worldwide, only UK studies on social class were included. 

Professor Treasure made the point that the use solely of UK studies prevented other countries from extrapolating results to their situations in this particular aspect.

A total of 26 studies of the effect of water fluoridation on dental caries were found. For this objective the quality of the studies was moderate (no level A studies). A large number of studies were excluded because they were cross sectional studies and did not meet the inclusion criteria of being evidence of level B or above.

Professor Treasure illustrated the findings with a number of graphs and made the point that the best available evidence suggests that fluoridation of drinking water supplies does reduce caries prevalence, both as measured by the proportion of children who are caries free and by the mean change in dmft /DMFT score. The studies were of moderate quality, but of limited quantity. 

Professor Treasure then spoke about the numbers need to treat (NNT) which refers to the number of people who need to consume fluoridated water in order that one extra person is caries free.  In the case of primary dentition, 9 people need to consume fluoridated water to make one additional person caries free; in the case of permanent teeth the NNT is 5 and for all teeth the NNT is 7.

She compared these figures with a US study, which showed that 12 people  need to use fluoride mouthwashes to produce one caries free tooth surface. There are 130 tooth surfaces in the mouth and not all are at equal risk of caries.

A study by Hardwick was next referred to, in which the effect of water fluoridation was assessed in the same children over a three-year period.  (25)
It showed a statistically significant difference in the increment in both DMFS and DMFT scores, with children in the fluoridated area having fewer new decayed, missing or filled tooth or surfaces after the three-year period.
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Studies, which looked at the effect of the cessation of water fluoridation, indicated that caries prevalence increases, approaching the level of the low fluoride group. The studies were of moderate quality and limited quantity. 

In the area of social inequality Professor Treasure made the point that since data on socio-economic status was only available for children aged 5 years of age, caution must be taken in drawing conclusions.

On the issue of including only human studies, Professor Treasure made the point that where substantial human studies are available it makes no sense to use animal studies and was not good scientific practice. She spoke of the dangers of placing too much reliance on animal data and quoted the case of thalidomide.

Dental fluorosis was the most widely and frequently of all negative effects. Although 88 studies were included they were of low quality. 

As there has been debate about the significance of a fluorosis score at the lowest level of each index being used to define a person as ‘fluorosed’, a second method of determining the proportion ‘fluorosed’ was selected. This method describes the number of children having dental fluorosis that may cause “aesthetic concern”.

With both methods of identifying the prevalence of fluorosis, a significant dose-response relationship was identified through a regression analysis. The prevalence of fluorosis at a water level of 1.0 ppm was estimated to be 48% (95% Confidence Interval: 40 to 57) and for fluorosis of aesthetic concern it was predicted to be 12.5% (95% Confidence Interval: 7 to 21.5). 

A univariate analysis of the studies of fluorosis revealed that as water fluoride concentration increases so does the prevalence of dental fluorosis in a population. When the level of fluorosis was looked at for varying levels of water fluoride, it was shown that the difference of dental fluorosis at 1.0 and 1.2 compared with 0.4 ppm were statistically significant. 

A rough estimate of the numbers needed to cause harm (cause fluorosis) provide an estimate of the number of people that need to receive water fluoridated at the new level 1.0 ppm (compared to 0.4 ppm: a theoretical low fluoride level) for 1 extra person to have dental fluorosis. Increasing the level of water fluoride from 0.4 to 1.0 ppm would lead to one extra person with dental fluorosis for every 6 people receiving the new higher level of water fluoride. 

It was found that increasing the water fluoride level from 0.4 to 1.0 ppm, would mean that one additional person for every 22 people receiving water fluoridated to this level would have dental fluorosis of aesthetic concern. However, the confidence levels around this value include infinity, which means that it is possible that there is no risk.

Professor Treasure proceeded to look at the topic of bone fracture and fluoride. There were 29 studies included in the York Review. All but one of the studies were of evidence level C. A forest plot of these studies demonstrated that the majority of the measures of effect and their confidence intervals were distributed around 1, the line of no effect for related measures (suggesting no association). 

Similar findings were observed for cancer studies. 

Professor Treasure made the point that while no evidence has been found to substantiate links between fluoridated water and bone fractures, the York Review did not state that fluoride does not cause fractures, but that no evidence was found that fluoride cause fractures: i.e. one cannot prove a negative. 

Professor Treasure made the following summary points:

· It had been anticipated that cohort studies would be available; they were not.

· It had also been anticipated that studies looking at other sources of fluoride would be available: none were available.

· Likewise anticipated studies looking at age, sex and socio-economic status were not available.

· There was limited quantity of moderate evidence supporting the positive effect of fluoridated water on the incidence of dental caries.

· There was limited quantity of moderated evidence supporting the positive effect of fluoridated  water above other sources of fluoride.

· There was sparse evidence in reduction of caries across social classes in 5-year-olds and more evidence is needed.

· With regard to negative effects there was a dose response association with increasing fluoride concentration. 

· There was no effect on bone or cancer. 

· There was no major differences in the effects of natural and artificially fluoridated water.

· Overall quality of studies was poor when compared with the quantity.

· There is a need for further research of good quality.

Following the publication of the York Review, the U.K. government set up a Medical Research Council (MRC) commission to look at research needs and policy implications. The MRC plans to publish a report in September 2001. 

Professor Treasure’s personal view was that the MRC will not call for larger new studies, but that an evaluation element may be built into any new water fluoridation schemes. 

She made the point that a randomised control trial of individuals would be extremely expensive, but that a National Diet and Nutrition Survey in the U.K. based on a random sample of adults was planned and that perhaps urinary fluoride levels of these individuals could be measured.

Presentation by Ms Margaret O’Neill

Ms O’Neill a community nutritionist working in the South Western Area Health Board of the Eastern Regional Health Authority, made a presentation entitled ‘Nutrition and Oral Health’.

Ms O’Neill commenced her presentation by making the points that while there is a clear correlation between dental caries and sugar consumption it is the frequency of consumption rather than the amount that is important. 

All types of sugar can promote decay – sucrose, fructose, glucose, maltose. Lactose, in milk, has a low potential to cause decay. Dental erosion is most likely due to too frequent use of high acid drinks minerals and fruit juices.  The message currently being given with regard to increasing the intake of fruit juices for the vitamin C benefit, can lead to confusion with regard to this danger.

Ms O’Neill illustrated this concept by reference to the Food Pyramid in which dental and nutritional messages may be confused by the layout. While the agreed safe number of ‘sugar attacks’ per day for children has been agreed at a level of 4, there are no hard facts available on what children actually eat. 

Ms O’Neill then outlined the nutritional policies currently in use

· Recommendation for a Food and Nutrition Policy for Ireland 1995

· Building Healthier Hearts

· National Health Promotion Strategy 2000 – 2005

· Recommendations for a National Infant Feeding Policy

· Oral Health in Ireland

· Recommendations for a national food and nutrition policy for older people 2000.

Dietary guidelines were outlined:

· Eat a wide variety of foods

· Balance energy intake with physical activity

· Eat plenty of fruit and vegetables

· Starch foods such as bread cereals, pasta and rice such be eaten daily

· Frequent consumption throughout the day of foods containing sugar should be avoided especially by children

· Total fat intake should be reduced.

Reference was made to results of nutrition surveys undertaken in 1999 and 2000.  Nutrition related dental problems were seen in all age groups from infants to the elderly and in disadvantaged groups. 

In the case of infants, drinking from a bottle in bed, extended use of a bottle after one year, high fruit juice intake, no definite meal times and over use of soya formula all resulted in dental problems.

To prevent or avoid some dental problems it was recommended in a National Infant Feeding Policy in 1999, that:

· Fizzy drinks, mineral water and tea were unsuitable for infants. 

· Fruit drinks should not be given in lieu of milk, from a bottle or at bedtime; small amounts may be given from a cup at meal times. 

· Sugar, honey or rusks should not be added to milk drinks; a cup should be used from the age of six months.

With regard to pre-school children, it has been found that poor eating habits, frequent snacking, soothers dipped in sugar or jam, sugary medicine and fruit juices in bottles all contribute to dental decay.

Legislation governing pre-schools facilitates inspection of facilities by Environmental Health officers and by Public Health Nurses. During such inspections it was observed that the pre-school diet is high in both sugar and fat and that water is not always readily available for drinking. 

Ms O’Neill presented results of a number of studies, which showed that eating habits of school children and adolescents are dominated by the practice of grazing and the consumption of frequent sugary snacks. These foods tend to be high in both sugar and fat.  A fairly similar picture was seen for adults, where 18 to 35 year olds consume 35% of their energy requirements outside the home. 

In mainstream primary schools, the school meals scheme is currently under review. Ms O’Neill referred to an initiative in an inner city school where the provision of cooked meals in the school resulted in increased level of attendance and in the alertness of the children. 

The sugar content of foods and beverages is often difficult to calculate as food labelling can be quite confusing; the presence of carbohydrates is usually clearly labelled, but the contribution made by sugar is oftentimes not so clear. 

Sugars can be described as gluosce, maltose, dextrose, honey, fructose, glucose syrup, molasses, treacle, invert sugar, malodextrins, maple syrup.  Foods are labelled “sugar free”, “no added sugar” or “sugarless” without clear definition of these terms. Low fat foods are often high in sugar.

Ms O’Neill made a number of points about the consumption of soft drinks.

· 200,000 Irish teenagers drink Coca Cola each day

· 160,000 Irish people drink Diet Coke daily

· Soft drinks are worth £231 million to the Irish market

· Ireland had the 5th highest consumption of soft drinks in the world: 94 litres / person / annum

While water is tooth friendly, fizzy water can be acidic. Milk is also tooth friendly, but flavoured and soya milks and some milk shakes contain large amounts of sugar. Milk can be cariogenic if in contact with teeth over prolonged periods: i.e. bottle in bed.

On the topic of ready to drink fruit drinks and squashes, Ms O’Neill made the point that most cartons are high in sugar. One glass of juice contains the equivalent of 5 ½ teaspoons of sugar (27 grams); highly sugared squashes should be avoided and should be diluted in a ratio of 1:8.

Fruit juices are high in Vitamin C, but their consumption should be limited to mealtimes. Excessive consumption can lead to dental erosion. Fruit juice sales are the second largest sector of the Irish soft drinks market: £63 million pounds and 53 million litres per annum.

Mineral consumption was dealt with next. These are very popular with teenagers and have displaced milk from the diet of many. As a result there is an increased risk of fractures with high consumption of caffeine in these drinks (caffeine increases calcium excretion). One can of Cola contains 7 teaspoons of sugar.  High energy drinks also have a high caffeine content: Red Bull is Ireland’s 7th biggest soft drink by value of its sales. 

Following this overview on nutrition and oral health, Ms O’Neill spoke about fluoride in the diet. There is no recommended daily allowance (RDA) for fluoride in Ireland and its daily intake is unknown.  As tea is high in fluoride, it could be assumed that the intake is reasonably high; 91% of Irish people are tea drinkers; the consumption of bottled water is high (the fluoride content is unknown, however) and a high percentage of infants are bottle-fed.

In the U.K. the RDA for infants < 6 months is 0.22 mg/ kg body weight / day; for children under 6 years the RDA is 0.12 mg / kg body weight / day and in children over 6 years and in adults the RDA is 0.05 mg / kg body weight / day.

Breast milk is low in fluoride; 5 – 25 micrograms / litre. Infants between 6 months and one year, consuming formula reconstituted with non-fluoridated water receive 0.010 – 0.012 mg / kg /day while those consuming milk reconstituted with fluoridated water receive 0.22mg/kg/day.  

In conclusion, Ms O’Neill listed a few golden rules for a dental friendly diet:

· Limit frequency of consumption

· Offer low sugar snacks / drinks

· Eat a wide variety of foods from the Food Pyramid

· Dilute squashes and juice: consume only at mealtimes

· Follow feeding guidelines for infants

These rules were followed by Ms O’Neill’s  “wish list”:

Nutrition policy – with dental health focus

Nutrition guidelines for pre-schools / schools with appropriate funding

Nutrition survey of young people

Specific projects in disadvantaged areas

A multidisciplinary co-ordinated approach to nutrition

Presentation by Professor Denis O’Mullane

Professor O’Mullane, Director of Oral Health Services Research Centre, University Dental School and Hospital, Cork delivered a presentation on the research contract awarded to the Oral Health Services Research Centre in Cork. This is part of the consultancy contract with the Department of Health and Children on behalf of the Health Boards. 

This contract has been divided into a number of lots. 

Lot 1 is concerned with the epidemiology of oral health and involves two oral health surveys: a National Adult Oral Health Survey (2000 – 2001) and a National Children’s Health Survey (2001 – 2002). The aim of both surveys is to investigate differences in oral / dental health between fluoridated and non-fluoridated communities.

The National Adult Oral Health Survey is currently underway and involves the examination of a random sample of adults in three age groups: 16 – 24, 35 – 44 and 65 +. Thirty teams have been trained and calibrated and to date 2000 persons have been examined. 

As well as looking at oral health, dental fluorosis in 16 to 24 years olds will be assessed; general health including any history of bone fractures  will be assessed and knowledge and attitudes of the public to fluorides and fluoridation will be ascertained. 

Pilot studies of the National Children’s Dental Health Survey were in progress at the time of this presentation and fieldwork was due to commence in September 2001. A target sample of 12,000 children is planned aged 5, 8, 12 and 15 years. 

New photographic techniques for the diagnosis of fluorosis from the point of view of restorative and aesthetic need will be employed.  

The issue of fluoridation resulting in the delayed eruption of teeth will be looked at during the course of the survey. This was a point raised by Dr Paul Connett during his presentation to the Forum in September 2000.

Both surveys will be repeats of studies performed in the 1980s. 

Lot 2 of the consultancy contract is concerned with fluorides and is subdivided into 3 tasks.

· A study of fluoridation of public water supplies is being performed as a joint venture with the Dublin Dental School.

· Fluoride mouth-rinses and toothpastes

· Other forms of systemic fluoride supplementation e.g. tablets

· Combinations of the above including matters relating to intake

Task 1: this involves a situational analysis, which will look at the legislation, sales, effectiveness and quality control.

Task 2: This involves total fluoride ingestion and absorption.

Task 3: This involves fluoride and bone health.

Professor O’Mullane presented results of Task 1, and showed that in total approximately 30,000 pupils in primary schools participate in fluoride rinsing schemes.  

On the issue of effectiveness of fluoride rinsing a number of studies have been performed since the 1970s. 

Task 2 which looks at the ingestion of fluoride is been undertaken on a collaborative basis with the University of Newcastle and the University of Indianapolis. It is concerned with determining which of two methods of dietary assessment of 2-3 year old children is most suitable for assessing dietary intake. Two techniques are being assessed: 

The 3 day diary- developed by Andrew Rugg-Gunn, University of Newcastle and 

the duplicate plate, developed by George Stookey, University of Indianapolis.

The study employs a method whereby parents/ guardians are trained to collect foods using a 3-day duplicate procedure and to record dietary intake by using a 3-day daily diary. 

The foods and beverages are analysed and the fluoride content is determined. The amounts determined by both methodologies will be tabulated and compared, along with the compliance with and practicality of both techniques. 

The duplicate method involves a high degree of motivation on the part of the parent and has been found to be a more accurate estimation of nutrient intake.

Collaborative work is being undertaken with a number of laboratories in the development of standard fluoride analytical methods. Scientists from a number of centres are involved in this project and include the following:

Dr Jamie Curry (State University of Campinas, Brazil), Dr Stephen Levy (University of Iowa, USA), Dr Yiming Li (Loma Lind University, California, USA), Dr Angeles Martinez Mier and Dr Ann Dunipace, (Indiana School Of Dentistry, Indiana, USA), Dr Denis O’Mullane (Oral Health Services  Research Centre, Cork), Dr Prathip Phantumvanit (Thammasat University, Patumtani, Thailand), and Dr Gary M Whitford (medical College of Georgia, School of Dentistry, Augusta, Georgia, USA).

In order to develop a standard fluoride analytical method, an analysis of the fluoride content of 24 biological samples using the methods in current use are performed in each laboratory. The results from each laboratory will be collated and distributed to all collaborators; a plan will then be developed to resolve any differences in results and to identify preferred analytical procedures. Repeat analyses of another series of biological samples will be undertaken by all laboratories using the ‘preferred analytical methods’. The outcome of this task will be published in a scientific paper in due course.

The estimation of fluoride absorption will be performed by looking at fluoride biomarkers, indicating short term and long-term absorption. 

Short-term absorption will be measured in serum, saliva and urine, by the standard analytical method referred to above.

Long-term absorption may be measured in bone, enamel, dentine, hair and nails. Fingernail clippings provide a robust biological sample, are being used to assess long term absorption. 

Samples from children in Cork, where the water if fluoridated and from Newry, in Northern Ireland, where the water is non-fluoridated, are being collected at present and will be analysed using the same analytical methods as Dr Gary Whitford, in Augusta, Georgia. 

The advantage of using fingernails is that they are accessible, inert and easily stored. Fluoride enters the germinal matrix only.

Professor O’Mullane then spoke about a paper in which urinary fluoride excretion of young children exposed to different fluoride regimes was measured. (26) In Knowsley, where the fluoride content of water is less than 0.1 mg / litre  the 24 hr urinary excretion was 0.21 mg / litre. Children who drank milk containing 0.5 mg Fluoride, the 24 urinary excretion was 0.30mg / litre, while children in Cork where water is fluoridated to 1 mg / litre,   the 24 urinary excretion was 0.36 mg/ litre.  

Task 3, which is concerned with fluoride and bone health was then discussed. The aim here is to develop standardises internationally accepted methods for the measurement of fluoride accumulation in bones of adults. A protocol for this is currently being developed.

Professor O’Mullane concluded his presentation by referring to other activities in fluoride research. 

The cost effectiveness of water fluoridation compared with mouth rinsing will be the subject of a scientific paper. 

Flint 2 is an EU funded project will look at the extent to which children aged 2 ½ years swallow toothpaste and will follow up these children to see if fluorosis develops.
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Presentation by Professor William Binchy

Professor Binchy, Regius Professor of Law, Trinity College Dublin  made his second presentation to the Forum; this paper was entitled ‘Fluoridation: The Legal Dimension’. 

He commenced by pointing out that when examining the legal dimensions of the provision of fluoridation through the water supply, a fascinating complexity of important issues is encountered, regarding the relationship between the State and the citizen and the reconciliation of the norms of welfare and paternalism with those of autonomy, privacy, bodily integrity and human dignity. 

Encapsulated in this narrow aspect of health policy are some of the crucial questions of how democratic society is to accommodate differing perceptions of what is good for citizens, who should decided what is good and ultimately whose views should prevail.

The legal answers, Professor Binchy stated are largely framed in terms of an analysis of the Irish Constitution. On first consideration, the answers are clear. There is judicial authority in respect of the Constitution, which seems to put the matter beyond debate. In the High Court and Supreme Court challenges in the 1960s, the validity of the legislation providing for the fluoridation of water supplied to the public was upheld. However, Professor Binchy made the point that it would be a mistake to assume that further legal analysis of the issue is foreclosed.  Two reasons for this were then explained: one empirical and the other normative.

As far as the empirical dimension is concerned, the issues surrounding the safety and health implications of fluoride in the water are always subject to being revisited by the judiciary. This point was illustrated by reference to judicial commentary on the fact that scientific evidence may differ from case to case as scientific knowledge increases and views of scientists alter. 

As far as the normative dimension is concerned, there is an inevitable lack of closure. Constitutional norms,  relating to personal rights and other crucial criteria, integral to the constitutional process, are never stated finally by the courts, with no possibility of further reconsideration. 

Professor Binchy then outlined the reasons why this should be the case in regard to the Irish Constitution. 

Article 40.3 confers constitutional protection on the personal rights of the citizen without specifying expressly a list of these personal rights. The courts thus have a continuing role in articulating the nature and scope of these rights. It is therefore possible that, having made a determination that a particular statutory provision is constitutionally valid, the court may at some later time hold that it is not because in the meantime it has identified a particular, previously unspecified, personal right which renders the provision unconstitutional. 

Since the court challenges in the 1960s to the Water Fluoridation Act, several previously unspecified personal rights have been articulated by the courts, some of which are clearly relevant to the fluoridation issue. The rights to privacy, bodily integrity, health, autonomy and dignity had not received express judicial recognition prior to the Ryan court case. 

Professor Binchy made the point that while these rights to some degree are manifestations of a more general philosophy as to the role of the individual in society and the extent to which the forces of government may restrict individual life choices, they nonetheless merit examination since they have been identified as distinct legal rights.

The right to bodily integrity was first discussed. Justice Kenny took this to mean that “no mutilation of the body or any of its members may be carried out on any citizen under authority of the law except for the good of the whole body and that no process which is or may, as a matter of probability, be dangerous or harmful to the life or health of the citizens or any of them may be imposed (in the sense of being compulsory) by an Act of the Oireachtas.”  Justice Kenny expressed his understanding of the right to bodily integrity in negative rather than in positive terms when he stated that:

“If then the Act of 1960 imposes the consumption of fluoridated water on the citizens and if that is or may, as a matter of probability, be dangerous or harmful to the life or health of any of its citizens, the plaintiff’s right to bodily integrity would be infringed and the legislation would be unconstitutional.”

Professor Binchy provided a detailed discussion on the whole area of bodily integrity as defined by Justice Kenny and made the point that the law after the Ryan case was left in the somewhat unsatisfactory state that a right to bodily integrity had been recognised under Article 40.3 of the constitution, but that its scope had not been determined at the appellate level. 

Professor Binchy illustrated his talk with references to various legal decisions in which the right to bodily was challenged by a number of individuals. In summarising the present scope of the right to bodily integrity, he pointed out that a gradual extension has taken place over the years and that the right is sometimes equiparated with the right to life. 

The alternative basis articulated by Justice Kenny, based on a concept of mutilation, has given way to a general right not to have physical contacts to which one does not consent. The right to bodily integrity is enforceable, not just against legislation which violates it, but also conduct (whether by way of act or omission) by the Executive or even private individuals. 

On the issue of right to health, Professor Binchy, made the point that while the courts have at times categorised as one the rights to bodily integrity and health, they are logically distinct. The judicial analysis of the right to health, unconnected with the right to bodily integrity, is somewhat sparse. 

The right to privacy was then discussed; the courts in several decisions have referred to a constitutionally protected right to privacy and in a few decisions have invoked it as the basis of their determination of specific legal issues. The right still lacks conceptual coherence, which makes it difficult to anticipate its impact in the context of water fluoridation. Here again a number of court cases and decisions were used to illustrate this topic. 

The right to autonomy was next considered. The courts in recent years have placed a strong emphasis on autonomy as a constitutionally protected value. It is inherent in the right to personal liberty.

The right to dignity was the subject of a number of court cases over the years, and Professor Binchy referred to the various decisions made in his discussion. Views on a definition of dignity varied from a value inherent in the person to a quality that can depart from the person by virtue of external circumstances. 

Professor Binchy then proceeded to consider the implications of the judicial recognition of the rights of health, privacy, autonomy and dignity, and the judicial development since the High Court constitutional challenge of the right to bodily integrity on the fluoridation issue. 

If the constitutional validity of the fluoridation of public water supplies were to be challenged in new litigation, then it is certain that, as well as modern scientific evidence being adduced, the plaintiff’s lawyers would invoke this panopoly of individual-centred rights as a counterpoint to the paternalistic and communitarian policies underlying the legislation. Undoubtedly the common good must be balanced against individual rights. Viewed from the perspective of 2001, the emphasis on the common good seems more difficult to reconcile with the values of privacy and autonomy. Professor Binchy referred to the Preamble to the Constitution which sees no conflict between the common good and individualist norms and which postulates the promotion of common good, mediated by due observance of Prudence, Justice and Charity, as a precondition of the assurance of the dignity and freedom of the individual.

Professor Binchy then summarised the impact of the personal rights, discussed above on the fluoridation issue. An individual has the right of autonomy or self-determination: i.e. to choose what contacts in which he or she engages.

The right to bodily integrity also gives the individual the right to set down parameters of such contacts. 

The right to privacy is somewhat more incoherent but carries with it the notion that an individual is entitled to live life in accordance with his or her life-plan and values, save to the extent that this trenches illegitimately on the rights of others. 

The right to dignity is still more uncertain in its scope. The judicial view that dignity can be compromised by external factors suggests that the compulsory intrusion of a foreign substance into the body might be regarded as infringing the right to dignity.

Looking at these several rights in conjunction it might be argued that, if an individual is entitled to refuse medical treatments, even where that decision is “not necessarily based on medical considerations”, it would be odd if the individual should be obliged by law to subject himself or herself to the incursion within his or her body of s substance which he or she does not wish to imbibe. On this view, the Executive is, of course, entitled to advocate a particular life-style, which is a healthy one, but it is not constitutionally permitted to force this life-style on its citizens. In responding to this argument, the courts have several points, which they could credibly say represent the limit to permissible action by the Executive. They could for example, hold that the Executive is perfectly entitled, not only to advocate a particular life-style, but by its policies to narrow choices so that this life-style, for practical purposes, becomes the only one available to citizens in particular areas of their lives. For example, the law banning marijuana is not unconstitutional on account of its interference with choice and a law banning the sale or consumption of cigarettes would also appear to withstand constitutional challenge on this ground. Similarly, a law that adopted a differential taxation policy to make certain life-style choices, stigmatised on health grounds, difficult or, in practice, impossible to engage in would not be unconstitutional.

Professor Binchy made the point that the problem with fluoridation in water supplies is that it involves the non-consensual incursion of s substance into the body.  The courts could approach this issue in a several ways. 

The first and most radical would be to hold that all non-consensual incursions are unconstitutional, on the basis that they violate the rights to bodily integrity, privacy, autonomy and dignity. 

The next approach would be to distinguish between different incursions and to permit those that might be regarded as “natural”.

Justice Ryan did not accept that fluoridation of water could be described as mass medication or mass administration of “drugs” through water; Professor Binchy feels that it is far from clear that a court would adopt the same characterisation. Characterisation is important in this context because, if a particular process is characterised as falling under the general umbrella of medical treatment, then it will be treated distinctively for legal purposes. While the Ward of Court Case ruled that a person has a constitutional right to refuse medical treatment, Professor Binchy argued that it is therefore hard to see that there is nonetheless an obligation to submit to legislatively authorized State action that constitutes medical treatment. 

He went on to make the point that while it is not at all clear that fluoridation of water supplies is medical treatment, it admittedly has an intended health benefit and medical treatment can be prophylactic in character and that a court might nonetheless baulk at describing the process as medical treatment.

The third approach in Professor Binchy’s opinion would be that the court might concentrate on the legitimacy of public health policies. In essence, the Government may be seen as having, not merely an entitlement, but also an obligation to protect the health of its citizens. A necessary element of this duty is making rules, which curtail the rights of citizens, to a greater or lesser degree, in order to accomplish these public health goals. 

A question of proportionality thus may be considered to arise. Just as public health will not justify all such curtailments of rights, equally a public health goal will serve to justify some curtailments, provided they are rational and proportionate. This approach was adopted by the Supreme Court in the Constitutional Challenge in 1960: “the method (water fluoridation” undoubtedly does result in a minimal interference with the constitution of the body, but such interference is not one which in any way impairs the functions of the body or, to any extent discernible by the ordinary persons, its appearance.” 

Professor Binchy is of the opinion that it is highly likely that the courts, with some modifications as to scientific and social factors, would take the same view of the legislation today.

In summarising the legal position in relation to the fluoridation issue: the result of the Ryan case is not a guarantee that the courts would today make an identical holding of fact or law. Professor Binchy pointed out that he was not competent to address the scientific questions involved or to predict how the courts would determine them. If, however, a court were to conclude that fluoridation is harmful, then inevitably the legislation would be held unconstitutional. If, however, a court were to conclude that fluoridation is not harmful but beneficial, that does not necessarily mean that legislation would be upheld since it could still be considered to infringe any one or more of the constitutionally protected rights. It was Professor Binchy’s personal view that the courts would be very reluctant, and therefore very unlikely, to come to such a conclusion.

Presentation by Dr Doreen Wilson

Dr Wilson, Chief Dental Officer Northern Ireland, presented an overview of oral health in Northern Ireland. She commenced her presentation by speaking about the 1995 Oral Health Strategy for Northern Ireland, which has recently been the subject of a mid-term evaluation. 

The overall aim of the 1995 strategy was:  ‘to achieve acceptable oral health of teeth and other oral structures, which would allow an individual to:

· Be free of pain and discomfort

· Eat efficiently

· Speak clearly

· Socialise without embarrassment

· Be free of life threatening diseases

and which, if maintained, give a reasonable expectation that these benefits would continue throughout life and would contribute to the individuals general well-being’.

The strategy document was written under the presumption that fluoridation of public water supplies would take place. Fluoridation was expected to secure an impact over and above the existing trend of improvement in the oral health status of children. It was to be the main element of policy shift with respect to oral health and marked a significant policy development. 

However, the decision in 1997, by the Minister for Health and Social Services, not to proceed with fluoridation removed the cornerstone of the original strategy.  As a consequence, the outcome targets for children’s teeth set in 1995 had to be revisited in 1998. 

The following revised outcome targets were set for 2003 (the magnitude of the downward revision demonstrating the extent to which the strategy depended upon the introduction of fluoridation):

· To increase the percentage of 5-year-old children with no caries experience from 37% to 45% (original target 60%)

· To reduce the average number of carious teeth in 5-year-old children from 3.0 to 2.2 (original target 1.5)

· To increase the percentage of 15-year-old children with no caries experience from 15% to 20% (original target 25%)

· To reduce the average number of teeth with caries experience in 15-year old children from 5.3 to 4.0 (original target 3.3)

Targets for adults were not revised. Additional funding of £0.5 million was made available to deal with these revised targets. 

There has been a general improvement in the health of children’s teeth; however, in 1993 the average quality of children’s teeth in N.I. was below that of Britain and the Republic of Ireland. This was largely explained by the fact that fluoridation was more common in the UK and ROI, and that the incidence of social deprivation was higher in Northern Ireland. Dr Wilson illustrated these points with graphs showing comparative levels of caries in children resident in the three jurisdictions in 1983/84 and 1993/94/95. 
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The mid-term evaluation was undertaken to assess the way in which the 1995 recommendations have been implemented and the impact on oral health which these actions had to date. 

Where appropriate, revisions of existing targets were suggested and a series of other recommendations were produced.

Since the publication of 1995 Oral Health Strategy, a number of significant events had an impact upon its delivery. 

· The decision not to proceed with fluoridation of public water supplies.

· Increased consumption of sugary foods and beverages and changes in eating patterns

· Improvements in health care products and

· Growth in private dentistry

The broad finding of the evaluation was that progress towards meeting the revised dental caries targets had been impressive and, to a significant extent, the 1995 strategy could be considered effective in underpinning these gains in oral health. 

However, the evaluation also recognised that the progress made on reducing dental caries is not solely a result of the 1995 Oral Health Strategy, but has been directly influenced by the availability to the public of a better and wider range of oral hygiene products and by improvements in the eating and dental hygiene patterns of individuals.

Given the degree of success of the Strategy to date, many of the targets set for children and adults were therefore revised so as to remain challenging.

At this stage Dr Wilson discussed a number of the revised targets for children and adults:

	Recommendation 8
	The current target should be raised for 45% to 50% of 5-year-old children with no caries experience by 2003.



	Recommendation 9
	The target should remain at 2.2 for the average number of teeth with caries experience in 5 year olds by 2003.



	Recommendation 10
	The current target should be changed from 20% to 25% of 15 year olds with no caries experience by 2003.



	Recommendation 11
	The target should remain at 4.0 for the average number of teeth with caries experience in 15 year olds by 2003.



	Recommendation 12
	The target for 2008 should increase to 16 sound and untreated teeth per adult.



	Recommendation 13
	The target for 2008 for adults with no remaining teeth should be changed from 10% to 8%.



	Recommendation 14
	The target for 2008 for adults with 18 or more sound teeth should be changed from 35% to 40%.

	Recommendation 21
	In the light of inequalities in children’s oral health, fluoridation of public water supplies should be urgently reconsidered.

	Recommendation 15
	A consistent approach to school screening should be adopted.

	Recommendation 17
	Community Dental Service should be reviewed in light of changing dental practice, patterns of working and the oral health of N.Ireland. 

	Recommendation 16
	Health boards must identify inequalities in oral health, propose remedial action and target resources and services to areas of greatest need.

	Recommendation 22
	Pending reconsideration of water fluoridation, the DHSSPS should identify alternative methods of fluoride delivery.

	Recommendation 6
	The Chief Dental Officer will be closely associated with the development of the Public Health Strategy and will work closely with the Health Promotion Agency

	Recommendation 19
	Health promotion opportunities to include the use of mouth guards, first aid for dental trauma and measures to reduce maxillo-facial injuries in road accidents. 


In conclusion, Dr Wilson made the point that Northern Ireland children still have poorer teeth and higher levels of disease than their counterparts in the UK and the Republic of Ireland, and that the recommendations outlined above must be implemented along with an urgently required delivery method for fluoride. 

Presentation by Dr Patrick O’Sullivan

Dr O’Sullivan a member of the Irish Doctors’ Environmental Association, presented the Irish Doctors’ Environmental Association’s position paper on fluoridation. The association believes that ‘ there are already too many chemicals in our environment without adding more. Ireland is one of the few remaining states in Europe to persist in the practice of fluoridating its water supply. Ireland should now stop adding fluoride to its water supplies. Instead, the country should promote improved nutrition and dental hygiene as a more common sense approach to improving dental health, while strenuously attempting to eliminate or reduce social inequality’.

Dr O’Sullivan detailed the views of his association and made the following points.

Firstly, he referred to the difference between safe and harmful levels of fluoride and to the concerns of his colleagues as to the vulnerability of premature babies and people with poor kidney function. 

He then spoke about the lack of information on base-line levels of fluoride in the Irish population before fluoridation was commenced. He queried the rational of dispensing fluoride via drinking water, where the actual intake of any individual is unknown, as it depends on the amount of water a person consumes each day, and on the ingestion of fluoride from other sources.

He stated that the hydrofluosilicic acid used to fluoridate the water is an industrial waste product and has not been tested on animals or humans, or been approved for human consumption. He referred to studies that linked fluoride itself to harmful effects, but did not cite individual studies or the names of the authors.

Dr O’Sullivan referred to the fact that while dental health has improved in those resident in both fluoridated and non-fluoridated areas and has been attributed to improvements in nutrition and dental hygiene, associated with improving socio-economic conditions, nonetheless improvements in dental health in fluoridated areas retain a socio-economic gradient. In elaborating on this latter point, he stated that by passively improving the dental health of people in lower socio-economic groups by fluoridating their water supplies, we are failing to address the underlying cause of their poor dental health, i.e. poor nutrition and poor dental hygiene related to the deprivation and socio-economic inequity that persist and appear to be increasing in our society.

In conclusion, Dr O’Sullivan gave some personal views on the subject, when he stated that after living and working in third world countries for much of his career, the ability to have a regular supply of clean water is of greater importance to him than worries about chemicals that may be in that water.

Note

Please see final report of the Forum for comments on some of Dr O’Sullivan’s claims. These were discussed with Dr O’Sullivan following his presentation to the Forum.

Presentation by Dr Andrew Rynne

Dr Rynne queried the impartiality and open mindedness of the members of the Forum on the question of fluoridation. He stated that most members are on record as staunch supporters of  ‘ the mass and enforced dosing of the citizens of this state’, a fact that he felt was not helped by the Minister’s opening address where he stated his support for fluoridation.

He referred to the dramatic fall in the incidence of dental caries since the introduction of fluoridation, but held the view that fluoridation was not the major cause for this decline. He believed that better nutrition, dental hygiene, housing and education were major contributing factors. 

Dr Rynne’s strongest objections to the continued fluoridation of our water supplies are philosophical rather than scientific. He stated that  ‘ every time I go to my cold tap to make a cup of tea or to water my whiskey I am robbed of my freedom of choice. I am forced to ingest an unknown quantity of an unknown, unlicensed and unproven pollutant that has no known safe levels and no known recommended dose’.

He held the view that this is unprecedented and unacceptable in a free society.

He referred to the beneficial effects of topical fluoride and to the availability of fluoride containing products in the supermarkets.

Referring to the Health (Fluoridation of Water Supplies) Act, Dr Rynne alluded to the fact that in the ‘forty years of enforced dosing, not one single survey has been carried out’.

In conclusion, Dr Rynne mentioned that while water fluoridation is statewide in only Ireland and Singapore, and that 98% of Europe is fluoride free, dental health in Ireland is lower than most non-fluoridated countries.

Note

Please see final report of the Forum for comments on some of Dr Rynne’s claims. These were discussed with Dr Rynne following his presentation to the Forum.
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Presentation by Dr Jacinta McLoughlin

Dental School, Trinity College, Dublin

Dr McLoughlin made a presentation on a section of the Department of Health and Children contract for the evaluation of oral health services. The Dublin School of Dental Science section of Lot 2 of this contract is concerned with the fluoridation of public water supplies, the aim of which is to carry out an evaluation of quality and performance of the fluoridation of public water supplies with regard to structure, process and outcomes, in order to determine best practice methodologies appropriate to all aspects of water fluoridation.

Progress to Date

Initial consultation

Meetings have taken place with officials from the Department of the Environment and Local Government and the Environmental Protection Agency.

Information collection

Information has been collected by means of questionnaires to Principal Dental Surgeons, and Principal Environmental Health Officers and Public Analyst Laboratories. 

Water fluoridation test results have been obtained from the Department of Health and Children, the Society of Chief and Principal Dental Surgeons and from the Environmental Protection Agency. 

Situation analysis of selected water treatment plants

Nine plants have been visited in 5 health board regions. 

Draft report and recommendations 

Dissemination of agreed report

Dr McLoughlin then spoke about some of the information received by means of the questionnaires mentioned above. Questionnaires for Principal Dental Surgeons and Environmental Health Officers yielded information on Fluoride Monitoring Committees (FMC), reporting of test results, funding for water fluoridation and details of the schemes involved.

The Fluoride Monitoring Committees (FMC) were established in 1992 with the following terms of reference:

· Improving the day to day operation of the fluoridation programmes

· Improving test results

· Monitoring the current and future need for new / replacement plant

Information received on the FMC from the Principal Dental Surgeons and Environmental Health Officers was as follows:

· 83% reported FMC moderately or very effective

· 72% visit plants regularly or occasionally

· Principal Environmental Health Officer is the key link between the health board and the local authority

· 74% of reports of public analysts’ tests are received within 1 month

· 57% produce an annual report

· 54% of FMC determined capital needs.

Dr McLoughlin then presented results of monthly test results from the former Eastern Health Board and the Western Health Board in 1999. Results are grouped into four bands: < 0.7; 0.7 to less than 0.8; 0.8 to 1.0, >1.0 to 1.1 and >1.1ppm. Results in the 0.7 to less than 0.8 band and greater than 1.0 to 1.1 are reported as marginal by the Department of Health and Children. 

In 1999, in the Eastern Health Board the vast majority of results were in the 0.8 to 1.0 band. In the Western Health Board results were more widely distributed, with a number of results in both the < 0.7 and > 1.1 ppm bands. The accuracy of instrumentation is reflected in the results.

At the time of this presentation nine water fluoridation plants had been visited in five health boards, and a visit to a Southern Health Board plant was planned. The plants visited serve populations from a few thousand to over a hundred thousand. The company supplying the hydrofluosilicic acid was also visited in New Ross.

Dr McLouglin proceeded to speak on the assessment of the water treatment plants and detailed the type of information being collected under the following headings:

Water treatment plant assessment

Current practice on pre-treatment water testing

Procedures for intake of acid, including health and safety aspects

Bunding and security of storage tanks

Procedures for dealing with spillages

Equipment and preventive maintenance

Types of pumps, model and year of installation

Measurement of flow rate, procedures for altering the flow meter

Alarms and back-up pumps

Programme of preventive maintenance: internal or external and frequency

Incident management and monitoring visits

Procedure for incidents

Recording of incidents

Reporting of incidents

Audits by Health and Safety Authority

Visits from local authority engineers, Environmental Health Officers and Principle Dental Surgeons.

Testing and Calibration

Testing and recording of results

Equipment used, frequency and personnel

Action taken if unsatisfactory

Calibration frequency, internal / external, of test equipment and flow meter.

Personnel and training

Numbers of personnel

Part time or full time

Level of training

The Future

Dr McLoughlin spoke about the key issues to be addressed in the report, which will focus on the areas of data collection and recording, the interagency management and the operation of the water treatment plants. Recommendations will be made about identification (alphanumerically) of water treatment plants, schemes (including supplemental and group schemes) as well as maps of the distribution networks. All water treatment plants will be identified alpha numerically as will supplemental supplies and group schemes; maps of distribution networks will be produced.

With regard to inter-agency management the report will look at the remit of the Fluoride Monitoring Committees. The personnel responsible for the operation of these committees will be identified and their roles explained. This will be looked at in light of the pending changes in local authority structures. 

A code of practice for water treatment plants is proposed similar in nature to the US Department of Health and Human Services, Engineering and Administrative Recommendations for Water Fluoridation 1995. (27) Quality assurance programmes, to include health and safety audits and training topics will be recommended in the final report.  

Presentation by Mr  Tom Reeves

Since 1997 Mr Tom Reeves has been the National Fluoridation Engineer, in the Division of Oral Health Program, at the Centre for Disease Control and Prevention in the United States.

Mr Reeves delivered a presentation entitled ‘Engineering / Technical Aspects of Water Fluoridation’.

He outlined how the history of water fluoridation is a classic example of clinical observation leading to epidemiological investigation and community based public health interventions. He pointed out that although other products containing fluoride are available, water fluoridation remains the most equitable and cost effective method of delivering fluoride to all members of most communities, regardless of age, educational attainment or income level.

He recalled how in 1999, the Centres for Disease Control and Prevention (CDC), Atlanta, Georgia, called fluoridation one of the ten great achievements in Public Health in the 20th century. 

Mr Reeves initially discussed the fluoride chemicals used in the US, and how they are manufactured. He pointed out that at times there is confusion about the correct name for the fluoride chemicals. Over the years many versions have been used but at the moment for standardisation of transport etc. the term fluorosilicic acid is used.

Chemicals used in Water Fluoridation

All the fluoride chemicals used in the U.S. for water fluoridation, sodium fluoride, sodium fluorosilicate and fluorosilicic acid, are useful by-products of the phosphate fertilizer industry. 

The manufacturing process produces two by-products:

A solid, calcium sulfate (sheet rock, CaSO4) and

Two gases: hydrofluoric acid (HF) and silicon tetrafluoride (SiF4) 

A simplified explanation of the manufacturing process follows:

Apatite rock, a calcium mineral found in central Florida, is ground up and treated with sulphuric acid, producing phosphoric acid and two by-products, calcium sulfate and two gas emissions. These gases are captured by product recovery units (water spray) and condensed into 23% fluorosilic acid. Sodium fluoride and sodium fluorosilicate are made from this acid.

 Mr Reeves then made the point that it is the inorganic form of ionic fluoride that is used in water and is the one that is responsible for the prevention of dental caries. 

Fluoridating Equipment

The equipment employed to feed the fluoride chemicals into the water systems in the U.S. was next discussed.

Fluoride chemicals are always added to a water supply as liquids, but they may be measured either in liquid or solid form. The solid form must be dissolved into a solution before entering the water supply system.

There are three general methods of adding fluoride chemicals.

· Dry feeders can add sodium fluoride or sodium fluorosilicate

· Acid feed systems will add fluorosilicic acid

· Saturators will add sodium fluoride. 

The choice of feeder system depends on the fluoride chemical used and the amount to be fed. The rate of feed will depend on the desired fluoride content of the untreated water. Dry feeders are used for medium sized water plants.

Fluorides can be fed into a water supply in the following ways:

· The amount of dry chemical compound (usually fluorosilicate) can be measured with a machine, then added to a mixing tank (tank solution) where it is thoroughly mixed and then delivered to the main flow of water.

· A small pump can be used to add solutions of fluorosilicic acid directly to the water supply system. (carboy / bulk)

· Saturated solutions of sodium fluoride in constant strengths of four percent can be produced in a saturator tank at almost any temperature of water encountered in the usual water plant. This saturator solution can be pumped with a small solution feeder (metering pump) directly into the main water of a water supply system.

· Unsaturated solutions of sodium fluorosilicate or sodium fluoride may be prepared by weighing amounts of compounds, measuring quantities of water, and thoroughly mixing them together. This method of feeding fluorides is not desirable and is discouraged by CDC.

Dry Feeders

There are two types of dry feeders: volumetric dry feeders and gravimetric dry feeders. 

Gravimetric feeders discharge chemicals at a constant weight rather than at a constant volume during a given time period. They are extremely accurate but are 

much more costly.

Volumetric feeders essentially consist of a combination of a driving mechanism for delivering a constant volume of dry compound, a hopper for holding the compound and a chamber, solution tank for dissolving the compound before discharge into the water supply.

Acid Feeders

Acid feed systems consist of a small container (carboy) set on scales and a small metering pump adds the acid directly to the water supply system. This system is used in ground water systems, like well houses.

The bulk acid feed system is a fluoride feed system in larger water plants that uses bulk storage of fluorosilicic acid and is similar to the carboy system used in ground water supplies. The difference is that a large bulk storage tank (4,000 to 5,000 gallons) is added and a day tank is necessary instead of a carboy. Under normal operating conditions, the day tank should not contain over 2 to 3 days’ supply of acid.

The saturator feed system is a type of chemical feed system that is unique to fluoridation. The principle is that a saturated fluoride solution will result if water is allowed to run through a bed of sodium fluoride. A small pump then delivers this saturated solution of sodium fluoride into the water supply system. There are two types of saturators used in the U.S., the up-flow and down-flow saturators.

Toxicity, purity and risk to humans

Mr Reeves then spoke about concerns around toxicity, purity and the risk to humans from the addition of fluoride chemicals to drinking water. He made the point that all of the over 40 water treatment chemicals that may be used in water treatment plants are toxic to humans in their concentrated form, e.g., chlorine gas, and the fluoride chemicals are no exception. Added to drinking water in very small amounts, the fluoride chemicals dissociate virtually 100% into their various components (ions) and are very stable, safe, and non-toxic. 

Mr Reeves proceeded to address the issue of concerns about the impurities in fluoride chemicals and detailed the organisations, which have set standards for quality and safety of water treatment chemicals. 

The American Water Works Association (AWWA) and the American National Standards Institute (ANSI) set the following standards for all chemicals used in water treatment plants:

ANSI/AWWA B701 – 99 (sodium fluoride)

ANSI / AWWA B 702 – 99 (sodium fluorosilicate)

ANSI / AWWA B 703 – 00 (fluorosilicic acid)

The National Sanitation Foundation (NSF) also sets standards and produces product certification for products used in the water industry, including fluoride chemicals.

The ANSI / NSF Standard 60 sets standards for purity and provides testing and certification for the fluoride chemicals. This standard provides for product quality and safety assurance that aims to prevent the addition of harmful levels of contaminants from water treatment chemicals. More than 40 states have laws or regulations requiring product compliance with Standard 60.

Claims about arsenic in drinking water

To illustrate the stringency of these standards and the compliance with them, Mr Reeves referred to levels of arsenic in drinking water. According to the National Sanitation Foundation (NSF) tests, arsenic was not detectable in most of the samples tested; those samples that did have detectable levels of arsenic, had an average of 0.43 µg / L (parts per billion) in the drinking water attributable to the fluoride chemical. The U.S. Environmental Protection Agency (EPA) has set a Maximum Contaminant Level (MCL) of 50µg / L, and have proposed to lower their MCL to 10 µg / L. The arsenic level referred to above is less than 10% of the proposed lower MCL level.

An individual would need to drink 10 to 20 gallons of water a day in order to consume 20µg / L of arsenic.

In the U.S. water companies are able to specify when purchasing fluosilicic acid that they want a chemical with zero levels of arsenic in it. This product is more expensive, however, but is readily available.

Tests by NSF and other independent testing laboratories have shown no detectable levels of radionucleotides in drinking water

Mr Reeves next dealt with the issue of the use of ‘industrial grade’ rather than ‘pharmaceutical grade’ fluoride chemicals. He pointed out that the water supply industry is considered an industry and all chemical used in the water plant are industrial chemicals including fluoride. All the standards of AWWA, ANSI  and NSF apply to these industrial grade chemicals to ensure they are safe. Pharmaceutical grade compounds are not appropriate for water fluoridation and are used in the formulation of prescription drugs.

The next topic covered was that of silicifluorides. Some people hold the belief that silicofluorides do not completely dissociate under conditions of normal water treatment and thus cause health problems. Mr Reeves referred to work carried out by the U.S. Environmental Protection Agency (EPA) and CDC epidemiologists in which research made the above assumptions. No credible evidence was found to support these claims.

He made the point that because silicofluoride dissociates completely in water, health studies using sodium fluoride are applicable here. The EPA has not set any Maximum Contaminant Levels (MCL) for the silicates as there is no known health concerns for them at the low concentrations found in drinking water. 

Claims about lead in drinking water

At this stage Mr Reeves dealt with two studies by Dr Roger Masters and Myron Coplan, which showed an effect of silicofluorides used in water fluoridation on blood lead levels. (28) The CDC was unimpressed by these ecological studies, which failed to offer any credible evidence of an effect. A paper was written in response to the above study by Urbansky and Schock which concluded that no credible evidence exists to show that water fluoridation has any quantitatable effects on the solubility, bioavailability, bioaccumulation or reactivity of lead or lead compounds. (29)
Therefore, based on current evidence, there is no basis for concern on the issue of using silicofluorides in fluoridated water supply systems.

Mr Reeves concluded by refuting the claim that the fluoride from natural sources, like calcium fluoride, is better than fluorides added ‘artificially’, such as from the fluoride chemicals.

Presentation by Dr Caswell Evans

Dr Evans was executive editor and project director of the Surgeon General’s Report on Oral Health and is currently leading initiatives responsive to the report’s “framework for action”. He is based at the National Institute of Dental and Craniofacial Research, National Institutes of Health, Department of Health and Human Services, United States of America.

Dr Caswell Evans delivered a presentation entitled “Fluoridation – Recent Developments in the U.S.”

Background: Oral Health in the United States

Dr Evans initially provided some background information on the oral health status of the American population, with particular reference to the area of oral health inequalities, which was published in the recent Surgeon General’s Report. (30) Dr Evans was Executive Editor and Project Director of this report.

· More than 51 million school hours are lost each year to dental related illness.

· Poor children suffer nearly 12 times more restricted activity days than children from higher income families. 

· For each child without medical insurance, there are at least 2.6 children without dental insurance. Uninsured children are 2.5 times less likely than insured children to receive dental care.

· Dental caries is the single most common chronic childhood disease  - 5 times more common than asthma and 7 times more common than hay fever.

· Poor children suffer twice as much dental caries as their more affluent peers, and their disease is more likely to be untreated.

· Over 50% of 5 to 9 year old children have at least one cavity or filling, and that proportion increases to 78% among 17 year olds.

· Tobacco related oral lesions are prevalent in adolescents who currently use smokeless tobacco (they chew tobacco).

· Unintentional and intentional injuries commonly affect craniofacial tissues.

Today 25% of children aged 5 to 17 years in the U.S. experience 80% of the dental caries found in permanent teeth.

· Among low-income children, almost 50% of tooth decay remains untreated.

· Overall the prevalence of dental caries among 12 to 17 year olds has declined from 90% in 1971 – 1974 to 67% in 1988 to 1991. The severity, as measured by DMFT has declined fro 6.2 to 2.8 during this period.

· For every adult 19 years or older without medical insurance, there are three without dental insurance.

· Severe periodontal disease affects about 14% of adults aged 45 to 54 years.

· Twenty three percent of 65  to 74 year olds have severe periodontal disease.

· About 30% of adults 65 years and older are edentulous compared to 46% 20 years ago.

· Oral and pharyngeal cancers are diagnosed in about 30,000 Americans annually; 8,000 die from these diseases each year.

· US$60 Billion are spent annually on dental services, which includes approximately 500 million visits to dental offices.

U.S. Surgeon General’s Report on Oral Health

Dr Evans then spoke on the recent Surgeon General’s Report on Oral Health from which the above statistics were quoted. (30)
The Surgeon General is appointed by the U.S. president and ratified by Congress and serves a period, which overruns the presidential term by 2 years. The Surgeon General is an apolitical appointee and is not involved in policy-making decisions, but has the power to make recommendations. 

Fifty reports have been produced in the history of the office (1964 to date), 25 of which have been related to tobacco and have had profound affect on tobacco usage. Of the remaining 25 reports, subjects have included problems or issues, which are either poorly understood or were inadequately addressed in the past. 

The realisation that oral health can have a significant impact on the overall health and well-being of the nation’s population led the Office of the Surgeon General, with the approval of the Secretary of Health and Human Services, to commission a report, published in 2000, entitled ‘Oral Health in America’. www.nidcr.nih.gov/sgr/oralhealth.asp.

Recognising the gains that have been made in disease prevention while acknowledging that there are populations that suffer disproportionately from oral health problems, the Secretary asked that the report “define, describe, and evaluate the interaction between oral health and health and well-being, through the life span in the context of changes in society”.

The report centred on five major questions:

1. What is oral health?

2. What is the status of oral health in America?

3. What is the relationship between oral health and general health and well-being?

4. How is oral health promoted and maintained and how are oral diseases prevented?

5. What are the needs and opportunities to enhance oral health?

The themes of the report were as follows:

· Oral health includes healthy teeth, but means much more

· You cannot be healthy without oral health

· Safe and effective disease prevention measures exist that everyone can adopt to improve oral health and prevent disease

· Risk factors common to many diseases and conditions, such as tobacco and alcohol use and poor dietary practices, also affect craniofacial health.

Dr Evans then outlined the major findings of the report:

Oral diseases and disorders in and of themselves affect health and well being throughout life

Range from birth defects to chronic disabling conditions and cancer

Interfere with vital functions: breathing, eating, swallowing and speaking 

Cause other health problems

Undermine social interactions, self-esteem

Incur fiscal and social costs

The mouth reflects general health and well-being

The mouth is a readily accessible and visible part of the body and provides health care and individuals with a window on their general health status. 

Portal as well as a barrier to infections

Saliva, buccal cells and other oral components have additional diagnostic potential

Oral diseases and conditions are associated with other health problems

Diabetes

Heart disease

Adverse pregnancy outcomes

Respiratory infections

Osteoporosis

HIV infections

Lifestyle behaviours that affect general health, such as tobacco use, excessive alcohol use and poor dietary choices, affect oral and craniofacial   health as well.

These individual behaviours are associated with increased risk for craniofacial birth defects, oral and pharyngeal cancers, periodontal disease, dental caries, and candidiasis among other health problems. All health care providers can play a role in promoting healthy lifestyles by incorporating tobacco cessation programmes, nutritional counselling, and other health promotion efforts into their practices.

There are safe and effective measures to prevent the most common dental diseases – dental caries and periodontal diseases.

Community water fluoridation

Other fluoride measures and dental sealants

Personal oral hygiene and use of a fluoride dentrifice

Cessation / prevention of tobacco use.

There are profound and consequential oral health disparities within the American population

Disparities relate to income, age, gender, race / ethnicity

Disparities due to lack of information or access to preventive measures

More information is needed to improve America’s oral health and eliminate disparities.

Scientific research is key to further reduction in the burden of disease and disorders that affect the face, mouth and teeth.

The report called for the development of a National Oral Health Plan, in an effort to eliminate health disparities and improve quality of life for all Americans. Such a plan would include collaborations among individuals, health care providers, communities, and policy-makers.

National Oral Health Plan

The National Oral Health Plan has the following principal components:

· Change perceptions of the public, policy makers and health care providers regarding oral health and disease so that oral health becomes an accepted component of general health. 

This will involve enhancing the public’s understanding of the meaning of oral health and the relationship of the mouth to the rest of the body. Raising awareness of oral health among legislators and public officials at all levels of government is essential to creating effective public policy to improve America’s oral health. The inclusion of oral health examination as part of a general medical examination, advising patients in matters of diet and tobacco cessation, and referring patients to oral health practitioners for care prior to medical or surgical treatments that can damage oral tissues, such as cancer chemotherapy or radiation to the head and neck.

· Remove known barriers between people and oral health services. Data collected indicated that lack of dental insurance, private or public, is one of several impediments to obtaining oral health care and accounts in part for the generally poorer oral health of those who live at or near the poverty line, lack health insurance or lose their insurance upon retirement.

· Use public- private partnerships to improve the oral health of those who still suffer disproportionately from oral disease. The collective and complementary talents of public health agencies, private industry, social services organisations, educators, health care providers, researchers, the media, community leaders, voluntary health organisations and consumers groups, and concerned citizens are vital if America is not just to reduce, but to eliminate, health disparities.

· Accelerate the building of the science and evidence base and apply science effectively to improve oral health.

· Build effective health infrastructure that meets the oral health needs of all Americans and integrates oral health effectively into overall health.

Following publication of this report, actions to achieve the above objectives have been undertaken by a number of organisations: American Dental Education Association, Oral Health America, American Association of Women Dentists, American Dental Trade Association, National Governor’s Association, Dental Manufacturers of America, Advocacy and community groups, Proctor and Gamble,

Partnership for Prevention, Colgate Palmolive, Grantmakers in Health, America College of Dentists, Friends of the Surgeon General’s Report on Oral Health, National Association of Dental Plans, National Dental Association, Hispanic Dental Association as well as many others many others.

Dr Evans then spoke about the methods, which will be employed to achieve the plans laid out above. 

He referred to the work being undertaken in compiling the Guide to Community Preventive Services: Systematic Reviews and Evidence-Based Recommendations which will be published in late 2001. 

This guide aims to improve public health practice by increasing the use of effective interventions. The Guide summarises what is known regarding the effectiveness of selected population-based interventions and information about additional benefits and harms of the interventions. The evidence is gleaned from systematic reviews, co-ordinated by CDC scientists, and an independent Task Force will determine recommendations. This Task Force is 15-member, non-federal and independent panels of experts. The day-to-day work of the Task Force is co-ordinated by an interdisciplinary full-time staff of scientists and administrators made available by the Centre for Disease Control and Prevention. For each chapter, a staff scientist co-ordinates a multidisciplinary team, with input from subject matter consultants. 

Dr Evans dealt briefly with the methods employed in the systematic review:

· Develop a conceptual framework

· Search for and retrieve evidence

· Rate quality of evidence

· Summarise evidence

· Translate strength of evidence into recommendations.

This guide is currently addressing a list of six risk behaviours related to the largest burden of disease: tobacco use, alcohol abuse and misuse, other substance abuse, nutrition, physical activity and sexual behaviour. Eight reviews will address how to reduce disease, injury and impairment. As various chapters are completed they are published as entities in themselves. The chapter on oral health will be highlighted in the CDC publication Morbidity and Mortality Weekly Report in the next few months. 

Reviews of a number of interventions for improved oral health have at this stage been completed and recommendations have been made which range from ‘recommends strongly’ to ‘unable to recommend to make recommendations based on the available evidence’ focussed on:

School based sealant delivery programmes: Review of this intervention is complete and is strongly recommended.

Community-wide sealant promotion interventions: Review of this intervention is complete, but insufficient evidence was available to make a recommendation.

Community water fluoridation: Review of this intervention is complete and is strongly recommended.

More information on the Community Guide may be obtained via the internet: www.thecommunityguide.org.

The Community Guide is part of a family of federal initiatives, and will complement the Guide to Clinical Preventive Services, which aims to promote evidence-based prevention for individuals. (31) 

Dr Evans then referred to Healthy People 2010, a set of health objectives for the U.S. nation to achieve over the first decade of the 21st century. Healthy People 2010 builds on initiatives pursued over the past two decades. The 1979 Surgeon General’s Report along with Health People 2000 established national health objectives and served as the basis for the development of State and community plans.  In total there are 467 health objectives and 20 oral health objectives.  www.health.gov/healthypeople.

A number of oral health objectives are listed below:

· Reduce the proportion of children and adolescents who have dental caries experience in their primary or permanent teeth

· Reduce the proportion of children, adolescents, and adults with untreated dental decay.

· Increase the proportion of adults who have never had a permanent tooth extracted       because of dental caries or periodontal disease.

· Reduce the proportion of older adults who have had all their natural teeth extracted.

· Reduce periodontal disease

· Increase the proportion of oral and pharyngeal cancers detected at the earliest stage.

· Increase the proportion of adults who, in the past 12 months, report having had an examination to detect oral and pharyngeal cancers.

· Increase the proportion of children who have received dental sealants on their molar teeth.

· Increase the proportion of the U.S. population served by community water systems with optimally fluoridated water; An increase from 62% to 75% (21% improvement) by the year 2010: this would add 30 million more people served by approximately 1000 community water systems.

· Increase the proportion of children and adults who use the oral health care system each year.

The objectives are reviewed and updated every 10 years; some objectives are removed, for example, where effective databases are unavailable. In the area of oral health the majority of objectives have good databases, and so the oral health objectives have been retained. 

At this stage in his presentation Dr Evans spoke about water fluoridation in the United States and made the following points.

The United States Centre for Disease Control and Prevention (CDC) has recognised water fluoridation as one of the great public health achievements of the 20th century.

The United States Public Health Service (USPHS) recommends 0.7 to 1.2 ppm, depending on the mean maximum daily air temperature of the area.

He referred to the various studies, which were performed following the initiation of water fluoridation in Grand Rapids, Michigan in 1945. In 95 studies conducted between 1945 and 1978 the caries reduction rate was found to be 40 – 50% in primary teeth and 50 – 60% in permanent teeth. 

He referred to comparative studies between fluoridated and non-fluoridated communities in the U.S., Australia, Britain, Canada, Ireland and New Zealand.

Water Fluoridation in the United States

The fluoridation status in the U.S. was then discussed. Of the 50 largest cities practically all are fluoridated. Legislation requiring a number of cities to fluoridate the water has been passed in a number of states and this will result in increased numbers.

Data from 1992, showed that 62% of the populations served by public water supplies, consumed optimally fluoridated water. Dr Evans referred to the fact that more up to date data would show a larger percentage and that this would be published in the awaited CDC document on fluoridation. (32)
Figures in this document have subsequently revealed that in 2000, a total of 38 states and the District of Columbia provided access to fluoridated public water supplies to over 50% of their population.

Dr Evans concluded his presentation by relating the sequence of events that led to the enactment of California’s Mandatory Fluoridation Act in 1995.

Oral Health surveys had shown that children in California had significantly poorer oral health than children in states where public water supplies were fluoridated. A congress member, Ms Jackie Spears, a health advocate, was instrumental in passing legislation (AB733) to mandate water fluoridation in cities with populations in excess of 200,000, when   money was available.

At this time the privatisation of a medical insurance company resulted in the state receiving a large sum of money, which it was required by law to spend on public health initiatives. Under U.S. law a company, which had provided a public service, could not retain any profits from public earnings when it was privatised.

Since the enactment of the Californian legislation, a number of other cities have taken action to fluoridate their public water supplies. These include Dover-Foxcroft, Maine, Escambia County, Florida, Salt Lake City, Utah, San Antonio, Texas, Las Vegas Nevada and Gilbert,Arizona.

Dr Evans pointed out that public support for water fluoridation in California was in part due to the fact that the very mobile American public (the average U.S. citizen moves every five years) viewed fluoride in the water as an added value to life, and having seen the benefits elsewhere, wanted these benefits when they moved to California. 

He also made the point that no state has stopped water fluoridation, but that a number of small communities have done so.

On why the U.S. opted for water fluoridation rather than other delivery methods, Dr Evans stated that in the U.S. where there is no universal health care system, the delivery of fluoride by other methods in an effective manner was not possible. 
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