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NATIONAL FLUORIDATION INFORMATION SERVICE 

 

The National Fluoridation Information Service (NFIS) is a consortium funded by the Ministry 

of Health, led by Regional Public Health working in partnership with: 

• Hutt Valley DHB Community Dental Services,  

• Environmental Science and Research,  

• Centre for Public Health Research at Massey University and  

• National Poisons Centre. 

 

Our work includes: 

• Following public debate and choices on water fluoridation 

• Monitoring international research on the usefulness of water fluoridation  

• Critically reviewing emerging research  

• Working with District Health Boards and Councils to provide accurate and up-to-date 

information to their communities 

• Providing clinical advice to the Ministry of Health  

• Monitoring water fluoridation policy 

• Providing access to New Zealand oral health data and research 

• Sharing information via quarterly e-newsletters and e-briefings and the NFIS website 
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PLAIN ENGLISH SUMMARY 

Background and Purpose 

The Ministry of Health (the Ministry) recommends community water fluoridation (CWF) 

where technically feasible as a safe and effective means of improving oral health. For the 

time period covered by this review approximately 56%1 of the total New Zealand population 

had access to fluoridated drinking-water2. 

Under current New Zealand law, District Health Boards are responsible for protecting the 

health of their populations, while local councils are charged with deciding whether to 

fluoridate the drinking water supplies they operate. With community water fluoridation 

being a controversial issue, it was deemed important that District Health Boards and the 

Ministry have access to the best scientific evidence.  

The Ministry established a National Fluoridation Information Service (the Service) with the 

objectives of assisting the Ministry and District Health Boards through: 

i. Providing a central authoritative, accurate and up-to-date source of information and 

critical commentary on research pertaining to community water fluoridation  

ii. Providing coordinated clinical and technical support and advice to  DHBs, TLAs and 

the Ministry  

iii. Ensuring DHBs and the Ministry are able to communicate consistent, accurate and 

up to date information on community water fluoridation  

iv. Following public discussion and decision-making processes on community water 

fluoridation in New Zealand 

This literature review critically appraises scientific papers published between February and 

July 2012, complementing previous reviews for the Service (available on the website 

www.nfis.org.nz).  

The review identifies the implications of its findings for the Ministry’s fluoridation policy. 

                                                      

1
  This calculation is based on the population currently receiving fluoridated drinking water  approximately 2,266,000 (as per the New 

Zealand Ministry of Health (2012): ‘Annual Report on Drinking Water Quality 2011-2012’: Available at: 

http://www.health.govt.nz/publication/annual-review-drinking-water-quality-new-zealand-2011-2012 ) divided by the total NZ 

population counted in the 2006 census of 4,027,947 (http://www.stats.govt.nz/Census/about-2006-census.aspx ) 

2
  See the 2012-2013 Environmental Scan at www.NFIS.org.NZ for updated details about the status of CWF throughout the country. 
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The New Zealand Context 

Important facets of the New Zealand context in relation to CWF are: 

i. naturally-occurring fluoride concentrations in New Zealand’s water supplies are low 

– generally less than 0.2 mg/L 

ii. the maximum acceptable value for fluoride in drinking water, given in the Drinking-

Water Standards for New Zealand and based on the World Health Organization 

Guideline, is 1.5 mg/L, which is designed to prevent possible undesirable health 

effects that may result from excessive fluoride intake 

iii. up-to-date information about the prevalence of tooth decay in New Zealand is 

available from a recently undertaken Oral Health Survey3 

iv. the prevalence of tooth enamel defects does not appear to be increasing in New 

Zealand4 

v. toothpaste in New Zealand is fluoridated at approximately 1000 mg/kg, which is 

typical of other developed countries, and considered safe for use by children2 

Method 

Papers in the following fields were of interest for this review: 

i. Oral and Public Health Epidemiology  

ii. Communication and Community Engagement 

iii. Other: Health Economics 

iv. Toxicology and Pharmacology 

The following scientific bibliographic databases were searched for relevant articles: 

i. Cochrane 

ii. Mosbys 

iii. Pubmed 

iv. INNZ 

v. Embase 

vi. Ovid 

vii. Web of Knowledge 

                                                      

3
  New Zealand Ministry of Health (2010): ‘Our Oral Health: Key findings of the New Zealand Oral Health Survey’: Available at: 

http://www.health.govt.nz/publication/our-oral-health-key-findings-2009-new-zealand-oral-health-survey 

4
  Ministry of Health. 2009. Guidelines for the use of fluoride. 2009. Wellington. Available at 

http://www.moh.govt.nz/moh.nsf/indexmh/guidelines-for-the-use-of-fluorides?Open  
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viii. Scopus 

Database searches identified papers linked to water fluoridation and fluorosis; these were 

then assessed for relevance based on the following criteria: 

i. Available in English 

ii. Primary focus on CWF – health effects or impacts 

iii. A new study (as opposed to an historical commentary, an opinion piece or editorial) 

iv. Fell into one of subject fields noted above 

v. A study of an area or country with a context comparable to New Zealand 

vi. Primarily concerned with fluoride in drinking water levels within the currently 

recommended fluoridation range in New Zealand (0.7–1.0 mg/L) 

A total of 350 papers were identified, of which 25 papers were reviewed as meeting the 

criteria listed above. A further 30 papers were added to the review as they had some 

relevance to CWF but fell outside the inclusion criteria. These papers are indicated with an 

asterisk (*). 

Study Validity 

In addition to relevance, each study reviewed was assessed for validity using the criteria 

listed below:  

i. Does the study have a robust design? (For example: is the sample size adequate? Has 

data been collected in a systematic and uniform manner to minimise bias?) 

ii. Is data analysed in an appropriate manner? (For example: are the effects of potential 

confounding factors controlled for?) 

iii. Are conclusions drawn from the analysis appropriate? (For example: do they 

acknowledge potential bias in the results and provide an assessment of the effect 

and direct of any bias?)  

Only relevant studies of medium to high validity have been included in the narrative section 

of this review. A table of all studies, with details regarding relevance and validity is given 

Appendix 1, (those included in the front section of this report are highlighted in bold). 

Summaries of all studies, including comment on validity (strengths and limitations) are 

included in Appendices 2-5. 
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Key Findings 

Impact of fluoride on enamel remineralisation of teeth 

i. A study in Germany found that more fluoride (in saliva) in the mouth even at low 

concentration increased remineralisation with higher concentrations resulting in 

greater remineralisation. The study concluded that maintaining a constant 

concentration of fluoride in salvia should be one of the aims of caries prevention. [1] 

ii. A study of bottled water in Algeria found that the amount of fluoride in the water 

varied between brands and that most brands did not say how much fluoride was in 

their water on the label. [6*] 

iii. A food frequency study in Brazil found that children from areas without CWF had 

lower amounts of fluoride in their drinks to children from an area with CWF. There 

was some difficulty in understanding the in the results reported in this study as food 

tested had higher amounts of fluoride whilst beverages had lower amounts. 

However the results for food couldn’t be explained but overall the amounts of 

fluoride calculated to be consumed was in areas without CWF was lower. [28] 

iv. A study in Malaysia found that children who drank bottled and filtered tap water 

consumed a similar amount of fluoride to those who drank water straight from the 

tap. [38] 

Effectiveness of CWF on Caries Prevention 

i. A study in two English cities found that community water fluoridation reduced the 

overall amount of tooth decay in children living in the fluoridated city. It also found 

that the difference in the amount of tooth decay suffered by children in poor 

households compared to rich households was smaller in the fluoridated city than the 

non-fluoridated city.  However, children in the fluoridated city did have a higher risk 

of developing mild dental fluorosis. [30] 

ii. A review looking at studies before and after 1990 of the effectiveness of CWF found 

that after 1990 the protective effect on teeth was lower than pre 1990 but still 

substantial. [18] 

iii. A study of water fluoridation coverage in Western Australia found that places with 

the most dental disease tended to be rural and remote areas where there was no 

access to fluoridated water. [19] 

iv. A study in Brazil, comparing levels of tooth decay in children over time, found that 

tooth decay has become less common since 1980. They also found that the fall in the 

amount of tooth decay in children over time was a statistically significant degree 

greater in areas with a fluoridated water supply.  [27] 



 

NFIS 6 

Fluoride Concentration in Public Water Supplies 

i. A study in Brazil of the reticulated water supply found minimal fluctuations over a 

year and from one part of a community to another in the amount of fluoride in the 

water supply. [31] 

Fluoride Intake and Dental Fluorosis 

i. A study in Mexico found that teenagers who had consumed fluoride supplemented 

salt before they were five years old had more white flecks on their teeth than those 

who had only consumed fluoride supplemented salt after the age of five years.  The 

study also found that higher household salt consumption was associated with an 

increased risk of fluorosis.[36] 

Communication and Community Engagement 

i. A study in Australia found that whilst most people interviewed supported water 

fluoridation, they wanted the decision to fluoridate water to be made by the local 

community or health professionals, not politicians. [46] 

Health Economics 

i. A Chilean study, looking at which of several oral health programmes represented the 

best value for money, found that water fluoridation came second only to fluoridated 

salt in terms of value for money. [55] 
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Implications for the Ministry of Health’s fluoridation policy 

This review of the literature on community water fluoridation supports the continuation of 

the Ministry of Health’s current community water fluoridation policy. It provides evidence 

that: 

i. the presence of a constant supply of fluoride to the oral cavity5 aids the 

remineralisation of damaged enamel on teeth 

ii. CWF remains an effective means of reducing dental caries 

iii. CWF reduces differences in prevalence of dental caries between low and high socio-

economic groups 

iv. CWF continues to be a cost effective method of improving children’s oral health 

The review also identified an increased risk of dental fluorosis amongst those who were 

exposed to fluoride in salt, particularly prior to age five years.  

Research Needs 

The review identified a number of areas which warrant further research in the New Zealand 

context. These include: 

i. A food frequency study comparing fluoride intakes from food and beverages in areas 

with and without CWF 

ii. A study of the fluoride content of bottled water in New Zealand 

iii. An analysis of fluoride concentrations in water in areas with CWF, to identify spatial 

or temporal variations 

iv. A study of attitudes towards CWF programmes and associated decision making 

processes around implementation of these programmes 

                                                      

5
  Fluoride needs to be in the saliva and the dental biofilm to help stop dental decay. Both the drinking of fluoridated water and/or using 

fluoride toothpaste work in similar ways to achieve this, with the only difference being the way fluoride is kept in the mouth. When 

drinking fluoridated water or brushing teeth with fluoridated toothpaste is stopped, the protective effect of fluoride is lost after a few 

days. Therefore it will be not be available to influence the softening and hardening of the tooth enamel (demineralisation and 

remineralisation) and dental decay happens faster. 
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Table 1 Study Relevance and Validity 

Only relevant studies of medium to high validity have been included in the front section of 

this review. These studies are highlighted in bold in the table below. 
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[1] Naumova EA, Niemann N, Aretz L, Arnold WH: “Effects of different amine 

fluoride concentrations on enamel remineralization” 

Yes Medium 

[2] Saxena S, Sahay A, Goel P: “Effect of fluoride exposure on the intelligence of 

school children in Madhya Pradesh, India” 

No Low 

[3] Opydo-Szymaczek J: “Fluoride Exposure from Diet in Infants and Young Children 

Fed with Foodstuffs for Particular Nutritional Use” 

No Low 

[4*] Whelton H, O’Mullane D: “Monitoring the effectiveness of water fluoridation in 

the Republic of Ireland” 

Yes Low 

[5] Browne D; “Enamel fluorosis: a cause for concern?” Yes Low 

[6*] Bengharez Z, Farch S, Bendahmane M, Merine H, Benyahia M: “Evaluation of 

fluoride bottled water and its incidence in fluoride endemic and non-endemic 

areas” 

Yes Medium 

[7*] Brumback R: “The Case Against Fluoride: How Hazardous Waste Ended up in our 

Water Supply”  

No N/A  

Book Review 

[8*] Namkaew M and Wiwatanadate P: “Association of fluoride in water for 

consumption and chronic pain of body parts in residents of San Kamphaeng 

district, Chiang Mai, Thailand” 

No Low 

[9*] Splieth CH, Treuner A, Gedrange T, Bernt C: “Caries-preventive and 

remineralising effect of fluoride gel in orthodontic patients after 2 years” 

No Low-Medium 

[10*] Palmer CA, Gilbert JA: “Position of the Academy of Nutrition and Dietetics: The 

Impact of Fluoride on Health” 

N/A N/A 

Position    

Statement 

[11*] Haufang C, Mei Y, Xuefei Y, Zhong C, Guangan W, Schmidt-Vogt D, Yeufen X, 

Jianhchu X: “Spatial distribution and temporal variation of high fluorosis 

contents in groundwater and prevalence of fluorosis in humans in Yuanmou 

County, Southwest China” 

No Medium 

[12] Mayra CM, Ashokkumar BR, Dhingra SD, Dahiya V, Gupta A: “Exposure to High 

Fluoride Drinking Water and Risk of Dental Caries and Dental Fluorosis in 

Haryana, India” 

No Low 

[13*] Paz de Carvalho CA, Nicodemo CAZ, Mercadante DCF,de Carvalho FS, Buzalaf 

MAR, de Carvalho Sales-Peres SH: “Dental fluorosis in the primary dentition and 

intake of manufactured soy-based foods with fluoride” 

No Medium 

[14] Kavvadia K, Agouropoulos A, Gizani S, Papagiannoulin L, Twetman S: “Caries risk 

profiles in 2 to 6 year old Greek children using a Cariogram” 

No High 

[15*] Christian B, Blinkhorn AS: “A review of dental caries in Australian Aboriginal 

children: the health inequalities perspective” 

No Medium 

[16*] Arvind BA, Isaac A, Murthy NS, Shivaraj NS, Suryanarayana SP, Pruthvish S: 

“Prevalence and severity of dental fluorosis and genu valgum amongst school 

children in rural field practice area of a medical college” 

No Medium 

[17] Shaffer JR, Polk DE, Feingold E, Wang X, Cuenco KT, Weeks DE, DeSensi RS, 

Weyant RJ, Crout R, McNiel DW, Marazita ML: “Demographic, socioeconomic 

and behavioural factors affecting patterns of tooth decay in the permanent 

dentition: principal components and factor analysis” 

No Medium 

[18*] Rugg-Gunn AJ, Do L: “Effectiveness of water fluoridation in caries prevention” Yes Medium 

[19] Al-Bloushi NS, Trolio R, Kruger E, Tennant M: “High resolution mapping of Yes Medium 
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reticulated water fluoride in Western Australia: opportunities to improve oral 

health” 

[20*] Terwari A, Dubey A, Chaturvedi MK: “Assessment of Exposure, Intake and 

Toxicity of Fluoride from Ground Water Sources” 

No Low 

[21*] Jarvis HG, Heslop P, Kisma J, Gray WK, Ndossi G, Maguire A, Walker RW: 

“Prevalence and aetiology of juvenile skeletal fluorosis in the south-west of the 

Hai district, Tanzania – a community-based prevalence and case-control study” 

No High 

[22*] Seraj B, Shahrabi M, Shadfar M, Ahmadi R, Fallahzadeh, Farrokh Eslamlu H, 

Kharazifard  MJ: “Effects of High Water Fluoride Concentration on the Intellectual 

Development of Children in Makoo, Iran” 

No Medium 

[23*] Bűyűkkaplan US, Aksoy A, Kőmerik N, Yilmaz HH, Karayilmaz H: “Absence of 

significant association between temporomandibular joint (TMJ) disorders and 

dental fluorosis in Isparta, Turkey” 

No Low 

[24*] Gazal S, Raina AK: “Prevalence of dental fluorosis in children and associated 

fluoride levels in drinking water sources of District Doda, J&K, India” 

No Medium 

[25] Gupta P, Kumar A: “Fluoride levels of bottled and tap water sources in Agra City, 

India” 

No Low 

[26*] Hussain I, Arif M, Hussain J: “Fluoride contamination in drinking water in rural 

habitations of Central Rajasthan, India” 

No Low 

[27] Lauris JRP, de Silva Bastos R, de Magalhaes Bastos JR: “Decline in dental caries 

among 12 year old children in Brazil, 1980-2005” 

Yes Medium 

[28] Levy FM, Olympio KPK, Phiippi ST, Buzalaf AR: “Fluoride intake from food items 

in 2 to 6 year old Brazilian children living in a non-fluoridated area using semi-

quantitative food frequency questionnaire” 

No – but 

provides a 

framework 

for a similar 

investigation 

to be 

conducted in 

New Zealand 

High 

[29*] Mahvi AH, Ghanbarian M, Ghanbarian M, Khosravi A, Ghanbarian M: 

“Determination of fluoride concentration in powdered milk in Iran 2010” 

No Low 

[30] McGrady MG, Ellwood RP, Maguire A, Goodwin M, Boothman N, Pretty IA: “The 

association between social deprivation and the prevalence and severity of dental 

caries and fluorosis in populations with and without water fluoridation” 

Yes High 

[31] Moimaz SAS,  Saliba O, Chiba FY, Sumida DH, Garbin CAS, Saliba NA: “Fluoride 

Concentration in Public Water Supply: 72 Months of Analysis” 

Yes High 

[32] Mullen J, McGaffin J, Farvirdin N, Brightman S, Haire C, Freeman R: “Caries 

status in 16 year-olds with varying exposure to water fluoridation in Ireland” 

Yes Medium 

[33] Nagashree SR, Shankar Aradhya MR, Arunadevi: “An investigation of social 

judgements made by young adults toward appearance of dental fluorosis” 

No Low 

[34*] Patel TM, Patel AM, Bhatt V: “Fluoride and Fluorosis Status in Groundwater of 

Tilakwada Area of District Narmada (Gujurat, India): A Case Study” 

No Low 

[35*] Pieper K, Weber K, Margraf-Stiksrud J, Heinzel-Gutenbrunner M, Stein S, 

Jablonski-Momeni A: “Evaluation of a preventative programme aimed at 

children with increased caries risk using ICDASII criteria” 

No High 

[36] Pontigo-Loyola AP, Medina-Solis CE, Lara-Carrillo E, Patiňo-Marin N, Escoffié-

Ramirez M, Mendoza-Rodríguez M, De La Rosa-Santillana R, Maupomé G: 

“Impact of socio-demographic, socio-economic and water variables on dental 

fluorosis in adolescents growing up during the implementation of a fluoridated 

domestic salt program” 

Yes Medium 

[37] Sun L, Gao Y, Liu H, Zhang W, Ding Y, Li B, Li M, Sun D: “An assessment of the 

relationship between excess fluoride intake from drinking water and essential 

No Medium 
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hypertension in adults residing in fluoride endemic areas” 

[38] Tan BS and Razak LA: “Impact of Water Filters and Consumption of Bottled 

Water on Fluoride Intake” 

Yes Medium 

[39*] Thorild I, Lindau B, Twetman S: “Long term effect of maternal xylitol exposure on 

their children’s caries prevalence” 

No Medium 

[40] Skinner J: “Use of GIS to allocate water fluoridation status in NSW Teen Dental 

Survey 2010” 

Yes N/A 

Letter 

[41*] Parnell C: “Oral Health Policy – time to broaden our perspective?” Yes N/A 

Commentary 

[42*] Carmody J: “Water fluoridation: a patient centred overview” No N/A 

Commentary 

[43*] Stocks M, Pollick H: “CDA Foundation led efforts help state increase access to 

fluoridated water supplies” 

Yes N/A  

Descriptive 

Piece 

[44*] Sivaneswaran S: “The revival of water fluoridation in the state of New South 

Wales, Australia, in the 21
st

 century” 

Yes N/A 

Discussion 

Paper 

[45*] Neil A: “Water fluoridation in Victoria, Australia: The value of National Research” Yes N/A 

Discussion 

Paper 

[46] Kroon J, Reid KE, Cutting JR, Lalloo R, Chien Chiu K: “Opinions of residents from 

the Gold Coast, Queensland, on community water fluoridation” 

Yes Medium 

[47] Ma Y, Niu R, Sun Z, Wang J, Luo G, Zhang J, Wang J: “Inflammatory responses 

induced by fluoride and arsenic at toxic concentration in rabbit aorta” 

No Low 

[48] Bhardwaj M, Shashi A: “Meta-analysis of electrolyte imbalance in human 

fluorosis” 

No Medium 

[49] Ravula S, Harinarayan CV, Prasad UV, Ramalakshmi T, et al: “Effect of fluoride on 

reactive oxygen species and bone metabolism in postmenopausal women” 

No Medium 

[50] Chiba FY, Garbin CAS, Sumida DH: ‘’ Effect of fluoride intake on carbohydrate 

metabolism, glucose tolerance, and insulin signalling’’ 

No N/A 

Review 

[51] Hirsch GB, Edelstein BL, Frosh M, Anselmo T: “A Simulation Model for Designing 

Effective Interventions in Early Childhood Caries” 

Yes Low 

[52*] McDonnell M, Harding M: “Milestones in oral health services in the Republic of 

Ireland” 

No N/A 

Commentary 

[53*] Akers H.F, Foley M.A: “Fluoride Advocacy in Queensland: a long and winding 

road” 

Yes N/A 

Historical 

Review 

[54] Awofeso N: “Ethics of Artificial Water Fluoridation in Australia” No Low 

[55] Mariño R, Fajardo J, Morgan M: “Cost-effectiveness models for dental caries 

prevention programmes among Chilean school children” 

Yes Medium 
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Key findings and implications relevant to the Ministry of Health’s Community Water 

Fluoridation programme 

Three papers on Oral and Public Health Epidemiology were identified as relevant to the 

Ministry of Health’s Community Water Fluoridation (CWF) Policy. 

Impact of fluoride on enamel remineralisation of teeth 

An experimental study in Germany by Naumova et al. [1] found that fluoride, even at low 

concentration increased remineralisation of enamel, with higher concentrations resulting in 

greater remineralisation. The study concluded that maintaining a constant concentration of 

fluoride in saliva for longer periods should be one aim of caries prevention.  This study is of 

medium validity. 

Bengharez et al. [6*] found that fluoride concentrations in bottled water sold in Algeria 

varied according to brand and that most did not state fluoride concentration on bottle 

labels. The study concluded that bottled water can be regarded as a relevant source of 

dietary fluoride and recommended labelling of fluoride concentration. This study is of 

medium validity. 

Levy et al. [28] conducted a food frequency study to determine fluoride intake of children 

living in an area without CWF in Brazil. They found that the total intake of fluoride from food 

and beverages was lower when compared to a previous study conducted in an area with 

CWF. This study is of high validity. 

Tan and Razak [38] conducted an investigation into the impact of water filters and bottled 

water on fluoride intake in Malaysia. There was no statistically significant difference in 

overall fluoride intake from consumption of filtered tap water or bottled water compared to 

tap water. This study is of medium validity. 

Effectiveness of CWF on Caries Prevention 

McGrady et al. [30] conducted a cross sectional study on the impact of CWF on dental caries 

prevalence amongst different social classes in the north of England. They found that CWF 

not only reduced dental caries prevalence but also reduced the gradient of dental caries 

between social classes. There was also, however, an increased risk of dental fluorosis in 

areas with CWF. This study is of high validity. 

Rudd-Gunn et al. [18] conducted a literature review on the effectiveness of community 

water fluoridation on caries prevention. They found that while the effectiveness of CWF was 
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lower than it had been in a pre-1990’s review, it still had a substantial impact on caries 

prevention. This study is of medium validity. 

Al-Bloushi et al. [19] used high resolution mapping in an ecological study of Western 

Australia to identify opportunities to improve oral health. They found that high burdens of 

dental disease were found in rural and remote areas where the water supply had not been 

fluoridated (due it being technically unfeasible). This study is of medium validity. 

Lauris et al. [27] conducted a retrospective ecological study of dental caries prevalence in 

the permanent teeth of Brazilian 12 year olds between 1980 and 2005. They found that, on 

average, there had been a 25% reduction in dental caries every 5 years within the study 

period. They also found that reductions were greater where the municipal water supply was 

fluoridated. Thus study is of medium validity. 

Fluoride Concentration in Public Water Supplies 

An investigation by Moimaz et al. [31] into fluoride concentrations in public water supplies 

in Brazil, found that spatial and temporal variations in water fluoride concentrations were 

minimal. This study is of high validity. 

Fluoride Intake and Dental Fluorosis 

Pontigo-Loyola et al. [36] conducted a cross sectional study in Mexico to assess the impact 

of a fluoride salt programme on adolescents. They found that risk of dental fluorosis 

increased with increased exposure to fluoride at an early age (under 5 years). This study is of 

medium validity. 

Toxicology 

No papers on Toxicology were identified as relevant to the Ministry of Health’s Community 

Water Fluoridation (CWF) policy 

Communication and Community Engagement 

One paper on Communication and Community Engagement was identified as relevant to the 

Ministry of Health’s Community Water Fluoridation (CWF) policy or water fluoridation in 

New Zealand. 

Kroon et al. [46] conducted a survey on the opinions of Gold Coast (Australia) residents 

about CWF. They found that whilst most supported CWF and believed it to be safe, Gold 

Coast residents expressed disquiet about CWF being implemented by local government 

without public consultation. This study is of medium validity. 
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Other (Health Economics) 

One paper on Other (Health Economics) was identified as relevant to the Ministry of 

Health’s Community Water Fluoridation (CWF) policy or water fluoridation in New Zealand. 

Mariňo, Fajardo and Morgan [55] conducted a cost effectiveness analysis comparing a 

number of different oral health interventions on dental caries amongst Chilean children. 

CWF was found to produce a net social cost saving and to be the second most cost effective 

intervention (after fluoridated salt). This study is of medium validity. 
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1. INTRODUCTION 

1.1 Background and Purpose 

Epidemiological studies in the first half of the 20th century showed that naturally-occurring 

fluoride in water could be beneficial (caries reduction) and detrimental (fluorosis) to dental 

health5.  Work to find the fluoride concentration that offered an acceptable balance 

between these effects eventually led to the introduction of fluoride into drinking-water 

supplies as a public health measure in the USA and Canada in the mid 1940’s6 (known as 

community water fluoridation - CWF).  Community water fluoridation began in New Zealand 

in 19547 and expanded rapidly during the 1960’s6. 

At the end of the period covered by this six month review, approximately 60% of the New 

Zealand population on reticulated water supplies were receiving fluoridated drinking water, 

which amounts to 56% of the total population8 . 

Under current legislation, local authorities hold the mandate to decide whether water 

supplies in their jurisdictions are fluoridated.  Debate concerning the pros and cons of CWF 

continues, with the status of water supplies changing as the positions of councils and their 

communities on the issue shift.   

The Ministry established a National Fluoridation Information Service (NFIS) with the 

objectives of assisting the Ministry and District Health Boards through: 

i. Providing a central authoritative, accurate and up-to-date source of information and 

critical commentary on research pertaining to community water fluoridation  

ii. Providing coordinated clinical and technical support and advice to  DHBs, TLAs and 

the MoH  

iii. Ensuring DHBs and the MoH are able to communicate consistent, accurate and up to 

date information on community water fluoridation  

iv. Following public discussion and decision-making processes on community water 

fluoridation in New Zealand 

                                                      

6
  Parnell C, Whelton H, O’Mullane D. 2009. Water Fluoridation.  European Archives of Paediatric Dentistry; 10: 141-8. 

7
  http://www.moh.govt.nz/moh.nsf/pagesmh/3597 accessed 21 January 2011 

8
  Calculated as the total number of people receiving CWF (2,266,000) firstly divided by the number of people on registered water supplies 

(in communities over 100 people) from the Annual Report on Drinking Water Quality 2011-2012 (3,807,000 in total, 

http://www.health.govt.nz/publication/annual-review-drinking-water-quality-new-zealand-2011-2012), and secondly divided by the 

total New Zealand population counted in the 2006 Census (4,027,947 in total). 
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The current literature review contributes to i) by providing a critical review of research 

papers in the scientific and medical literature published between February to July 2012. It 

complements the previous literature reviews available from the NFIS website 

(www.NFIS.org.nz).   

1.2 Ministry of Health’s Fluoridation Policy 

An important function of the review is to identify the implications of the review findings for 

the Ministry’s policy on water fluoridation, and to propose changes to this policy that 

appear necessary. 

At present, the Ministry’s policy focuses on the concentration of fluoride that is required in 

drinking-water to achieve the desired oral health outcomes.  It is summarised in a statement 

approved by the Ministry’s Executive Leadership Team9 as: 

“The Ministry of Health recommends the adjustment of fluoride to between 

0.7ppm and 1.0ppm in drinking-water as the most effective and efficient way of 

preventing dental caries in communities receiving a reticulated water supply, 

and strongly recommends the continuation and extension of water fluoridation 

programmes where technically feasible.” 

1.3 Water Supply Fluoridation in New Zealand 

The Drinking-water Standards for New Zealand 2005 (revised 2008) (DWSNZ) give the 

maximum acceptable value (MAV) for the concentration of fluoride in drinking-water as 

1.5mg/L.  The purpose of the MAV is to prevent possible undesirable health effects that may 

result from excessive fluoride intake.  This should not be confused with the recommended 

concentration range for fluoride contained within the Ministry’s community water 

fluoridation policy. 

Although the level recommended CWF is below the MAV, it straddles 50% of the MAV 

requiring fluoride monitoring for compliance with the DWSNZ.  To comply with the DWSNZ, 

all chemical determinants at concentrations exceeding 50% of their MAV within a water 

supply must be monitored on a regular basis.  As fluoridating water treatment plants aim to 

add fluoride to achieve a concentration in the range of 0.7–1.0mg/L (cf. 50% of the MAV is 

0.75mg/L), these treatment plants are required to test the fluoride concentration in the 

water they produce at least weekly to comply with the DWSNZ.  They are likely to determine 

the fluoride concentration in their water supply on a more frequently than required by the 

                                                      

9
  Personal communication., Corinne Thomson, Ministry of Health, email 22 November 2010 
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drinking water standards basis because of the relatively small difference between a 

therapeutic fluoride concentration and the fluoride MAV. 

Fluoride was added to the drinking-water received by 60 percent of the reported10 

population (2,266,000 people) in 113 zones. It is cost-effective to fluoridate zones serving 

more than 1000 people (Wright et al 1999). Of the 272 zones serving 1000 or more people, 

34 percent (93) were fluoridated in the reporting period. For the 20 fluoridated zones of 

fewer than 1000 people, 18 received their water from a treatment plant serving a total 

population of 1000 or more people. The maximum acceptable value for fluoride was 

exceeded in one fluoridated zone (744 people), in one out of 52 samples. The fluoride 

concentration in this sample exceeded the maximum acceptable value by 0.1 mg/L, and 

action was taken to reduce the dose rate when the test result was obtained. Exposures of 

this duration do not present a significant risk to health because the MAV is determined on 

the basis of a lifetime’s exposure to fluoride
10

. 

1.4 The New Zealand Context 

Two important factors that can influence the extent to which individuals are exposed to 

fluoride in the absence of community water fluoridation programmes are naturally-

occurring levels of fluoride in the water and the use of fluoridated toothpaste.  To give 

context to the conclusions reached in this literature review, the levels of fluoride in these 

potential fluoride sources are discussed here. 

With the exception of geothermal-influenced waters, which are not used as the source 

waters of community drinking water supplies, naturally-occurring fluoride levels in New 

Zealand waters are low, certainly by the standards of many other countries.  Davies et al.11 

(2001) reported fluoride concentrations range from nd (not detectable, reported as 0.1 or 

0.2mg/L) to 1.8mg/L, with a median concentration of nd in New Zealand drinking-water 

supplies.  Only three drinking-water supplies showed a fluoride concentration greater than 

0.75mg/L (50% of the MAV). 

In the light of this information, findings relating to overseas jurisdictions in which fluoride 

may occur naturally at concentrations of many mg/L are not relevant to New Zealand. 

                                                      

10
 The total reported population for the 2011-2012 Annual Report on Drinking Water Quality was 3, 806,000 

http://www.health.govt.nz/publication/annual-report-drinking-water-quality-2011-2012  

11
 Davies H, Nokes C, Ritchie J. 2001. A Report on the Chemical Quality of New Zealand’s Community Drinking-water Supplies. ESR Report 

FW0120 to the Ministry of Health 
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The Ministry of Health’s website notes that the concentration of fluoride in most New 

Zealand toothpastes is around 1000ppm (parts per million)12, considered safe for children.  

This concentration is typical of the concentrations contained in toothpaste in developed 

countries, and findings associated with the use of fluoridated toothpaste in these countries 

may therefore also be relevant to New Zealand13.   

A further factor to consider in association with overseas reports of increasing levels of 

dental fluorosis, is trends in fluorosis in New Zealand.  The Ministry’s Guidelines for the use 

of fluoride states that ‘… the prevalence of diffuse opacities has not increased compared to 

earlier studies and is largely unchanged from estimates reported within New Zealand over 

the last 25 years.’
14  On this basis, trends of increasing fluorosis reported in overseas 

jurisdictions with CWF do not necessarily reflect the New Zealand context. 

1.5 Structure of the Report 

The report describes the method used to identify papers for inclusion in this review 

followed by a discussion of the relevant findings of these papers, which are the basis for 

discussion of implications for the Ministry’s community water fluoridation policy. The main 

body of the report ends with possible research directions derived from the papers. 

The appendices include critical appraisals of the 55 papers and abstracts, and include: 

• bibliographic details  

• a presentation of the study’s findings linked, where possible, to the New Zealand 

context 

• an evaluation of the quality of the study and level of evidence it provides 

• other comments the reviewer wished to make 

• comment on the implications for the Ministry’s CWF policy 

                                                      

12
  http://www.moh.govt.nz/moh.nsf/pagesmh/3578 

13
  Toothpaste marketed for children under six years of age is available with a fluoride content of 400ppm but is not recommended to be 

used by the Ministry of Health. 

14
 http://www.health.govt.nz/publication/guidelines-use-fluorides  
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2. METHOD 

2.1  Selection of Papers 

A comprehensive search of scientific bibliographic databases was carried out on a monthly 

basis to identify academic peer-reviewed papers meeting the requirements for inclusion in 

the literature review. Ministry of Health Library staff identified papers from Cochrane, 

Mosby’s, Pubmed, INNZ, Embase and Ovid databases using key words: “water fluoridation”, 

“fluorid*” and “fluorosis”. Scopus and Web of Knowledge databases were searched, using 

the same search parameters, by Massey University staff.  

Target publications were research papers published between August and December 2012, 

reporting scientific studies concerning water fluoridation and the health effects of water 

fluoridation that might arise in conjunction with topical application of fluoride (for example, 

the use of fluoridated toothpaste, fluoride varnish).  The subject areas of interest were: oral 

and public health epidemiology, communication and community engagement, toxicology 

and pharmacology and ‘other’. 

The titles and abstracts of 350 papers identified through these initial searches were 

reviewed, and papers and abstracts were accepted if the following criteria were met: 

• Available in English 

• Primarily concerned with water fluoridation at levels relevant to optimal CWF (0.7–

1.0 mg/L) currently recommended in New Zealand, or contained a major segment 

relevant to CWF 

• A report of a scientific study, not a review of studies, a commentary, opinion piece or 

editorial 

• The subject of the paper or abstract fell into one of the four subject areas specified 

by Ministry (i.e.: Oral and Public Health Epidemiology, Communication and 

Community Engagement; Toxicology and Pharmacology 

• A population study conducted in an area or country in which the context was similar 

to that of New Zealand 

Of the 350 papers identified, 25 met the criteria listed above and were reviewed. A further 

30 papers were reviewed because they had some relevance to CWF despite falling outside 

the inclusion criteria. 

2.2 Critical Appraisal of Papers 

The papers in the appendices were critically appraised using uniform criteria: 
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• The aim/ hypothesis of the study are clearly stated? 

• The study method is appropriate? 

• Data collection quality? 

• Sound logic is used in the conclusions reached? 

• The study reaches valid conclusions with respect to the initial hypothesis/aim? 

2.3 Findings from the critical appraisal 

This section presents the key findings of the papers reviewed.  The following subject areas 

were covered: 

• Oral and Public Health Epidemiology  

• Communication and Community Engagement 

• Other: Health Economics 

• Toxicology and Pharmacology 

Full reviews of all 55 papers and abstracts are included in the appendices.  Each paper is 

numbered to allow indexing in the main body of the report (in square brackets).   

Understanding the validity of the findings of a study is critical for understanding the study’s 

implications.  The reviewers’ notes in the appendices reflect an assessment of the quality of 

each paper.  Papers of poor quality or not directly relevant to CWF in New Zealand, although 

reviewed, are not discussed in Section 3.  The reviews of these papers, including the 

reviewer’s reasons for considering the paper to be of unacceptable quality, are contained in 

the appendices.   

The ‘Relevant Points’ of each paper are highlighted in this section. 

2.4 Background on the mechanism of action of fluoride in preventing dental caries 

It is now generally accepted that the main actions by which fluoride acts to protect dental 

enamel are through remineralisation and the inhibition of demineralisation15.  Exposure of 

the enamel surface of the post-eruptive tooth (a tooth exposed through the gum) to 

fluoride is of greatest importance in creating a surface resistant to acids formed by bacteria.  

The beneficial effects of the post-eruptive interaction of fluoride with teeth have been well 

demonstrated by epidemiological studies.  A constant low level of fluoride in the oral cavity 

assists the post-eruptive protective mechanism16.  The application of fluoride to the surface 

                                                      

15
   Kumar JV. 2008. Is water fluoridation still necessary? Advances in Dental Research; 20:8-12. 

16
   Levy SM. 2003. An update on fluorides and fluorosis. Journal of the Canadian Dental Association; 69: 286-91. 
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of the tooth to improve its resistance to caries, by using toothpaste or fluoride varnish, is 

termed topical application.  

The ingestion of fluoride is a means by which fluoride can gain access to the pre-eruptive 

tooth (i.e. prior to the tooth being exposed through the gum). This is termed systemic 

application. Although the post-eruptive effect of fluoride is well accepted, the pre-eruptive 

effects of fluoride on the tooth, and the extent to which this influences resistance to caries 

is still under debate.  

Community water fluoridation (CWF) provides a mechanism by which fluoride can reach the 

tooth both topically and systemically. In particular it provides a means by which a constant 

low level of fluoride can be sustained in the oral cavity in saliva.  

Evaluating the relative contributions of the pre- and post- eruptive action of fluoride is 

extremely difficult, but irrespective of their relative importance, CWF helps to ensure 

constant exposure to low concentrations of fluoride. 

Excessive exposure of the tooth to fluoride during the pre-eruptive stage of enamel 

formation causes hypomineralisation17 of the enamel, known as enamel fluorosis. 

                                                      

17
   Hypomineralisation is a deficiency of minerals (in particular calcium) in the tooth enamel  
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3. REVIEWS 

3.1  Oral and Public Health Epidemiology 

An experimental study in Germany by Naumova et al. [1] found that enamel 

remineralisation increased with increasing concentrations of fluoride solution around a 

dental lesion (from 0.1-100ppm). Even a fluoride concentration of 0.1ppm was found to 

increase remineralisation by a statistically significant amount. The study concluded that 

“one aim of caries prevention should be to maintain a constant fluoride concentration and 

thus increase the fluoride concentration in saliva for longer periods”. 

Validity and Relevance: This study is of medium validity 

The findings of this study support the Ministry of Health’s CWF policy. The study identifies a 

need for a constant supply of fluoride to the oral cavity to protect teeth from 

demineralisation; one way of administering this is through CWF. 

A laboratory analysis in Algeria by Bengharez et al. [6*] found that fluoride concentration in 

bottled water varied by brand (from 0.19 + 0.2mg/L to 1.07 + 0.026mg/L). They also found 

that only 3 out of 29 brands stated fluoride concentration of water on their labels. The study 

concluded that bottled water can be regarded as a relevant source of dietary fluoride in 

Algeria but that information on fluoride concentration should be included on bottle labels. 

Validity and Relevance: This study is of medium validity. 

This study is not relevant to the Ministry of Heath’s CWF policy but does raise the question 

of whether fluoride concentration should be included on the label of bottled water. This is 

currently only required in New Zealand where fluoride is added to the bottled water; 

however fluoride concentration (from both naturally occurring and artificial sources) cannot 

exceed 1.0mg/L18. 

A study by Levy et al. [28] on fluoride intake from diet amongst Brazilian children living in an 

area without CWF, found that total fluoride intake from beverages in the area was 

significantly lower than in a previous study conducted in a fluoridated area. 

 

 

                                                      

18
 Food Standards Australia New Zealand: “Fluoride in Bottled Water”: FSANZ: Retrieved 05/04/2013. 

http://www.foodstandards.govt.nz/scienceandeducation/factsheets/factsheets/fluorideinbottledwat5362.cfm. (November 2011). 
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Validity and Relevance: This study is of high validity 

Whilst not relevant to the Ministry of Health’s water fluoridation policy, the study provides 

a good framework for a similar investigation to be conducted in New Zealand. 

Rugg-Gunn and Do [18*] conducted a literature review (using international sources) on the 

effectiveness of CWF on caries prevention. They found that whilst caries reduction resulting 

from CWF was lower than it had been in a previous (pre 1990) study by the same author, it 

was still “substantial”. They also noted a need to “strengthen study design and 

measurement of effects” in future studies into the effectiveness of CWF.  

Validity and Relevance:This review is of medium validity 

The review supports the Ministry of Health’s CWF policy as a means of reducing dental 

caries, whilst acknowledging the effectiveness of this has fallen since the 1990’s. 

An ecological study in Western Australia by Al-Bloushi et al. [19] investigated the use of high 

resolution mapping of reticulated water supply as a mean of identifying opportunities to 

improve oral health. It was found that high burdens of dental disease were more commonly 

found in rural and remote areas, particularly amongst indigenous communities, where CWF 

had not been undertaken. It suggested that where CWF was not considered feasible (due to 

costs being 2-4 times those of providing CWF to urban communities) other sources of 

fluoride should be promoted. 

Validity and Relevance: This study is of medium validity. 

This study provides a framework for a similar study in New Zealand to map areas of CWF 

against oral health related burden of disease, to be conducted in New Zealand. 

Lauris et al. [27] conducted a retrospective ecological study in Brazil on a decline in dental 

caries amongst 12 year old children between 1980 and 2005. This found that an average 

25% reduction in dental caries occurred every 5 years during the period of study. Further 

reductions were found in municipalities which fluoridated their water supplies. 

Validity and Relevance: This study is of medium validity 

This study supports the Ministry of Health’s CWF policy as a means of reducing mean DMFT 

in the population subgroup of 12 year old children. 

In a cross-sectional study based in the North of England, McGrady et al. [30] found that 

water fluoridation appeared to reduce the gradient between social class and dental caries. 

This was however associated with an increased risk of developing mild fluorosis. 
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Validity and Relevance: This study is of high validity 

This study supports the Ministry of Health’s policy on CWF in both reducing overall rates of 

dental caries and reducing differences in rates of dental caries along the deprivation scale. 

Moimaz et al. [31] investigated the fluoride concentration in public water supplies in 

AraÇatuba, San Paulo, Brazil over a 72 month period. They found there were spatial and 

temporal variations in water fluoride concentrations, these were “minimal” and only 0.7% 

samples exceeded the upper limit for water fluoride concentration in the region (1.2mg/l). 

Validity and Relevance: This study is of high validity. 

The study is applicable to water fluoridation in New Zealand as it reinforces the need to 

monitor water fluoride concentrations to ensure they remain at optimal levels. 

In an Irish cross-sectional study, Mullen et al. [32] investigated the caries status of 16 year 

olds with varying exposure to CWF. Two measures of fluoride exposure were used: 

Estimated Fluoridation Status and Percentage Lifetime Exposure. Both methods found there 

was a statistically significant lower level of caries in those adolescents with greatest 

exposure to fluoridated water. 

Validity and Relevance: This study is of medium validity 

The findings of this study support the Ministry of Health’s CWF policy as a means of 

reducing the prevalence of dental caries in adolescents. 

Pontigo-Loyola et al. [36] undertook a cross sectional study in Hidalgo, Mexico, investigating 

the impact of demographic, socio-economic and water variables on dental fluorosis rates 

following the introduction of salt fluoridation. The study population was adolescents who 

grew up during the implementation period of a fluoridated domestic salt programme. The 

author found that dental fluorosis in this population had a statistically significant association 

with drinking water from tap or well water as opposed to large containers or bottles.  

Validity and Relevance: This study is of medium validity 

The study suggests a link between increased fluoride exposure (in this case from fluoridated 

salt) and increased risk of dental fluorosis.  However the authors state that “the multiple 

cross-sectional design limits the potential to ascribe causality to relationships”.  

In a Malaysian study Tan and Razak [38] found no statistically significant difference in overall 

fluoride intake from either water filters or bottled water compared to tap water. Fluoride in 

the water supply was, however, found to be below the recommended optimal level for CWF 
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(0.7ppm), with possible reasons identified as: mixing water from different reticulated 

systems, seasonal variations and lack of a control system. 

Validity and Relevance: This study is of medium validity  

This study is of relevance to CWF in New Zealand as it identifies challenges in maintaining 

water fluoride concentrations at optimal levels. It also demonstrates an effective method of 

monitoring fluoride intake from water which could be used in New Zealand based studies. 

3.2  Communication and Community Engagement 

An Australian study by Kroon et al. [46] into the opinions on CWF amongst Gold Coast 

residents found that most believed it to be safe or very safe (61% and 16% respectively). 

Whilst the majority supported the implementation of CWF (60%) there was disquiet about 

the decision by the Queensland Government to implement it without a referendum. Most 

people surveyed believed the public (43%) or health professionals (40%) should make 

decisions about CWF rather than politicians. 

Validity and Relevance: This study is of medium validity 

The study is of relevance to the Ministry of Health’s water fluoridation policy as it indicates a 

preference for decisions on CWF being made by health professionals or the public rather 

than governing authorities. It also emphasises the need for public consultation and official 

information prior to decisions regarding CWF being made. 

3.3  Toxicology 

None of the toxicology papers reviewed had relevance to water fluoridation in New Zealand 

or the Ministry of Health’s water fluoridation policy. 

3.4  Other 

Health Economics 

Mariňo, Fajardo and Morgan [55] conducted a cost effectiveness analysis comparing a 

number of different caries prevention initiatives aimed at Chilean school children. They 

found that CWF was the second most cost effective intervention (after salt fluoridation) 

with a net social cost saving by DMFT averted of US$14.89 (range US$13.25-16.87). 
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Validity and Relevance: This study is of medium validity 

This study supports the Ministry of Health’s CWF policy as it identifies CWF one of the most 

cost effective methods of improving children’s oral health. 

Summary of Implications for the Ministry of Health’s Water Fluoridation 

Policy from the Review 

The review supports the continuation of the Ministry of Health’s current Community Water 

Fluoridation (CWF) policy. It provides evidence that: 

• Fluoride has a remineralising effect on dental lesions where it is present in solution 

in the oral cavity. This effect was found to be statistically significant at all 

concentrations tested (from 0.1-100ppm), with the degree of remineralisation 

increasing with increasing concentrations of fluoride, (Naumova et al. 2012) [1]. CWF 

is one means by which a constant level of fluoride in solution in the oral cavity can 

be maintained 

• CWF was an effective means of reducing dental caries in studies from Western 

Australia, Brazil and the UK, Al-Bouchi et al. 2012) [18], Lauris et al. 2012) [27], 

(McGrady et al. 2012) [30]. The UK study by McGrady et al. 2012 also found that the 

greatest reduction in dental caries resulting from CWF was amongst those from low 

socio-economic backgrounds   

• CWF was found to be a cost effective public health intervention producing a net cost 

saving to society of US$14.89 per diseased tooth averted. Of seven oral health 

interventions it was one of only two which produced a saving, and was second only 

to salt fluoridation in terms of its cost effectiveness,  (Mariño, Fajardo and Morgan 

2012) [55] 

Research Needs Identified by this Review 

• The impact of fluoride intake from sources (eg, food and beverages, bottled and 

filtered water) other than CWF and oral health products are relevant contributors to  

total fluoride intake in the USA, Algeria and Malaysia, (Levy et al. 2012) [28], 

(Bengharez et al. 2012) [6*] and Tan and Razak 2012) [38]. Given the localised nature 

of food and beverage sources, these studies could not be generalised to other areas. 

A  New Zealand study, using primary analysis of foodstuffs to assess the contribution 

of food and beverages to total fluoride intake, would therefore be of use. 

• Further to the previous January-June 2012 Literature Review, the issue of spatial and 

temporal fluctuations in fluoride concentration in areas with CWF has again been 

identified. The study by (Moimaz et al. 2012) [31], in Brazil found these to be 
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minimal in a densely populated urban area. This supports the findings of a study in 

the January to June 2012 Literature Review (Olivati, de Souza and Cury, 2011)19, 

which found  most water samples had fluoride concentrations within the optimal 

range in urban areas but a higher proportion of samples outside the optimal range in  

rural areas. This reinforces the potential need for a study (beyond current regular 

monitoring) to investigate if spatial and temporal variations in water fluoride 

concentrations are of influence on the effective delivery of CWF in urban and rural 

areas of New Zealand. The present minimum sampling frequency for the purposes of 

compliance is weekly.  It is possible that concentration fluctuations may occur over a 

shorter timescale than 7 days, and consequently periods when the fluoride 

concentration is lower or higher than the recommended range could occur without 

being detected by compliance monitoring. Though the implications for rural and 

urban areas differ in New Zealand. Rural: If focussed on small systems that are 

manually operated and controlled. The study would aim to determine how 

effectively and safely (too little or too much) these systems are administering 

fluoride to their consumers, and to identify what needs to be done to correct any 

problems identified (possibly including a risk assessment). The study would include 

an estimation of the affected population to determine if this is a small problem 

(infrequent excursions outside the recommended F concentration range), affecting a 

small fraction of the population. For rural systems manual monitoring and system 

control will likely be the mode of operation.  For these systems a study collecting 

more frequent monitoring data may provide new insight into the range of 

concentrations received by the consumers. Urban: Large systems usually have 

continuous inline monitoring, so more frequent data collection would be available 

from the supplier.  There is the possibility that fluoride concentrations leaving 

treatment plants vary with time.  It takes time for a slug of water leaving the 

treatment plant to reach different zones within the reticulation; this temporal 

variation can lead to spatial variation within the reticulation network.  This may be 

the only cause of spatial variation in the fluoride concentration as unlike some 

chemical components in the water, fluoride is conservative, ie, it does not undergo 

significant further chemical reaction that might change its concentration.  For this 

reason, the DWSNZ currently require water suppliers to monitor the fluoride 

concentration leaving the treatment plant (no reticulation monitoring is required). 

Variations in concentration at this point would indicate that both temporal and 

spatial variations can be expected in the reticulation.  The range of concentrations 

                                                      

19
  Olivati FN, de Souza MdLR, Tenuta LMA, Cury JA: “Quality of Drinking water fluoridation of Capăo Bonito, SP, Brazil, evaluated by 

operational and external controls”: Revista Odonto Ciencia 26(4): 283-290: 2011. 
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leaving the treatment plant will reflect the range occurring in the reticulation, 

although the actual locations where low and high concentrations might be found 

cannot be determined from the treatment data, these may be able to be found with 

further study but will probably change with time. Crucially to be of benefit beyond 

current regulatory monitoring, the study would need to collect information about 

the systems used to monitor and control fluoride at the treatment plant.  Without 

this information, suitable approaches to mitigating poor control cannot be identified. 

• Decision making about the implementation and removal of CWF in New Zealand is 

currently delegated to local authorities, but it should also include some public 

consultation on the matter.  A survey conducted following the implementation of 

CWF on the Gold Coast of Australia found that residents were disquiet about the 

implementation having been decided by politicians without public consultation. In 

addition, it found that respondents believed the public or health professionals, 

rather than politicians, should make the decision about CWF, (Kroon et al. 2012) 

[46]. As several decisions affecting CWF have been made recently by a number of 

local authorities, it may be appropriate to canvas New Zealanders on their opinions 

regarding the decision making process for the implementation/ removal of CWF.   
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Appendix 1: Reviews: Oral and Public Health Epidemiology  

[1] Date: August 2012  

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 
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Area (label): 

 

Effects of different amine fluoride concentrations on enamel remineralisation 
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Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Objectives:  

The aim of this study was to investigate the effects of decreasing fluoride 

concentrations on repeated demineralizing challenges on human enamel. 

Materials and methods:  

In 24 teeth, 3 mm 3 mm windows were prepared on the buccal and lingual sides 

and treated in a cycling demineralization–remineralization model. 

Remineralization was achieved with 100, 10 and 0.1 ppm fluoride from anime 

fluoride. Coronal sections were cut through the artificial lesions, and three sections 

per tooth were investigated using polarized light microscopy and scanning electron 

microscopy with quantitative element analysis. 

Results:  

The morphology of the lesions was studied, and the extensions of the superficial 

layer and the body of the lesion were measured. Using element analysis, the Ca, P 

and F content were determined. The body of the lesion appeared remineralized 

after application 

of 100 ppm fluoride, while remineralization of the lesion was less successful after 

application of 10 and 0.1 ppm fluoride. The thickness of the superficial layer 

increased with decreasing fluoride concentrations, and also the extension of the 

body of the lesion increased. Ca and P content increased with increasing fluoride 

concentrations. 

Conclusions:  

The effectiveness of fluoride in enamel remineralization increased with increasing 

fluoride concentration. 

Clinical relevance:  

A consistently higher level of fluoride in saliva should be a goal in caries 

prevention.” 

 

Germany 

 

Not stated 

 

Laboratory experiment 

 

Medium 

Key Points: • Fluoride uptake, retention and remineralisation efficacy depends on the 

source of fluoride administration and the fluoride concentration of the 

applied source. 

• The concentration of fluoride in saliva decreases rapidly within the first two 

hours after tooth brushing independent of the original fluoride concentration. 

• Type of food and drink influence potential rates of demineralisation on 

enamel. 

• Remineralisation of enamel will be more effective where there is fluoride bio-

availability and high fluoride concentrations are more effective than low 

fluoride concentrations. 

• Even 0.1ppm fluoride application demonstrated a statistically significant 
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increase in remineralisation compared to the control group, the level of 

remineralisation increased along with the fluoride concentration (to a 

statistically significant degree). 

• The authors conclude that “one aim in caries prevention should be to 

maintain a constant fluoride concentration and thus increase the fluoride 

concentration in saliva for longer periods”. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes  

 

 

Good 

 

Good 

 

Yes 

 

 

Yes 

Strengths: • Laboratory based study therefore environment was strictly controlled 

Limitations: • Does not reflect “real world” variations in plaque and saliva chemistry  

• Not an epidemiological study 

Can the findings be generalised? Yes 

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

The findings support a constant supply of fluoride to the oral cavity to protect 

teeth from demineralisation following acid attack. One method of administering 

this is through CWF. 
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[2*] Date:  August 2012  

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Effect of fluoride exposure on the intelligence of school children in Madhya 

Pradesh, India 

Saxena S, Sahay A, Goel P 

Journal of Neurosciences in Rural Practice 

2012 

3(2) 

144-149 

Oral and Public Health Epidemiology 

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Objective:  

To assess the relationship between exposure to different drinking water fluoride 

levels and children's intelligence in Madhya Pradesh state, India.  

Materials and Methods:  

This cross-sectional study was conducted among 12-year-old school children of 

Madhya Pradesh state, India. The children were selected from low (< 1.5 parts per 

million) and high (≥1.5 parts per million) fluoride areas. A questionnaire was used 

to collect information on the children's personal characteristics, residential history, 

medical history, educational level of the head of the family, and socioeconomic 

status of the family. Levels of lead, arsenic, and iodine in the urine and the levels of 

fluoride in the water and urine were analysed. The children's intelligence was 

measured using Raven's Standard Progressive Matrices. Data analysis was done 

using the chi-square, one way analysis of variance, simple linear regression, and 

multiple linear regression tests. P value <0.05 was considered statistically 

significant.  

Results:  

Differences in participant's socio-demographic characteristics, urinary iodine, 

urinary lead, and urinary arsenic levels were statistically not significant (P>0.05). 

However, a statistically significant difference was observed in the urinary fluoride 

levels (P 0.000). Reduction in intelligence was observed with an increased water 

fluoride level (P 0.000). The urinary fluoride level was a significant predictor for 

intelligence (P 0.000).  

Conclusion:  

Children in endemic areas of fluorosis are at risk for impaired development of 

intelligence.” 

 

Madhya Pradesh, India 

 

Not stated 

 

Cross sectional study 

 

Low 

Key Points: • A pilot study was used to calculate study power at a 95% confidence interval.  

• Study participants were selected by stratified cluster sampling of areas with 

different fluoride concentrations in groundwater.  

• 120 children from villages in Karera Block, Shivpuri district were selected as 

the study group (fluoride concentrations >1.5ppm). These were then 

subdivided by water fluoride concentration (1.5-3.0, 3.1-4.5, >4.5ppm).  

• Controls were selected from Panwaliya village, Bhopal District where fluoride 

concentrations are <1.5ppm. 

• Information was collected on personal characteristics, residency, parent’s 

educational status and SES. 

• Children with neurological conditions or who were not lifelong residents of 

their village were excluded from the study. 

• Village water and student urine samples were also collected. 
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• IQ test used was Raven’s Standard Progressive Model. 

• The difference in mean intelligence grades between the four strata of fluoride 

concentrations was statistically significant and IQ was negatively related to 

urinary fluoride concentration (using a stepwise multiple linear regression 

model to adjust for confounders- nutritional status (level of malnourishment 

using height to age and height to weight ratios), SES and years of education of 

head of the family 

• Urinary fluoride as a predictor of intelligence was the only statistically 

significant independent variable. Water fluoride concentration was initially 

significant but ceased to be so when adjustment was made for confounders. 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial  

hypothesis/aim? 

 

 

Yes  

 

 

Sufficient detail is not given regarding recruitment of the sample population to 

determine this. 

 

Good 

 

 

In part, The aim was to compare drinking water fluoride concentration however 

the conclusions were based on urinary fluoride concentration (as this was the only 

statistically significant independent variable following stepwise regression to 

control for confounders). This may have been due to water fluoride concentration 

not being statistically significant using stepwise regression. 

Strengths: • A pilot study was used to determine the power needed for the study. 

• Personal details were recorded in order to control for potential confounders 

such as: length of exposure, parental education and socio economic status. 

• Water and testing was also carried out to exclude other potential 

contaminants such as lead and arsenic. 

Limitations: • The selection rate for cases looks to be higher than the selection rate for 

controls. 

• It is not clearly stated how the numbers in each sub-group of fluoride 

concentration were arrived at. 

• The participation rate is not stated (i.e. the number of those approached who 

agreed to take part in the study and were not subsequently excluded) and if 

the rates were similar in the cases and controls. 

• Current rather than historical biomarkers for fluoride exposure were used (eg 

current urinary fluoride levels as oppose to dental fluorosis). 

• A single marker urine sample was used rather than a 24 hour sample. 

• Children in the study group may have been exposed to different water 

sources when outside the home (therefore fluoride exposure may vary). 

• Due to the above changing fluoride concentrations over time cannot be ruled 

out. 

Can the findings be generalised? No, fluoride concentrations are in excess of those used in CWF. 

Are the findings applicable to water 

fluoridation in New Zealand? 

No, see above, also the study area is not comparable to New Zealand 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None, however literature on the effects of fluoride concentration on IQ should 

continue to be monitored. 
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[3] Date:  August 2012  

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Fluoride Exposure from Diet in Infants and Young Children Fed with Foodstuffs for 

Particular Nutritional Use 

Opydo-Szymaczek J 

Dent. Med. Prob. 

2012 

49 (2) 

209-215 

Oral and Public Health Epidemiology 

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

 

Validity of Study: 

“Background: 

The association between excessive fluoride ingestion during early childhood and 

dental fluorosis has been widely reported in literature. 

Objectives.: 

The aim of the study was to estimate how much foodstuffs for particular 

nutritional use effect children’s daily fluoride exposure. 

Material and Methods: 

 Results of the own analyses (a previous study carried  out by the author) of 

fluoride content in milk formulas, beverages and ready-to-eat foods in jars, as well 

as current recommendations on the young children’s feeding were used in the 

calculation. 

Results:  

The study revealed that if milk formula is reconstituted in water containing more 

than 0.5 ppm of fluoride, some infants will exceed their recommended upper 

tolerable intake level of fluoride. Beverages containing tea extract may contribute 

a substantial amount to daily fluoride intake. 

Conclusions: 

There is a need of monitoring of fluoride content in foodstuffs for children and 

presenting the level of fluoride on the product’s label. Results also indicate that 

there is a necessity of spreading the recommendation on preparation of milk 

formula with the use of low-fluoride water. Since some dietary components may 

be a significant source of fluoride, they should be considered in the assessment of 

daily fluoride exposure, especially when the methods of fluoride prophylaxis are to 

be introduced in the patient.” 

 

Poland 

 

Not stated 

 

Modelling based on secondary data (from previously published papers by the same 

author) 

 

Low 

Key Points: • Optimal fluoride intake is not achieved for children aged 6-18 months whose 

formula is reconstituted with 0.0-0.3ppmF concentration in water. It is also 

not reached for children aged 12-18 months whose formula is reconstituted 

with water at 0.4-0.5ppmF. 

• The upper limit for fluoride intake may be exceeded for children aged 1 

month whose formula is made up with water fluoride concentrations of 0.6-

1.0ppmF. 

• Upper fluoride concentrations are not exceeded, for juices, tea beverages or 

ready to eat foods. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

 

Yes 
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The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

Yes 

 

Fair 

 

No 

 

 

No 

Strengths:  Modelling uses data from a previous study by the same author so the origin of how 

concentrations were reached can be traced. 

Limitations: • Nutritional intake is based on current recommendations and bodyweight is 

based on averages for Polish children at the ages stated. No primary data 

collection was conducted to determine the validity/ variability of this.  

• Some conclusions were based on other papers, cited in the discussion, rather 

than results from the current study.  

• The questioning of optimal fluoride intake in the conclusion does not relate to 

either the results of the study or other papers cited.  

• Detailed information about previous data used in this study was not given 

therefore it is not known whether this was subject to bias 

Can the findings be generalised? No, rates and recommendations for Polish children may not match those for New 

Zealand children. 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[4*] Date:  August 2012  

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Monitoring the effectiveness of water fluoridation in the Republic of Ireland 

Whelton H, O’Mullane D 

Journal of the Irish Dental Association – Fluoridation Supplement 

2012 

58(3) 

S6-S8 

Oral and Public Health Epidemiology 

Summary of Study/ Abstract? 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“The Health (Fluoridation of Water Supplies) Act 1960 (Stationery Office, Dublin) 

included provisions that a baseline survey of caries levels among children and 

adolescents would be undertaken prior to the implementation of the Act [Section 

2, Subsection 4(a)(i)]. The Act also stipulated that regular caries surveys be 

undertaken “whenever and so often as the Minister requires” in order to monitor 

the effectiveness of fluoridation of water supplies in controlling dental caries. In 

this paper, some examples of the studies undertaken to comply with these 

welcome provisions are provided.” 

 

Republic of Ireland 

 

1961-2002 

 

Review of two studies and two surveys 

 

Low 

Key Points: • The Health (Fluoridation of Water Supplies) Act 1960 required a baseline 

survey of caries prevalence amongst children prior to implementation and 

regular surveys to monitor the effectiveness of the policy thereafter. 

• A baseline – National Caries study was carried out amongst a representative 

sample of 5-16 year olds between 1961 and 1963. It found   high caries 

prevalence (mean dmft 5 year olds =5.6, mean DMFT 15 year olds = 8.2). The 

rate for 5 year olds was higher than that in (non- fluoridated)  Northern 

Ireland (mean dmft 4.8)  whilst the rate for 15 year olds was lower (mean 

DMFT 10.6). 

• The Fermoy Mouth Rinse Study (1970-1974) investigated the effectiveness of 

a school based fortnightly, two and a half minute, 0.2 percent sodium fluoride 

solution mouth rinse programme in areas where water fluoridation was not 

feasible. It found a high, statistically significant, reduction in dental caries 

incidence in newly erupted teeth. In the study population compared to the 

control population. 

• The National Children’s Oral Health Survey (1984) found a substantial decline 

in prevalence of dental caries in children between 1963 and 1984 in 

fluoridated and non- fluoridated communities but the reduction was 

considerably greater amongst lifelong residents of fluoridated communities. 

Dental fluorosis also increased and was greater in fluoridated communities 

(94% of children had normal enamel in fluoridated communities compared to 

98% in non-fluoridated communities). 

• The North South Survey of Children’s Oral Health (2002) compared children’s 

dental health in the (fluoridated) Republic to the (mom-fluoridated) Northern 

Ireland.  It found that dental caries prevalence had decreased substantially in 

both communities from 1963-1984-2002, however the decrease had been 

significantly greater in the Republic compared to Northern Ireland (Mean 

DMFT in fluoridated Republic fell from 8,2 to 5.4 to 3.2 amongst 15 year olds 

over the period compared to 10.6 to 9.2 to 3.6 in Northern Ireland). 

• Dental fluorosis in eight year olds  at questionable , very mild and mild levels 
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was greater in the Republic  (11%, 8$and 4% respectively compared to 

Northern Ireland – 7%, 2% and 0% respectively). Dental fluorosis had 

increased over the period 1963-2002 in both communities but considerably 

more so in the fluoridated community. 

• As a result of the above water fluoride concentrations used in CWF in the 

Republic were reduced from 08.-1.0ppm to 0.6-0.8ppm in 2007. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Review, hypothesis not given 

 

 

N/A review of previous studies 

 

N/A 

 

N/A commentary on previous studies 

 

 

N/A 

Strengths: • Provides an overview of water fluoridation over a forty year period. 

Limitations: • Review lacks detail or critical analysis 

Can the findings be generalised? Yes 

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes they broadly support CWF in reducing dental caries but highlight the need to 

balance caries protection against dental fluorosis risk. 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

Yes – see above 
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[5] Date:  August 2012  

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Enamel fluorosis: a cause for concern? 

Browne D 

Journal of the Irish Dental Association 

2012 

58(3) 

S10-s12 

Oral and Public Health Epidemiology 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“The impact of the increase in prevalence of enamel fluorosis in Ireland was 

examined among Irish adolescents. The most common levels of fluorosis seen in 

Ireland did not represent an aesthetic problem. The benefits of water fluoridation 

and fluoridated oral care products in controlling dental decay are well 

documented. The only proven risk associated with the use of fluorides in dentistry 

is enamel fluorosis. Enamel fluorosis has been defined as ‘a dose-response effect 

caused by excess fluoride ingestion during the pre-eruptive development of teeth’. 

The ingestion of excessive fluoride during tooth development may result in enamel 

fluorosis, which has a range of clinical signs. At its mildest, fluorosed enamel is fully 

functional and may present as barely detectable, whitish surface striations, 

whereas severely fluorosed enamel is more prone to wear and fracture, and may 

present as pitted, stained and porous enamel (Figure 1). Recent reviews in Ireland 

(Table 1)6 and internationally have reported an increase in fluorosis prevalence in 

fluoridated and non-fluoridated communities. These reports have highlighted the 

importance of investigating the trade-off between the benefits and risks of fluoride 

ingestion among the population.” 

 

Republic of Ireland  

 

1984-2002 

 

Review of Irish data in the light of recent research 

 

Low 

Key Points: • 38% of Irish 15 year olds have some level of dental fluorosis including 1.4 

percent moderate and 0.6 percent severe. 

• Mild fluorosis represents a ‘break point at which fluorosis can become 

aesthetically objectionable to adolescents. 

• The goal for fluoridation in Ireland is to maximise caries prevention benefit 

whilst minimising aesthetically significant dental fluorosis. 

• The author believes that cosmetic interventions to lessen the impact of dental 

fluorosis are less traumatic to adults and children than conventional caries 

removal. 

• The author believes the recent reduction in CWF water fluoride 

concentrations should be closely monitored to determine their impact on 

caries prevention and dental fluorosis.   

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

 

Not stated 

 

 

N/A 

 

N/A 

 

Discussion rather than conclusion 

 

 

Discussion rather than conclusion 
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with respect to the initial 

hypothesis/aim? 

Strengths: • Provides an overview of the balance required between reducing dental caries 

risk and minimising dental fluorosis.  

• Also provides ecological evidence of increased incidence of dental fluorosis  

Limitations: •  A commentary on National level secondary data rather than a new study 

Can the findings be generalised? Yes 

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

Identifies the need for more research into optimal levels of fluoride to prevent 

dental caries whilst minimising the risk of dental fluorosis  
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[6*] Review Date: September 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Evaluation of fluoride bottled water and its incidence in fluoride endemic and non-

endemic areas 

Bengharez Z, Farch S, Bendahmane M, Merine H, Benyahia M 

E-SPEN (European  Society for Clinical Nutrition and Metabolism) Journal 

2012 

7 

E41-e45 

Oral and Public Health Epidemiology 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Background & aims:  

Water is a vital element for hydration of the human body. Access to drinking water 

of good quality became a real problem in many areas of the world and more 

particularly in Algeria. In the eastern zone of northern Sahara, several 

epidemiological investigations have revealed the existence of an endemic fluorosis 

problem associated to excess of fluoride in drinking water. However, in some areas 

of North Algeria, the prevalence of tooth decay is estimated at 67% in school-

children that consume low fluoride water. Thus, the best choice for the population 

is to consume the local mineral or spring bottled waters although they are 

expensive. Considering the large variety of the sources of bottled waters in Algeria 

and the lack of data regarding fluoride content in these waters, it becomes 

essential to evaluate the fluoride concentration of the consumed water, in order to 

ensure its benefits on the prevention of caries without incurring the risk of dental 

or osseous fluorosis. Thus, the aim of this study is to determine the fluoride 

concentration in bottled waters sold in Algerian market and compare with the 

stated value in the label. 

Methods:  

Twenty nine commercial brands of bottled waters were collected from various 

markets in Algeria. Potentiometric method using a fluoride selective ion electrode 

(ELIT 8221F_ 41936) is carried out to evaluate fluoride content of the water 

samples. Three readings were taken for each brand and the average was estimated 

and also compared with the fluoride content printed on the label. 

Results: The obtained results revealed that the fluoride concentration of Algerian 

bottled waters is ranged from 0.19_0.02 to 1.07_0.026 mg/L. Almost half of the 

bottled waters (48.28%) did not exceed 0.5 mg F_/L and 37.93% were weakly 

fluoridated (_0.3 mg F_/L). Only three (3) among twenty nine (29) brands of 

bottled waters tested have specified the fluoride concentration on their labels. 

Conclusions:  

The results show that Algerian bottled waters can be regarded as a relevant source 

of dietary fluoride. Significant differences were found in fluoride concentration of 

bottled waters tested. These data are essential to consumer and all health care 

professionals especially dentists” 

 

Algeria  

 

Not given 

 

Water fluoride concentration laboratory test 

 

Medium to low 

Key Points: •  The study examines: 

a) The fluoride concentration in bottled water in Algeria 

b) Whether the fluoride concentration is listed on the labels of bottled 

water and if so is accurate. 

• The study was undertaken to “sensitise and inform the population to the 

benefits of this element in dental caries prevention in the North of Algeria and 
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limit the risk of fluorosis in the South”. 

• Bottled water is classified into two types: 

natural mineral waters – derives from a nappe or groundwater and has a high, 

constant content of minerals, trace elements and other constituents 

spring water – is derived from an aquifer and does not require further 

purification to meet drinking water regulations. 

• The WHO guideline upper limit of 1.5mg/l water fluoride concentration, when 

adapted to local conditions (volume of water consumed, additional sources of 

fluoride in the diet) recommends water fluoride concentrations of 0.5-1mgF/l 

to prevent dental caries whilst minimising risk of fluorosis.  Only 13.79% of 

water tested had fluoride concentrations above 0.5mg/L. 

• The study recommends that only brands of bottled water with fluoride 

concentrations below 0.5mgF/l be allowed to be sold in South Algeria. 

• The study supports a 2006 programme to prescribe fluoride supplements to 

primary school children in Northern Algeria. 

• The study recommends that bottled spring water with >1mgF/l has a warning 

on the label: “This product is not suitable for children under the age of seven 

years”.  

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes 

 

 

Yes 

 

Fair 

 

No – not all the recommendations directly relate to the study  

 

 

No – the conclusion states: ”the differences in the fluoride composition of bottled 

water incite the consumer to change regularly the brand of the drinking water and 

the government to control their commercialisation and national geographic 

reparation”. This does not relate to the aim, nor does it relate to the conclusion 

given in the abstract. 

Strengths: • Fluoride concentrations calculated from an average of three readings for each 

sample 

• Accuracy of testing equipment was tested and calibrated 

Limitations: • Only one same of each brand of water was purchased, variations in fluoride 

concentrations within the brands, between batches could therefore not be 

ascertained. 

• Not data was collected on the geographical availability of each brand or levels 

of consumption / brand preferences in the two regions. 

• No data relating to type of water consumed and caries/ fluorosis prevalence 

was collected. 

Can the findings be generalised? No 

Are the findings applicable to water 

fluoridation in New Zealand? 

The study raises the question of whether fluoride content of bottled water, 

including natural fluoride concentrations, should be stated on the label. 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None  
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[7*] Review Date: September 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Book review: “The Case Against Fluoride: How Hazardous Waste Ended up in our 

Water Supply” 

Brumback R. 

Journal of Evidence Based Complementary and Alternative Medicine 

2012 

17 

140 

Oral and Public Health Epidemiology  

Abstract: 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

N/A 

 

N/A  

 

N/A 

 

N/A 

 

N/A 

Key Points: • The review author identifies a number of points made which were of interest 

and “makes it important to rethink the issue” these were: 

o A link between silicofluoride enriched water and higher blood lead 

levels in children 

o Animal studies showing fluoride enhanced the formation of  ß-

amyloid deposits in the brain and a link between this and 

Alzheimer’s 

• Neither of these arguments were expanded upon in detail or a causal 

pathway given for why such relationships would occur. 

• The review author stated that he did not believe the “shoddy” science used in 

the 1950’s to initiate water fluoridation would “pass scrutiny in the 21
st

 

century”. He then questioned whether that would automatically make 

fluoridation practiced today unsafe. The book authors clearly thought it did 

“however they are no more unbiased than are the proponents of fluoridation”. 

• The reviewer concluded by suggesting an unbiased scientific risk / benefit 

analysis of water fluoridation should be undertaken (as suggested by the US 

National Research Council). 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

N/A 

 

 

N/A 

 

N/A 

 

It is not possible to ascertain whether conclusions are logical without having read 

the book being reviewed. Information given in the review is not detailed enough to 

support the reviewers conclusions – particularly with regard to “shoddy” science 

Alzheimer’s and lead. 

 

N/A 

Strengths: N/A 

Limitations: N/A 

Can the findings be generalised? No 



 

NFIS 41 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[8*] Review Date: September 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Association of fluoride in water for consumption and chronic pain of body parts in 

residents of San Kamphaeng district, Chiang Mai, Thailand 

Namkaew M and Wiwatanadate P 

Tropical Medicine and International Health 

2012 

17 (9) 

1171-1176 

Oral and Public Health Epidemiology 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Objective:  

To assess the dose response of fluoride exposure from water and chronic pain. 

Methods:  

Using a retrospective cohort design, the study was conducted in two sub-districts 

of San Kamphaeng district, Poo-kha and On-tai. Five hundred and thirty-four 

residents aged ‡50 years of age were interviewed about their sources of drinking 

water and assessed for chronic pain. Each water source was sampled for fluoride 

measurement, from which the average daily fluoride dose was estimated. 

Binary logistic regression with forward stepwise (likelihood ratio) model selection 

technique was used to examine the association between the average daily fluoride 

dose and chronic pain. 

Results:  

We found associations between the average daily fluoride dose and lower back 

pain [odds ratio (OR) = 5.12; 95% confidence interval (CI), 1.59–16.98], and 

between the high fluoride area vs. the low fluoride area (OR = 1.58; 95% CI, 1.10–

2.28; relative risk = 1.22 with 95% CI, 1.14–1.31) to lower back pain. Other risk 

factors, such as family history of body pain and a history of injury of the lower 

body, were also associated with lower back pain. However, there were no 

relationships between the average daily fluoride dose and leg and knee pains. 

Conclusion:  

To prevent further lower back pain, we recommend that the water in this area be 

treated to reduce its fluoride content.” 

 

Thailand 

 

January-March 2011 

 

Retrospective cohort study 

 

Low 

Key Points: • Quota sampling (calculating the number of subjects as a proportion of the 

population in each village of the sub-districts under investigation) was used to 

recruit 534 study participants.  

• Inclusion criteria were: over 50 years, lived in sub-district continually for 30+ 

year, no congenital abnormality or neurological disease, no cancer with 

neuropathic pain, never used artificial aids/ tools for limbs, able to 

communicate and understand the survey. 

• Participants were divided into “exposed” (water fluoride concentration 

>0.7mg/l) and “unexposed” (water fluoride concentration <0.7mg/l) and self-

reported pain assessed using an 11 point Likert scale. Treatment history from 

medical records was used to verify previous chronic pain. 

• Average daily fluoride dose (ADFD) was calculated for each participant. 

• Lower back pain (but not knee or leg pain) had a statistically significant 

(positive) association with high fluoride area, family history of body pain and 

previous injury to the lower body. 

• It was calculated (using an ADFD of 0.2mg/kg(body weight)/day) that the 
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fluoride concentration in water should not exceed 5.35mg/l in Thailand, this is 

above the current maximum level fluoride concentration goal of <4mg/l set 

by the National Research Council. 

• The study suggests that ”at low doses, exposure is related to chronic pain, 

specifically LBP (lower back pain). This could be deemed an early stage of mild 

skeletal fluorosis”. 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

Yes 

 

 

Yes 

 

Fair 

 

No - further studies are necessary to confirm the relationship given that it was only 

statistically significant for pain in one area of the body. 

 

No - whilst some limitations are acknowledged, these are not used to qualify the 

conclusion reached. 

Strengths: • Large sample population, and recognised, systematic and unbiased sampling 

method 

• Individually linked data 

• Self-reported information verified through medical records 

Limitations: • Some degenerative joint diseases (e.g. osteoarthritis) are hereditary and LBP 

was statistically associated with both living in a high fluoride area and family 

history – controlling family history as a confounder was not evident from the 

results. 

• Further to the above, if there is low migration from the area there is a 

possibility that family history of joint pain could be related to exposure to the 

same environmental conditions – including high water fluoride 

concentrations. 

• Participants who used “artificial aids/ tools for limbs” might have been 

suffering from chronic long term effects of high exposure to fluoride. Their 

exclusion might have resulted in selection bias resulting in an 

underestimation of the relationship. 

•  “Using medical records to recruit participants without known cause of chronic 

pain into our study might introduce some degree of selection bias” was listed 

as a limitation by the study authors, although this was not a source of 

recruitment listed in the method section of the paper. 

• Not all water sources were available to collect samples (e.g. due to their being 

closed or dried out). 

• The study did not include fluoride exposure from sources other than water for 

example elderly Thai people often chew fermented (fluoride rich) tea leaves 

as a snack (Bai-mieng). 

• Calculations and conclusions made from the study assumed water fluoride 

concentrations had remained constant over time. 

Can the findings be generalised? No - they are specific to the population and environment of the region 

Are the findings applicable to water 

fluoridation in New Zealand? 

No – see above, also there are too many limitations to draw valid conclusions from 

the study 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[9*] Review Date: September 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Caries-preventive and remineralising effect of fluoride gel in orthodontic patients 

after 2 years 

Splieth CH, Treuner A, Gedrange T, Bernt C 

Clinical Oral Investigations 

2012 

16 

1395-1399 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Patients with orthodontic appliances exhibit a higher caries risk, but they are 

often excluded from preventive studies. Thus, the aim of this observational study 

was to assess the caries-preventive and remineralising effect of a high-fluoride gel 

in orthodontic patients. Two hundred twenty-one orthodontic patients (age, 6–19 

years; mean, 13.1±2.3; n=104 with use of a 1.25% fluoride gel weekly at home, 117 

participants without) were recruited and followed for 2 years, recording caries 

(decayed/missing/filled teeth (DMFT)/ decayed/missing/filled surface (DMFS), 

active/inactive lesions), orthodontic treatment, use of fluorides, plaque and 

gingivitis. Baseline values regarding demographic and clinical parameters were 

equivalent for the 75 participants using fluoride gel and the 77 individuals of the 

control group who completed the study. The initial plaque and gingivitis values 

(approximate plaque index (API), 37%±34 and 42%±39, resp.; papillary bleeding 

index (PBI), 19%±28 and 22%±27, resp.) deteriorated slightly during the 2-year 

study (API, 54%/56%; PBI, 25%/28%). The increase in carious defects or fillings was 

minimal in both groups (fluoride, 0.75 DMFT±1.2, 1.27 DMFS±1.9; control, 

0.99±1.3 and 1.62±2.6, resp.) without reaching statistical significance (p=0.12 for 

DMFT, 0.44 for DMFS). The main statistically significant effect of the fluoride use 

was the reversal of active initial lesions diagnosed (fluoride group, −0.96±1.82; 

control, −0.19±2.0, p=0.004), while the number of inactive initial lesions increased 

(2.3±2.1 and 1.7±2.1, resp.; p=0.02). In conclusion, the weekly application of a 

fluoride gel in orthodontic patients can reduce their caries activity. Initial caries 

lesions in orthodontic patients can be inactivated by weekly fluoride gel use at 

home.” 

 

Greifswald, Germany 

 

2006-2008 

 

Prospective 2 Year Observational Study 

 

Medium-Low 

Key Points: • Use of fluoride gel at home was assessed at an initial (baseline) examination 

then individuals assigned to a fluoride or control group. 

• The sample size required was estimated using the preventative effect 

assessed in an American study (mean caries incidence 1DMFT for 2 years – 0.8 

for the fluoride group and 1.2 for the control group) was calculated to be 78 

participants in the study group for 80% power.  

• Of the 221 orthodontic patients recruited 152 completed the study (75 

fluoride, 77 controls) making a drop-out rate of 69/221 or 31 percent. 

• All participants used fluoridated toothpaste (1250-1450ppm) and both groups 

saw an increase in use of fluoridated salt from 50%-100% over the course of 

the study. 

• Both groups had low caries scores at baseline 1.6 (+/-2.1) DMFT for the 

fluoride group, 2.0 (+/-2.6) DMFT for the control group (after dropout). This 

increased to 2.36 (+/-2.5) DMFT for the fluoride group and 2.96 (+/12.9) 

DMFT for the control group after two years. 
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• Oral hygiene scores for both groups deteriorated over the two years of the 

study. There was a statistically significant greater decrease in mean number 

of active initial lesions in the fluoride group compared to the control group. 

The reduction in active initial lesions was accompanied by an increase in 

inactive lesions – especially in the fluoride group. 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

Yes 

 

 

Yes 

 

Fair 

 

Yes 

 

 

Yes 

Strengths:  The two groups were well matched in terms of sex, age, type of orthodontic 

appliance used (fixed or removable) and baseline oral hygiene scores.  

Limitations: • Due to ethical reasons only an observational trial was possible, leading to a 

risk of self-selection and potential bias from more prevention orientated 

participants in the fluoride group. 

• After drop-out there were 75 participants in the fluoride group. It had been 

stated earlier that 78 participants were needed in the study group for 80% 

power to be achieved. 

• Initial DMFT scores were low, as was caries increment at tooth level, making 

differences between the fluoride and study group more difficult to determine. 

• High standard deviations exacerbated the problem above. 

Can the findings be generalised? Yes 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[10*] Review Date: September 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Position of the Academy of Nutrition and Dietetics: The Impact of Fluoride on 

Health 

Palmer CA, Gilbert JA 

Journal of the Academy of Nutrition and Dietetics 

2012 

N/A 

1443-1453 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“It is the position of the Academy of Nutrition and Dietetics to support optimal 

systemic and topical fluoride as an important public health measure to promote 

oral health and overall health throughout life. Fluoride is an important element in 

the mineralization of bone and teeth. The proper use of topical and systemic 

fluoride has resulted in major reductions in dental caries and its associated 

disability. Dental caries remains the most prevalent chronic disease in children and 

affects all age groups of the population. The Centres for Disease Control and 

Prevention has named fluoridation of water as one of the 10 most important 

public health measures of the 21st century. Currently, 72% of the US population 

that is served by community water systems benefits from water fluoridation. 

However, only 27 states provide fluoridated water to more than three quarters of 

the state’s residents on public water systems. Fluoride also plays a role in bone 

health. However, at this time, use of high doses of fluoride for osteoporosis 

prevention is considered experimental only. Dietetics practitioners should 

routinely monitor and promote the use of fluorides for all age groups.” 

 

N/A 

 

N/A 

 

N/A 

 

N/A 

Key Points: Key points represent the position of the Academy of Nutrition and Dietetics and 

should therefore be regarded as an opinion: 

• The use of fluorides for the prevention of dental caries is recognised as the 

most effective dental public health measure in existence. 

• Fluoride is beneficial to all age groups throughout the life cycle as recent 

statistics have shown that adults are just as likely to experience new caries as 

children. 

• Fluoride incorporated into the developing enamel of pre-eruptive teeth 

(systematically) results in a crystalline tooth structure that has increased 

resistance to enamel. However the primary action of fluoride occurs after 

tooth eruption (topically) with consistent application. Benefits from this 

continue throughout life. Maximum caries prevention is achieved by a 

combination of systematic and topical fluoride applications. 

• Whilst tooth decay has declined in many developed nations in the late 20
th

 

century, prevalence amongst the worst effected groups led the US Surgeon 

General to proclaim a crisis in oral health in the year 2000.  

• The primary role of fluoride is in the prevention of tooth decay, the most 

chronic condition of childhood.  The distribution of dental caries falls 

disproportionately amongst the poor in the USA. 

• CWF involves the adjustment of fluoride in the water supply to 0.7ppm. It 

continues to support a >20% reduction in dental caries in children and 

prevents root surface caries and tooth loss in adults. 

• The approximate cost of providing fluoridation to an individual for a lifetime is 
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US$65. For every US$1 spent on water fluoridation, US$38 is estimated to be 

saved in treatment costs. (Dental expenditure represents 5% of total health 

expenditure in the US). 

• Challenges to increasing CWF in the US are identified as: 

1. Lack of awareness of the importance of fluoridation and lack of 

recognition of current oral health problems in society by those who vote 

on fluoridation legislation 

2. Misperception that fluoridation is no longer effective or needed. 

3. Difficulty navigating the political process needed for the adoption of 

CWF. 

4. Unsubstantiated claims or fear tactics made by opponents of CWF, but 

that nonetheless influence public opinion 

5. Unsupportive political environment from a fiscal standpoint (many 

communities not served by CWF are small and therefore the per capita 

cost of CWF is higher) 

• Position on fluoride in infant formula 

For infants from birth to 12 months who consume reconstituted infant 

formula as a main source of nutrition, caregivers should mix formula 

concentrate with optimally fluoridated water (while being cognisant of 

potential increased risk of dental fluorosis). 

• Position on dietary fluoride supplements 

Fluoride supplements should only be prescribed for children at high risk of 

developing dental caries whose primary source of drinking water is deficient 

in fluoride. The value of fluoride in caries prevention is considered to 

outweigh concern about enamel fluorosis in children at high risk from dental 

caries. 

All fluoride supplementation should be under the supervision of a physician 

or dentist and all potential sources of fluoride intake should be identified 

before a supplement is recommended. 

Prenatal systematic fluoride supplementation, higher than that obtained 

normally through food and water is not recommended as there is no evidence 

that fluoride will confer meaningful benefit to the developing foetus.  

Fluoride supplements are not recommended for breastfed infants residing in 

fluoridated communities. 

• Position on topical application of fluoride 

Topical fluoride from mouth rinses, gels, foams and varnishes are important 

topical fluoride sources that are highly effective. They are not meant to be 

swallowed. 

To prevent risk of fluorosis in permanent teeth, children should not swallow 

oral care products designed for topical use. Children should be supervised 

whilst brushing teeth and taught to spit out toothpaste. 

Fluoride mouth rinses are not recommended for children under six years of 

age. Individuals of any age who have low risk of caries are unlikely to receive 

additional benefit from professionally applied topical fluoride applications. 

• Position on Fluoride Safety 

Fluoride research of more than 65 years has shown that fluoride is safe at 

levels used for CWF. Naturally fluoridated areas with concentrations of 

>2mgF/L can put children 8 years old and younger at risk from dental fluorosis 

and lifetime exposure at concentrations >4mgF/L can increase risk of bone 

fracture. 

Evidence of a relationship between silicafluoride (but not sodium fluoride) 

exposure and blood levels in children is limited. The level of evidence 

provided on a scale of I (strong) to V (no evidence) was deemed to be III (fair) 

by the academy. 

Evidence of a statistically significant negative relationship between high levels 

of fluoride exposure (>3.15mgF/l ) and IQ in children was found in four 

primary studies reviewed and 12/16 studies reported in a meta-analysis. 

Application to a US population had several limitations, therefore evidence of 

this relationship was considered to be limited, and at level III (fair). 

The very limited research conducted in this area suggests an association 

between ingestion of high levels of fluoride (>2.2ppm F in one study but 

definition of “high” was not stated in others) had toxic effects in subjects with 

impaired renal function. The evidence is rated III (fair) 
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In summary there is little evidence to support any concern about adverse side 

effects resulting from fluoride at the amounts recommended. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

N/A – A Position Statement, not a study 

 

 

N/A 

 

N/A 

 

Yes 

 

 

N/A 

Strengths: N/A 

Limitations: N/A 

Can the findings be generalised? N/A 

Are the findings applicable to water 

fluoridation in New Zealand? 

N/A 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

The USA is a developed nation with a long history of CWF, similar to New Zealand. 

The position of the Academy of Nutrition and Dietetics may therefore have a 

contribution to make towards informing CWF policy in New Zealand.  

 



 

NFIS 49 

[11*] Review Date: October 2012 

Study Identification: 

Title: 

 

 

Authors: 

 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Spatial distribution and temporal variation of high fluorosis contents in 

groundwater and prevalence of fluorosis in humans in Yuanmou County, 

Southwest China 

Haufang C, Mei Y, Xuefei Y, Zhong C, Guangan W, Schmidt-Vogt D, Yeufen X, 

Jianhchu X 

Journal of Hazardous Material 

2012 

235-236 

201-209 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Successive surveys conducted in 1984, 2006 and 2007, of all villages in Yuanmou 

County, China, highlighted 40 villages with groundwater fluoride levels higher than 

1.0 mg/L and related cases of human fluorosis. Using the data from these surveys 

and by employing geographic information system (GIS) techniques, high fluoride 

levels and fluorosis cases were mapped. The results show high fluoride 

concentrations and fluorosis hotspots were found to be predominately located in 

the lowlands of central Yuanmou County. Spatial distribution of high fluoride levels 

was found to be primarily determined by geology, arid climate, and topography. 

Both dental and skeletal fluorosis had dramatically decreased due to a program of 

low-fluoride drinking water supply supported by local governments. The 

prevalence of dental fluorosis in children had dropped from 43.26% in 1984 to 

21.97% in 2006, and the number of skeletal fluorosis cases had decreased from 

327 in 1984 to 148 in 2006, respectively. Despite a decline in fluorosis cases, the 

emergence of fluorosis in new areas indicates the need for both continuous 

monitoring of drinking water in affected areas and increased public awareness.” 

 

Southwest China 

 

1984-2009 

 

Spatial and temporal fluoride risk assessment 

 

Medium 

Key Points: • The study was carried out in an area of endemic fluorosis to demonstrate the 

importance of continued monitoring of fluoride concentrations in 

groundwater and fluorosis in afflicted areas.  

• The study also reported on the impact of a government initiative to provide 

“safe” drinking water to the area. 

• The study area is mountainous, with poor access and high levels of poverty, 

resource scarcity and ethnic minorities (30%). 

• Data was collected in 1984, 2006 and 2007-9. 

• Baseline water sampling collected in 1984 from 613 villages in the study area, 

from this 41 villages were classified as being in “high fluoride areas” (water 

fluoride concentrations>1mg/L) 

• In 2006 further water samples were collected from the 41 villages. In 2007 an 

overall survey of fluoride levels in water identified a further 10 fluorosis 

affected villages. 

• Number of 8-12 year old children with dental fluorosis was identified as a key 

indicator for dental fluorosis prevalence. 

• Villagers over 16 years were examined for skeletal fluorosis and those 

suspected of suffering from it were required to have x-rays of the pelvis, 

forearm and leg. 

• In 1984 high fluoride concentrations (1-7.2mg/L) were found in 41villages and 
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7 towns. Following a government programme to provide safe drinking water 

initiated in 1985 (by drilling and testing new wells), the number of villages 

with high water fluoride concentrations fell to 22. However in some villages 

the water fluoride concentration had increased and fluorosis cases were 

found in an additional 10 villages.    

• In 1984, 43.26% of children had dental fluorosis in the 41 villages, this fell to 

21.97% in 2006 with 84.72% of cases occurring in the 3 villages with the 

highest water fluoride concentrations. 

• In 1984 there were 327 cases of skeletal fluorosis, compared to 206 in 2006. 

• There was a statistically significant positive association between fluoride 

levels and prevalence of skeletal fluorosis in 2006 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

Yes 

 

 

Yes 

 

Fair 

 

Yes 

 

 

Yes 

Strengths: • Large sample area and comprehensive recruitment of subjects 

• Large sample size (3195 in 1984 and 1311 in 2006) 

Limitations: • Exposure history was not investigated; current residence was assumed to be 

life-long residence. 

• The study population was not questioned about exposure to other fluoride 

sources – toothpastes, foods etc. 

• There is no evidence for control of confounding factors, such as those 

mentioned above. 

Can the findings be generalised? No, it is related to the specific geography and population of the area 

Are the findings applicable to water 

fluoridation in New Zealand? 

No water fluoride concentrations in areas under study are well above those used 

for CWF in New Zealand 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[12] Review Date: October 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Exposure to High Fluoride Drinking Water and Risk of Dental Caries and Dental 

Fluorosis in Haryana, India 

Mayra CM, Ashokkumar BR, Dhingra SD, Dahiya V, Gupta A 

Asia Pacific Journal of Public Health 

2012 

Not given (e publication) DOI: 10.1177/1010539512460270 

N/A (e publication) 

Oral and Public Health Epidemiology 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“The present study aimed to determine the prevalence of and relationship 

between dental caries and dental fluorosis at varying levels of fluoride in drinking 

water. Methods. The study was conducted among 3007 school children in the age 

group of 12 to 16 years in 2 districts of Haryana having varying fluoride levels in 

drinking water. Type III examination for dental caries according to the WHO index 

and dental fluorosis estimation according to Dean’s index was done. Results. The 

prevalence of dental caries decreased from 48.02% to 28.07% as fluoride levels 

increased from 0.5 to 1.13 ppm, but as the fluoride level increased further to 1.51 

ppm, there was no further reduction in caries prevalence, but there was a 

substantial increase in fluorosis prevalence. Conclusion. The optimum level of 

fluoride in drinking water was found to be 1.13 ppm, at which there was maximum 

caries reduction with minimum amount of aesthetically objectionable fluorosis.” 

 

Haryana, India 

 

Not given 

 

Cross Sectional Prevalence Study 

 

Low 

Key Points: • 30 villages were randomly selected from two districts in Haryana. Exclusion 

criteria included having more than one water source. 

• Selection method for the 3007 children who took part in the study was not 

given but inclusion criteria were: aged 12-16 years, continuous, lifelong 

residence in village, all permanent teeth erupted. 

• Eating habits and climatic conditions were investigated and found to be 

similar for all villages selected for study. 

• Dental fluorosis was measured using Dean’s index and based on two most 

affected teeth. Caries prevalence (number of children with caries) and DMFT 

were also measured. 

• Fluoride was measured in ppm and seven groups were formed according to 

average fluoride content: 0.50ppm, 0.87ppm, 1.13ppm, 1.51ppm, 2.45ppm, 

5.27ppm, 8.50ppm. 

• Caries prevalence was highest at 0.50ppm (48.02%) then fell to a base of 

28.07% at 1.13ppm, after this point caries prevalence increased to reach 

47.22% where water fluoride concentration was 8.50ppm. The same pattern 

was found for DMFT, falling from 1.16 at 0.50ppm to 0.44 at 1.13ppm then 

increasing to 0.78 at 8.50ppm. 

• Dental fluorosis was found to increase in prevalence and severity with 

increasing levels of fluoride, from 9.43% at 0.50ppm to 100% at 8.5ppm. In 

addition at fluoride concentration between 0.5-1.51 all fluorosis was 

questionable or very mild, above this level severity increased.   

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

 

Yes 
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The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes 

 

Fair 

 

Yes 

 

 

Yes 

Strengths: • Large sample population, calculated from pilot study 

• Random sampling of villages to minimise possibility of selection bias 

• Participants were all lifelong residence of villages so source of fluoride 

exposure since birth was known. 

• Dental examiners calibrated and score rates ‘good’ 

Limitations: • The sampling method used to recruit study participants is not identified. 

• Participants were grouped according to the fluoride concentration of their 

water supply. As a result group numbers varied widely from 72 participants in 

the 8.5ppm F to 771 in the 2.45ppm F group. 

• The author states that: “Results should be viewed with caution because other 

factors such as total sugar intake, dietary pattern, socioeconomic factors, 

certain environmental factors….nutritional status and host factors….also 

influence the incidence of dental caries and dental fluorosis”. 

• No control for the effects of possible confounding factors 

Can the findings be generalised? No the author states that “The differences in the results from studies in India, 

including the present one, compared with those of the West may be a result of the 

differences in the climatic environment, water hardness, eating and drinking 

habits, nutritional status, altitude and occupational variations. 

Are the findings applicable to water 

fluoridation in New Zealand? 

No but they do support current WHO guidelines for optimal level and upper limit 

for water fluoride concentrations. 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[13*] Review Date: October 2012 

Study Identification: 

Title: 

 

Authors: 

 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Dental fluorosis in the primary dentition and intake of manufactured soy-based 

foods with fluoride 

Paz de Carvalho CA, Nicodemo CAZ, Mercadante DCF,de Carvalho FS, Buzalaf MAR, 

de Carvalho Sales-Peres SH 

Clinical Nutrition 

2012 

Not given/no DOI (e-publication) 

Not given (e publication) 

Oral and Public Health Epidemiology 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Background & aims:  

To identify manufactured soy-based products more recommended by 

paediatricians and nutritionists; to determine fluoride concentrations in these 

products; to evaluate children concerning fluorosis in primary teeth and its 

association with the consumption of soy-based products. 

Methods:  

Paediatricians and Nutritionists answered a questionnaire about soy-based 

products they most recommended to children. Fluoride concentrations of the 10 

products more cited were analysed with the ion-specific electrode. Dental fluorosis 

exams were performed in 315 4 to 6-year-old children. Dean’s Index was used to 

assess fluorosis. Among the children examined, 26 had lactose intolerance. Their 

parents answered a questionnaire about children’s and family’s profile, besides 

permitting the identification of soy-based products use. Chi-squared and 

Multivariable Logistic Regression tests were used (p < 0.05). 

Results:  

Fluoride content in the analysed products ranged from 0.03 to 0.50 mg F/ml. 

Dental fluorosis was detected in 11% of the children, with very mild and mild 

degrees. Dental fluorosis in primary teeth was associated with lactose intolerance 

(p < 0.05), but there was no significant association with the use of manufactured 

soy-based products. 

Conclusions:  

Isolated consumption of soy-based products recommended by health 

professionals to children does not offer risk of dental fluorosis in primary teeth, 

which had a low prevalence and severity.” 

  

Bauru, Brazil 

 

2007 

 

Cohort Study 

 

Medium 

Key Points: • All paediatricians (n=55) and nutritionists (n=35) working in Bauru were 

invited to take part in the study. These professionals were identified from the 

Regional Council of Medicine of San Paulo and the Regional Council of 

Nutritionists websites. Of these 35 (57%) paediatricians and 26 (77%) 

nutritionists agreed to participate. 

• 11 kindergartens in Baru were randomly selected “to represent different 

social demographic regions”. Of these six schools from five neighbourhoods 

agreed to take part. Informed consent forms and questionnaires were sent to 

the parent / guardian of all 705 children attending these schools. Responses 

were received from the parent/ guardian of 347 children, however due to 

absence only 315 children were finally examined. This represents a response 

rate of 44.6 percent.  

• Two factors were associated with increased risk of (mild to very mild) dental 
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fluorosis in this study: lactose intolerance/ cow’s milk allergy and family 

income over US$562. 

• There was no statistically significant association between soy-based product 

consumption and dental fluorosis. 

• Whilst type of water intake was included in the variables examined neither 

CWF status of the study area nor water fluoride concentration was given or 

discussed. 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

Yes 

 

 

Yes 

 

Fair 

 

Partially – whilst the warning given regarding consumption of fluoride from 

different sources is valid, it did not form part of the study. The only source 

considered was soy based products and they did not have a statistically significant 

effect on risk of dental fluorosis. 

 

Partially see above 

Strengths: • Comprehensive study method using individually linked data. 

• All dental exams performed by the same dentist and an assistant who 

recorded data, both were trained and calibrated. 

• Good response rate amongst nutritionists (77%) and fair response rate 

amongst Paediatricians (57%). 

• Confounding factors: oral hygiene habits including potential toothpaste 

swallowing, type of water used for consumption and socio-economic status 

(car ownership, family income) were identified and controlled for.  

Limitations: • Poor response rate amongst children selected for the study (44.6%). 

• If kindergartens were selected “to represent different social demographic 

regions” this suggests that the sampling method was stratified rather than 

random. 

• No information is given as to the social demographic make-up of the 

kindergartens that agreed to take part in the survey. It is therefore difficult to 

determine whether or not there was any degree of (self) selection bias. 

Can the findings be generalised? Yes 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[14] Review Date: October 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Caries risk profiles in 2 to 6 year old Greek children using a Cariogram 

Kavvadia K, Agouropoulos A, Gizani S, Papagiannoulin L, Twetman S 

European Journal of Dentistry 

2012 

6 

415-421 

Oral and Public Health Epidemiology 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Objective:  

To assess the caries risk profiles in 2- to 6-year-old Greek children using a 

computer based program and to evaluate the contribution of various risk factors. 

Methods:  

The study group consisted of 814 preschool children. A questionnaire on family, 

demographic and socioeconomic factors, general health, oral hygiene and dietary 

behavior was completed by the parents. Children were examined for cavitated and 

white-spot lesions (WSL). Salivary mutans streptococci (MS) and buffer capacity 

were estimated. Caries risk profiles were assessed with Cariogram. 

Results:  

Cavitated lesions were found in 30% of the children; WSL were found in 26% of 

those included. MS and low buffer capacity were detected in 28% and 26% of the 

children, respectively. The majority (70%) displayed neglected oral hygiene. Based 

on the questionnaires, 83% of the children had a cariogenic diet, and 17% did not 

use any form of fluoride. The Cariogram revealed that 26% of the children had high 

caries risk, while only 9% exhibited low caries risk. The most significant caries risk 

variables, determined by regression analysis (R2=0.88), were insufficient fluoride 

exposure (=0.160) and the presence of WSL (= 0.159). 

Conclusions:  

One-fourth of the children were categorised as high caries risk. The presence of 

WSL and lack of fluoride exposure were the most significant caries risk 

determinants.  

 

Athens, Greece 

 

Not given 

 

Cross Sectional Study 

 

High 

Key Points: • A one stage cluster sampling method was used to select study participants. 

• Selection criteria included born in Greece, not having taken antibiotics in 

previous 15 days, had returned a written questionnaire and informed consent 

from a caregiver and cooperative for oral examination (the children were 2-6 

years of age). 

• Of 936 eligible children 814 (86%) were included in the study.  

• Dental care was not routinely offered to participants and the area from which 

they were drawn did not have CWF. 

• The study found that 26% of children had high caries risk, 65% had moderate 

risk and 9% had low risk. 

• Exposure to topical or systemic fluoride increased with age from 62% of 2-3 

year olds to 96% of 5-6 year olds. 

• The main source of fluoride was toothpaste. 

• The most significant caries risk variables were insufficient exposure to fluoride 

and presence of white spot lesions. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

Yes 
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The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes 

 

Good 

 

Yes 

 

 

Yes 

Strengths: • Large sample population and high response rate 

• Individual data linked to caries outcomes 

• Good inter and intra examiner reliability  

Limitations: Of little relevance to CWF 

Can the findings be generalised? Yes 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None: although the Cariogram might be worth investigating as a method of 

identifying populations with high caries risk and therefore a suitable priority for 

CWF. 
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[15*] Review Date: October 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

A review of dental caries in Australian Aboriginal children: the health inequalities 

perspective 

Christian B, Blinkhorn AS 

Rural and Remote Health 

2012 

12 

20-32 

Oral and Public Health Epidemiology – a review paper 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

“Introduction:  

The purpose of this study was to: (1) describe caries prevalence and experience 

among Aboriginal children; and (2) investigate the disparity in dental caries 

between Aboriginal and non-Aboriginal Australian children. As background, dental 

caries is a widespread disease within Aboriginal communities and it has a 

particularly severe impact on children. In recognition of the extent and severity of 

this disease, its impact on childhood nutrition, socialisation and schooling, the 

control of dental caries has been identified as a key indicator in the reduction of 

disadvantage among Aboriginal communities. 

Methods:  

Medline was the primary database used in the literature search. Other databases 

included: PubMed, Web of Science and Google Scholar. Australian National and 

State departments of health websites were also searched for relevant documents. 

Articles were included in the review if they reported information on either caries 

prevalence rates or experience scores or both, for Aboriginal children in Australia. 

Articles were excluded if the study sample was special needs children, and/or 

caries statistics were reported only for children over 12 years. 

Results:  

Caries prevalence among 6-year-olds in rural non-fluoridated Western Australia in 

1963 was 27%, and in 2004 was 85% among 6-year-olds in rural non-fluoridated 

Queensland. There was a corresponding increase in caries experience scores in this 

period from 2.07 in 1963 to 6.37 in 2004. National estimates for 2000-2003 

reported a caries prevalence of 72% and caries experience (dmft: decayed, missing 

and filled primary teeth) of 3.68 for 6-year-old Aboriginal Australian children. For 

12-year-olds the national estimates were a caries prevalence of 45% and 

experience (DMFT, Decayed, Missing and Filled Permanent Teeth) of 

1.25 (SE=0.07). The magnitude of disparity (relative difference) in 6-year-old caries 

experience between Aboriginal and non-Aboriginal children was relatively 

consistent over the period 1983-2007, with Aboriginal children having an 

approximately two-fold higher caries experience score. The 2000-2003 national 

estimates for caries experience showed that Aboriginal 6-year-olds had a dmft 

score that was 2.38 times higher than non-Aboriginal children (3.68 vs 1.54). For 

the 12-year-olds, the magnitude of disparity was not as marked, though the 

direction was similar. 

Conclusion:  

Both caries prevalence and experience are higher in the primary dentition. In rural 

Queensland and the Northern Territory there are high caries rates for both 6- and 

12-year-olds. Rural Aboriginal children are generally at a disadvantage compared 

with their urban counterparts. The magnitude of disparity in caries rates appears 

to be relatively unchanged over time but there is indication that it may be 

increasing. This raises the issue of health inequity and the need to fund practical, 

culturally appropriate and sustainable preventive programs. It also indicates the 

urgent need for more research on the determinants of oral health inequalities.” 

 

Australia 

 

Not stated 
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Type of Study: 

 

Validity of Study: 

 

Literature Review 

 

Medium 

Key Points: • Historically aboriginal children from rural areas had very low caries 

prevalence however this has increased markedly since markedly since the 

1960’s. 

• 1963 Aboriginal children had fewer dental caries than their non-Aboriginal 

counterparts, however today the opposite is true. This is due to caries rates 

declining amongst non-Aboriginal children whilst remaining constant for 

Aboriginal children. 

• Amongst 5-6 year old aboriginal children there is a disparity in dental caries 

prevalence favouring those living in urban (as oppose to rural) areas. 

• Reasons given for both the above differences are: no access to fluoride and 

exposure to a westernised diet. 

• CWF is offered as an option to reduce dental caries in the absence of anything 

else working. 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

Yes 

 

 

Yes 

 

Fair 

 

Yes 

 

 

Yes 

Strengths: • Comprehensive search and review of relevant papers 

Limitations: • CWF is given as an option for the governments to consider, however neither 

data nor references to literature are given in support of this option.  

Can the findings be generalised? No 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[16*] Review Date: October 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Prevalence and severity of dental fluorosis and genu valgum amongst school 

children in rural field practice area of a medical college 

Arvind BA, Isaac A, Murthy NS, Shivaraj NS, Suryanarayana SP, Pruthvish S 

Asian Pacific Journal of Tropical Disease 

2012 

Not given 

465-469 

Oral and public Health Epidemiology 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Objective:  

To assess the prevalence of dental fluorosis and genu valgum among school 

children in the above mentioned area.  

Methods:  

A cross-sectional study was conducted on school children of 1
st

 to 7
th

 standard in 

the rural practice area of a medical college. Children were examined for dental 

fluorosis and genu valgum. Drinking water samples were also tested for fluoride 

levels. Proportion of children with dental fluorosis and genu valgum were 

calculated by severity, age and sex. Statistical significance was analysed using Chi-

squared test or McNemar test.  

Results:  

Of the 1544 children examined 42.1% and 8.4% had dental fluorosis and genu 

vaglum respectively. Prevalence of very mild dental fluorosis and moderate genu 

valgum were high compared to other categories. Prevalence rates increased with 

the age (P<0.05) and was more among girls (45.2%) compared to boys (39.1%), 

(P<0.05). Of the 26 water samples analysed, 18 samples (69.2%) revealed a 

fluoride content of above permissible limit.  

Conclusion:  

Findings in the present study reveal a high prevalence of dental fluorosis and genu 

valgum amongst school children and high fluoride levels in water. Further studies 

are needed to evaluate the other risk factors and reasons for gender differences.” 

 

Kaiwara hobli, Chikkababallapur district, Karanataka, near Bangalore, India 

 

June-December 2009 

 

Prevalence Study 

 

Medium 

Key Points: • A sample group of 1537 children was calculated to be needed and this was 

attained by enlisting every child present at 24/40 randomly selected schools 

in the study area. 

• Analysis consisted of a semi structured questionnaire, clinical examination, 

use of school records (to determine socio demographic details of pupils) and 

fluoride content of water samples (n=30) from all villages included in the 

study. 

•  There was a statistically significant increase in both dental fluorosis and genu 

valgum (knock knees) with age. 

• The majority of children who had dental fluorosis had mild (26.4%) or very 

mild (10/5%) levels, only 1.4% of children had severe dental fluorosis. 

• The majority of children who had genu vagum had mild (66.1%) or moderate 

(8.4%) levels. None had severe genu vagum. 

• 69.3% of villages had fluoride levels above the maximum permissible amount 

of 1.0mg F/L. 

• It was suggested that the reason for dental fluorosis being mainly mild was 

due to most water fluoride concentrations being only marginally above the 
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permissible level of 1.0mg F/L. 

• Whilst it was concluded that both conditions were linked to elevated water 

fluoride levels, no direct comparison was made between water fluoride 

concentrations and prevalence of dental fluorosis and genu valgum. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes 

 

 

Yes 

 

Good 

 

Yes 

 

 

Yes, although no direct comparison was made between water fluoride 

concentration and prevalence of the two conditions 

Strengths: • Large sample population 

• Comprehensive investigation, with reported socio-demographic 

characteristics cross referenced to school records. 

Limitations: • no direct comparison was made between water fluoride concentration and 

prevalence of dental fluorosis and genu valgum  

• Whilst “socio-demographic particulars” were elicited from study participants 

only age and sex tested for statistical association (using chi-squared). 

Can the findings be generalised? No – context unlike New Zealand and the majority of villages (70%) had water 

fluoride concentrations above those used for CWF in NZ. 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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 [17] Review Date: October 2012 

Study Identification: 

Title: 

 

Authors: 

 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Demographic, socioeconomic and behavioural factors affecting patterns of tooth 

decay in the permanent dentition: principal components and factor analysis 

Shaffer JR, Polk DE, Feingold E, Wang X, Cuenco KT, Weeks DE, DeSensi RS, Weyant 

RJ, Crout R, McNiel DW, Marazita ML 

Community Dentistry and Oral Epidemiology 

2012 

Not given (e publication) DOI: 10.1111/cdoe.12016 

N/A (e publication) 

Oral and Public Health Epidemiology 

Summary of Study: 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

“Objectives:  

Dental caries of the permanent dentition is a multifactorial disease resulting from 

the complex interplay of endogenous and environmental risk factors. The disease 

is not easily quantitated due to the innumerable possible combinations of carious 

lesions across individual tooth surfaces of the permanent dentition. Global 

measures of decay, such as the DMFS index (which was developed for surveillance 

applications), may not be optimal for studying the epidemiology of dental caries 

because they ignore the distinct patterns of decay across the dentition. We 

hypothesize that specific risk factors may manifest their effects on specific tooth 

surfaces leading to patterns of decay that can be identified and studied. In this 

study, we utilized two statistical methods of extracting patterns of decay from 

surface-level caries data to create novel phenotypes with which to study the risk 

factors affecting dental caries.  

Methods: 

Intra-oral dental examinations were performed on 1068 participants aged 18-75 

years to assess dental caries. The 128 tooth surfaces of the permanent dentition 

were scored as carious or not and used as input for principal components analysis 

(PCA) and factor analysis (FA), two methods of identifying underlying patterns 

without a priori knowledge of the patterns. Demographic (age, sex, birth year, 

race/ethnicity, and educational attainment), anthropometric (height, body mass 

index, waist circumference), endogenous (saliva flow), and environmental (tooth 

brushing frequency, home water source, and home water fluoride) risk factors 

were tested for association with the caries patterns identified by PCA and FA, as 

well as DMFS, for comparison. The ten strongest patterns (i.e. those that explain 

the most variation in the data set) extracted by PCA and FA were considered.  

Results:  

The three strongest patterns identified by PCA reflected (i) global extent of decay 

(i.e. comparable to DMFS index), (ii) pit and fissure surface caries and (iii) smooth 

surface caries, respectively. The two strongest patterns identified by FA 

corresponded to (i) pit and fissure surface caries and (ii) maxillary incisor caries. 

Age and birth year were significantly associated with several patterns of decay, 

including global decay/DMFS index. Sex, race, educational attainment, and tooth 

brushing were each associated with specific patterns of decay, but not with global 

decay/DMFS index.  

Conclusions: 

Taken together, these results support the notion that caries experience is 

separable into patterns attributable to distinct risk factors. This study 

demonstrates the utility of such novel caries patterns as new outcomes for 

exploring the complex, multifactorial nature of dental caries.” 

 

Appalachia, West Virginia, USA 

 

Not stated 

 

Cross sectional study 
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Validity of Study: 

 

Medium 

Key Points: • Water fluoride and public water fluoridation were not associated with any 

specific caries outcome. 

• The factors most strongly associated with site specific carious surfaces were 

educational attainment and tooth brushing frequency. 

• Despite widespread public health campaigns more than one third of the study 

population brushed their teeth less than twice daily. 

• Efforts aimed at improving oral hygiene, including frequent tooth brushing 

with fluoridated toothpaste, may help in reducing oral health disparities in at 

risk populations such as rural Appalachian population 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

Yes 

 

 

Yes 

 

Good 

 

No - questionable analysis approach 

 

 

No - questionable analysis approach 

 

 

Strengths: • Large study population (n=2663 from 732 households) 

• Individual rather than ecological data 

• Sensitivity analysis undertaken 

Limitations: • Multivariate techniques was used (eg, factor analysis and PCA) to look for 

patterns of risk factors in the data related to caries. These particular 

techniques are very rarely if ever used in epidemiology. Epidemiological 

studies look at the relationship between an outcome and risk factors 

controlling for effect of confounders. FA and PCA don’t control for 

confounding.  

• Classing tooth surfaces as carious (1) or not (0) was an oversimplification. 

• All surfaces of teeth missing due to decay were counted as carious even 

though this may not have been the case. 

• Recruitment and data collection occurred at more than one clinic, 

characteristics of the sample population might differ between clinics. Also 

unknown caries risk factors might be present at some sites but not at others. 

• Of limited relevance to CWF. 

Can the findings be generalised? The study population was predominantly white (89.9%), non-college graduates 

(84.3%), from rural communities. Income in the area was low and access to dental 

care limited. These factors limit the ability to generalise findings.  

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[18*] Review Date: October 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Effectiveness of water fluoridation in caries prevention 

Rugg-Gunn AJ, Do L 

Community Dentistry and Oral Epidemiology 

2012 

40 (Supplement 2) 

55-64 

Oral and Public Health Epidemiology 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Objectives:  

To review the effectiveness of adjusted fluoridation of public water supplies in the 

prevention of dental caries, with emphasis on results of studies published 

worldwide since 1990 and to discuss aspects of the design and reporting of these 

studies compared with those published before 1990.  

Method:  

Studies published worldwide, in any language, reporting the effect of water 

fluoridation in terms of the dmf/DMF caries index between 1990 and 2010 were 

examined. The literature search was by professional Internet search, back-tracking 

from references given in publications, hand-searching all issues of four journals 

and by contacting colleagues in relevant countries. For the dmf index, age 5 year 

was preferred, and for the DMF index, age 12 year or older was preferred. The 

results were compared with results obtained from worldwide literature search 

prior to 1990 by the same author.  

Results:  

Fifty-nine studies of adjusted water fluoridation were identified, yielding 83 

evaluations (30 recording dmft/s and 53 recording DMFT/S) from 10 countries. 

These numbers are lower than pre-1990 results of 113 studies (66 for primary and 

86for permanent teeth) from 23 countries. For the USA, for example, four studies 

were identified since 1990 compared with 61 studies before 1990. The most 

number of recent reports came from Brazil and Australia. There were fewer 

reports of per cent caries reductions (% CR) above 50% in the recent studies. 86% 

of the post-1990 investigations were concurrent control cross-sectional studies 

and, of these, 52% used multivariate statistical analysis to adjust for confounding 

factors. In the eight studies that provided dmf/DMF data before and after 

adjustment for confounders, the % CR were little affected by these adjustments. 

Conclusions: Fewer studies have been published recently. More of these have 

investigated effect at the multi-community, state or even national level. The 

dmf/DMF index remains the most widely used measure of effect. % CR were lower 

in recent studies, and the ‘halo’ effect was discussed frequently. Nevertheless, 

reductions were still substantial. Statistical control for confounding factors is now 

routine, although the effect on per cent reductions tended to be small. Further 

thought is needed about the purpose of evaluation and whether measures of 

effect and study design are appropriate for that purpose.” 

 

World wide 

 

1990-2010 

 

Literature Review 

 

Medium 

Key Points: • Definition of ‘adjusted water fluoridation’ used in this study is where water is 

‘adjusted to’ optimum fluoride levels and had to be continuous. Studies based 

on ‘natural fluoridation’ were excluded. 

• Fifty nine studies were identified providing 83 evaluations (30 on primary 

dentition and 53 on permanent dentition) from 10 countries. Brazil and 

Australia were the most prolific sources of evaluation with 13 each. 
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• 14% of studies had a cohort design whilst the remainder were concurrent 

(cross sectional) studies. 

• The modal score for caries reduction (CR) (as a result of CWF) for primary 

teeth post 1990 was 30-59% 

• The modal score for caries reduction (CR) in permanent teeth was 40-49% 

post 1990 

• Overall there was ‘no great change’ in caries reduction as a result of 

adjustment for confounders. Of eight studies which provided dmf/ DMF data 

and conducted multivariate analysis, five s showed a decrease in percentage 

caries reduction and two showed a slight increase. The exception is the New 

Zealand Oral Health Survey where there was a decrease of 12 percentage 

points (from a caries reduction of 22% before multivariant analysis to 10% 

after). The reason for this is thought to be that participants in this survey 

were not required to have continuous residence in the study areas.   

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

Yes 

 

 

Yes 

 

Fair 

 

Yes 

 

 

Yes 

 

Strengths: • Comprehensive literature search with clearly defined parameters.  

Limitations: • Whilst the paper compared findings to results of a similar search, undertaken 

by the same author pre 1990, validity of comparisons were difficult to 

ascertain as no details of the earlier search were given.  

• The paper provides nothing new which is applicable to New Zealand that had 

not already been shown in the ‘New Zealand Oral Health Survey (2009). 

Can the findings be generalised? Yes 

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes, they demonstrate that whilst the caries reduction resulting from CWF “are 

less than recorded pre-1990 they are still substantial. “ 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

The report broadly supports current MoH CWF policy in reducing dental caries (see 

above). It also states that: “There is need for further thought to strengthen study 

design and measurement of effects”.  
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[19] Date: November 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

High resolution mapping of reticulated water fluoride in Western Australia: 

opportunities to improve oral health 

Al-Bloushi NS, Trolio R, Kruger E, Tennant M 

Australian Dental Journal 

2012 

57 

504-510 

Oral and Public Health Epidemiology  

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Study Type: 

 

Study Dates: 

 

Study Location: 

 

Validity of Study:  

“Background:  

Drinking water with an optimum fluoride concentration is a recognized effective 

method to reduce dental decay. 

Methods:  

In this study, normal suppliers of drinking water in Western Australia provided 

map data regarding the distribution of their supplies and the locations of their test 

points. These data were collated into a single unified map of Western Australian 

water supplies and fluoride levels. It is clear that the effect of prevention in 

regionally isolated communities is significant as the cost of providing service is 

anywhere between 2 and 4 times higher than that in high density regions. 

Results:  

The current study found that although a very significant proportion of the 

population has access to water with fluoride concentrations that would be caries 

protective, most of these are large urban centre based. 

Conclusions:  

Those with high burdens of dental disease are mostly residential in rural and 

remote areas where water is either not fluoridated, nor regulated, or low in 

fluoride. However, it is acknowledged that water fluoridation, for many reasons, is 

not always feasible in rural and remote communities, and preventive efforts 

through alternative sources of fluoride (e.g. toothpaste) should be considered, 

even if less effective at community level.” 

 

Ecological Study 

 

Not given 

 

Western Australia 

 

Medium 

Key Points: • 44 percent of regions had fluoride concentrations below 0.5ppm and most of 

these were in rural and remote areas. 

• Only 12.5 percent of indigenous communities had water fluoride 

concentrations of greater than 0.5ppm. 

• A difficulty in bringing and maintaining CWF to/ in rural remote communities 

was acknowledged and that caries prevention measures in these areas can 

cost 2-4 times more than similar programmes in urban areas.  

• It was identified from other studies that geographically isolated communities 

have higher caries prevalence than urban areas.  

• It was identified from this and previous studies that the geographical 

distribution CWF does not match those areas where the burden of disease 

from dental decay is greatest. It is also suggested that in these areas the 

benefits of CWF might be under estimated (in Western Australia CWF is only 

provided to communities over 3,000 people).  

Evaluation Criterion: 

The aim/ hypothesis of the study are 

 

Yes 
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clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

Fair 

 

Fair 

 

Yes 

 

 

Yes 

Strengths: • Comprehensive study using multiple data sources 

Limitations: • Data was matched to geographical areas, therefore only patterns of 

distribution and relationships between these could be discussed. 

Can the findings be generalised? Only to other remote and rural communities 

Are the findings applicable to water 

fluoridation in New Zealand? 

Only to other remote and rural communities 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

A similar investigation in New Zealand, identifying where burden of dental decay is 

greatest and how this relates to location of CWF may be of benefit. 
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[20*] Date: November 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Assessment of Exposure, Intake and Toxicity of Fluoride from Ground Water 

Sources 

Terwari A, Dubey A, Chaturvedi MK 

Rasāyan Journal of Chemistry 

2012 

5 

199-202 

Oral and Public Health Epidemiology 

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Study Type: 

 

Study Dates: 

 

Study Location: 

 

Validity of Study:  

“High concentration of fluoride in groundwater causes a disease called "Fluorosis". 

It varies considerably; fluoride in the environment is of public health and scientific 

interest because of their ill effects on human health. Present study was designed 

to assess fluoride exposure through drinking water consumption and to elucidate 

fluoride endemic areas through mapping. Total number of 52 (fifty Two) ground 

water samples were collected from the study area dividing into five clusters of 

Unnao district of Uttar Pradesh, India. Ground water samples were collected using 

simple random sampling technique and analysed by Ion Selective Electrode 

Method (APHA). Majority of population were found to be exposed to the risk of 

skeleton fluorosis. Based upon the findings of the study regional hydrogeology, 

physiographic and climatic conditions are other possible sources of fluoride 

influence in ground water there is need to mapping of fluoride endemic 

clusters/areas so that effective fluoride mitigation plans can be executed.” 

 

Cross-sectional study 

 

10
th

 May 2012 to 28
th

 February 2011 

 

Unnao District, Uttar Pradesh, India 

 

Low 

Key Points: • The study area was divided by its four districts and fifty-two water samples 

taken from each district. 

• No information is given on whether or how the population sampling was 

undertaken and where prevalence rates for skeletal/ dental fluorosis came 

from. 

• Fluoride was identified as coming from bedrock (there is no human activity in 

the area linked to fluoride contamination). 

• Fluoride content in groundwater was linked to: depth of wells from which 

water was drawn, and dissolution activity of fluoride mineral. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

 

Data collection quality? 

 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes 

 

 

The study method for water sampling was appropriate, however comment cannot 

be made on the population study method as this was not stated.  

 

Not all data collection methods are detailed therefore quality cannot be 

determined 

 

Yes – with regard to results given 

 

 

Yes 
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Strengths: • The method for collecting water samples from the different sectors was 

comprehensive.  

Limitations: • No detail was given regarding how the human population was assessed for 

dental or skeletal fluorosis or, if this was secondary data, where information 

on fluorosis rates for each district came from. 

• In addition the results table column for fluorosis is entitled “Percentage of 

affected population” and does not specify whole population counts or what 

the population is affected by. 

• Given the above it is difficult to determine whether or not this was a cross 

sectional study. 

Can the findings be generalised? No – findings are unclear and all regions have mean fluoride concentrations above 

1.0mg/L, the upper limit used in CWF. 

Are the findings applicable to water 

fluoridation in New Zealand? 

No – see above 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[21*] Date: November 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Prevalence and aetiology of juvenile skeletal fluorosis in the south-west of the Hai 

district, Tanzania – a community-based prevalence and case-control study 

Jarvis HG, Heslop P, Kisma J, Gray WK, Ndossi G, Maguire A, Walker RW 

Tropical Medicine and International Health 

2012 

Not given e-publication DOI: 10.1111/tmi.12027 

N/A e-publication 

Oral and Public Health Epidemiology 

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Study Type: 

 

Study Dates: 

 

 

Study Location: 

 

Validity of Study:  

“Introduction:  

Fluorosis is endemic throughout the East African Rift valley, including parts of 

Tanzania. The aim of the study was to identify all cases of deforming juvenile 

skeletal fluorosis (JSF) in a northern Tanzanian village and to document the extent 

of dental fluorosis (DF). 

Methods  

Door-to-door prevalence survey of all residents of the village. Residents were 

assessed for the presence of DF and JSF. Those with JSF and randomly selected 

controls from the same age range were further assessed for possible JSF risk 

factors.  

Results  

The village had a population of 1435. DF was endemic within the population, being 

present in 911 (75.5%; 95% CI, 73.0–77.9) of dentate individuals who were 

examined (n = 1207). JSF was present in 56 of 1263 people examined, giving a 

prevalence of 4.4% (95% CI, 3.3–5.6) and was more common in males. Low body 

mass index, drinking predominantly well water 3 years previously, not being 

weaned on bananas, the use of fluoride salts in cooking during childhood and 

drinking more cups of tea per day were independent predictors of JSF. 

Conclusions 

Juvenile skeletal fluorosis is a common and preventable public health problem. 

Providing clean, low-fluoride, piped water to affected communities is of obvious 

health benefit.” 

 

Prevalence and nested case-control study 

 

Data has been collected on the population since 1992, the current study was 

conducted between April and July 2009 

 

Hai Province, Tanzania 

 

High 

Key Points: • Cases came from Tindigani village, within one of three project areas set up by 

the Adult Mortality and Morbidity Project (2004) and retained as a disease 

surveillance site. 

• Controls were also recruited from Tindigani village, and matched to cases by 

age (between two and thirty years). 

• The study populations were identified through a random number generator 

from the Tanzanian census database. Only lifelong residents were recruited 

for the study. 

• Dental fluorosis was identified and scored using the Thylstruo and Fejerskov 

(T-F) Index, Juvenille Skeletal Fluorosis (JSF) was diagnosed using criteria 

suggested by Krishnamachari (1986). 

• The case control study investigated the following: extent of deformities from 

JSF, nutritional status, weight, tricep skin fold thickness, fluoride exposure 

(breast feeding, toothpaste use, tea drinking, magadi (a fluoride salt used in 

cooking) exposure). 
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• Dental fluorosis was endemic in Tindigani, but did not tend to be severe and 

mainly evident in secondary dentition (only 18.4% of 0-4 year olds had dental 

fluorosis compared to 90.8% of the remaining population (aged 5-28 years). 

• JSF had a prevalence rate of 4.4%, this was often linked to family groups and 

age (it was most common in 10-14 year olds). 

• The case control arm of the study: JFS was normally distributed by age with a 

small tail of older people on the cases, independent predictors of JFS were: 

lower BMI, bananas not used for weaning, drinking more cups of tea per day, 

drinking well water in the previous three years, using magadi in cooking in 

childhood. 

• Of the 275 households surveyed for the study 62.2% were waking 3km to 

collect low fluoride piped water from a neighbouring village, 22.5% were 

drinking surface water and 15.3% were drinking well water. This represented 

a change from 2006 (3 years prior to the study) where only 4.4% drank low 

fluoride piped water, 42.5% were drinking surface water and 53.1% well 

water. Fluoride levels were: 9.3-35mgF/l in well water (wells dug 11-19 years 

ago), 2.1-9.5mgF/L for surface water and 0.2mgF/L for piped water. 

• Dental fluorosis and JSF prevalence in the 4- 30 years age group was linked to 

the period  between wells being dug in the village (1990-1998) and local 

awareness of problems with drinking from a non piped water supply (2006). 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes 

 

 

Yes 

 

Very good 

 

Yes 

 

 

Yes 

Strengths: • The area under study had been set up as a disease surveillance site, each 

household each individual had a unique identifying number. Regular census of 

the population had been taken by trained, experienced enumerators since 

1992. 

• All those included in the study were lifelong residents. 

Limitations: • Mush of the data collected relied on recall of previous exposures to risk 

factors which may have led to recall bias. However the authors point out that 

the study population was young and were recalling events in the recent past. 

Also, without specialist knowledge, “many of the risk factors considered will 

have no apparent association with fluorosis” 

Can the findings be generalised? No water fluoride concentrations in both surface and well water were in excess of 

those used in CWF 

Are the findings applicable to water 

fluoridation in New Zealand? 

No see above 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None – but a very interesting study with a rigorous study design. 
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[22*] Date: November 2012 

Study Identification: 

Title: 

 

Authors: 

 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Effects of High Water Fluoride Concentration on the Intellectual Development of 

Children in Makoo, Iran 

Seraj B, Shahrabi M, Shadfar M, Ahmadi R, Fallahzadeh, Farrokh Eslamlu H, 

Kharazifard  MJ 

Journal of Dentistry, Terhan University of Medical Sciences 

2012 

9 

221-229 

Oral and Public Health Epidemiology 

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Study Type: 

 

Study Dates: 

 

Study Location: 

 

Validity of Study:  

“Objective:  

Prolonged excessive intake of fluoride during child’s growth and development 

stages has been associated with mental and physical problems. The aim of this 

study was to investigate the effect of excessive fluoride intake on the intelligence 

quotient (IQ) of children living in five rural areas in Makoo/Iran. 

Materials and Methods:  

In this cross-sectional study, 293 children aged 6-11 years were selected from five 

villages in Makoo with normal fluoride (0.8±0.3 ppm), medium fluoride (3.1±0.9 

ppm) and high fluoride (5.2±1.1 ppm) in their water supplies. The IQ of each child 

was measured by the Raven’s test. Educational and residential information and the 

medical history of each child was recorded by a questionnaire completed by the 

parents. Data were analysed by ANOVA test with a significance level of 0.05. 

Results:  

The mean IQ scores decreased from 97.77±18.91 for the normal fluoride group to 

89.03±12.99 for the medium fluoride group and to 88.58±16.01 for the high 

fluoride group (P=0.001). 

Conclusion:  

Children residing in areas with higher than normal water fluoride levels 

demonstrated more impaired development of intelligence. Thus, children’s 

intelligence may be affected by high water fluoride levels.” 

 

Cross-sectional study 

 

2009-2010 

 

Makoo, Iran 

 

Medium 

Key Points: • Five villages were categorised into normal (study pop =91, F conc. 0.5-lppm), 

medium (study pop =106, F conc. 3.1 =/-0.9ppm) and high (study pop = 96, F 

conc. 5.2 =/-1.1ppm) fluoride.  

• Water samples were assessed for fluoride, iodine and lead, fluoride 

concentrations were verified against levels reported by local clinics. 

• Villages had similar demographic and geological characteristics and had a 

comparable level of socio-economic characteristics and similar occupations. 

• Only lifelong residents whose mothers had resided in the village during 

pregnancy and who had no family history of genetic disease, systemic 

disorder or brain trauma were included. 

• Dental examination used Dean’s index to assess dental fluorosis. IQ was 

tested using Raven’s Colour Progressive Matrices a non-verbal test designed 

for 5-11 year olds. 

• All children in the medium and high villages had mild to severe dental 

fluorosis. 22% of children in the normal villages had fluorosis, all of whom 

made only very mild to mild levels. 

• IQ scores for the children in the normal group were greater than those in the 
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medium and high villages by a statistically significant amount. There was no 

statistically significant difference between IQ scores in the medium and high 

fluoride villages. 

• Child’s age, gender and parent and child’s education level were investigated 

as potential confounding influences on IQ however no relationship between 

these and IQ was observed. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes 

 

 

Yes 

 

Good 

 

Yes 

 

 

Yes 

Strengths: Confounding factors were controlled for, and iodine and lead levels in water 

measured (in addition to fluoride). 

Limitations: None 

Can the findings be generalised? Only to similar populations with comparable water supplies 

Are the findings applicable to water 

fluoridation in New Zealand? 

No, the water fluoride concentrations in the medium and high villages were 3-5 

times the level used in CWF 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[23*] Review Date: December 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Absence of significant association between temporomandibular joint (TMJ) 

disorders and dental fluorosis in Isparta, Turkey 

Bűyűkkaplan US, Aksoy A, Kőmerik N, Yilmaz HH, Karayilmaz H 

Fluoride 

2-12 

45 

274-280 

Oral and Public Health Epidemiology 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“The aim of this study was to investigate whether individuals with dental fluorosis 

(DF) have signs and symptoms of temporomandibular joint (TMJ) disorders (TMD). 

The study group consisted of 71 dental patients with DF who were born and living 

in an endemic fluorosis region of Isparta, Turkey. The control group comprised 29 

patients not having DF, who applied to our clinics from neighboring communities 

with low levels of F (<0.3 ppm) in the drinking water. DF in the 71 patients of the 

study group was classified using a modified version of the Thylstrup-Fejerskov 

Index: 21 mild, 23 moderate, and 27 severe. All 100 participants were examined 

clinically, and any signs and symptoms of TMJ disorders (TMD) were recorded 

using a standard evaluation form. Radiological changes in the TMJ were studied 

using plain lateral TMJ projection. No statistically significant difference in clinical 

signs and symptoms of TMJ-TMD was detected between individuals with or 

without DF. There were also no statistically significant differences in radiological 

changes in TMJ between the two groups. Thus, this small-scale preliminary survey 

did not reveal an association between DF and TMJ-TMD. Further investigation is 

needed, however, to determine dose-related effects of high-F intake on the human 

stomatognathic system.” 

 

Antalya and Isparta, Turkey 

 

Not given  

 

Cohort Study 

 

Low 

Key Points: •  Isparta is an area of endemic dental fluorosis where the “prevalence and 

severity of dental fluorosis among the population in the central part of Isparta 

are substantially higher than fluoride levels in drinking water in a range of 

2.16-4.30ppm”. 

• Cases (with DF) (n=71) from Isparta were matched with controls (without DF) 

(n= 29) from areas with water fluoride levels below 0.3ppm. 

• Both cases and controls needed to be lifelong residents of their areas and 

have no history of orthodontic treatment, occlusal equilibration, crown 

restoration or cranio-mandibular trauma. 

• Additional exclusion criteria were: taking medication that influences bone 

metabolism, metabolic or inflammatory bone disease, bruxism or 

parafunctional masticatory habits, acute infection or peridontis or a history of 

psychosomatic disorder. 

• There was no statistically significant difference in symptoms of TMJ (clicking 

sound, pain and limited ability to open the mouth) between cases and 

controls. 

• The authors conclude that TMJ has a complex and multi-factorial pathology 

and therefore it requires a much larger study population to evaluate any links 

with DF. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

 

Yes 
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clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

Yes  

 

Fair 

 

Yes 

 

 

Yes 

Strengths: • Study linked individual, primary data 

Limitations: • Small sample population 

• Did not control for confounding factors such as age, sex, genetic differences 

and dietary habits 

• Did  not investigate all symptoms of TMJ (excluded: headache, tinnitus, pain 

about the ear and tongue and hearing impairment) 

• Did not include data on nature, dose or duration of exposure to fluoride 

Can the findings be generalised? No  

Are the findings applicable to water 

fluoridation in New Zealand? 

No – water fluoride concentration for the “exposed” population in excess of that 

used for CWF in New Zealand 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

None 
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[24*] Review Date: December 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Prevalence of dental fluorosis in children and associated fluoride levels in drinking 

water sources of District Doda, Jammu and Kashmir, India 

Gazal S, Raina AK 

Environment Conservation Journal 

2012 

13 

17-21 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“The present study was carried out to find the relationship between prevalence of 

dental fluorosis among the school children and concentration of fluoride ion in 

drinking water sources of village Arnora and Bhaboor of District Doda, Jammu and 

Kashmir (J & K) India. All underground drinking water sources of the area were 

analysed for fluoride ion estimation which was found ranging between 0.3-2.4mg/l 

and 1.5-2.5mg/l. in spring and hand pump respectively. Dental health status for a 

total of 215 school children of the age group 12-16 years was examined using 

Dean’s fluorosis index. The high prevalence of dental fluorosis in the area under 

survey suggests that the children are exposed to higher than optimal levels of 

fluoride.” 

 

Doda, India 

 

Not given 

 

Prevalence Study 

 

Medium 

Key Points: •  There was a wide variation in fluoride concentration of water tested, from 

0.27mg/L to 2.4mg/L. Seventy-one percent of water sampled was over the 

WHO recommended 1.5mgF/l maximum concentration.  

• Prevalence of dental fluorosis in local schools ranged from 62.96% to 100%. 

• The most common category of dental fluorosis recorded (on Dean’s Index) 

was moderate (26.97%) followed by severe (22.32%). 

• No statistically significant gender difference in the prevalence of dental 

fluorosis was recorded. 

• No statistically significant difference in the prevalence in dental fluorosis was 

recorded between high and low socio-economic groups. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes  

 

 

Yes  

 

Fair 

 

Yes  

 

 

Yes 

Strengths: • A well organised and thorough study of dental fluorosis amongst school 

children 

Limitations: • The relationship between dental fluorosis and water fluoride concentration 

could not be ascertained from the data as there was a wide variation in 
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fluoride concentration of individual water sources and these were not linked 

to individual students or schools. 

• Water fluoride concentration recorded for this study relied on one sample 

only from each water source, therefore temporal variations were not 

investigated 

• Water fluoride concentration was within a narrower range than that stated by 

the Ministry of Water Resources “Central Ground Water Board” (trace to 

4.7mgF/L). 

Can the findings be generalised? No 

Are the findings applicable to water 

fluoridation in New Zealand? 

No – range outside that used for CWF in New Zealand 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 

 



 

NFIS 77 

[25] Review Date: December 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Fluoride levels of bottled and tap water sources in Agra City, India 

Gupta P, Kumar A 

Fluoride 

2012 

45 

307-310 

Oral and Public Health Epidemiology 

Summary of Study: 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“This paper presents a comparison of the fluoride content of fifteen bottled water 

and two tap water samples in Agra, a major tourist city in Uttar Pradesh, India. The 

source of the bottled and tap water is groundwater pumped from bore wells. The 

fifteen brands of bottled water purchased from shops in the city had fluoride levels 

ranging from 0.45 to 0.86 mg/L. The two tap water samples from north and south 

locations had fluoride levels of 1.6 and 1.7 mg/L.” 

 

Agra, India 

 

Not given 

 

Laboratory Experiment 

 

Low 

Key Points: • Bottled water samples had lower fluoride concentrations than groundwater 

samples (0.45-0.86mgF/l compares to 1.6-1.7mgF/l). 

• Variations in fluoride content between the three samples of each type of 

bottled water tested were from 0.13mgF/l (Himalaya 0.45mgF/l to 0.58mgF/l) 

to 0.01mgF/l  (Aquapure and Kilney both 0.79-0.80mgF/l). 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

No – not stated 

 

 

Unable to ascertain as aim not stated 

 

Fair  

 

No – broad conclusion relating to public health implications of excess fluoride 

without stating what excess fluoride is or whether it was found in water in this 

particular study. 

 

No – see above 

Strengths: • Three samples of each type of bottled water were purchased, from different 

batches and with different bottling dates. 

• Technicians conducted tests ‘blind’ – i.e. they did not know the type or brand 

of water they were testing. 

Limitations: • Only one sample of groundwater was taken from each of the two test sites 

selected. These did not allow for anomalies or temporal/ seasonal variations. 

Can the findings be generalised? No – fluoride content of bottled water depends on its source 

Are the findings applicable to water 

fluoridation in New Zealand? 

No  

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[26*] Review Date: December 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Fluoride contamination in drinking water in rural habitations of Central Rajasthan, 

India 

Hussain I, Arif M, Hussain J 

Environmental Monitoring and Assessment 

2012 

184 

5151-5148 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Fluoride concentration in groundwater sources used as major drinking water 

source in rural area of block Nawa (Nagaur District), Rajasthan was examined and 

the toxic effects by intake of excess fluoride on rural habitants were studied. In 

block 13, habitations (30%) were found to have fluoride concentration more than 

1.5 mg/l (viz. maximum desirable limit of Indian drinking water standards IS 10500, 

1999). In five habitations (11%), fluoride concentration in groundwater is at toxic 

level (viz. above 3.0 mg/l). The maximum fluoride concentration in the block is 5.91 

mg/l from Sirsi village. As per the desirable and maximum permissible limit for 

fluoride in drinking water, determined by World Health Organization or by Bureau 

of Indian Standards, the groundwater of about 13 habitations of the studied sites is 

unfit for drinking purposes. Due to the higher fluoride level in drinking water, 

several cases of dental and skeletal fluorosis have appeared at alarming rate in this 

region. There is an instant need to take ameliorative steps in this region to prevent 

the population from fluorosis. Groundwater sources of block Nawa can be used for 

drinking after an effective treatment in absence of other safe source. The 

evaluation of various defluoridation methods on the basis of social and economic 

structure of India reveals that the clay pot chip, activated alumina adsorption, and 

Nalgonda techniques are the most promising”. 

 

Central Rajasthan, India 

 

Not given 

 

Observational Study 

 

Low 

Key Points: • Water fluoride concentrations ranged from below 1.0mg/L to above 5.0mg/L. 

• 43% of habitations tested had water with a fluoride concentration of below 

1.0mg/L – the maximum desirable level for water fluoride concentration in 

India. 

• A further 30% of habitations had water fluoride concentrations between 1.0-

1.5mg/L – the maximum concentration for drinking water recommended by 

WHO. 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

 

 

Yes  

 

 

Yes  

 

Fair 

 

No – ameliorative action is discussed to reduce water fluoride concentration in 

villages where levels are very high. However this based on an assumed link 

between high water fluoride concentration and dental/ skeletal fluorosis rather 
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The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

one demonstrated in the analysis or supported by secondary data.   

 

No – the initial aim was to investigate the water fluoride concentrations in Central 

Rajasthan whilst the conclusion discusses the relative advantages of different 

methods of defluoridation. 

Strengths: • All tests on groundwater fluoride content were repeated 3 times and were 

found reproducible with a +/-2% margin of error. 

Limitations: • Only one water sample was taken from each location so anomalies and 

temporal/ seasonal variations in water fluoride concentrations were not 

taken into account. 

Can the findings be generalised? No the findings are specific to the region studied 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[27] Review Date: December 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Decline in dental caries among 12 year old children in Brazil, 1980-2005 

Lauris JRP, de Silva Bastos R, de Magalhaes Bastos JR 

International Dental Journal 

2012 

62 

308-314 

Oral and Public Health Epidemiology 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Objectives:  

This study was conducted to determine changes in values on the decayed, missing 

and filled teeth (DMFT) index in 12-year-old children in Brazil between 1980 and 

2005, and to correlate DMFT values with human development index (HDI) values, 

time, population size of municipality and fluoridation of the water supply.  

Methods:  

The present study represents a retrospective ecological study using secondary data 

from epidemiological surveys published in indexed journals, as well as data 

obtained from epidemiological official surveys carried out in Brazil in 1986, 1996 

and 2003, and in the State of Sāo Paulo in 1998 and 2002. Units of study were 

represented by Brazilian municipalities holding average DMFT index values for 12-

year-old children. Multiple regression analysis was used to examine the 

correlations among DMFT and HDI values, and time, population size and 

fluoridation of the water supply.  

Results:  

The final database included 550 records of DMFT values in 428 different towns. 

Regression analysis showed statistically significant correlations between DMFT 

index values and time (P < 0.001), fluoridation of the water supply (P < 0.001) and 

size of municipality (P < 0.001). Estimated mean DMFT index values were 8.36 in 

1980, 6.08 in 1985, 4.45 in 1990, 3.29 in 1995, 2.46 in 2000 and 1.86 in 2005.  

Conclusions:  

Data showed a significant decrease in dental caries across the entire country, with 

an average reduction of 25% occurring every 5 years. General trends indicated that 

a reduction in DMFT index values occurred over time, that a further reduction in 

DMFT index values occurred when a municipality fluoridated its water supply, and 

mean DMFT index values were lower in larger than in smaller municipalities.” 

 

Brazil 

 

Data was extracted from epidemiological surveys in 1986, 1996, 1998, 2002, 2003 

 

Retrospective Ecological Study using secondary data 

 

Medium 

Key Points: • Multiple regression analysis was used to measure mean DMFT against: HDI-M 

(mean human development index value), time, population size of municipality 

and CWF status. A significance level of 5% (p<0.05) was set.  

• Sample size of each survey was used as a weighting variable due to its 

influence on the accuracy of mean DMFT values. 

• Of 670 articles initially identified from searches of the literature 67 met the 

inclusion criteria. These provided 111 records of DMFT index values by 

municipality. A further 292 records were extracted from national surveys and 

147 from State (of Sāo Paulo) surveys. This resulted in 550 records being 

collected.  

• Distribution of cities with and without CWF was 53.3% to 46.7%. 

• Municipalities were classified by size: < 5000, 5001-10000, 10001-50000, 

50001-100000, >100000. 

• The regression analysis found a statistically significant relationship between 
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CWF and mean DMFT, with a mean difference of 0.94 favouring municipalities 

with CWF. 

• There was also a statistically significant reduction in mean DMFT over time in 

both fluoridated and non-fluoridated communities – attributed in this study 

to improved living conditions and increased use of fluoridated dentifrices. 

• There was also a statistically significant relationship between mean DMFT and 

population size, with larger municipalities having a lower DMFT.  

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes 

 

 

Yes  

 

Good 

 

Yes  

 

 

Yes 

 

Strengths: • Clear inclusion criteria applied. 

• Clear definition of what constituted “water fluoridation” was given (“A 

municipality was deemed to have a fluoridated water supply if fluoridation 

had been in place for > 5 years prior to the start of data collection”. 

Limitations: • The authors state ‘This is an ecological study and is thus weak in inferring a 

cause and effect relationship. It is noted that ecological studies are valid for 

populations as a whole, but any particularisation for individuals may be false”. 

• The paper is not a systematic review as there were no quality criteria for 

assessing papers other than they had to be published in indexed journals. 

Can the findings be generalised? Yes – to the population group under study – 12 year old children. 

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes  

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

Supports the Ministry of Health’s community water fluoridation policy as a method 

of reducing mean DMFT in the population subgroup studied (12 year old children).  
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[28] Review Date: December 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Fluoride intake from food items in 2 to 6 year old Brazilian children living in a non-

fluoridated area using semi-quantitative food frequency questionnaire 

Levy FM, Olympio KPK, Phiippi ST, Buzalaf AR 

International Journal of Paediatric Dentistry 

2012 

Not given e- publication DOI: 10.1111/ipd.12015 

given/A e-publication 

Oral and Public Health Epidemiology 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Background.  

Estimating fluoride intake (FI) using the ‘duplicate plate’ method is difficult and can 

raise ethical dilemmas. 

Aim.  

To apply a semi-quantitative food frequency questionnaire (FFQ) to 2- to 6-year-

old Brazilian children in a non-fluoridated area (i) to estimate their FI and (ii) to 

provide additional validity to the questionnaire by comparing the results obtained 

with those found previously in a fluoridated municipality. 

Design.  

The FFQ was administered to parents of 398 children residing in a non-fluoridated 

community. Constituents of the diet were divided into solids, water and other 

beverages and their fluoride content was analysed with the electrode. Data were 

analysed using unpaired t-test. 

Results.  

The mean (_SD) FIs from solids, water and other beverages were 0.009 _ 0.004, 

0.001 _ 0.001 and 0.007 _ 0.007 mg F/kg body weight/day, respectively, totalling 

0.017 _ 0.009mg F/kg body weight/day. Total FI from food/beverage items 

ingested in the non-fluoridated area was significantly lower than that observed in a 

study previously conducted in a fluoridated area (P < 0.0001). 

Conclusions.  

This result reinforces the use of the FFQ as a promising alternative to duplicate 

diet in order to estimate FI in children in this age range, with potential application 

in broad epidemiological surveys.” 

 

San Paulo, Brazil 

 

Not given 

 

Food frequency Questionnaire 

 

High? 

Key Points: • Estimated maximum error in fluoride intake for the sample size (384 children) 

was 5%. 

• The parents of 398 children (aged 2-6 years) completed a food frequency 

questionnaire (FFQ), which also requested information about socio-economic 

variables. 

• The FFQ related to usual dietary consumption over the previous 6 months and 

was completed in the spring. 

• To calculate the fluoride content of food consumed 3 samples of each type of 

food item listed in the questionnaire were purchased in different local 

markets and tested for fluoride content. 

• All children taking part in the survey were weighed so that total fluoride 

intake could be calculated as mg/kg body weight. 

• The mean percentage total fluoride intake from diet was calculated to be: 

52.9% solid foods, 5.9% water, 41.2% ‘other beverages’. 

• In comparison with a previous survey of fluoride intake in a fluoridated area 
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(Bauru), Mean total fluoride intake was significantly lower (0.17 +/- 

0.009mg/kg bodyweight per day compared to 0.027+/-0.007mg/kg 

bodyweight/day). Fluoride intake from water and ‘other beverages’ was also 

significantly lower (0.001 +/- 0.001mg/kg bodyweight per day compared to  

0.011 +/-.004mg/kg bodyweight/day and 0.007 +/- 0.007mg/kg bodyweight 

per day compared to 0.009mg/kg bodyweight/day respectively), whilst 

fluoride intake from solid food was significantly higher (by 0.009 +/- 

0.004mg/kg bodyweight per day compared to 0.008 +/-0.005mg/kg 

bodyweight/day). 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes  

 

 

Yes  

 

Good 

 

Yes  

 

 

Yes 

Strengths: • All questionnaires were administered by one, previously trained, researcher 

• 3 samples of each food item were purchased and all samples were analysed 

(for fluoride concentration) in duplicate. 

• Food intake for individual children was linked to their bodyweight to calculate 

fluoride intake per kg bodyweight per day. 

Limitations: • The higher fluoride intake from solid foods in the non fluoridated area, whilst 

small in value was statistically significant. This could not be explained as the 

opposite effect would be expected. 

Can the findings be generalised? No - specific to food and beverages in the area of study. 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None but provides a good framework for a similar study testing total fluoride 

intake from food and beverages in New Zealand. 
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[29*] Review Date: December 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Determination of fluoride concentration in powdered milk in Iran 2010 

Mahvi AH, Ghanbarian M, Ghanbarian M, Khosravi A, Ghanbarian M 

British Journal of Nutrition 

2012 

107 

1077-1079 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

High concentrations of fluoride (F) in powdered milk (formula milk) can have 

adverse health effects on the body. The F concentration in powdered milk was 

analysed in Iran in 2010. A total of twelve commercial brands of highly consumed 

powdered milk were selected to analyse the F content through the standard F ion-

selective electrode method. From each brand, three samples with different 

production dates were selected. The means and standard deviation for F 

concentration in all the samples was 1·73 (SD 0·3) mg F/g. The minimum and 

maximum F content in powdered milk brands Humana2 and Humana3 was 1·32 

(SD 0·1) and 2·36 (SD 0·3) mg F/g, respectively. The study revealed that there was 

no significant difference in F concentration in the samples that belonged to various 

dates. Humana3 had a high F concentration (with an average of 2·36 (SD 0·3) mg 

F/g), which can be a risk factor for increased dental fluorosis, especially when 

being prepared using water with a high content of F. 

 

Iran 

 

2010 

 

Laboratory Experiment 

 

Low 

Key Points: • Humana 3 had a ‘considerable’ amount of fluoride in comparison to other 

brands of powdered milk analysed which the authors identified as a possible 

risk factor for dental fluorosis. 

• The authors suggested the fluoride concentration should be included on the 

packaging of baby milk powder. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes 

 

 

Yes 

 

Fair 

 

No – discussed risk of dental fluorosis without comparing results to the optimal/ 

maximum concentration of fluoride which might lead to this 

 

No – see above 

Strengths: • 3 samples of each brand of baby milk were tested. 

Limitations: • The authors identify that future analysis should include the fluoride content in 

the water used to make up the milk formula. This was not undertaken in the 

current study. 

• Although age specific risk of fluorosis was discussed in the conclusion, no 

mention of what would constitute optimal and maximum intake of for the 

group under investigation. 

Can the findings be generalised? No – limited to brands tested 
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Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[30] Review Date: December 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

The association between social deprivation and the prevalence and severity of 

dental caries and fluorosis in populations with and without water fluoridation 

McGrady MG, Ellwood RP, Maguire A, Goodwin M, Boothman N, Pretty IA 

BMC Public Health 

2012 

12 e-publication DOI: 10.1186/1471-2458-12-1122 

N/A e-publication 

Oral and Public Health Epidemiology 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Background:  

To determine the association between social deprivation and the prevalence of 

caries (including caries lesions restricted to enamel) and enamel fluorosis in areas 

that are served by either fluoridated or non-fluoridated drinking water using 

clinical scoring, remote blinded, photographic scoring for caries and fluorosis. The 

study also aimed to explore the use of remote, blinded methodologies to minimize 

the effect of examiner bias. 

Methods:  

Subjects were male and female lifetime residents aged 11–13 years. Clinical 

assessments of caries and fluorosis were performed on permanent teeth using 

ICDAS International Caries Detection and Assessment System) and blind scoring of 

standardized photographs of maxillary central incisors using TF Index (with cases 

for fluorosis defined as TF > 0). 

Results:  

Data from 1783 subjects were available (910 Newcastle, 873 Manchester). Levels 

of material deprivation (Index of Multiple Deprivation) were comparable for both 

populations (Newcastle mean 35.22, range 2.77-78.85; Manchester mean 37.04, 

range 1.84-84.02). Subjects in the fluoridated population had significantly less 

caries experience than the non-fluoridated population when assessed by clinical 

scores or photographic scores across all quintiles of deprivation for white spot 

lesions: Newcastle mean DMFT 2.94 (clinical); 2.51 (photo), Manchester mean 

DMFT 4.48 (clinical); 3.44 (photo) and caries into dentine (Newcastle Mean DMFT 

0.65 (clinical); 0.58 (photo), Manchester mean DMFT 1.07 (clinical); 0.98 (photo). 

The only exception being for the least deprived quintile for caries into dentine 

where there were no significant differences between the cities: Newcastle mean 

DMFT 0.38 (clinical); 0.36 (photo), Manchester mean DMFT 0.45 (clinical); 0.39 

(photo). The odds ratio for white spot caries experience (or worse) in Manchester 

was 1.9 relative to Newcastle. The odds ratio for caries into dentine in Manchester 

was 1.8 relative to Newcastle. The odds ratio for developing fluorosis in Newcastle 

was 3.3 relative to Manchester. 

Conclusions:  

Water fluoridation appears to reduce the social class gradient between deprivation 

and caries” experience when considering caries into dentine. However, this was 

associated with an increased risk of developing mild fluorosis. The use of intra-oral 

cameras and remote scoring of photographs for caries demonstrated good 

potential for blinded scoring. 

 

North of England 

 

February 2008-December 2009 

 

Cross-sectional Study 

 

High 

Key Points: • Study participants required life residency in their area to be included in the 
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study and have maxillary permanent central incisors in place. 

• Postcode details were used to ascribe an individual measure of social 

deprivation to each participant. 

• Photographic images of teeth used for clinical examination with the examiner 

blinded to the area of residence of the child. 

• The Thylstrup and Fejerskov (TF) index was used to score teeth for dental 

fluorosis. 

• Demographic, normal hygiene practices and deprivation data were explored 

to determine if there were significant differences between the fluoridated 

and non-fluoridated region. 

• The consent rate for dental examination was 64.3% for (fluoridated) 

Newcastle and 61.7% for (non-fluoridated) Manchester. Of those who 

consented 79.9% were examined on Newcastle and 82.7% in Manchester. 

• No significant difference was found in non-milk extrinsic sugars (NMES) or 

dental oral hygiene practices (with the exception of rinsing), between the two 

areas. 

• DMFT scores for (fluoridated) Newcastle were significantly lower than those 

for (non-fluoridated Manchester. 

• DMFT increased at each level of deprivation in both Newcastle and 

Manchester however the gradient was lower in Newcastle compared to 

Manchester. This difference was significant for each level of deprivation 

except for the “least deprived”. 

• Prevalence of fluorosis was 55% in (fluoridated) Newcastle (48% TF score 1 or 

2 7, 1% TF score 3 or more) compared with 27% in (non-fluoridated) 

Manchester (26% TF score 1 or 2, 1.2% TF score 3 or more). 

• Caries risk (odds ratio) was shown to have statistically significant results for 

increased age, deprivation and living in a non-fluoridated area. 

• Risk of fluorosis was significantly greater in (fluoridated) Newcastle compared 

to (non-fluoridated) Manchester, (OR 3.39, 95% CI 2.78-4.15). There was no 

significant difference in risk of fluorosis and level of deprivation between the 

two areas apart from amongst those in the lowest category of deprivation. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes  

 

 

Yes 

 

Good 

 

Yes 

 

 

Yes 

Strengths: • Large sample size (n=1783), and a response rate comparable to other 

observational studies (63.1%) 

• Comprehensive survey using two examination techniques. 

• Attempts made to control for confounding factors: NMES and dental oral 

hygiene practices. 

Limitations: • Two methods of scoring for DMFT were used: clinical and photographic 

scoring. The photographic scoring was found to be consistently lower than 

the clinical scoring. It was concluded that this discrepancy would have 

minimal effect on bias as the difference was consistent between the two 

localities. 

• Only maxillary incisors were examined for fluorosis in this study as these were 

the teeth considered large enough to produce clear photographic images 

from. Fluorosis in other zones was therefore not considered. 

• It was not possible to assess previous fluoride intake from the oral hygiene 

questionnaire (at the time when the teeth examined were most susceptible to 

developing fluorosis). 

Can the findings be generalised? Yes  
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Are the findings applicable to water 

fluoridation in New Zealand? 

Yes  

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

The findings support the continued use of community water fluoridation to reduce 

both prevalence of dental caries and differences in rates of dental caries along the 

deprivation scale. 
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[31] Review Date: December 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Fluoride Concentration in Public Water Supply: 72 Months of Analysis 

Moimaz SAS,  Saliba O, Chiba FY, Sumida DH, Garbin CAS, Saliba NA 

Brazilian Dental Journal 

2012 

23(4) 

451-456 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Known as one of the ten most important advances on Public Health in the 20th 

century, fluoridation of public water supply is a measure of wide population 

coverage, which is effective on caries control. The city of Araçatuba, in the 

Northwest region of the São Paulo state, Brazil, started public water supply 

fluoridation in 1972 and, based on the average annual highest temperature, has 

kept the fluoride concentration between 0.6 to 0.8 mgF/L. The purpose of this 

study was to analyse monthly the fluoride concentration in public water supply in 

the city of Araçatuba during 72 months. Water samples were collected monthly on 

weekdays, directly from the water distribution network, on pre-established 

locations and analysed in duplicate between November 2004 and October 2010 at 

the Research Laboratory of the Nucleus for Public Health (NEPESCO) of the Public 

Health Graduate Program from Araçatuba Dental School/UNESP, Brazil, using an 

fluoride-specific electrode connected to an ion analyser. From the total of samples 

(n=591), 67.2% (n=397) presented fluoride concentration between 0.6 and 0.8 

mgF/L; 20.6% (n=122) below 0.6 mgF/L; 11.5% (n=68) between 0.8 and 1.2 mgF/L 

and 0.7% (n=4) above 1.2 mgF/L. Most samples showed fluoride levels within the 

recommended parameters. Minimal variation was observed among the analysed 

collection locations, showing that the city has been able to control the fluoride 

levels in the public water supply and reinforcing the importance of surveillance 

and constant monitoring to assure the quality of the water delivered to the 

population.” 

 

Araçatuba, San Paulo, Brazil 

 

November 2004-October 2010 

 

Longitudinal Study 

 

High 

Key Points: • The public water system in Araçatuba is supplied from three sources, two 

naturally fluoridated and one artificially fluoridated.  Three collection sites 

were identified for each water supply. 

• In all years except 2005 most samples had a water fluoride concentration of 

0.55-0.84mgF/l – within range of the desired concentration (0.6-0.8mgF/l). 

• Concentrations ranged from 0-0.44mgF/l to 3.45mgF/l, with only 4 samples 

above 1.2mgF/l. 

• The study demonstrated the presence of spatial and temporal variations in 

water fluoride concentration and reinforced the need for constant monitoring 

of the water supply. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

 

Yes  

 

 

Yes 

 

Good 

 

Yes  
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conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

Yes 

Strengths: • Samples were collected and tested in duplicate. 

• Calibration of equipment was performed in triplicate 

Limitations: •  

Can the findings be generalised? Not actual findings as these are specific to the climate and water supply of the city 

under study however the broad conclusion can be generalised. 

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes – they reinforce the need to monitor the water supply to ensure fluoride 

concentration remains at optimal levels. 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[32] Review Date: December 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Caries status in 16 year-olds with varying exposure to water fluoridation in Ireland 

Mullen J, McGaffin J, Farvirdin N, Brightman S, Haire C, Freeman R 

Community Dental Health 

2012 

29 

293-296 

Oral and Public Health Epidemiology 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Most of the Republic of Irelands public water supplies have been fluoridated since 

the mid 1960’s while Northern Ireland has never been fluoridated, apart from a 

small scheme in East Ulster.  

Objective: This study examines dental caries status in 16 year olds in a part of 

Ireland straddling fluoridated and non-fluoridated water supply areas and 

compares two methods of assessing the effectiveness of water fluoridation. The 

cross-sectional survey tested differences in caries status by two methods: 1 

Estimated Fluoridation Status as used previously in national and regional studies in 

the Republic and the All-Island study of 2002. 2 Percentage Lifetime Exposure, a 

modification of a system described by Slade in 1995 and used in Australian caries 

research.  

Methods: Adolescents were selected for the study by a two part random sampling 

process. Firstly, schools were selected in each area by creating three tiers based on 

school size, and selecting randomly from each tier. Then random sampling of 16 

year olds from these schools, based on pre-set sampling fraction for each tier of 

schools.  

Results: With both systems of measurement, significantly lower caries levels were 

found in those children with greatest exposure to fluoridated water when 

compared to those with the least exposure.  

Conclusion: The survey provides further evidence of the effectiveness in reducing 

dental caries experienced up to 16 years of age. The extra intricacies involved in 

using the Percentage Lifetime Exposure method did not provide much more 

information when compared to the simpler Estimated Fluoridation Status 

method.” 

  

Ireland 

 

January-May 2006 

 

Quantitative Cross-sectional survey 

 

Medium 

Key Points: •  A sample size of 600 cases was calculated to be required in order to produce 

a confidence interval of +/-4%. 

• Distribution of the sample population across fluoridation categories was: 58% 

non-fluoride exposure, 59% no exposure, 13% low exposure, 10% medium 

exposure and 18% high exposure. 

• There was a statistically significant difference in mean number of caries 

experienced between the no exposure (DMFT 3.61) and the high exposure 

(DMFT 2.42) groups only.  

• There was a statistically significant difference in mean number of dental 

restorations between the high and medium exposure groups (1.98 and 2.33 

respectively) compared to the no exposure group (3.10).   

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Yes 

 

 

Yes 
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Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Good 

 

Yes  

 

 

Yes 

Strengths: • Examination of teeth was conducted by one dentist, eradicating the issue of 

inter-examiner differences.  

• Intra-examiner reliability was assessed and produced a Kappa score of 0.8 

indicating good agreement. 

• Good sample size (n=1403) and response rate (70.2%). 

Limitations: • Confounding by other variables, for example:  dental oral health behaviours 

and diet were not controlled for. 

Can the findings be generalised? Yes  

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes  

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

The findings support the continued use of community water fluoridation as a 

method of reducing the prevalence of dental caries. 
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[33] Review Date: December 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

An investigation of social judgements made by young adults toward appearance of 

dental fluorosis 

Nagashree SR, Shankar Aradhya MR, Arunadevi 

Indian Journal of Dental Research 

2012 

23 

443-446 

Communication and Community Engagement   

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Background: Smile is a crucial factor in creating a good first impression. However 

conditions like dental fluorosis hamper the aesthetics of teeth. This study was 

conducted to find out whether young adults attribute socially relevant 

characteristics to people with dental fluorosis.  

Materials and Methods: A total of 150 young adults were presented with images 

of individuals with different severity levels of dental fluorosis along with images of 

normal tooth appearance on a computer screen. They had to attribute various 

socially relevant characteristics to these images. Images were digitally manipulated 

to simulate dental fluorosis. Images were displayed on a computer screen and 

Visual Basic Software was used to record the participants «SQ» responses as well 

as the time taken to respond. The time taken to respond or response latency 

indicates the response strength.  

Statistical analysis: A chi-square test was used to test the association between the 

dental appearances and the socially relevant characteristics. A Mann--Whitney test 

was used to compare the time taken to respond. 

Results: As the severity of fluorosis increases, participants attribute less and less of 

positive characteristics. Attribution of negative characteristics also increases with 

the severity of dental fluorosis. For images with moderate and severe fluorosis, 

respondents took more time to accept positive characteristics and less time to 

reject positive characteristic. This means that the participants felt strongly when 

rejecting positive characteristics in these images.  

Conclusion: Social judgments are made by young adults when viewing digitally 

manipulated images of different levels of fluorosis.” 

 

Bangalore, India 

 

Not stated 

 

Qualitative 

 

 Low 

Key Points: • Study participants viewed photographs of facial images with mild, moderate 

and severe fluorosis in a random order then attribute the following 

characteristics to each photograph viewed: careful-careless, clean-dirty, 

happy-unhappy, sociable-unsociable, intelligent-unintelligent. 

• In addition to characteristics attributed to each photograph, time taken to 

respond against the answer given was also analysed. 

• Increased level of fluorosis resulted in an increase in number of negative 

characteristics attributed to each image (63.3% for moderate fluorosis 

compared to 72.4% for severe fluorosis). 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

No 

 

 

Yes  
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Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Fair to poor 

 

No  

 

 

Yes 

Strengths: • Students selected were not from dental, medical or paramedical science 

background and were blinded to the subject of the study. 

• The same two faces (one male, one female were used in all six images used, 

as this “eliminates the validity associated with factors like facial features and 

attractiveness”. 

• Filler photographs were used to “prevent overemphasis on the target faces 

and thus avoiding subjects to deliberately look for variations”. 

Limitations: • Young people (aged 18-25 years) were recruited from two educational 

institutions in Bangalore. This would be unlikely to represent a cross section 

of young people in Bangalore. 

• Sample population was 150 students, which is small for this type of study. 

• Six full face images of dental fluorosis were used (using one male and one 

female volunteer). All images had some form of dental fluorosis simulated 

(mild, moderate and severe), there were no ‘controls’. 

• Images of dental fluorosis were simulated using photo-shop, rather than 

superimposing real images of teeth with dental fluorosis onto the images. 

Can the findings be generalised? No – the study population was limited by age and educational attainment 

Are the findings applicable to water 

fluoridation in New Zealand? 

No – fluorosis in New Zealand is generally at the questionable/ mild and very mild 

end of the scale, results relate to simulations of moderate to severe fluorosis 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[34*] Review Date: December 2012 

Study Identification: 

Title: 

Authors: 

 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Fluoride and Fluorosis Status in Groundwater of Tilakwada Area of District  

Narmada (Gujurat, India): A Case Study 

Patel TM, Patel AM, Bhatt V 

Archive of Applied Scientific Research 

2012 

4(2) 

1208-1212 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“The continuous uses of water carrying high amount of fluoride may prove toxic to 

human, animal and plants. Excessive fluoride concentrations have been reported 

in ground water of more than 20 developed and developing countries including 

India where 18 states are facing fluoride problem. In view of this an attempts were 

made to find out the fluoride content in groundwater of Tilakwada in Narmada 

district (Gujarat). Fluoride concentration over permissible limit (1.5mg/l) in 

drinking water lead to human health hazards such as dental fluorosis and skeletal 

fluorosis affecting millions of people. Preliminary investigation indicates that 

severe health disorders have been identified in Tilakwada area of narmada district 

of Gujarat due to excess intake of fluoride through drinking water. Most of people 

in this area suffer from dental & skeletal fluorosis such as mottling of teeth, 

deformation of ligaments, bending of spinal column and ageing problem. Overall 

all water quality was found unsatisfactory for drinking purpose without any 

treatment. So an urgent need is to educate the people on the causes of fluorosis, 

encouraging rain water harvesting and de-fluoridation technique for providing 

fluoride free water in the study area.” 

 

Tilakwada, Narmada District, Gujarat, India 

 

Not given 

 

Groundwater Analysis 

 

Low 

Key Points: •  21/32 water samples taken had fluoride concentrations greater than 1.5mg/l. 

• In the area of study fluoride was identified as being from natural leaching of 

fluoride bearing minerals from the bedrock “as no man-made pollution was 

noted nearby”.  

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes 

 

 

Yes 

 

Poor 

 

No 

 

 

No 

Strengths: • The study compared samples pre and post monsoon, an event likely to have a 

major impact on water fluoride concentration. 

Limitations: • Only one sample was taken from each site for testing, and sites were only 
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tested twice throughout the year so both temporal variations and anomalous 

results cannot be ruled out. 

• The authors stated that “In the fluoride affected villages, both children and 

adults suffer from health disorders like mottling of teeth, deformation of 

ligaments, bending of spinal column and ageing problem. The rest of the 

village’s sample are not affected by fluoride disorders, because fluoride 

content in the groundwater is within permissible limit (<1.5mg/l).” however 

no data collection or analysis is done in the villages to support this statement. 

Can the findings be generalised? No 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[35*] Review Date: December 2012 

Study Identification: 

Title: 

 

Authors: 

 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Evaluation of a preventative programme aimed at children with increased caries 

risk using ICDASII criteria. 

Pieper K, Weber K, Margraf-Stiksrud J, Heinzel-Gutenbrunner M, Stein S, Jablonski-

Momeni A 

Clinical Oral Investigations 

2012 

Not given e-publication DOI: 10.1186/1471-2458-12-1122 

N/A e-publication 

Oral and Public Health Epidemiology 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Objectives: A selective intensified prevention (SIP) was introduced at individual 

schools in deprived areas in Marburg County (Germany) in 1995. The outcome of 

the program was evaluated in sixth graders (mean age: 12.06 years) in comparison 

to a control region. 

Materials and methods: Caries experience was recorded by applying International 

Caries Detection and Assessment System (ICDAS) II criteria. Tooth brushing habits 

and other independent variables were examined psychometrically. To compare the 

mean caries scores, non-parametric tests were applied. The influence of various 

independent variables on caries experience was assessed by stepwise backward 

logistic regression analysis. The matching criteria age, gender, ethnicity and 

maternal education were used to parallelize the samples. 

Results: ICDAS scores of 2–6 were detected uniformly more often in the control 

region than in the test group. Combining ICDAS scores 3–6, children from the 

control region (mean D3–6MFT: 1.73) showed roughly double the caries 

experience compared to the test group (mean D3–6MFT: 0.88, p<0.005). The 

DMFT score of the test group amounted to 0.50, and the corresponding value of 

the reference group was 0.77 (p00.043). Multivariate analysis disclosed fissure 

sealants, early start of tooth brushing and topical fluoride application to be 

associated with the prevention of dental caries. High frequency of sugar intake was 

associated with the presence of dentine lesions. 

Conclusions: The results of our study confirm the positive effect of SIP on the 

dental health of 12-year-old pupils living in deprived areas. Clinical relevance On 

the basis of ICDAS II, targeted preventive measures can be applied in children with 

increased caries risk. Frequent applications of fluoride varnish inhibit the 

progression of initial lesions in this group.” 

 

Marlburg County, Germany 

 

1995 to 2008 

 

Prospective Cohort Study 

 

High 

Key Points: •  The SIP involved: oral hygiene instructions, dietary counselling and fluoride 

varnish application 

• Control were match with cases by age, gender, mothers education and ethnic 

origin 

• Dental caries were assessed using the Independent Caries Detection and 

Assessment System (ICDAS). 

• Average caries values were significantly lower in the intervention group 

compared to the controls except for initial lesions. 

• Use of fluoridated salts was not significantly different between the 

intervention and control groups. 

• The average number of fissure sealants was higher in the test group than the 

intervention group 2.68 compared to 2.2 in the control group. 
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• There was a greater application of fluoride varnish (by family dentist) in the 

intervention group compared to the control group (59.5% compared to 

41.4%). 

• Use of fluoride supplement tablets was higher in the control group (81%) 

compared to the test group (77.6%), and duration of use was also longer for 

the control group (2.63 years compared to 1.88 years) 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes  

 

 

Yes  

 

Good 

 

Yes 

  

 

Yes 

Strengths: • The study was prospective so the impact of the intervention could be 

followed at an individual level 

• Cases in the intervention group were individually matched with controls 

• Large overall sample size (n=925) 

• Relatively high response rate 76.1% in intervention region, 65.9% in the 

control region) 

Limitations: • Of limited relevance to CWF but does examine the efficacy of fluoride in low 

income groups. 

Can the findings be generalised? Not to areas without similar intervention programmes 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[36] Review Date: December 2012 

Study Identification: 

Title: 

 

 

Authors: 

 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Impact of socio-demographic, socio-economic and water variables on dental 

fluorosis in adolescents growing up during the implementation of a fluoridated 

domestic salt program 

Pontigo-Loyola AP, Medina-Solis CE, Lara-Carrillo E, Patiňo-Marin N, Escoffié-

Ramirez M, Mendoza-Rodríguez M, De La Rosa-Santillana R, Maupomé G 

Odontology 

2012 

Not given e-publication DOI: 10.1007/s10266-012-0094-x 

N/A e-publication 

Oral and public health epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“The objective of this study is to determine the impact of socio-demographic, 

socioeconomic, and other risk indicators on dental fluorosis (DF) among Mexican 

adolescents. A cross-sectional study was carried out in 1,538 adolescents 12 and 

15 years of age in semi-rural communities located at high altitude ([2,000 m) and 

with high concentration of fluoride in water (1.38–3.07 ppm) in Hidalgo, Mexico. 

DF was determined by means of Dean’s Index and all teeth were examined. 

Remaining variables were collected using a questionnaire. The adjusted final 

model was performed using ordered logistic regression. After adjusting for sex, the 

variables associated with DF were (p\0.05): being 12 years old (OR = 1.10) versus 

15 years old; having lived the first 6 years of life in El Llano (3.07 F ppm) (OR = 

3.19) or San Marcos (1.38 F ppm) (OR = 1.63) versus Tula (1.42 F ppm); having 

public (OR = 1.35) or private health insurance (OR = 1.36) versus those without 

insurance; belonging to the lower quartiles of socioeconomic position (SEP) [1st 

quartile (OR = 2.48), 2nd quartile (OR = 1.81), 3rd quartile (OR = 1.49)] versus the 

highest quartile; having drunk tap water (OR = 1.83) or from a well or spring (OR = 

2.30) versus those who drank water purchased in large containers or bottles. 

Demographic and socioeconomic variables were associated with DF. While better 

SEP appeared to play an important role in DF, a pattern of water intake associated 

with water purchased in large containers or bottles (which have different 

connotations to the use of bottled water in industrialized Western countries) did 

reduce DF risk in these high fluoride content, high altitude communities.” 

 

Hidalgo, Mexico 

 

1999 

 

Cross-sectional study 

 

Medium 

Key Points: • 7/32 schools (with 139) subjects did not take part in the study due to logistical 

limitations. From the remaining 25 schools 1538/1629 students took part in 

the study representing a response rate of 94.4%. 

• Nationwide implementation of a domesticated salt programme occurred in 

1991 and this study was conducted 8 years later –in 1999. The 15 year old 

birth cohort had thus not had fluoridated salt during the first 6 years of their 

lives, whilst the 12 year old cohort had. This temporal difference was 

important in terms of vulnerability to dental fluorosis. 

• A modified Dean’s index was used to express degree of dental fluorosis (from 

0= no/ questionable fluorosis, 1= very mild, 2= mild, 3 = moderate, 4= severe) 

• Socio-demographic and socio-economic information, use of salt in cooking 

and preparing food and access to clean water were gleaned from a mother’s 

questionnaire. 

• Participants were categorised according to where they lived from birth to 
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aged 6 years, regardless of whether these still lived in the same place. 

• No difference in dental fluorosis was found between genders or between 

breast fed and formula fed children. Statistically significant variables for 

dental fluorosis were found to be: age (greater amongst 12 year olds 

compared to 15 year olds), community at birth (although this did not relate to 

current water fluoride concentration in the town), having lived in the same 

community since birth, having health insurance and decreasing 

socioeconomic position.   

• With regard to water, those who drank tap water from wells or springs had a 

higher risk of fluorosis than those who used water from bottles/ containers. 

• With regard to fluoridated salt, those from households where one kg of salt 

lasted fewer months had a greater risk of dental fluorosis. 

• Those who had not visited the dentist in the previous 12 months had a 

greater risk of fluorosis. 

• No large scale study has been done of the difference in fluoride content of 

water from bottles or containers, but it is suggested from the results that: 

“industrial processing of water seems to be indeed removing fluoride content 

in the locally available water”. 

• The authors caution in ascribing causality to the relationships identified as 

“misdiagnosis of non-fluoride induced opacities remains a possibility”. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes 

 

 

Yes  

 

Good 

 

Yes  

 

 

Yes 

Strengths: • A pilot study of oral examinations was undertaken and the two dental 

examiners trained and calibrated (intra-examiner reliability was 0.93, inter 

examiner reliability was 0.97)  

• Large sample size (n-1538) 

• High recruitment rate (94.4%) 

Limitations: • Adolescents may have been exposed to sources of fluoride not included in the 

study, such as food and beverages. 

• “The multiple cross-sectional design limits the potential to ascribe causality to 

relationships: however adding age and cohorts as variables partially offsets 

this feature”. 

• The data used is not current it is from 1999, 13 years prior to the publication 

of the study. 

Can the findings be generalised? No – areas had quite detailed characteristics with regard to: naturally-occurring 

fluoride, socio-economic and demographic conditions, environment and 

interventions. 

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes - the study suggests a link between increased fluoride exposure and risk of 

dental fluorosis, findings cannot be generalised. 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

Yes -the study suggests a link between increased fluoride exposure and risk of 

dental fluorosis. 
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[37] Review Date: December 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

An assessment of the relationship between excess fluoride intake from drinking 

water and essential hypertension in adults residing in fluoride endemic areas. 

Sun L, Gao Y, Liu H, Zhang W, Ding Y, Li B, Li M, Sun D 

Science of the Total Environment 

2012 

443 

864-869 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“In this study the relationships between high water fluoride exposure and essential 

hypertension as well as plasma ET-1 levels were investigated. A total of 487 

residents aged 40-75 were randomly recruited from eight villages in Zhaozhou 

County in Heilongjiang Province in China and were divided into 4 groups according 

to the concentrations of fluoride in their water. Consumption levels of drinking 

water fluoride for normal, mild, moderate and high exposure groups were 0.84 +/- 

0.26mg/l, 1.55+/-0.22mg/l, 2.49+/- 0.30mg/l, 4.06 +/-1.15mg/l respectively. The 

prevalence in of hypertension in each group was 20.16%, 24.54%, 32.30% and 

49.23% respectively. There were significant differences between all the groups; 

namely, with the increase in water fluoride concentrations, the risk of essential 

hypertension in adults grows in a concentration dependent manner. Significant 

differences were observed in plasma ET-1 levels between the different groups 

(p<0.0001). In the multi-variant logistic regression model, high water fluoride 

concentrations (Fo>3.01mg/l, OR4/1 =2.84), age (OR3/1 =2.63) and BMI (OR 

2/1=2.40, OR 3/1=6.03) were closely associated with essential hypertension. In 

other words, the study not only confirmed the relationship between excess 

fluoride intake and essential hypertension in adults, but it also demonstrated that 

high levels of fluoride exposure in drinking water could increase plasma ET-1 levels 

in subjects living in fluoride endemic areas.” 

 

Zhaozhou County, China 

 

Not stated 

 

Cross-sectional 

 

Medium 

Key Points: •  Mean drinking water fluoride concentration from all study sites was 1.95mg/l 

+1.13mg/l (range 0.03-7.83mg/l). This ranged from a mean of 1.06 +0.41mg/l 

in Shucai village to 3.09 +1.19mg/l in Nongan village. 

• All basic characteristics of villagers (gender, age, BMI, smoking and drinking 

habits) were similar between groups with different levels of fluoride 

exposure. 

• The prevalence of hypertension (HTN) was highest and significantly different 

in the highest fluoride exposure group (4.06 +/-1.15mgF/l) when compared to 

all other groups. 

• Plasma ET-1 level was significantly higher in the moderate and high fluoride 

exposure groups compared to the normal to mild fluoride exposure groups. 

However no significant difference was found between normal and mild 

exposure groups and moderate and high exposure groups. 

• Multivariable logistic regression identified that age , BMI, plasma ET-1 level 

and water fluoride concentration were “closely related to” the occurrence of 

essential adult HTN, however it was not stated whether this relationship is 

statistically significant. When an analysis was done which included all possible 

contributing / confounding factors, a positive relationship was found between 

everything listed. However the authors did not say if the findings were 
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statistically significant (no p values or confidence intervals) so it is not certain 

say that the findings are not just due to chance. 

• Those who drank water with a fluoride concentration of >3.01mgF/l had 

increased risk of HTN (OR 2.84, 95%CI: 1.38-5.82) compared to those who 

drank water with a “normal” fluoride concentration (of <1.20 mgF/l). 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

 

 

 

 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes 

 

 

No – cross sectional studies cannot prove a cause and effect relationship such as 

that stated in the aim (between high water fluoride concentrations and essential 

hypertension in adults). The study was aiming to show a relationship between 

excess fluoride intake and essential hypertension, but should have used a different 

study design (cohort/ case control) if they wanted to prove a cause and effect 

relationship existed? 

 

Fair 

 

Yes  

 

 

Yes 

Strengths: • Good sample size (n=818) 

• Subjects with existing medical conditions related to hypertension were 

excluded from the study. 

• Information relating to demographic variables, smoking and drinking status 

age and BMI (height/ weight) was gathered and the study population 

stratified accordingly to control for these. 

• Water samples were collected in triplicate 

Limitations: • Low response rate (58.4%) 

• Once the sample had been stratified by fluoride concentration, numbers in 

each group were relatively small (n=65 – 163) resulting in quite large 

confidence intervals. 

Can the findings be generalised? Only to areas with similar endemically high natural concentrations of fluoride in 

their water. 

Are the findings applicable to water 

fluoridation in New Zealand? 

No – the range of values for “normal” water fluoride concentration (<1.2mgF/l) 

exceeded that of concentrations used for CWF. This was the reference group upon 

which the impact of water fluoride concentration on HTN was considered. 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[38] Review Date: December 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Impact of Water Filters and Consumption of Bottled Water on Fluoride Intake 

Tan BS and Razak LA 

Sains Malaysiana 

2012 

42(1) 

115-121 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study 

“The objectives of this study were to assess the intake of fluoride among 4-5 year 

old children from drinking water (FH20) and whether current practises of use of 

water filters and consumption of bottled water have any impact on fluoride intake. 

A questionnaire survey was conducted to elicit details of drinking water in 350 

children aged 4-5 year old. The intake of fluoride from drinking water over a period 

of two days was biochemically determined in a subsample of 200 subjects. The 

majority of children (97.0%) had access to tap water, 23.1% had access to filtered 

tap water and 11.3% reported use of bottled water. The use of filters was found to 

be associated with ethnicity and socio-economic status (p<0.00). The mean 

fluoride concentrations of unfiltered and filtered tap water were 0.541 ± 0.167 and 

0.534 ± 0.192 ppm, respectively. The mean volume of water consumed was 

1348.76 (+_/-482.70) mL/day, the mean FH2O consumed was 726.7 (+/-357.5) 

ug/day. The use of filters and consumption of bottled water were sparse with no 

significant impact on FH2O over a two-day study period.” 

 

Selangor, Malaysia 

 

Not stated 

 

Cross-Sectional Study 

 

Medium 

Key Points: • The study area was fully fluoridated with an establish CWF scheme.  

• 96.9% had access to a public water supply. 22.9% of these filtered the tap 

water and 11.2% used bottled water. 

• There was a statistically significant difference in use of water filters between 

SES and ethnic groups, with use of filters being highest amongst Chinese 

(53.2%) and high socio-economic groups. This difference was not reflected in 

the use of bottled water. 

• Mean fluoride intake from water consumption did not show any statistically 

significant between subjects who drank filtered and unfiltered water, 

although use of filters did reduce the amount of fluoride in the water (from 

0.572ppm to 0.534ppm). 

• Differences in fluoride ingestion from consumption of public water supply and 

bottled water were not reported due to the low consumption of bottled 

water consumed over the two day measurement period. 

• Fluoride in the water supply was below the optimum level recommended for 

CWF (0.7ppm) – possible reasons identified for this were: mixing of water 

from different reticulated systems, seasonal variations and lack of a control 

system. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

 

Yes 

 

 

Yes 

 

Fair 
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Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

Yes 

 

 

Yes 

Strengths: • Good response rate of 91% (n=319/350) for questionnaire. 

• Good response rate of 89%, (n=178/200) for biochemical determinations 

amongst the subset of children selected.  

Limitations: • No details of how the study population was selected or recruited. 

• Two day study period used for this study – although the authors acknowledge 

that a 3 day period has been identified as being “most valid” (validity of 

reporting declines beyond this duration). 

Can the findings be generalised? No - the water consumption will be dependent on climate and CWF in Malaysia 

(0.5-0.7ppm) is at the lower end of the scale for CWF in New Zealand (0.7-1.0ppm). 

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes (see the proviso above), both study methods and data (consumption of water 

over a two day period) might be suitably applied to studies in New Zealand. 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

Identifies difficulties of maintaining optimal concentrations of fluoride in 

reticulated water supplies. 
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[39*] Review Date: December 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Long term effect of maternal xylitol exposure on their children’s caries prevalence 

Thorild I, Lindau B, Twetman S 

European Archives of Paediatric Dentistry 

2012 

e-publication 

e-publication 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Several reports have suggested that maternal exposure to xylitol can prevent and 

delay the vertical mother-child transmission of caries-associated mutans 

streptococci with a subsequent reduction of dental caries in the off-spring's 

primary dentition [Isokangas et al., 2000; Soderling et al., 2001; Thorild et al., 

2004; 2006; Nakai et al., 2010; Olak et al., 2012]. There are however few long-term 

follow-ups available. In an academic monograph, Laitala [2010] demonstrated 

beneficial effects on caries and restorative visits in children up to 10-years of age, 

albeit still limited to the primary dentition. Thus, we found it of interest to report 

the long-term outcome in the permanent dentition of our mother-child project in 

which mothers with high counts of salivary mutans streptococci were randomly 

assigned to daily chewing gums containing combinations of xylitol, sorbitol, 

chlorhexidine and fluoride for one year, when the child was between 6 and 18 

months [Thorild et al., 2003; 2004; 2006]. In this report, the children were clinically 

re-examined at 10 years of age.”  

 

Varberg, Sweden 

 

Not given 

 

Randomised Control Trial 

 

Medium 

Key Points: • The study population consisted of healthy mothers of new-born infant who 

had high counts of salivary mutans streptococci (MS) 

• There was no statistically significant difference in decayed surfaces within the 

three intervention groups or between the intervention groups and the control 

group. 

• There was a statistically significant positive relationship between the levels of 

MS at 18 months of age and caries experienced at age 10 years. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes 

 

 

Yes 

 

Fair 

 

Yes 

 

 

Yes 

Strengths: • Low attrition rates (16-22% in intervention groups, 12% in control group). 

• Examiners were blinded to status of participants 

Limitations: • Small study population (n=184) 

• The study population did not include a non-intervention group with a high risk 

of children contracting MS from their mothers 
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• No test for intra-examiner or inter-examiner reliability was performed 

• The study was “performed with relatively small groups in a low caries 

community with a well-informed middle-class population” 

• Of limited relevance to CWF 

Can the findings be generalised? Not beyond the population stated (low caries, middle class community) 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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Appendix 2: Communication and Community Engagement 

[40] Date:  August 2012  

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Use of GIS to allocate water fluoridation status in NSW Teen Dental Survey 2010 

Skinner J 

Australian and New Zealand Journal of Public Health 

2012 

36(4) 

Not given e-publication DOI: 10.1111/j.1753-6405.2012.00899.x 

N/A e-publication 

Communication and Community Engagement 

Abstract: 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

No abstract available 

 

New South Wales Australia 

 

2010 

 

N/A letter 

 

N/A 

Key Points: • Two factors have been identified as increasing water fluoridation in Australia: 

connection to a reticulated water supply and funding for the construction of 

new water fluoridation plant.  

• In NSW a third factor has aided expansion of CWF- local government support 

(local government is responsible for the decision to commence CWF. Since 

2004 the NSW Ministry of Health has actively sought council support for the 

implementation of CWF. Capital funding was also made available. 

• A GIS database of fluoridated local councils is kept by the Centre for Oral 

Health Strategy in NSW. This allowed the fluoridation status of each student 

in the teen dental survey to be assigned (based on home address).  

• The data was then used to compare dental disease rate\s for 14-15 year olds 

in fluoridated and non-fluoridated areas. The results showed a statistically 

significant association between higher rates of dental disease and living in a 

non fluoridated area. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Not stated 

 

 

Yes 

 

Fair 

 

Yes 

 

N/A as hypothesis not stated 

 

Strengths: • Links fluoridation status to individual students    

Limitations: • Does not provide details on length of exposure 

• Confounding factors not controlled for  

Can the findings be generalised? Yes 

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes 

Implications for the Ministry of The study is of low validity, but broadly supports CWF as a means of reducing 
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Health’s community water 

fluoridation policy: 

dental disease in adolescents.  
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[41*] Date:  August 2012  

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Oral Health Policy – time to broaden our perspective? 

Parnell C 

Journal of the Irish Dental Association 

2012 

58(3) 

S20-S23 

Communication and Community Engagement 

Abstract: 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

No abstract provided 

 

Republic of Ireland 

 

N/A 

 

Commentary on oral health policy 

 

N/A 

Key Points: • Dental caries are still a very common disease in Ireland effecting 37% of 8 

year old children in fluoridated communities and 55% of 8 year old children in 

non-fluoridated communities. 

• It is recommended that water fluoridation is supplemented by other oral 

health promotion activities to reduce dental caries in children and 

adolescents. 

• This includes targeted interventions, early on, for those at high risk, for 

example socially disadvantaged children,  

• It is suggested that high risk populations are targeted using a new tool, the 

Caries Risk Assessment Checklist (CRAC), to allow ‘modifiable risk factors’ to 

be addressed. 

• It is further suggested that the recent reduction in CWF water fluoride 

concentrations and recommendations not to use toothpaste prior to the age 

of two years is carefully monitored and evaluated. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Not stated 

 

 

N/A 

 

N/A 

 

Discussion rather than conclusion 

 

 

Discussion rather than conclusion 

Strengths: N/A 

Limitations: N/A 

Can the findings be generalised? No 

Are the findings applicable to water 

fluoridation in New Zealand? 

No but the impact of the reduction in fluoride concentration for CWF should be 

monitored. 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

The impact of the reduction in fluoride concentration for CWF should be 

monitored. 

The CRAC should be investigated further to see if it is suitable for use in New 

Zealand. 
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[42*] Date:  August 2012  

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Water fluoridation: a patient centred overview 

Carmody J 

Journal of the Irish Dental Association 

2012 

58(3) 

S27-S29 

Communication and Community Engagement 

Summary of Study: 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Patients will have heard many different stories about water fluoridation – some 

true, some false. These stories may leave patients frightened, alarmed and 

possibly confused. A quick glance at some of the anti-fluoridation websites (e.g. 

http://www.fluoridefreewater.ie/ or http://www.fluoridealert.org/) will show that 

water fluoridation can be attributed to everything from early mortality to low IQ 

rates, to Ireland being a docile nation. As dental professionals, we must have a 

clear message that we can present to patients to address any concerns that they 

might have regarding water fluoridation. We should also endeavour to supply 

patients with the most up-to-date information available.” 

 

Republic of Ireland 

 

N/A 

 

Commentary on addressing public concern 

 

N/A 

Key Points: • Provides a series of answers to frequently asked questions about fluoride 

• Identifies one of the main advantages of water fluoridation as being it’s 

availability to everyone regardless of social class 

• Also identifies the relatively poor oral health behaviours of Irish children 

compared to their European neighbours. 

• Ends by re-iterating the message that “water fluoridation is of great benefit to 

dental health and of no harm to general health”. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Not stated 

 

 

N/A 

 

N/A 

 

Discussion rather than conclusion 

 

 

Discussion rather than conclusion 

Strengths:  

Limitations:  

Can the findings be generalised? No 

Are the findings applicable to water 

fluoridation in New Zealand? 

No  

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None  
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[43*] Review Date: October 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

CDA Foundation led efforts help state increase access to fluoridated water supplies 

Stocks M, Pollick H 

Journal of the Californian Dental Association 

2012 

40 

648-655 

Communication and Community Engagement 

Abstract: 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“California's population receiving the benefits of fluoridated public water supplies 

has increased from 15.7 percent to 62.1 percent in the past 20 years. This growth 

has been achieved through a broad-based coalition of organizations and 

individuals, starting with the creation of the California Fluoridation Task Force in 

1994 and supported by the California Fluoridation Act of 1995. This paper 

describes the process whereby the most recent gains have been made in San Diego 

and are on-going in San Jose.” 

 

California, USA 

 

1995-2010 

 

Not a study a descriptive piece 

 

N/A not a study 

Key Points: • The Californian Dental Association made a concerted effort to promote the 

expansion of CWF, resulting in California having the largest number of 

residents receiving fluoridated water in the USA. 

• 58% of Californian’s have access to fluoridated water compared to 27% in 

2002. 

• The Centre for Disease Control sponsored legislation in 1995 to require 

communities with 10,000 or more water connections to fluoridate water 

when funding became available to do so. 

• The US government’s “Healthy People 2010” initiative set an objective of 

fluoridation for 75% of the population. 

•  Efforts continue to expand CWF, in particular in San Jose.  

• The CDA made the following statement regarding CWF: “THE CDA Foundation 

has and will continue to fight for the improvement of the state of oral health 

for California’s children through research, education, advocacy and 

fluoridation initiatives”. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

N/A 

 

 

N/A 

 

N/A 

 

N/A 

 

 

N/A 

Strengths: N/A 

Limitations: N/A 
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Can the findings be generalised? N/A 

Are the findings applicable to water 

fluoridation in New Zealand? 

N/A 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

Highlights the benefit of support and advocacy from recognised professional 

bodies (California Dental Association, Centre for Disease Control) in extending the 

access to CWF in the USA. 
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[44*] Review Date: October 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

The revival of water fluoridation in the state of New South Wales, Australia, in the 

21
st

 century 

Sivaneswaran S 

Community Dentistry and Oral Epidemiology 

2012 

40 (Supplement 2) 

65-70 

Communication and Community Engagement 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“The State of New South Wales (NSW) in Australia has over half a century of 

experience with water fluoridation. Yass was the first town to be fluoridated in 

1956 and Sydney in 1968, and by the late 1970s, approximately 90% of NSW was 

fluoridated. However, since then, there have been no new fluoridation schemes. In 

NSW under the Fluoridation of Public Water Supplies Act 1957, the decision to 

fluoridate rests with local government authorities (councils). Since 2004, the NSW 

Health Department has been proactive in promoting and extending water 

fluoridation to unfluoridated rural communities in an attempt to reduce oral 

health inequalities. This has resulted in 20 councils implementing fluoridation, 

increasing population coverage of water fluoridation from 90% in 2004 to 96% in 

2012. When the remaining 16 councils that have been gazetted to fluoridate 

implement fluoridation, approximately 98% of NSW residents will have access to 

fluoridated water. This article provides an overview of the framework used to 

extend water fluoridation to many rural communities in New South Wales in the 

21
st

 century.” 

 

New South Wales 

 

2004-2012 

 

N/A discussion paper 

 

N/A discussion paper 

Key Points: • The article “attempts to provide an overview of a framework that was used in 

NSW to successfully extend water fluoridation in the 21
st

 century to many 

rural communities”.  

• The 10% of NSW which remained without CWF in the 21
st

 century was mainly 

rural with a population dispersed over 48 local authorities. A pilot project 

“Teeth for Life” was used to gazette four councils on implementation of CWF 

in the Mid North Coast region, which had the poorest oral health. 

• Strategies included: grass roots level social marketing, solid scientific 

evidence, local statistics and anecdotal evidence.  

• Lessons learnt from the pilot project were applied to a further 32 councils in 

areas without CWF. Approaches varied according to the local community’s 

historical and current attitudes to CWF. The initiative led to CWF in NSW 

being extended from 90% in 2004-96% in 2012. 

• Whilst approaches varied between local authorities common elements were:  

o a strong policy backed up by robust scientific evidence (including local 

evidence),  

o political will and high level support, 

o  legislation to enable councils to refer decisions on fluoridation to the 

Director General of Health for consideration,  

o increased funding for capital works from 50 percent to 100 percent cost 

of implementing CWF,  

o professional advocacy including from: the Australian Dental and Medical 

Association, Cancer Council of NSW, Diabetes Australia NSW, Kidney 
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Australia and Osteoporosis Australia 

o evidence at local council level (dental decay in small children, 

endentulous (total teeth loss) rates) and anecdotal evidence provide by 

local health professionals 

o effective use of media 

o intersectorial collaboration between water, legal, environmental  and 

public health 

o extending CWF to communities with populations as small as 400 

(through improved technology). 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

N/A 

 

 

N/A 

 

N/A 

 

N/A 

 

 

N/A 

 

Strengths: N/A 

Limitations: N/A 

Can the findings be generalised? N/A 

Are the findings applicable to water 

fluoridation in New Zealand? 

Not findings but yes, see below 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

Yes it provides a clear and comprehensive set of strategies for promoting CWF in 

NSW which may have some applicable to NZ 
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[45*] Review Date: October 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Water fluoridation in Victoria, Australia: The value of National Research 

Neil A 

Community Dentistry and Oral Epidemiology 

2012 

40 (Supplement 2) 

71-74 

Communication and Community Engagement 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Water fluoridation has become the centrepiece in dental caries prevention for the 

Australian population since its introduction in 1953 in Beaconsfield, Tasmania. 

With the notable exception until recently of Brisbane, residents of the state and 

territory capital cities have enjoyed the dental health benefits of this important 

public health initiative for at least 33 years. For many communities in rural and 

regional Australia, however, the introduction of water fluoridation has only 

commenced in relative recent years – if at all. These efforts in recent years have 

been greatly assisted by the research of Professor John Spencer and his colleagues 

at the Australian Research Centre for Population Oral Health (ARCPOH). This paper 

highlights some major pieces of research conducted by ARCPOH and demonstrates 

the application of that research to the extension of water fluoridation in Victoria” 

 

Victoria, Australia 

 

2004-2012 

 

N/A Discussion paper 

 

N/A Discussion paper 

Key Points: • CWF was introduced to Victoria in 1962 

• Since the 1977 implementation of CWF in Melbourne no further (significant) 

extension to the programme was made until 2004. 

• Between 2004 and 2010 CWF coverage increased from 74 percent to 90 

percent of the Victorian population. 

• Key factors behind the success of the Victorian water fluoridation programme 

were: 

o “Healthy Mouth’s, Healthy Lives: Australia’s National Oral Health Policy 

2004-2013” which provided an overarching framework for each 

(Australian) jurisdiction’s activities to extend CWF. 

o A strong evidence base – particularly a 2008 ARCPOH study of 16800 

Australian children, which found that children who had lived up to half 

their lives in areas with CWF had up to 50% fewer dental caries. This 

data help reassure communities about the efficacy of CWF. 

o Capacity building, for example through the provision of written resources 

to the community, health professionals and the water industry. 

o Consistent, evidence based fluoride guidelines, in the form of a seminal 

document “The use of fluorides in Australia: guidelines” co-authored by 

dental health experts from university dental schools, health 

departments and professional organisations. This contained eighteen 

key messages, four supporting CWF. 

• The 2011 United States Department of Health and Human Services proposal 

to revise all levels of fluoride in CWF programmes in the USA to 0.7mg/L was 

not deemed appropriate for Australia. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

N/A 

 

 

N/A 
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Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

N/A 

 

N/A 

 

 

N/A 

 

Strengths: N/A discussion paper 

Limitations: N/A discussion paper 

Can the findings be generalised? No 

Are the findings applicable to water 

fluoridation in New Zealand? 

Not findings but yes see below 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

Yes it provides a clear and comprehensive set of strategies for promoting CWF 

which have proven successful in Victoria. 
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[46] Date: November 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Opinions of residents from the Gold Coast, Queensland, on community water 

fluoridation 

Kroon J, Reid KE, Cutting JR, Lalloo R, Chien Chiu K 

Journal of Investigative and Clinical Dentistry 

2012 

3 

1-7 

Communication and Community Engagement 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Study Type: 

 

Study Dates: 

 

Study Location: 

 

Validity of Study:  

“Objective:  

To investigate opinions and concerns of Gold Coast residents regarding 

fluoridation of community water supplies. 

Material and methods: Anonymous data were collected in four major shopping 

centres from approximately 500 Gold Coast residents. 

Results:  

Eighty-one percent of participants were aware of the addition of fluoride to the 

water supply. More than half obtained information on water fluoridation through 

the print and electronic media. Sixty percent of respondents supported water 

fluoridation. The majority preferred the public and/or health professionals to have 

made the decision on water fluoridation rather than the government. The 

percentage of residents supporting water fluoridation was lower than that found 

in other Queensland, Australian, and worldwide surveys. In this study, only age and 

the highest level of education attained were factors significantly related to levels 

of support for water fluoridation. 

Conclusion:  

The Queensland Government’s decision to implement water fluoridation without a 

referendum caused disquiet amongst some Gold Coast residents. Future public 

health initiatives therefore may be assisted by more consultation with, and 

involvement from, health professionals in the relevant fields. Public health 

campaigns may benefit more from interaction with the community in order to 

address their specific concerns.” 

 

Qualitative Questionnaire Survey 

 

July 2010 

 

Gold Coast, Queensland, Australia 

 

Medium 

 

Key Points: • The survey was carried out in four major shopping centres on the Gold Coast 

therefore representing a convenience or random sample. 

• The survey was conducted alongside a public information exercise to explain 

water fluoridation through leaflets etc. 

•  Survey responses were 580, with 97 records excluded due to postcodes being 

outside the Queensland area, making the final sample size 483. 

• The majority of respondents were female (61%), over 30 years (62%) and had 

lived in the area for over 10 years (55%). 

• 81 percent of respondents were aware of CWF, 82 percent believed water 

was fluoridated to protect teeth and 60 percent either supported or strongly 

supported its implementation.  

• Most people had learnt about CWF from: electronic media (33%), print media 

(28%), health professionals (11%) and internet (9%). 63 percent of people felt 

that the government had not provided enough information about CWF. 

• Most people believed CWF to be very safe or safe (16% and 61% respectively) 
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and very effective or effective (23% and 44% respectively). Only 30% believed 

there were health risks from CWF.  Support for CWF was associated with age 

and highest level of education. 

• Where negative notions were reported about CWF 19.8 percent of people 

opposed it, compared to an opposition of 5.5 percent were no negative 

notions had been learnt of. Other factors linked to opposition to the 

introduction of CWF were: lack of government information (20.4% opposed), 

a perceived health risk (27.8% opposed), a lack of belief in the effectiveness of 

CWF (18.8% opposed) and a believe CWF is unsafe (38.7% opposed).  

• Most people felt that the public (43%) or health professionals (40%) should 

make decisions about CWF rather than the state government. 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

Yes 

 

 

Fair 

 

Fair 

 

Yes  

 

 

Yes 

Strengths: • A detailed set of survey questions 

• A good sized sample population (n=483) 

Limitations: • The collection location (shopping centres) resulted in a sample population 

which may not have been representative of the target population. No 

information was given on the Gold Coast or Queensland population as a 

whole so comparisons could not be made. 

• No ethnicity information was collected. The only question asked around this 

was whether or not the participant had been born in Australia. 

Can the findings be generalised? Yes – although it should be recognised that the sample had a greater number of 

women and those aged over 30 years. (Data on ethnicity was not given) 

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

The survey emphasises the need for official information about CWF prior to any 

decision on it is implemented. It also indicates a preference for decisions on its 

implementation to be made by health professionals or the public rather than 

governing authorities. 
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Appendix 3: Toxicology 

[47] Review Date: September 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Inflammatory responses induced by fluoride and arsenic at toxic concentration in 

rabbit aorta 

Ma Y, Niu R, Sun Z, Wang J, Luo G, Zhang J, Wang J 

Archives of Toxicology 

2012 

86 

849-856 

Toxicology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“The authors studied the influence of fluoride (and arsenic and both) on rabbits, 

focusing on five key molecules which are involved (at the mRNA and protein levels) 

in an inflammatory response relevant to the pathogenesis of atherosclerosis. 

These were P-selectin (P sel), vascular cell adhesion molecule-1 (VCAM-1), 

monocyte chemotactic protein-1 (MCP-1), interleukin-8 (IL-8), and interleukin-6 

(IL-6). These molecules play an important role in the adhesion of monocytes and 

their subsequent migration to activated arterial endothelium, which is an initial 

event in atherosclerosis. 

Regarding inflammatory-related protein expression, the VCAM-1 levels in the aorta 

were increased in the F (and As and combined) groups relative to the controls. Also 

the IL-8 levels in the aorta were significantly increased in the F group (~ 3 fold) and 

the combined group (~2.5 fold). The MCP-1 and IL-6 levels were also higher in the 

F group than the control group.  

In terms of gene expression, there was a significant up-regulation of P-sel, VCAM-

1, IL-8, MCP-1, and IL-6 in the aorta of rabbits after F exposure for six months.  

The fluoride exposures involved 50 mg/L NaF, and the arsenic exposures 13 mg/L 

As2O3 in drinking water. High drinking water exposures to F and As can induce the 

enhanced expression of key molecules involved in the process of atherogenesis.” 

 

Shanxi, China 

 

2011 

 

Experimental Study 

 

Low 

Key Points: • High doses of F, As or both can induce increased  expression of key molecules 

involved in atherogenesis 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes 

 

 

Yes 

 

Good 

 

Yes 

 

 

Yes  

Strengths: None 
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Limitations: • Use of only intermediate markers of atherosclerosis. Limited generalisability 

given that the fluoride levels in drinking water, being 50 mg/L, were much 

higher than levels encountered in fluoridated water supplies in NZ.   

Can the findings be generalised? No 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[48] Review Date:  October 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Meta-analysis of electrolyte imbalance in human fluorosis 

Bhardwaj M, Shashi A. 

Biomedicine and Preventive Nutrition 

2012 

In Press 

Doi.10.1016/j.bionut.2012.08.009 

Toxicology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity 

“The serum electrolytes profile was compared between groups of subjects 

exposed to high drinking water fluoride concentrations (DWFCs ranging from 5.9 

mg/L to 24.5 mg/L) and a control group with a DWFC of 0.9 mg/L.  

As DWFCs increased, mean serum calcium levels decreased, almost in linear 

fashion; at a DWFC of 5.9 mg/L, the decline was 15.8% of the control group. There 

was also a steady increase in mean serum sodium and potassium as DWFCs 

increased. The mean serum potassium level for the 5.9 mg/L DWFC group was 

nearly 30.9% higher than the control group. There was also an increase in serum 

phosphorus for all elevated DWFC groups relative to the control group.  

Fluoride can combine with calcium in the gut to form insoluble complexes, 

reducing calcium absorption. It can also combine with calcium in the blood, further 

decreasing serum calcium levels. The authors noted that this may lead to 

compensatory increases in parathyroid hormone secretion, whose effects can 

include enhanced osteoblastic activity with loss of bone mass. 

Reasons for the hyperkalemia at high DWFCs include possible decreased 

aldosterone secretion, renal effects and action on Na
+
K

+
ATPase transmembrane 

pump. The hyperphosphatemia may be secondary to hypocalcemia, renal 

dysfunction, or hyperparathyroidism.”  

 

Punjab, India 

 

2012 

 

Descriptive, cross-sectional 

 

Medium 

Key Points: • High levels of fluoride in drinking water can result in hypocalcemia; and 

previous studies have suggested this can lead to secondary 

hyperparathyroidism with increased resorption of bone. 

High fluoride may also be associated with significant hyperkalemia     

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes 

 

 

Yes 

 

Fair 

 

Fair 

 

 

Fair 

 

Strengths: • Reasonably sized study with several exposure groups, with different levels of 

fluoride in drinking water  

Limitations: • The levels of fluoride in drinking water in all groups other than the control 

group were very high, limiting the generalisability of the study. The control 
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group had levels comparable to fluoridated (not unfluoridated) supplies in 

New Zealand. 

Can the findings be generalised? No 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[49] Review Date: November 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Effect of fluoride on reactive oxygen species and bone metabolism in 

postmenopausal women 

Ravula S, Harinarayan CV, Prasad UV, Ramalakshmi T, et al 

Fluoride 

2012 

45(2) 

108-115 

Toxicology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Validity of Study: 

“A comparison was made of biochemical parameters related to bone function 

between 25 post-menopausal women in a high fluoride endemic fluorosis village 

(HFV) and the same number in a non-endemic low F village (LFV). The two groups 

were similar as regards mean age (both ~ 57 years). The drinking water fluoride 

levels in the HFV was 2.07 ppm and that in the LFV 0.35 ppm. 

The mean serum and urine fluoride levels were higher in the HFV than the LFV 

(0.19 versus 0.07 mg/L, and 2.24 versus 0.62 mg/L respectively). The serum 

inorganic phosphorus and alkaline phosphatase levels were also higher in the HFV. 

However the urinary calcium was lower in the HFV.  

Oxidative stress was studied in terms of lipid peroxidation and antioxidant enzyme 

activities. Levels of malondialdehyde (MDA, a lipid peroxidation product) were 

higher in the HFV than the LFV, while the activities of the antioxidants glutathione 

S-transferase (GST) and catalase (CAT) were lower in the fluorotic HFV village. 

 This suggested a compromised antioxidant defence system in the women in the 

endemic fluorosis village, which the authors attributed to fluoride induced 

oxidative stress. They postulated that the resulting increased hydrogen peroxide 

(H2O2) levels could stimulate osteoclast precursor cells, leading to increased 

proliferation of osteoclasts, which are involved in bone resorption. Because of the 

decreased CAT activity level, its inhibitory effect on osteoclasts is not seen, thereby 

permitting increased bone resorption.” 

Andhra Pradesh; India 

2012 

Cross-sectional 

Medium 

Key Points: • Oxidative activity may be higher and anti-oxidant activity lower with higher 

fluoride exposures.  The resultant oxidative stress appears to indirectly 

stimulate bone resorption, which may be particularly significant for post-

menopausal females. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes 

 

 

Yes 

 

Good 

 

Yes 

 

 

Yes  

Strengths: • Use of quantitative biochemical markers of oxidative stress 
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Limitations: • Dietary calcium was said to be far below the recommended daily allowance, 

which may have been an effect (osteoporosis) modifying factor. The HFV had 

a DWFC of 2.07ppm, which is not easily generalisable to DWFCs in New 

Zealand.  

Can the findings be generalised? No  

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[50] Review Date: December 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Effect of fluoride intake on carbohydrate metabolism, glucose tolerance, and 

insulin signalling 

Chiba FY, Garbin CAS, Sumida DH. 

Fluoride 

2012 

45 (3 Pt 2) 

236-41 

Toxicology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study:  

“Studies have suggested that hyperglycemia may occur from high doses of sodium 

fluoride. One study of 25 patients with endemic fluorosis indicated that 40% had 

impaired glucose tolerance, which was reversed when excess fluoride from 

drinking water was eliminated. The impaired tolerance (and associated 

hyperglycemia) may arise from decreased insulin secretion and/or increased 

insulin resistance. Plasma insulin levels were inversely correlated with blood 

fluoride levels in one study. Higher blood glucose levels and a delay in peak insulin 

levels after a glucose tolerance test were noted in subjects with high fluoride 

intake. 

The mechanism by which F induces hyperglycemia may relate to increased 

glycogenolysis, increased release of epinephrine, or effects on certain enzymes. 

However F also appears to inhibit some stage of insulin secretion. 

Control of the consumption of fluoridated products would particularly benefit 

children with diabetes mellitus, for whom excessive ingestion of F might 

exacerbate the effects of this disease.”  

 

Sao Paulo, Brazil 

 

2012 

 

Review 

 

N/A 

Key Points: None 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes 

 

 

Yes 

 

Good 

 

Yes 

 

Yes  

Strengths: • Consideration of all potential sources of fluoride 

Limitations: • The studies finding hyperglycaemia or similar effects have involved 

comparatively high fluoride doses, either in the context of animal studies, or 

in areas of dental fluorosis with high drinking water fluoride levels. Therefore 

they cannot readily be generalised to New Zealand. 

Can the findings be generalised? No 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of None. There appears no evidence of such effects at fluoride levels of ~ 1 mg/L in 
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Health’s community water 

fluoridation policy: 

drinking water 
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Appendix 4: Other 

[51] Date:  August 2012  

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

A Simulation Model for Designing Effective Interventions in Early Childhood Caries 

Hirsch GB, Edelstein BL, Frosh M, Anselmo T 

Preventing Chronic Disease 

2012 

9 

 

Other: Health Economics 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Introduction 

Early childhood caries (ECC) — tooth decay among children younger than 6 years 

— is prevalent and consequential, affecting nearly half of US 5-year-olds, despite 

being highly preventable. Various interventions have been explored to limit caries 

activity leading to cavities, but little is known about the long-term effects and costs 

of these interventions. 

We developed a system dynamics model to determine which interventions, singly 

and in combination, could have the greatest effect in reducing caries experience 

and cost in a population of children aged birth to 5 years. 

Methods 

System dynamics is a computer simulation technique useful to policy makers in 

choosing the most appropriate interventions for their populations. This study of 

Colorado preschool children models 6 categories of ECC intervention — applying 

fluorides, limiting cariogenic bacterial transmission from mothers to children, using 

xylitol directly with children, clinical treatment, motivational interviewing, and 

combinations of these — to compare their relative effect and cost. 

Results 

The model projects 10-year intervention costs ranging from $6 million to $245 

million and relative reductions in cavity prevalence ranging from none to 79.1% 

from the baseline. Interventions targeting the youngest children take 2 to 4 years 

longer to affect the entire population of preschool-age children but ultimately 

exert a greater benefit in reducing ECC; interventions targeting the highest-risk 

children provide the greatest return on investment, and combined interventions 

that target ECC at several stages of its natural history have the greatest potential 

for cavity reduction. Some interventions save more in dental repair than their cost; 

all produce substantial reductions in repair cost. 

Conclusion 

By using data relevant to any geographic area, this system model can provide 

policy makers with information to maximize the return on public health and clinical 

care investments.” 

 

Colorado 

 

2009 

 

Simulation Modelling  

 

Low 

Key Points: • Results from the Colorado Child Health Survey were used to create model 

scenarios 

• Children aged 0-6 years were stratified into 3 groups (0-6, 7-24 and 25-72 

months) and an oral health risk level assigned (using household income as a 

proxy for risk). 

• Results were reported in terms of: percentage children with cavities, 

percentage children with untreated cavities and total dmft for the population. 
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Simulations of different oral public health interventions were then modelled 

and the cost/benefit ratio for each estimated. 

• The model simulated extending CWF to the 24.6 percent of the population 

not currently covered (at a cost of US$0.5 per head) and an estimated 

reduction in cavity prevalence of 25.4 percent (based on half the reduction in 

cavity prevalence reported by the CDC to compensate for other forms of 

paediatric fluoride exposure). Led to a net saving of $8 million (over a ten year 

period) in cost of paediatric dental expenditure for children under 6 years. 

• Fluoride varnish (for all children over 6 months) produced a greater reduction 

in cavities than CWF but was the most expensive of all fluoride interventions. 

• Use of xylitol in high risk groups produced a net cost saving of US$3 million. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes 

 

 

Not Known secondary data used and the study method for this was not given 

 

Not Known secondary data used and collection details of this not given  

 

Yes 

 

 

Yes 

Strengths: • Provides a tool for public health decision making by projecting cost/benefit in 

a comparable manner 

Limitations: • Findings need to be calibrated to the population of interest in order for the 

model to be generalised. 

Can the findings be generalised? Yes –using the proviso stated above 

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

The model provides a means of comparing the cost effectiveness of CWF with 

other oral public health interventions to reduce dental caries, which would be 

suitable for use in NZ.   
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[52*] Date:  August 2012  

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Milestones in oral health services in the Republic of Ireland 

McDonnell M, Harding M 

Journal of the Irish Dental Association 

2012 

58(3) 

S13-S16 

Other: Policy 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“With the many changes occurring in Ireland it would seem an opportune time to 

review the body of research conducted and policy enacted in the Republic of 

Ireland on oral health services and oral health. The dental health of the nation 

prior to water fluoridation, the legislation and policy decisions impacting on oral 

health up to budgetary changes, and the production of evidence-based guidelines 

will be discussed. The first national survey of dental health was conducted in 

Ireland in 1952 – ‘Dental Caries in Ireland’.1 In the intervening 60 years, further 

surveys of the oral health of people in Ireland have been carried out. Legislation, 

surveys and policy documents that have shaped dentistry and the oral health of 

the population are set out in Tables 1 and 2. A more comprehensive description of 

the policies can be found in the thesis submitted in fulfilment of Masters in Dental 

Public Health (MDPH) by the lead author.” 

 

Republic of Ireland  

 

1952-present 

 

Commentary  rather than study 

 

N/A 

Key Points: Two clinical surveys of adult residents post fluoridation found that those living in 

fluoridated areas had better oral health status than those living in non-fluoridated 

areas, however the quality of these studies is not discuss, therefore their validity 

cannot be judged. A 2000 Forum on fluoridation in Ireland recommended a 

reduction of water fluoride concentration from 0.8-1.0ppm to 0.6-0.8ppm in 

recognition of higher exposure to fluoride from other sources (such as toothpaste) 

since the 1970’s.   

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

Not stated 

 

 

N/A 

 

N/A 

 

Discussion rather than conclusion 

 

 

Discussion rather than conclusion 

Strengths: • Provides an overview of the development of oral health services in Ireland 

 

Limitations: • Little critique of policies implemented, therefore applicable only to Ireland 

Can the findings be generalised? No 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 
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Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[53*] Review Date: October 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Fluoride Advocacy in Queensland: a long and winding road 

Akers H.F, Foley M.A 

International Dental Journal 

2012 

62 

262-269 

Other: Policy 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

 “Background: By 1977, all Australian states and mainland territories, with the 

exception of Queensland, had widely implemented adjusted water fluoridation. 

This disparity in public health policy persisted until 2008.  

Methods: This study analyses the socio-political and socioeconomic backgrounds 

that underpinned the repeal of the Fluoridation of Public Water 

Supplies Act (1963) and its replacement with the Water Fluoridation Act (2008). 

The authors used a literature review and historic method. References are in the 

public domain.  

Results: The devolution, without funding, of a discretionary local authority power 

to fluoridate contributed to the perennial low fluoridation status in Queensland. A 

window of opportunity for fluoridation advocates opened between 2003 and 2008. 

Now that 87% of Queenslanders have access to optimally fluoridated water, 

Queensland premier Anna Bligh has largely delivered on a promise made in 2007 

to fluoridate water supplies across the state.  

Conclusions: The implementation of adjusted water fluoridation requires not only 

political stability and resolve, but also centralised authority. The last of these 

factors must embrace the decision, the funding and the indemnity. State control 

over water-related infrastructure and water treatment enhances prospects for 

fluoridation. The roles of opinion polls, internal advisers and departmental figures 

are also confirmed. Political repercussions were minimal.” 

 

 

Queensland, Australia 

 

Historical study covering 1936-2008 

 

Literature Review and Historical Method 

 

N/A –historical review 

Key Points: •  Until December 2008 (the passing of the Water Fluoridation Act) less than 5 

percent of the Queensland population had access to fluoridated water 

compared to 90 percent of the rest of Australia. 

• There were broader social concerns in Queensland regarding water 

fluoridation than elsewhere in Australia. These included: effect on sheep from 

drinking naturally over-fluoridated groundwater, effect of the tropical climate 

on human fluoride homeostasis, high fluid consumption of cane cutters. 

• 1936 amendments to local government acts delegated responsibility for 

water supply and treatment to local authorities. The 1963 Fluoridation of 

Public Water Supplies Act (QFAct) deemed fluoridation to be at the discretion 

(and cost) of local authorities. 

• Due to distance and decentralisation and a provision for citizen initiated 

referendum on the subject, community water fluoridation (CWF) made little 

headway. Many municipalities provided untreated groundwater for domestic 

supply, making implementation of CWF a costly policy.  This was at odds with 

other Australian states and territories. 

• State grants were made available from time to time for the capital costs of 

installing fluoridation units but not for their maintenance and upkeep.  In 

addition advocates of fluoridation were often dentists who were political 
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novices. 

• Public debate about CWF was aroused in 1997 when the fluoridation of 

Brisbane’s water supply was proposed. Despite a poll suggesting 62 percent 

popular support for the policy it was not endorsed by a “Mayor’s Taskforce on 

Fluoridation” due, in part, to the incumbent Lord Mayor being opposed to the 

policy. 

• By 2003 less than 5 percent of Queensland’s population had access to CWF, 

with two local authorities withdrawing it in the previous year for financial 

reasons. However increased waiting lists for public dental clinics and health 

professional’s concern about incidence of dental disease in the state led to a 

pro-fluoridation campaign. 

• Economic pressure also led to a rethink of policy, by 2001-2002 Queensland 

had the highest public dental expenditure in Australia (31% compared to 17% 

nationally) and the lowest standard of oral health. 

• In 2005 capital funding was made available for capital costs of CWF, during 

the same period local government was amalgamated.  

• In 2007 a pro-fluoridation premiere was elected and by 2008 CWF was 

available to 87 percent of the Queensland population – comparable with the 

rest of Australia (90 percent). 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

No – it was an historical review 

 

 

Yes 

 

N/A 

 

Yes 

 

 

No 

Strengths: N/A 

Limitations: N/A 

Can the findings be generalised? Only to similar political systems 

Are the findings applicable to water 

fluoridation in New Zealand? 

No – only Australia 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

Shows that it Queensland, Australia, devolution of funding and decision making on 

CWF to local authorities and lack of political support were stalling progress 

towards state level targets for access to CWF. 
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[54] Review Date: October 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Ethics of Artificial Water Fluoridation in Australia 

Awofeso N 

Public Health Ethics 

2012 

5(2) 

161-172 

Other: Ethics 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“A recent decision by several Australian State politicians to support a 

parliamentary review of artificial water fluoridation has an intensified debate on 

the public health intervention. While there is a majority agreement among 

Australian dentists and other health professionals that adequate enamel fluoride is 

essential for dental health, the ethics of artificial fluoridation of public water 

supplies as a contemporary vehicle for facilitating adequate supply of fluoride to 

teeth is highly contested. Opponents of artificial water fluoridation insist that 

there are many alternative sources of fluoride that mandatory water fluoridation 

violates the ethical principle of autonomy and that water fluoridation is not only 

expensive and unnecessary but also may endanger health by causing fluorosis and, 

potentially, hypothyroidism and pathological bone fractures. In contrast, 

proponents of water fluoridation posit that mandatory water fluoridation 

facilitates health equity and that the benefits accruing to society from prevention 

of dental caries (beneficence principle) outweighs impairment of individual 

autonomy. This article utilizes Childress’ ‘justificatory conditions’ to evaluate the 

ethical appropriateness of artificial water fluoridation in Australia. The author 

concludes that there is insufficient ethical justification for artificial water 

fluoridation in Australia.” 

 

Australia 

 

Not stated 

 

Ethical evaluation using Childress’ “justicatory conditions” 

 

Low 

Key Points: • The introduction states that “Dental caries is Australia’s most prevalent health 

problem” risk factors given for this include: diet, tobacco and poor oral 

hygiene. 

• The authors cite a study by Rankin et al. (2012) as showing fluoride from solid 

food may reach up to 88% of recommended daily fluoride for five year olds.   

• The study identifies four European countries which suspended community 

water fluoridation (CWF) from 1993 onwards these include: Czech republic, 

Sweden the Netherlands and Switzerland, reasons given were economic (with 

particular reference to affordability for private water companies), technical 

(maintaining the correct level of fluoride) and ethical (forced medication). It 

also identified that few European nations rely on fluoridated water. 

• The study identifies that CWF is not used widely in Asia 

• The author cites three arguments for fluoridation: equity of opportunities for 

dental health improvements, reduction in community wide incidence and 

prevalence of dental decay “outweighing impairments in individual autonomy 

or potential cosmetic disfigurement”. 

• Arguments against fluoridation are: lack of good quality evidence of benefits, 

waste of resources (the figure “less than 2% of public water supplies is used 

for drinking” is used several times in the study), fluoride is available from 

other sources “so its benefits can be realised without violating the principle of 

autonomy” and potential endocrine disease, fluorosis, violation of individual 

autonomy and “mass, fixed dose medication which is ethically inappropriate”.  
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• The author also identifies that “those most likely to benefit from CWF (low 

SES) are not necessarily those whose health outcomes are threatened by it” 

(Infants under 6 months, children from low SES communities, those with 

fluoride allergy and chronic renal disease and people in areas with naturally 

high fluoride from water or tea).  

The author uses Childress’ et al. (2002) “justicatory conditions” to evaluate 

ethical “appropriateness” of CWF. These require ethical arguments to be 

justified against the following parameters: effectiveness, proportionality, 

necessity, least infringement and public justification.   

• Effectiveness: proof water fluoridation is effective is rejected by the author 

for the following reasons:  

-Since the mass rollout of fluoride toothpaste and other supplements dental 

caries have fallen in nations both with and without CWF. -The poorest 

Australian children have 70% more dental decay than children from the 

highest socioeconomic groups. –Over time caries prevalence in Australia has 

decreased by just 2%, from 40% in 1970 to 38% today, -A calculation that $1 

invested in water fluoridation leads to $30 savings on dental treatment 

(quoted from the Australian Dental Association (2012)) is questioned on the 

basis that “not all those effected by dental caries will lose days off work or 

seek treatment”. In addition it is argued that the cost of dental fluorosis is not 

mentioned. Proportionality: the author does not believe that the benefits of 

water fluoridation are proportionally greater than anticipated harm for the 

following reasons: 

-In this section a 14.6 per cent reduction in tooth decay (or 2.25 fewer dmft/ 

DMFT), is identified in areas with CWF compared to areas without. However it 

is argued that this is weakened when the estimated 25% protection from 

dental caries afforded by fluoride toothpaste is taken into account. - In 

addition to dental fluorosis, increased risk of hypothyroidism and bone 

fractures are given as harm caused by CWF.  

- Cost is also used as an argument in this section, quoting the Canadian city of 

Calgary as ceasing to fluoridate water to avoid a $CA6 million dollar upgrade 

of machinery. It is suggested that whilst professionally administered topical 

application of fluoride would be more costly, increasing fluoride 

concentration in toothpaste would be more cost effective.  

• Least infringement: the author argues that artificially fluoridated water 

infringes on personal autonomy in a way other strategies, such as use of 

xylitol gum and reducing sugar consumption do not. He further argues that: 

- personal choice about fluoride exposure “may only be achieved if individuals 

de-fluoridate public water supplies at great personal expense” 

- “from a precautionary principle perspective, it is ethical to reduce access to 

excessive fluoride intake given the potential of harm to the body” The source 

for this is the Commission of the European Communities (2000). 

• -Water fluoridation belongs to the category of “unacceptable risk” because 

the public perceives risk to be more worrying and less acceptable when they 

are involuntary and result from man-made sources.  

• Public Justification: the author believes that water fluoridation cannot be 

justified as providing the best outcome for the greatest number of people as 

there are other sources of fluoride available, unlike the mandatory wheat 

flour fortification with folic acid or salt with iodine. Alternative suggested 

include advocacy to support the cost of fluoridated toothpaste.  

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

 

Yes 

 

 

More a list of headings than a study method. 

 

Data is quoted from secondary sources to support arguments, the method of data 

collection from these sources is not known in most cases.  

 

Conclusions are a matter of the authors opinion. 

  

 

Conclusions are related to the aim. Their validity cannot be commented upon as 
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with respect to the initial 

hypothesis/aim? 

they are the opinion of the author. 

Strengths: • None 

Limitations: • Whilst the author identifies that CWF is not used in several European 

countries, he does not mention alternative dietary delivery vehicles for 

fluoride used in these countries, such as milk and salt. 

• Whilst the author identifies that CWF is not widely used in Asia he does not 

mention that many Asian countries have naturally high fluoride levels in water 

supplies. 

• Contradictory statements are made in different section of the paper, using 

different sources. For example a 14.6 per cent reduction in tooth decay (or 

2.25 fewer dmft/DMFT), is identified in areas with CWF compared to areas 

without, is used in the proportionality argument but not in the effectiveness 

argument. 

• Some sources are very dated, when newer sources are available, but do not 

support the authors view, these are not used. 

• Data citied from some sources is at the extreme end of the results rather than 

the mean. For example the Rankin study mentioned in “Key Points” stated 

that: “Although the percentage of fluoride intake from solid foods stabilized 

from 24 to 60 months (means of 36-39 percent), some children received as 

much as 85-88 percent of their dietary fluoride from solid foods”. 

• Some arguments are supported by opinion based sources rather than 

scientific documents. For example the source quoted to support CWF 

increasing rick of bone fracture is Connett (2001) an anti-fluoridation 

advocate. 

• Some arguments are not supported by relevant sources. For example 

increasing the fluoride concentration of toothpaste is used as a cost effective 

alternative to CWF, however the source quoted for this only mentions 

professionally administered topical application of fluoride. Also there is no 

cost effectiveness analysis (CEA) evidence given where cost is used as an 

argument against CWF. 

• Some sources used could not be verified. For example a figure of $100,000 for 

lifetime treatment for fluorosis is given however the original source for this 

figure (quoted by Clinch (2008)) cannot be located. 

• Arguments regarding the harmful effects of fluoride are supported by sources 

from countries unlike Australia, with naturally high fluoride concentrations in 

excess of those used for CWF. For example the source used to support 

increased risk of hypothyroidism comes from Delhi which has naturally high 

fluoride levels (above those used in CWF). Fluorosis risk is illustrated by 

another Indian study which also relates to areas with naturally high water 

fluoride concentrations rather than CWF. Comparison of the effectiveness of 

CWF is made over time rather than between areas with and without CWF. 

Comparison of dental health between high and low SES groups are general 

rather than comparing differences between these groups in fluoridated as 

oppose to non-fluoridated areas. Fluoridated toothpaste is put forward as an 

alternative to CWF rather than being complementary to it. The “halo effect”
20

 

is mentioned as supporting an overall reduction in dental caries over time in 

Australia regardless of fluoridation status, however if CWF ceased so would 

the halo effect. 

Can the findings be generalised? No. This paper is of low validity opinions rather than findings are given. 

Are the findings applicable to water 

fluoridation in New Zealand? 

No. This paper is of low validity. This is an opinion based paper.  

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None. This paper is of low validity. 

                                                      

20
 The halo effect occurs where fluoride exposure in areas without CWF increases as a result of consumption of food and breverages 

produced in areas with CWF. 
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[55] Review Date: December 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Cost-effectiveness models for dental caries prevention programmes among 

Chilean school children 

Mariño R, Fajardo J, Morgan M 

Community Dental Health 

2012 

29 

302-308 

Other – Health Economics 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Aim: The study aims to estimate the cost-effectiveness from a societal 

perspective of seven dental caries prevention programmes among school children 

in Chile: three community based programmes – water fluoridation, salt 

fluoridation and dental sealants and four school-based programmes – milk 

fluoridation, fluoridated mouth rinses, APF-Gel and supervised tooth brushing with 

fluoride toothpaste.  

Methods: Standard cost-effectiveness analyses were used. The costs of 

implementing and operating each programme, using a societal perspective, were 

identified and estimated. The comparator was non-intervention. Health outcomes 

were measured as dental caries averted over a 6 year period. Costs were 

estimated as direct treatment costs, programmes costs and costs of productivity, 

losses as a result of each dental caries prevention programme. Incremental cost-

effectiveness ratios were calculated for each programme. Sensitivity analyses were 

conducted over key parameters.  

Results: Primary cost effectiveness analysis (discounted) indicated that four 

programmes showed net social savings by DMFT averted. These savings 

encompassed a range of values per diseased tooth averted: US$16.21 (salt 

fluoridation), US$14.89 (water fluoridation), US$14.78 (milk fluoridation), US$8.63 

(FMR), Individual programmes using APF-Gel application, dental sealants, and 

supervised tooth brushing using fluoride toothpaste, represented costs for society 

per diseased tooth averted of: US$21.30, US$11.56 and US$8.55 respectively.  

Conclusion: Based on cost required to prevent one carious tooth among school-

children, salt was the most cost-effective uses of society’s financial resources. The 

models used are conservative and likely to underestimate the real benefit of each 

intervention”. 

 

Chile 

 

2009 

 

Cost Effectiveness Analysis 

 

Medium 

Key Points: •  The study used a model format and was done from a societal perspective. 

• The study aim is designed so that “conclusions reflect local uses and practices 

and not those of developed countries”. 

• The analysis was based on two hypothetical populations: an urban community 

of 80,000 12 year olds living in a large city and a rural community of 6,000 12 

year olds. 

• Unit of effectiveness measured was DMFT. 

• Three categories of cost were analysed: dental health care resource costs, 

patient and family resource costs and costs borne by sectors other than 

health. These were all priced at 2009 market pricing in Chile and converted 

from pesos into dollars. Rates were discounted at 3%. 

• Data on effectiveness was gathered from published papers reporting on 
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Chilean based studies. 

• Sensitivity analysis was conducted using the major components: DMFT 

outcome ranged from highest to lowest effectiveness, discounting rate 

ranged from 0%$-6%. 

• Results were expressed as an incremental cost-effectiveness ratio (ICER). Four 

of the seven programmes tested proved to be societal cost saving (water 

fluoridation, salt fluoridation, milk fluoridation and fluoride mouth rinse). 

• Water fluoridation had the second greatest cost saving  ($14.89 per DMFT 

range: $13.25-$16.87) after salt fluoridation ($16.21 per DMFT range: $15.10-

$17.63) 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes  

 

 

Yes 

 

 

Fair 

 

Yes 

 

 

Yes 

Strengths: • Comprehensive model including some sensitivity analysis. 

Limitations: • Models used were “conservative and likely to underestimate the real benefits 

of each intervention”. 

• The study examined “only intermediate outcomes in dental health and was 

limited to the effects at 12  years of life” 

• CEA only includes only “tangible benefits” of an intervention, not intangible 

benefits, such as a reduction in pain and suffering as a result of fewer dental 

caries requiring fewer fillings/ clearances. 

• The study places strong emphasis “local uses and practices” which limits 

generalisation 

Can the findings be generalised? No – see limitations 

Are the findings applicable to water 

fluoridation in New Zealand? 

No – see limitations 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

Water fluoridation had the second greatest cost saving ($14.89 per DMFT range: 

$13.25-$16.87) after salt fluoridation ($16.21 per DMFT range: $15.10-$17.63). 
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Appendix 5: Dean’s Index21 

Dean’s Fluorosis Index: Developed in the 1930s by H.T. Dean to assess the prevalence and 

severity of dental fluorosis in various communities in the United States. Major criteria for 

each category are listed below:  

Unaffected:  The enamel is translucent. The surface of the tooth is smooth, glossy, and 

usually has a pale creamy white colour. 

Questionable:  The enamel shows slight changes ranging from a few white flecks to 

occasional white spots. This classification is utilized in those instances in 

which a definitive determination of the mildest form of fluorosis is not 

warranted and a classification of unaffected is not justified. 

Very mild:  Small opaque paper-white areas are scattered over the tooth surface, but do 

not involve as much as 25% of the surface. 

Mild:  White opaque areas on the surface are more extensive, but do not involve as 

much as 50% of the surface. 

Moderate:  White opaque areas affect more than 50% of the enamel surface. 

Severe:  All enamel surfaces are affected. The major aspect of this classification is the 

presence of discrete or confluent pitting. 

                                                      

21
 Source: Centre for Disease Control (CDC), USA: http://www.cdc.gov/nchs/data/databriefs/db53.pdf 
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Appendix 6: Thylstrup-Fejerskov Fluorosis Index (1978) T-F Index22 

0 Normal Translucency of the glossy creamy-white enamel remains after wiping and 

drying the surface 

1 White lines are seen running across the tooth surface. Such lines are found on all 

parts of the surface. The lines correspond to the position of the perikymata. In some 

cases a slight “snow-capping” of the cusps/ incisal edges may also be seen. 

2 The opaque white lines are more pronounced and frequently merge to form a small 

cloudy area scattered over the whole surface. “Snow-capping of the incisal edges 

and cusp tips is common.  

3 Merging of the white lines occurs and cloudy areas of opacity are spread over many 

parts of the surface. In between the cloudy areas white lines can also be seen. 

4 The entire surface exhibits a marked opacity or appears chalky white. Parts of the 

surface exposed to attrition or wear appear to be less affected. 

5 The entire surface is opaque and there are round pits (local loss of outermost 

enamel) that are less than 2mm in diameter. 

6 The small pits may frequently be seen merging in the opaque enamel to form bands 

that are less than 2mm in vertical height. Surfaces where cuspal and facial enamel 

has chipped off (and the vertical dimension of the resulting damage is less than 

2mm) are also included in this class. 

7 There is a loss of the outermost enamel in irregular areas, involving less than half the 

surface area. The remaining intact enamel is opaque. 

8 The loss of the outermost enamel involves more than half the surface area. The 

remaining intact enamel is opaque. 

9 The loss of the major part of the outer enamel results in a change of the anatomical 

shape of the surface. A rim of opaque enamel is often noted. 

Original source: Fejerskov et al. (1988), as modified from the original work by 

Thylstrup & Fejerskov (1978) 

                                                      

22
 Source: (Ellwood, Fejerskov, Cury, & Clarkson, 2008) 
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Appendix 7: International Caries Detection and Assessment System 

The International Caries Detection and Assessment System (IDAS), was set up to provide a 

standardised system for early detection of caries and assessment of severity. In addition to 

the classification criteria and coding given below, IDAS provides a standard examination 

procedure for the identification of caries.23 

 

                                                      

23
 ICDAS Foundation website (2013): “How to use ICDAS”:  retrieved 18/04/2013 from: http://www.icdas.org/what-is-icdas  
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Appendix 8: Abbreviations and Acronyms  

ADFD  Average Daily Fluoride Dose 

BMI  Body Mass Index 

CR  Caries Reduction 

CWF  Community Water Fluoridation  

DF  Dental Fluorosis 

dmfs  Decayed, missing or filled surfaces (primary or deciduous dentition) 

DMFS  Decayed, missing or filled surfaces (secondary or permanent dentition) 

dmft  Decayed, missing or filled teeth (primary or deciduous dentition) 

DMFT  Decayed, missing or filled teeth (secondary or permanent dentition) 

DWSNZ Drinking Water Standards New Zealand 

ECC  Early Childhood Caries 

FA  Factor Analysis 

FFQ  Food Frequency Questionnaire 

FMR  Fluoride mouth rinse 

GIS  Geographical Information Systems 

HDI-M  Human Development Index – Mean Value 

HTN  Hypertension 

ICDAS  International Caries Detection and Assessment System 

IQ  Intelligence Quotient 

JSF  Juvenile Skeletal Fluorosis 

LBP  Lower Back Pain 
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MAV  Maximum Acceptable Value 

MS  Mutans Streptococci 

NFIS  National Fluoridation Information Service 

NMES  Non-milk extrinsic sugars 

PCA  Principal Component Analysis 

SES  Socio-Economic Status 

T-F/TF  Thylstrup-Fejerskov (Index) 

WHO  World Health Organisation 

WSL  White Spot Lesions 

 


