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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. 

Approximately 58%1 of the New Zealand population currently has access to fluoridated 

drinking-water.  

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. 

The New Zealand Context 

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

                                                           

This calculation is based on the population currently receiving fluoridated drinking water  approximately 2,329,000 (as per the New 

Zealand Ministry of Health (2012): ‘Annual Report on Drinking Water Quality 2010-2011’: Available at: 

http://www.health.govt.nz/publication/annual-review-drinking-water-quality-new-zealand-2010-2011) 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 ) 
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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 Survey2; 

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

Zealand3 

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 

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; 

                                                           
2
 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 
3
 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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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 392 papers were identified, of which 35 were reviewed as meeting the criteria 

listed above. A further eight 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 front section of 

this review. Summaries of all studies reviewed, including comment on validity (strengths 

and limitations) are included in Appendix 1.  

A list of all relevant studies included, categorised according to validity is given below. 

High Validity 

Olivati, de Souza and Cury (17) 

Wang et al. (19) 

Rankin et al. (34*) 

Maliowski, Duggal, Stafford and Toumba (30*) 

Medium validity 

Hashizume, Mathias, Ciblis and Malitz (3) 

Arruda et al. (12*) 

Divaris, Rosier and King (1*) 

Zohoori et al. (22) 

Arora et al. (35) 

McGrady et al. (37) 

Kavand, Broffit, Levy and Warren (38) 

Cobiac and Vos (42) 

Kroon and Van Wyk (43) 
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Low validity 

Laurence et al. (29) 

Xiang, Liang, Chen and Chen (21*) 

Cho, Sun, Zhang and Grandjean (32*) 

Opydo-Stymaczek and Opydo (9*) 

Mahvi et al. (26) 

McGrady et al. (31*) 

Leavy et al. (39) 

Horowitz and Klunman (41) 

N/A (opinion piece/ discussion paper or review) 

Peckham (27*) 

Kumar (28*) 

Key Findings 

i. In Brazil, lifetime exposure to fluoridated water resulted in fewer ‘hidden’4 dental caries [3]. 

ii. In Brazil, it was easier to keep water fluoride content at the right levels in reticulated water, 

supplied to urban areas, compared to well water, used in rural areas [17]. 

iii. In Iowa, USA, three genes were found to influence risk of dental caries. This meant that some 

people in the study were more likely to have dental caries than others [19]. 

iv. Also in Iowa, USA, fluoride from food alone increased risk of dental fluorosis in some children 

[34*]. 

v. In the UK, fluoridated milk was found to help prevent tooth enamel from softening [30*]. 

vi. In Brazil, fluoride varnish helped reduce dental caries in children from rural areas. For areas 

where CWF is not feasible, fluoride varnish programmes showed positive results for children in 

low SES rural areas [12]. 

vii. In North Carolina, USA, a school based mouth rinse programme did not significantly reduce the 

number of dental caries amongst children from schools taking part [1]. 

viii. In the UK, the amount of fluoride in ‘made up’ infant foods and drinks depended mainly on the 

amount of fluoride in the water used to make them up [22]. 

ix. In Australia, some parents of preschool children found terms like ‘fluoride’, used in oral health 

pamphlets, difficult to understand [35]. 

x. In the UK, white flecks on teeth were more acceptable to adolescents than dental caries in 

fluoridated areas [37]. 

xi. In the USA, any visible opaque areas or white flecks on teeth reduced parental satisfaction with 

the look of their teenage child’s teeth, but not teenager’s satisfaction with their teeth [38]. 

xii. In Australia, adding fluoride to water in towns where there more than 1000 people cost less than 

treating the extra dental problems people had in areas where water was not fluoridated. 

xiii. In South Africa, a study calculated that even though most children had good teeth, adding 

fluoride to the water would improve oral health further and in so doing would more than ‘pay 

for itself’ in terms of saving in dental costs. 

                                                           
4
 Caries that are only detected by radiographs 
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Implications for the Ministry of Health’s fluoridation policy 

The review, for the period February to July 2012, supports community water fluoridation as an 

effective and valuable public health intervention for New Zealand. In particular it shows that 

community water fluoridation is more effective than some other oral public health interventions 

investigated – such as the supervised use of mouth rinses, which require the participation and 

compliance of those enrolled in a programme over a prolonged period of time. There is some 

suggestion however, that the effectiveness of community water fluoridation may vary between 

individuals due to genetic factors. This is a new finding and further studies need to be undertaken to 

confirm its validity across a wider range of populations. 

The review also identified challenges in extending community water fluoridation to rural 

communities (particularly those with a population of less than 1000). These were: higher costs for 

implementing and maintaining community water fluoridation and technical challenges in controlling 

fluctuations in water fluoride concentrations.   

When advising people about the benefits and risks of fluoride, the review identified the need for 

plain English, easy to understand language and use of pictures in any written material produced. 

Research Needs 

A number of research needs were identified in the papers reviewed. In addition some papers raised 

points of interest which would benefit from further, New Zealand based, research. These were: 

a. A study to determine the feasibility of real time analysis of fluoride ingestion by infants in areas 

with and without community water fluoridation in New Zealand. Results from such a study 

would aid the development of guidelines for the preparation and consumption of infant foods 

and beverages. 

b. A study of New Zealanders opinions on fine white flecks on teeth (mild dental fluorosis), 

compared to other faults found on teeth. 

c. An analysis of the cost effectiveness of community water fluoridation in New Zealand compared 

to other oral public health interventions. 
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Key findings and implications relevant to the Ministry of 

Health’s Community Water Fluoridation programme 

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

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

Impact of CWF on dental caries 

Hashizume, Mathais, Ciblis and Malitz (2012) [3] conducted a cohort study on hidden caries (in 

1996), amongst a population in Brazil who had benefitted from lifelong exposure to CWF and 

fluoridated toothpaste. This was compared to a 1975 baseline study conducted prior to the 

implementation of CWF and found a reduction in the prevalence of hidden caries from 26.4% in 

1975 to 12.9% in 1996. This study is of medium validity.  

Accuracy of water fluoride concentrations in an area with CWF 

Olivati, de Souza and Cury (2012) [17] examined the consistency of water fluoride concentrations 

monitored in Brazil. They found that the majority of areas sampled (80.8%) had water fluoride levels 

within the range considered optimal (0.6-0.8ppm). Of those samples found outside the optimal 

range, those measured by internal monitoring (by the water treatment plant operators) had below 

optimal fluoride concentrations, while those measured by external monitoring (primary data 

collection for the study), had above optimal fluoride concentrations. In addition a greater proportion 

of water samples from rural areas were outside the optimal range when compared to urban areas. 

The study demonstrates the greater challenges faced in controlling fluoride concentrations in rural 

water supplies. This study is of high validity.  

Iowa Fluoride Study (IFS) papers, a prospective cohort study of 12 years duration  

Wang et al. (2012) [19] undertook a cross-sectional study amongst IFS participants to examine 

whether genetic factors can influence caries risk. They found three genes which showed a consistent 

association with protection against caries.  The findings suggest CWF may not benefit all individuals 

within the population equally. This study is of high validity.  

Rankin et al. (2012) [34*]5 examined fluoride consumption from daily food intake using food diaries 

from the IFS. They found that 25 percent of infants exceeded the upper limit of fluoride intake in 

their first six months, falling to less than 1 percent by age 48 months. The authors conclude that 

“Some children receive a substantial proportion of dietary fluoride from solid food”. This study is of 

high validity. 

                                                           

Papers marked with an asterisk (*) were reviewed despite being outside initial inclusion criteria as they nonetheless had some relevance 

to CWF in New Zealand.  
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Effectiveness of fluoride supplement programmes to complement or provide an 

alternative to CWF 

Maliowski, Duggal, Stafford and Toumba (2012) [30*] examined the effects of fluoridated milk on 

tooth enamel. They found that fluoridated milk at 2.5ppm (the concentration currently used in 

school milk programmes in the UK) and at 5.0ppm both reduced enamel softening by a statistically 

significant amount. Fluoridated milk might offer a targeted alternative to CWF in areas with high 

caries incidence. This quantitative study is of high validity.  

Arruda et al. (2012) [12*] found that fluoride varnish provided an effective targeted alternative to 

CWF, particularly in low socio-economic status rural areas where CWF was not accessible to 

residents. This study is of medium validity.  

Divaris, Rozier and King (2012) [1*] evaluated a school based fluoride mouth-rinse programme. They 

found no statistically significant reduction in caries prevalence resulting from the programme. This 

ecological study is of medium validity.  

Fluoride content of infant meals and formula 

In a study of reconstituted infant food and beverages in the UK, Zohoori et al. (2012) [22], found that 

fluoride concentration primarily reflected the water used to make it up. Further studies were 

suggested to compare overall fluoride ingestion between areas with and without CWF. Whether 

infants exceeded recommended maximum daily fluoride intake could not be concluded as dietary 

data was not available. This study is considered of medium validity.  

Three papers on Communications and Community Engagement are relevant to the 

Ministry of Health community water fluoridation policy. 

Health literacy 

Arora et al. (2012) [35] found parents of pre-schoolers in Australia understood most oral health 

information. However, parents found terms such as ‘fluoride’ and ‘fissure sealant’ difficult to 

understand. The study highlighted the need to avoid, or adequately explain, medical jargon. Pictorial 

guides were found to be beneficial to aiding understanding of children’s oral health. This study is 

considered of medium validity.  

Aesthetic perceptions of teeth 

McGrady et al. (2012) [37] compared perceptions of dental fluorosis between areas with and 

without CWF in the United Kingdom, and found that mild dental fluorosis was more acceptable in 

the area with CWF. In addition, dental fluorosis was more acceptable than dental caries in areas of 

high socio-economic status. However both groups favoured uniformly very white teeth. This study is 

considered of medium validity.  

Kavand, Broffit, Levy and Warren (2012) [38] (surveying IFS participants in the USA) found that 

(mainly mild) dental fluorosis, was not significantly associated with how satisfied adolescents were 
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with their teeth. Parents of adolescents with dental fluorosis were significantly less satisfied with the 

appearance of their child’s teeth. This study is considered of medium validity.  

Two papers on ‘Other – Health Economics’ were relevant to the Ministry of 

Health’s water fluoridation policy. 

Cobiac and Vos (2012) [42] identified a cost saving in extending CWF in Australia to all populations of 

over 1000. The cost of extending CWF to populations below 1000 however, did not meet the current 

cost effectiveness threshold (in Australia) of $50,000 per Disability Adjusted Life Year (DALY). This 

study is considered of medium validity.  

Based on economic modelling, Kroon and Van Wyk (2012) [43] found CWF to be a cost-effective 

method of reducing dental caries in South Africa, despite a low caries prevalence there. The study is 

considered 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. 

The Ministry’s Annual Report on Drinking Water Quality 2010-20118 states fluoride was added to 

the drinking-water received by 58 percent of the population (2,329,000 people) in 115 zones. Of 

the 255 zones serving 1000 or more people, 39 percent (99) were fluoridated in the reporting 

period (1 July 2010 to 30 June 2011). It is cost effective to fluoridate zones serving more than 

1000 people (Wright et al 1999)9. 

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; 

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 ).   

                                                           
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
 http://www.health.govt.nz/publication/annual-review-drinking-water-quality-new-zealand-2010-2011 

9 Wright, JC; Bates, MN; Cutress, T; Lee, M. 1999. The Cost-effectiveness of Fluoridating Water Supplies in New Zealand. ESR Report for the 

Ministry of Health, Wellington. 
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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 Team10 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 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 68 percent of the population (2,329,000 

people) in 115 zones. Of the 255 zones serving 1000 or more people, 39 percent (99) were 

fluoridated in the reporting period (1 July 2010 to 30 June 2011). The maximum acceptable value 

for fluoride was exceeded by up to 20 percent in one zone (4000 people) in 2 of 52 (weekly) 

samples.11 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

 Personal communication., Corinne Thomson, Ministry of Health, email 22 November 2010 
11

 http://www.health.govt.nz/publication/annual-review-drinking-water-quality-new-zealand-2010-2011  
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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.12 (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. 

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

toothpastes is around 1000ppm (parts per million)13, 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 Zealand14.   

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 3 

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.’  

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 43 papers and abstracts, and include: 

• bibliographic details,  

                                                           
12

 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 
13

 http://www.moh.govt.nz/moh.nsf/pagesmh/3578 
14

 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. 
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• 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, and  

• comment on the implications for the Ministry’s CWF policy. 
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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 February and July 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 392 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 392 papers identified, 35 met the criteria listed above and were reviewed. A further 8 

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. 



14 

 

 

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 43 (35+8) 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 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.  

                                                           
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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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. 

3. ORAL AND PUBLIC HEALTH EPIDEMIOLOGY  

3.1 Hashizume, Mathias, Ciblis and Malitz (2012) [3] undertook a cohort study in 1996 to 

compare the effect of widespread use of fluorides on dental caries in Brazil. Hidden caries (those 

previously untreated) amongst children aged 8-14 years, who had benefitted from community water 

fluoridation since birth, were compared to hidden caries amongst children from a baseline study in 

the same area in 1975.The prevalence of hidden caries was 12.9% in 1996 compared to 26.4% in 

1975. 

The results show a marked reduction in both hidden caries and DMFT which is attributed to 

widespread increased exposure to fluoride (through CWF and dentifrices) between 1975 and 1996. 

 

 

 

 

 

 

 

3.2  Olivati, de Souza and Cury (2012) [17] examined the consistency of water fluoride 

concentrations monitored in Brazil, where optimal concentrations are 0.5-0.8ppm (based on local 

climatic conditions). The study found that 80.8% of water sampled had fluoride levels within this 

range. Of those outside the range 12.5% of samples had fluoride concentrations above 0.8ppm and 

6.7% had fluoride concentrations below 0.6ppm. A higher proportion of rural areas had samples 

outside the range stated compared to urban areas (there was a small difference in the percentage of 

concentrations within range between operational records - kept by the water treatment plant 

operators and primary data collected as part of the study - 76% compared to 80.8%). These were 

thought to be due to differences in water analysis. It was concluded that fluctuations were unlikely 

                                                           
17

 Hypomineralisation is a deficiency of minerals (in particular calcium) in the tooth enamel  

Relevant Points from Hashizume, Mathias, Ciblis and Malitz 

• This study is considered of medium validity as both data sets are dated and whilst the two 

studies were conducted at the same schools, the 1975 study provides only secondary data for 

comparison with the later (1996) investigation. In addition the effects of CWF and fluoride 

dentifrices were not able to be measured independently of one another 

• This study supports the Ministry of Health’s CWF policy. The author states that “The results do 

indicate that the widespread use of fluoride through public water supply and dentifrices decreases 

the prevalence of hidden caries”. 
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Relevant Points from Olivati, de Souza and Cury 

• This study is considered of high validity as a comprehensive set of samples were taken and 

results between two sampling systems compared. 

• This study has implications for the implementation of the Ministry of Health’s CWF policy as it 

identifies the need to monitor water fluoride concentrations, to ensure fluctuations are 

controlled and demonstrates the greater challenges faced in rural areas (compared to urban 

areas). Monitoring of fluoride supplies is already a requirement of Drinking Water Standards  in 

New Zealand (DWSNZ) 

Relevant Points from Wang et al. 

• This study is considered of high validity as it was based on prospective longitudinal data collected 

over a 12 year period.    

• The findings may have application to New Zealand as it suggested that CWF may benefit some 

individuals more than others, depending on their genetic susceptibility to caries. However, it should 

be noted that New Zealand has a more ethnically diverse population than that included in the 

study. 

 

to have a large impact on the benefits and risks of fluoride, which are dependent on longer term 

exposure. 

 

3.3 Wang et al. (2012) [19] studied the association between dental caries in children and genetic 

and environmental factors. This cross-sectional study was part of a wider prospective cohort study, 

the ‘Iowa Fluoride Study’ (IFS). Single nucleotide polymorphisms (SNP’s) in three genes showed a 

consistent association with protection against caries. These affected: salivary flow, enamel 

mineralisation and the hardness of dentine. Age and sex were not significantly associated with 

number of dental caries and the group was too homogenous (97% Caucasian), to look at ethnicity. 

 

3.4  Rankin et al. (2012) [34*] examined the amount of fluoride consumed, from daily food 

intake, by infants and young children as part of the IFS. They found that at 6 months old an 

estimated 8 percent of fluoride came from solid foods, and that this increased with age until 24 

months when dietary fluoride intakes stabilised at 36-39 percent. This resulted in 25 percent of 

children exceeding the upper limit for fluoride intake at 6 months, falling to less than 1 percent of 

children exceeding the upper limit for fluoride intake by the age of 48 months. The authors stated 

that: “This high level of fluoride ingestion from dietary sources alone places these children at risk for 

developing dental fluorosis”. 

The authors referred to a New Zealand based study by Chowdury which found lower levels of 

fluoride ingestion for infants aged 11-13 months in areas with CWF. It was suggested that difference 

in findings between Chowdury and Rankin could be due to higher rates of breast feeding in New 

Zealand. 
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Relevant Points from Maliowski, Duggal, Stafford and Toumba 

• This quantitative study is considered of high validity as it had a strict study protocol. 

• Although the study is not relevant to the Ministry of Health’s CWF policy, it does suggest that 

fluoridated milk might offer a targeted, alternative to CWF for areas with higher dental caries 

prevalence where CWF is note feasible. 

Relevant Points from Rankin et al. 

• This study is considered of high validity as it was based on prospective longitudinal data collected 

over a 12 year period.    

• Although this study is not of direct relevance to the Ministry of Health’s CWF policy,  note should 

be taken of the authors conclusion that: “some children receive a substantial proportion of dietary 

fluoride from solid food”. 

 

 

3.5  Maliowski, Duggal, Stafford and Toumba (2012) [30*] examined the effect of varying 

concentrations of fluoridated milk on dental enamel. This UK study involved volunteers wearing 

slabs of dental enamel (derived from teeth removed for orthodontic reasons) which were then 

exposed to different levels of fluoride concentrations in milk. The fluoride levels used in the 

experiment matched those currently used in school fluoridated milk programmes (2.5ppm) as well 

as an increased level (5.0ppm) both were well within limits for fluoride exposure. Conducted under 

experimental conditions the study found that enamel softening was (statiscally significantly) reduced 

when exposed daily to fluoridated milk at concentrations of 2.5 and 5.0ppm. 

 

3.6  Arruda et al. (2012) [12] examined the impact of a 5% fluoride application on dental caries in 

Brazilian children. The study intervention was on children from rural areas who do not have access 

to CWF, which is provided to all urban areas in Brazil. For some children the intervention was on top 

of CWF because some went to school in urban areas. The study found that children with partial 

access to CWF (at school but not at home) had fewer carious surfaces than those with no access, but 

that this difference was not statistically significant. Fluoride varnish, applied up to twice over a 12 

month period led to a statistically significant reduction in carious surface increment. The attrition 

rate for the varnish intervention was high even over 12 months there may therefore be compliance 

issues in applying it as a long term strategy. It should be noted that as the study was conducted 

amongst under-served (by dental services), low socio-economic status, rural children it cannot be 

generalised to other groups. 
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Relevant Points from Arruda et al. 

• This study is considered of medium validity as, although the initial sample size was high (n=1363), 

there was also a very high attrition rate (44%). 

• The study is not relevant to the Ministry of Health’s CWF policy, but does support fluoride varnish 

as a targeted alternative to CWF in rural areas where there is high caries prevalence. 

 
 

3.7  Divaris, Rozier and King (2012) [1*] undertook a study to examine the effectiveness of a 

school based, fluoride mouth-rinse programme in North Carolina, USA. The study found a small non-

statistically significant reduction in caries prevalence in both primary and mixed dentition with the 

use of fluoride mouth rinse. There was a greater caries preventative effect in high caries risk schools 

compared to low caries risk schools, however the difference was not statistically significant. The 

study found that the main factors associated with caries risk in North Carolina were: low income, 

brushing frequency, access to dental care and dental sealants. The use of fluoride mouth-rinse had a 

low (non-statistically significant) impact on caries prevention. The success of the fluoride mouth-

rinse programmes is dependent on compliance. It was therefore concluded that the use of school 

based, fluoride mouth-rinse programmes is not supported as a targeted alternative to CWF. 

 

 

 

 

 

3.8  Zohoori et al. (2012) [22] studied the impact of water fluoride concentration on the fluoride 

content on infant food and beverages requiring rehydration in the UK. They found that although 

there was some fluoride in foods and beverages in their dried form, in their ready to eat form 

fluoride concentration primarily represented the fluoride content of the water used to prepare 

them. Whether infants exceeded recommended maximum daily fluoride intake could not be 

concluded as dietary data was not available. 

 

 

 

 

 

Relevant Points from Divaris, Rozier and King  

• This ecological study is of medium validity.  

• This study has implications for the Ministry of Health’s water fluoridation policy because it does 

not support the use of an alternative, long term programme for topical fluoride supplementation 

which requires continued participation and compliance. 

 

Relevant Points from Zohoori et al. 

• This study is considered of medium validity. Testing was done under laboratory conditions using 

more than one sample for each product however these samples were then mixed.  

• This study is of relevance to the Ministry of Health’s CWF policy as the authors recommended 

further studies to determine daily fluoride ingestion by infants in areas with and without CWF to 

aid in the development of guidelines on preparation and consumption of these foodstuffs. 

 



 

4. COMMUNICATION AND COMMUNITY ENGAGEMENT  

4.1  Arora et al. (2012) [35] evaluated oral health education materials for pre-schoolers in New 

South Wales, Australia. He found that, in general, mothers found these easy to read but found terms 

such as ‘fluoride’ and ‘fissure sealant’ difficult to understand and would benefit from pictorial 

guides. 

 

4.2  McGrady et al. (2012) [37] compared adolescent perceptions of the aesthetic impact of 

dental fluorosis between areas with and without CWF in the north of England. They found that mild 

fluorosis was more acceptable in the CWF area. They also found that dental fluorosis was more 

acceptable than dental caries in less deprived areas and the opposite was true in more deprived 

areas.  

 

 

 

 

 

4.3  Kavand, Broffitt, Levy and Warren (2012) [38] compared aesthetic dental perceptions 

between young adolescents and their parents as part of the IFS. Adolescents generally had less 

satisfaction with the appearance of their teeth compared to their parents. Dental fluorosis, 

significantly reduced parental satisfaction with the appearance of adolescent’s teeth, but did not 

significantly reduce satisfaction amongst the adolescents themselves.  The study was made up 

almost entirely of white, middle to high income families and cannot generalised beyond this group. 

 

 

 

 

Relevant points from Arora et al. 

• This study is considered of medium validity as it incorporated a small (n=24) convenience sample 

group of caregivers from low socio-economic backgrounds. 

• The study is of relevance to the implementation of the Ministry of Health’s CWF policy as it highlights 

the need for plain English language, pictorial guides and the avoidance of medical jargon when 

preparing oral health information, (including on CWF) 

 

Relevant points from McGrady et al. 

• This study is considered of medium validity as whilst the sample population is large (n=1553) 

and confounders are controlled for, outcomes are limited to a simple ranking of data. 

• This study is of relevance to the Ministry of Health’s CWF policy in that a study of attitudes to 

dental fluorosis in New Zealand may be of benefit. The article highlights the diversity of attitudes 

towards the aesthetic impact of fluorosis, making generalisation difficult. 

Relevant points from Kavand, Broffitt, Levy and Warren 

• This study is considered of medium validity, as the sample population is relatively large (n=376) 

but dominated by middle to high income Caucasian families. 

• This study suggests a New Zealand based survey of aesthetic perceptions of teeth with and 

without dental fluorosis might be useful. 
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5. OTHER: HEALTH ECONOMICS  

5.1  Cobiac and Vos (2012) [42] examined the cost-effectiveness of extending the coverage of 

CWF to prevent dental caries in Australia. Findings were based on a 15% increase in the proportion 

of caries free children and a 15 year lifespan for fluoridation equipment. Costs per capita for CWF 

were calculated at A$0.26 for urban dwellers and A$26.00 for rural dwellers and discounting was set 

at 3% per annum (based on that used for pharmaceutical products). They found that extending CWF 

to cover all communities over 1000 people represented a cost saving. Extending coverage to smaller 

communities was found not to be cost effective at the current cost effectiveness threshold 

(compared with that for pharmaceuticals) of A$50,000 per DALY18. 

 

5.2  Kroon and Van Wyk (2012) [43] undertook economic modelling on the viability of CWF in 

South Africa to prevent dental caries. The modelling calculated cost effectiveness ratios19 assuming 

caries reductions of 15%, 30% and 50%. It found that the cost benefit ratio ranged from 0.34 at 15% 

caries reduction to 0.10 at 50% caries reduction. This is well below the benchmark value of 1, set for 

the implementation of new public health initiatives. The study was conservative in not including 

‘indirect costs’ (such as time lost from work for to fix carious lesions) or intangible costs (such as 

toothache). The study did not make comparisons to other public health interventions. 

 

 

 

 

                                                           
18

 DALY= Disability adjusted life year. 
19

 cost effectiveness ratio defined as cost per person per year to save 1 DMFT 

Relevant points from Kroon and Van Wyk 

• This study is considered of medium validity. 

• Although the findings cannot be generalised due to differences in population and healthcare 

systems (South Africa has very low rates of dental caries), the model may be suitable for a cost 

benefit analysis of CWF in New Zealand. 

 

Relevant points from Cobiac and Vos 

• This study is considered of medium validity because information on dental caries is dated, 

despite the use of a good study protocol. 

• This study is of relevance to the Ministry of Health’s CWF policy as provides evidence that CWF 

remains a cost effective public health intervention for larger communities (over 1000 people). A 

similar methodology could be applied to examining the cost effectiveness of CWF in New 

Zealand. 
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 APPENDICES 

Appendix 1: Reviews: Oral and Public Health Epidemiology 

 

[1*] Review Date: February 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Effectiveness of a School-based Fluoride Mouthrinse Program 

Divaris K, Rozier RG, King RS 

Journal of Dental Research 

2012 

91 

282-287 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

“The aims of this study were to estimate the caries-preventive effects of a school-based 

weekly fluoride mouthrinse (FMR) program and to determine whether its effectiveness 

varied by school-level caries risk. We used clinical and parent-reported data for 1,363 

children in grades 1 through 5 from a probability sample of North Carolina (NC) 

schoolchildren. Children's caries experience was measured using decayed and filled primary 

(d(2,3)fs) and total (d(2,3)fs+D(2,3)MFS) tooth surfaces. Program participation was quantified 

using 'FMR years'. To estimate caries risk at program entry, children were matched with NC 

kindergarten-surveillance data representing school-level mean untreated decay (low-risk 

school: < 1 and high-risk school: ≥ 1 untreated carious teeth). Mean d(2,3)fs was 4.1 [95% 

confidence limits (CL) = 3.7, 4.5]. Overall, each 'FMR year' was associated with weak 

reduction of caries prevalence in the primary [prevalence ratio (PR) = 0.98; 95% CL = 0.90, 

1.06] and the mixed dentition (PR = 0.98; 95% CL = 0.91, 1.05). We found a trend toward a 

larger caries-preventive benefit among children in high-risk schools compared with those in 

low-risk schools (i.e., 55% vs. 10% caries reduction for 5 to 6 yrs of FMR participation 

compared to none). Although this difference was not confirmed statistically, our results 

indicate that children in high-risk schools, as identified by school-level surveillance data, may 

experience substantial caries-preventive benefits from long-term FMR participation.” 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

North Carolina, USA 

2003-2004 

Ecological Study 

Medium 

Key Points: • The study focus is oral health disparities according to socio-economic status and 

ethnicity. 

• The main factors affecting caries risk were identified as: family income, brushing 

frequency, access to dental care and presence of sealants. 

• School based fluoride mouth rinse led to minor (statistically non-significant) reductions 

in caries prevalence. 

• Greater reduction in caries prevalence was achieved in ‘high risk’ schools (i.e. those 

schools which had >1 tooth with untreated caries the year the child being studied was 

in kindergarten), however the results remained statistically non-significant. 

• The effectiveness (including cost effectiveness) of results depends on long term 



22 

 

participation in, and compliance with, the program. 

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 population (n= 1363) 

Limitations: 

• Possibility of recall bias as the study was dependent on parental reporting of 

participation in the FMR Program. 

• 55% success rate in matching individual students with national survey data. 

• Ecological fallacy 

Can the findings be generalised? Only to areas with similar provision of health services 

Are the findings applicable to 

CWF in New Zealand? 
NO 

Implications for the Ministry of 

Health’s CWF fluoridation 

policy: 

This study examined a public health initiative aimed at reducing dental caries, which was 

reliant on long term participation and compliance. Results were not statistically significant 

and therefore unlikely to be effective/ cost effective.  
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[2] Review Date: February 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Fluoride content in toothpastes commercialised for children in Chile and discussion on 

professional recommendations for use. 

Giacaman RA, Carrera CA, Munoz-Sandoval C, Fernandez C, Cury JA 

International Journal of Paediatric Dentistry 

2012 

e-publication 

e-publication 

Oral and Public Health Epidemiology 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

“Background: In Chile, no information is available regarding the soluble fluoride (F) content 

in the toothpastes commercialized for children and the country's guidelines recommend the 

use of F in toothpastes in an age-dependent concentration. No global consensus has been 

reached on this subject.  

Aim: To determine the soluble F concentration in dentifrices for children sold in Chile and to 

discuss Chilean guidelines and professional recommendations of use.  

Design: Three samples of twelve different dentifrices were purchased from drugstores. 

Toothpastes were analysed in duplicate using an ion-specific electrode. The concentrations of 

total F (TF) and total soluble F (TSF) were determined (μg F/g).  

Results: Measured TF was consistent with that declared by the manufacturer in eight 

products. Two dentifrices showed lower TF and two higher F concentrations than declared. 

Toothpaste marketed as low-F (450ppm), showed F concentration threefold higher. Most 

dentifrices exhibited TSF concentrations similar to the TF content, except one sample that 

displayed considerably lower TSF than TF. Recommendations on F toothpastes use in children 

widely vary from country to country.  

Conclusions: Most dentifrices for children match F content in the labelling, but 

recommendations are not supported by the best evidence available on the benefit/risk of F 

toothpastes use.” 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

Chile 

Not given 

Analysis of fluoride levels in toothpastes 

N/A discussion paper 

Key Points: • Fluoride concentrations in ‘low fluoride’ (mean 569ppm, range 380.8-1380.4ppm) and 

standard toothpastes (mean 1268ppm, range 1121.4-1534.5ppm) varied widely 

between products. 

• There was consistency between fluoride content listed on the label and actual fluoride 

content in 66% (8/12) of the toothpastes tested. 

• A minimum fluoride content of 1000ppm was identified as necessary to prevent caries.   

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 
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The study reaches valid 

conclusions with respect to the 

initial hypothesis/aim? 

FAIR 

 

FAIR 

Strengths: • Blinded analysis 

Limitations: 
• Small sample size 

• Not directly relevant to CWF policy 

Can the findings be generalised? NO 

Are the findings applicable to 

CWF in New Zealand? 
NO 

Implications for the Ministry of 

Health’s CWF policy: 

• Not directly relevant to CWF policy. But for oral health regulation. Raises questions 

regarding use of manufacturers’ labels when calculating daily fluoride intake. 
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[3] Review Date: February 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Effect of the widespread use of fluorides on the occurrence of hidden caries in children 

Hashizume LN, Mathias TC, Cibils DM, Malitz M 

International Journal of Paediatric Dentistry 

2012 

e-publication 

e-publication 

Oral and Public Health Epidemiology 

Summary of Study/ Abstract: 

 

 

 

 

 

 

“Background: It has been suggested that the widespread use of fluorides could interfere in 

the prevalence of clinically undetected occlusal dentine caries.  

Aim: The objective of this study was to determine the role of public water fluoridation and 

fluoride dentifrice on the prevalence of hidden caries in 8-10-year-old children.  

Design: Clinical and radiographic data on schoolchildren collected in an epidemiologic study 

in Porto Alegre, Brazil, at two moments, 1975 (n = 228) and 1996 (n = 213), were analysed. 

Only the first permanent molars were studied. Only children of the 1996 examinations had 

benefited from fluoridated water soon after birth and had regular access to fluoride 

dentifrices. The criterion applied for hidden caries, when data from 1975 to 1996 were 

compared, was clinical sound surfaces that presented a radiolucent zone in the dentine. 

Results: The prevalence of clinically sound surfaces and percentage of hidden caries was 0.51 

and 26.4% in 1975 and 2.67 and 12.9% in 1996, respectively. The prevalence of hidden caries 

differed statistically between the two periods (P < 0.05). Conclusions. The results do indicate 

that the widespread use of fluoride via public water supply and dentifrices decreases the 

prevalence of hidden caries.” 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

Porto Alegre, Brazil 

1975 and 1996 

Cohort Study 

Medium 

Key Points: • There was a 51% reduction in surfaces with hidden caries between the 1975 and 1996 

populations. 

• There was a decline of DMFT from 5.00 (+/- 2.52) in 1975 to 1.84 (+/- 1.48) in 1996. This 

was supported by a decline in DMFS from 9.07 (+/- 5.60) in 1975 to 2.74 (+/- 2.90) in 

1996.    

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 

 

YES  

 

YES 

 

FAIR 

 

YES 
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conclusions with respect to the 

initial hypothesis/aim? 

YES 

Strengths: 
• Calibration of the 1996 examiner with the 1975 examiner reached a standard of 0.86 – 

deemed ‘excellent’. 

• Children from the same school used, which served a population with low to medium 

socio-economic status. 

• No other preventative programs had been carried out with the school 

Limitations: 
• An old study – data last collected in 1996; therefore relevance to 2012 is limited 

• The study examined the combined effect of fluoridated water and fluoridated 

toothpaste. 

• Confounding by other differences between the two study populations was not 

investigated. 

Can the findings be generalised? YES 

Are the findings applicable to 

CWF in New Zealand? 
YES 

Implications for the Ministry of 

Health’s CWF policy: 

• Supports the use of CWF (when combined with use of fluoridated toothpaste) in 

reducing dental caries, the authors noted: “The results do indicate that the widespread 

use of fluoride via public water supply and dentifrices decreases the prevalence of 

hidden caries.” 
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 [4] Review Date: February 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Fluoride bioavailability in saliva and plaque 

Naumova EA, Kuehni P, Herrtenstein P, Markovic L, Jordan RA, Gaengler P and Arnold WH 

BMC Oral Health 

2012 

12:3 

 

Oral and Public Health Epidemiology 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

“Background: Different fluoride formulations may have different effects on caries 

prevention. It was the aim of this clinical study to assess the fluoride content, provided by 

NaF compared to amine fluoride, in saliva and plaque.  

Methods: Eight trained volunteers brushed their teeth in the morning for 3 minutes with 

either NaF or amine fluoride, and saliva and 3-day-plaque-regrowth was collected at 5 time 

intervals during 6 hours after tooth brushing. The amount of collected saliva and plaque was 

measured, and the fluoride content was analysed using a fluoride sensitive electrode. All 

subjects repeated all study cycles 5 times, and 3 cycles per subject underwent statistical 

analysis using the Wilcoxon-Mann-Whitney test.  

Results: Immediately after brushing the fluoride concentration in saliva increased rapidly and 

dropped to the baseline level after 360 minutes. No difference was found between NaF and 

amine fluoride. All plaque fluoride levels were elevated after 30 minutes until 120 minutes 

after tooth brushing, and decreasing after 360 minutes to baseline. According to the highly 

individual profile of fluoride in saliva and plaque, both levels of bioavailability correlated for 

the first 30 minutes, and the fluoride content of saliva and plaque was back to baseline after 

6 hours.  

Conclusions: Fluoride levels in saliva and plaque are inter-individually highly variable. 

However, no significant difference in bioavailability between NaF and amine fluoride, in 

saliva, or in plaque was found.” 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

University of Witten/ Herdecke, Germany  

2008 

Cross-over study 

medium 

Key Points: • Salivary fluoride concentration was statistically significantly higher immediately after 

brushing until 6 hours after brushing with sodium fluoride toothpaste when compared 

to brushing with amino fluoride toothpaste. 

•  Saliva fluoride content remained high for both toothpastes after 30 minutes (but not 

significantly so) and returned to baseline after 360 minutes. 

• Fluoride content in plaque did not increase immediately after brushing, it did increase 

30 minutes after brushing but not significantly so. 

• Fluoride plaque content returned to close to baseline 360 minutes after brushing. 

• There was a high degree of interpersonal and intrapersonal variation in both saliva 

fluoride concentration and plaque fluoride concentration regardless of toothpaste 

used. 

Evaluation Criterion: 

The aim/ hypothesis of the study 
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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 

 

FAIR – conclusion was very broad 

Strengths: 

• Confounding by consumption of fluoride rich food and beverages was controlled for. 

Whilst confounding by drinking water fluoride concentration was not controlled for, all 

study participants lived in the same area, where water fluoride concentration was 

recorded at 0.2ppm.  

Limitations: 
• Very low sample size – eight individuals 

• Testing had nothing to do with CWF 

Can the findings be generalised? YES 

Are the findings applicable to 

CWF in New Zealand? 
 NO 

Implications for the Ministry of 

Health’s CWF policy: 

The study provides an indication of the period of time topically applied fluoride remains in 

the oral cavity after tooth brushing. Given the high degree of interpersonal and intrapersonal 

variation this can only be interpreted as a rough guide. 
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 [5] Review Date: February 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

The Effect of Casein Phosphopeptide toothpaste versus fluoride toothpaste on 

remineralisation of primary tooth enamel 

Yimcharoen V, Praphasri R, Kiatchallermwong W 

Southeast Asia Journal of Tropical Medicine and Public Health 

2011 

42:4 

1032-1040 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

“This study evaluated the effect of a CPP-containing toothpaste and compared it with 

fluoride-containing toothpastes on remineralisation of caries-like lesions in primary teeth 

enamel, using polarized light microscopy. Forty-eight sound primary incisors were coated 

with nail varnish, leaving two 1x1 mm windows before being placed in a demineralizing 

solution for 4 days. After demineralization, all the specimens were coated with nail varnish 

over one window and were randomly assigned to 4 groups (A to D; n = 12). Group A teeth 

were exposed to distilled water. Group B teeth were exposed to a CPP-containing toothpaste 

(Hi Herb). Group C teeth were exposed to 260ppm fluoride-containing toothpaste (Smile 

baby tooth-gel). Group D teeth were exposed to 500ppm fluoride-containing toothpaste 

(Oralmed Kid). Polarized light microscopy was used to evaluate lesion depth, before and after 

a 7-day pH cycle. Lesion depth was measured using a computerized method with the Image-

Pro Plus program. Differences in mean lesion depth within groups and between groups were 

analysed using the paired t-test, Kruskal-Wallis test and Mann-Whitney U test at a 95% level 

of confidence. Mean lesion depths in Groups A, B, C and D significantly increased by 110.1, 

36.1, 40.2 and 18.2%, respectively. The mean lesion depths for all the toothpaste groups (B, C 

and D) were significantly different from the control group (A). Comparisons made among 

treatment groups showed Group D was significantly different from Groups B and C. All 

toothpastes were effective for inhibiting progression of carious lesions. However, 500ppm 

fluoride-containing toothpaste inhibited lesion progression better than a CPP-containing 

toothpaste and a 260ppm fluoride-containing toothpaste.” 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

Thailand 

Not given 

In vitro study 

medium 

Key Points: • Lesion depth on demineralised teeth was greatest when no toothpaste was used 

(control), 110% increase from original. 

• Low fluoride toothpaste (260ppm) had second largest increase in lesion depth (40.2% 

increase from original). This was followed by casein phosphopeptide toothpaste 

(calcium and phosphate replace fluoride) which had an increased lesion depth of 36.1% 

from original. Lowest lesion increase resulted from use of standard toothpaste 

(500ppm) which showed an increased lesion depth of 18.2%. 

• All types of toothpaste significantly reduced progression of lesions when compared to 

the control. 

• Standard fluoride toothpaste significantly reduced progression of lesions when 

compared to low fluoride and casein phosphopeptide toothpastes. 

• All types of toothpaste inhibited further demineralisation of teeth but none were 

associated with remineralisation.  
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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: • Quantitative study 

Limitations: • Very low sample size 48 teeth, split into four groups – 12 teeth tested per group. 

Can the findings be generalised? YES 

Are the findings applicable to 

CWF in New Zealand? 
NO 

Implications for the Ministry of 

Health’s CWF policy: 
NONE 
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[6] Date: March 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Dental fluorosis linked to degassing of Ambrym volcano, Vanuatu: a novel exposure pathway 

Alibone R, Cronin SJ, Charley DT, Neall VE, Stewart RR, Oppenheimer C 

Environmental Geochemical Health 

2012 

34 

155-170 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

“Ambrym in Vanuatu is a persistently degassing island volcano whose inhabitants harvest 

rainwater for their potable water needs. The findings from this study indicate that dental 

fluorosis is prevalent in the population due to fluoride contamination of rainwater by the 

volcanic plume. A dental survey was undertaken of 835 children aged 6–18 years using the 

Dean’s Index of Fluorosis (see Appendix 5). Prevalence of dental fluorosis was found to be 

96% in the target area of West Ambrym, 71% in North Ambrym, and 61% in Southeast 

Ambrym. This spatial distribution appears to reflect the prevailing winds and rainfall patterns 

on the island. Severe cases were predominantly in West Ambrym, the most arid part of the 

island, and the most commonly affected by the volcanic plume. Over 50 km downwind, on a 

portion of Malakula Island, the dental fluorosis prevalence was 85%, with 36% prevalence on 

Tongoa Island, an area rarely affected by volcanic emissions. Drinking water samples from 

West Ambrym contained fluoride levels from 0.7 to 9.5ppm F (average 4.2ppm F, n = 158) 

with 99% exceeding the recommended concentration of 1.0ppm F. The pathway of fluoride-

enriched rainwater impacting upon human health as identified in this study has not 

previously been recognised in the aetiology of fluorosis. This is an important consideration 

for populations in the vicinity of degassing volcanoes, particularly where rainwater comprises 

the primary potable water supply for humans or animals.” 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

Vanuatu 

January-July 2005 

Prevalence Study  

Low 

Key Points: • Water samples were taken from household rainwater tanks from 18/37 villages in West 

Ambrym. 

• Prevalence of dental fluorosis ranged from 100% in Tama to 36% in Tongoa although 

the sample size in Tama was very small (n=26). 

• 96% of the population of West Ambrym had fluorosis >50% moderate level fluorosis. 

• Drinking water samples (from rainwater tanks) ranged from 0.7-9.5ppmF/l (mean 

4.2ppmF/l) 

• Groundwater sources ranged from 1.8-2.8ppmF/l (mean 2.2ppmF/l) 

• Highest water fluoride concentrations were found west of volcanic vents supporting 

wind dispersed plume dispersal. There was also a correlation between fluoride 

concentration and: distance from vents and elevation  

• No correlation was found between water fluoride concentration and fluorosis. Reasons 

suggested include: current concentrations were used (therefore exposure history was 

not taken into account). 

Evaluation Criterion:  
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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? 

NO 

 

FAIR 

FAIR 

YES  

 

HYPOTHESIS NOT STATED 

Strengths: • Large sample size 

• Testing of inter examiner reliability was undertaken. 

Limitations: • Water samples were collected only once (January 2005) from less than half the villages 

of one of the six sites studies. 

• Random or statistical selection of study subjects “was not feasible within this social 

environment” therefore local chiefs were consulted about appropriate villages and 

schools to survey. This may have led to a biased sample being selected.  

• Nothing to do with CWF 

Can the findings be generalised? NO 

Are the findings applicable to 

CWF in New Zealand? 

NO 

Implications for the Ministry of 

Health’s CWF policy: 

NONE 
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[7] Date: March 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Monitoring the Fluoride Concentration in the ground water of tea gardens and brick industry 

areas of Dibrugarth District, Assam, India 

Borah J 

International Journal of Chemical Science 

2011 

9(4) 

1613-1618 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

“In this study, ground water samples collected from different locations of the Dibrugarh 

district were measured for fluoride concentration and some other physico-chemical 

properties. Water samples were collected from tea gardens and brick industry areas of the 

district in the month of January February of 2011. Ground water of the study area was found 

slightly acidic in nature with pH range 5.3-7.3. Ion selective electrode method is employed for 

measuring the fluoride concentration. Fluoride level is found in the range from 0.0222 to 

0.5789mg/L, which is quite below the maximum permissible level, 1.5mg/L. No case of 

fluorosis was found in the study area.” 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

Assam, India 

January-February 2011 

Groundwater Analysis 

Low 

Key Points: • It was hypothesised that pesticides, fertilisers and other chemicals used in the tea 

industry would lead to increased fluoride in groundwater. 

• It was also hypothesised that the brick making process would also increase 

groundwater fluoride concentration. 

• Fluoride levels in groundwater around tea gardens and brick kilns ranged from 0.02-

0.57mg/l well below the maximum permissible level of 1.5mg/l. 

• No cases of dental or skeletal fluorosis were found in the 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? 

 

NO 

 

DON’T KNOW – not enough information given re how prevalence data on fluorosis was 

collected 

DON’T KNOW – see above 

NO CONCLUSION STATED 

 

NO CONCLUSION STATED 

Strengths: • Nil 

Limitations: • Lack of information on aim, method and conclusion. Minimal discussion of results (none 
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referenced) 

• Not relevant to CWF  

Can the findings be generalised? NO 

Are the findings applicable to 

CWF in New Zealand? 

NO 

Implications for the Ministry of 

Health’s CWF policy: 

NONE 



 

 [8] Date: March 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Evaluation of the effects of dental fluorosis on crown dimensions of permanent and 

deciduous teeth 

Kirzioğlu Z, Kőseler Şentut T, Karayilmaz H 

Fluoride 

2011 

44(4) 

215-226 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

“The objective of this study was to investigate the impact of fluorosis on the size of 

deciduous and permanent teeth, and to compare the data with those of teeth without 

fluorosis. Plaster moulds were obtained from 180 patients between the ages of 8 and 16 

(mean 11.9±1.4 years) who were eligible for the study. The moulds were divided into 

deciduous and permanent teeth according to the ages of the patients, and teeth were 

divided into five groups according to the level of fluorosis. No significant differences were 

found in the dimensions of deciduous teeth between all groups (p>0.05), even in patients 

with late mixed dentition. However, for the permanent teeth, the dimensions were generally 

lower in the fluorosed teeth than in the non-fluorosed healthy teeth. These differences were 

found between mesio-distal dimensions of permanent maxillary, right, and left central 

incisors, respectively (p = 0.010 and p = 0.012), and between left second premolars (p = 

0.035) and left first molars (p = 0.043). For the mesio-distal dimensions of mandibulary teeth, 

a significant difference in dimensions of first molars (p = 0.018) and in left central incisors (p 

= 0.002) was found.” 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

Isparta and Antalya, Turkey 

Not stated 

Cross Sectional Study   

Low 

Key Points: • The study compared the teeth of a group of children aged 8-16 years (n=100) with 

fluorosis from an area with naturally high fluoride (2.16-4.30ppm) compared to children 

(n=80) without fluorosis from an area with naturally low fluoride (<0.3ppm), all of 

whom attended a dental clinic at the University of Sűleyman Demierel, Isparta. 

• The Thylstrup-Fejerskov scale (see Appendix 6) was used to determine presence and 

degree of fluorosis.  

• Moulds of teeth were taken and measurements were taken using plaster casts from the 

moulds. This was done using digital callipers by a single examiner. 

• There was no statistically significant difference in deciduous tooth sizes between the 

two groups. 

• For permanent teeth statistically significant differences in tooth size between subjects 

with fluorosis and those without for the following teeth: left second premolar, left first 

molar, left central incisor 

• Results of this study were compared to a number of other studies, results varied  

Evaluation Criterion: 

The aim/ hypothesis of the study 

are clearly stated? 

The study method is 

appropriate? 

 

YES  

 

GOOD 
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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 

YES  

 

YES 

Strengths: • Mechanical measurement of teeth undertaken 

• Only life-long residents were included in the study, therefore period of exposure known 

• Single examiners and standardised conditions used to determine degree of fluorosis 

and size of teeth. 

Limitations: • Fluoride levels well in excess of those used for CWF. 

• The most extreme degree of fluorosis (T-F 4+) had to be excluded due to the small 

number of teeth (n=31) affected to this level. 

• Other sources of fluoride not controlled for. 

Can the findings be generalised? • NO - fluoride levels well in excess of those used for CWF. 

Are the findings applicable to 

CWF in New Zealand? 

NO - fluoride levels well in excess of those used for CWF. 

Implications for the Ministry of 

Health’s CWF policy: 

NONE 
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 [9*] Date: March 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Fluoride Content of Selected Infant Foods Containing Poultry or Fish Marketed in Poland 

Opydo-Szymaczek J, Opydo J 

Fluoride 

2011 

44(4) 

232-237 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

“The aim of this study was to determine the fluoride (F) content of 19 kinds of ready-to-eat 

infant foods containing fish or poultry sold in Poland under three different brand names. 

Analyses of samples were performed by the perchloric acid digestion-diffusion procedure of 

Taves followed by determination of F by use of an ion-selective F electrode (09–37 type) and 

a RAE 111 chloride-silver reference electrode (MARAT). The F concentration in foods 

containing chicken, turkey, and fish ranged from 0.12 to 1.06mg/kg, 0.15 to 0.74mg/kg, and 

0.16 to 0.44mg/kg, respectively. If infants are fed according to current dietary 

recommendations in Poland, consumption of these foods should not increase the risk of 

dental fluorosis.” 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

Poznan, Poland 

2011 

Laboratory Test 

Low 

Key Points: • 19 types of ready to eat infant food containing fish, chicken and turkey were tested 

• Differences in fluoride levels were suggested to result from the accumulation in bones 

and skin. Fluoride was low in the fished based meal due to their being prepared using 

filleted fish. Meat in the chicken and turkey meals was mechanically-recovered. 

Fluoride concentration was thought to be higher in chicken based meals due to chicken 

bones being more easily crushed and powdered in the separation process (compared to 

turkey). 

• “Infant foods examined did not increase fluoride intake beyond the upper limit based on 

current dietary recommendations” (in Poland: 0.1mg/kg body weight). 

• Within the “discussion” part of the text the author identifies that the Institute of 

Medicine also has a figure for adequate intake (AI) and that this should be “dropped 

from common usage since there is no physiological requirement for fluoride in the 

human body”.  

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  

 

GOOD 

FAIR 
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conclusions reached? 

The study reaches valid 

conclusions with respect to the 

initial hypothesis/aim? 

Partially – assumption made about adequate intake being obsolete 

YES  - goes beyond initial aim to model actual levels of fluoride consumption based on 

current dietary recommendations in Poland 

Strengths: • Quantitative study 

Limitations: • Two separate jars of each food type were bought, however it does not state whether 

these were bought from different stores or selected from different batches. 

• Does not relate to CWF 

Can the findings be generalised? NO – there are specific nutritional requirements for baby foods in Poland which may differ 

from other countries. 

Are the findings applicable to 

CWF in New Zealand? 

NO 

Implications for the Ministry of 

Health’s CWF policy: 

NONE 
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 [10] Date: March 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Endemic Dental Fluorosis and Associated Risk Factors in Dausa District, Rajasthan India) 

Yadav RK, Gautam R, Saini Y, Singh A 

World Applied Sciences Journal 

2012 

16(1) 

30-33 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

“The increased incidence of dental fluorosis in developing countries over the last two 

decades is considered to be largely due to the wide spread use of fluoride. A study was 

carried out in Dausa district to investigate the prevalence of dental fluorosis and its effects 

on teeth due to ingestion and exposure to fluoride over a long period of time. The drinking 

water limit for fluoride is 1.5 mg/ L. In the study area the fluoride level in ground water was 

found beyond permissible limit and the majority of the population was suffering from dental 

fluorosis. The survey of the study area revealed high concentration of fluoride (14.90 mg/L). 

The teeth of the children were damaged and characterized by black and brown stains as well 

as cracking and pitting of the teeth. In the study area dental fluorosis was examined 

according to the different grades. It was found that in the age group 6-11 years and 12-17 

years 50.00% and 42.50% respectively were suffering from grade- I, Grade-II was more 

prevalent with 35.71 and 42.31 % in the age groups 18-30 and 31-40 years, respectively. 

Grade- III and Grade-IV were more prevalent in the age group above 40 years. Thus in higher 

age group the prevalence and severity of dental fluorosis was found higher due to linger 

exposure to fluoride. Dental fluorosis is a public health problem in Dausa district. Active steps 

must be taken to partially defluoridate the water before distribution to reduce the morbidity 

associated with dental fluorosis in this area. Dental fluorosis can be prevented by having an 

adequate knowledge of the fluoride sources, knowing how to manage this issue and 

therefore avoid over exposure.” 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

Rajasthan, India 

Not Given 

Cross sectional survey 

Medium 

Key Points: • Fluoride concentration in groundwater is high in the area 0.2-14.9mg/l. Groundwater is 

used for drinking and irrigating fields. 

• Subjects are less than 40 years, and of low socio-economic class, most adults principle 

occupation is fishing. 

• Symptoms of fluorosis increased with age. 10 % of 6-11 year olds had Dean’s Index 

grade 4 (see Appendix 5) fluorosis compared to 32.5 % of 31-40 year olds, although the 

relationship with age is not linear. Those over 40 years had often lost some or all of 

their teeth. 

Evaluation Criterion: 

The aim/ hypothesis of the study 

are clearly stated? 

The study method is 

appropriate? 

Data collection quality? 

 

YES  

 

GOOD 

 

GOOD 
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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: • Large sample size 

• Low population mobility  increases likelihood of consistency of exposure 

Limitations: • Consistency of dental examinations unknown as number of examiners and calibration 

unknown. 

Can the findings be generalised? NO 

Are the findings applicable to 

CWF in New Zealand? 

NO- water fluoride concentration is far higher than found in New Zealand 

Implications for the Ministry of 

Health’s CWF policy: 

NONE 
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 [11] Review Date: April 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Is the consumption of fruit carogenic? 

Arora A, Wendell Evans R 

Journal of Investigative and Clinical Dentistry 

2012 

3 

17-22 

Oral and Public Health Epidemiology 

Summary of Study/Abstract 

 

 

 

 

 

 

 

Aim: The aim of this study was to investigate possible risk factors for dental caries in primary 

school children. 

Methods: Children aged 10–12 years (n=257) residing in Lithgow, a non-fluoridated 

community in New South Wales, Australia, were examined for caries experience in the 

permanent dentition. Information on dental practices, diet, residential movements, and 

socioeconomic status were obtained from self-completed questionnaires. 

Results: Caries risk in the permanent teeth was associated with social disadvantage and diet. 

Among the dietary factors, the frequency of fruit consumption was associated with higher 

odds of caries experience (odds ratio: 1.52, 95% confidence intervals: 1.05, 2.21). 

Conclusions: Exposure to a high level of fruit consumption was suggestive of increased caries 

risk. Longitudinal studies are required to investigate the relationship between fruit 

consumption and dental caries. 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

Lithgow, New South Wales, Australia 

Not stated 

Cross Sectional (baseline) Survey 

Low 

Key Points: • This study was conducted prior to CWF being introduced to Lithgow, as a baseline 

survey. 

• The aim of this survey was not focused on CWF but to report on caries experience risk 

factors amongst children aged 10-12 years. 

• Ever having lived in a fluoridated area did not have a statistically significant association 

with mean number of decayed, missing and filled teeth (DMFT). 

• The two factors which did have a statistically significant association with mean DMFT 

were: paternal occupation and amount of fruit consumed.  

Evaluation Criterion: 

The aim/ hypothesis of the study 

are clearly stated? 

The study method is 

appropriate? 

Data collection quality? 

Analysis of Data? 

Sound logic is used in the 

conclusions reached? 

 

 

YES 

 

YES 

GOOD 

GOOD 

YES  
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The study reaches valid 

conclusions with respect to the 

initial hypothesis/aim? 

YES 

Strengths: • The questionnaire used followed a similar outline to other major Australian oral health 

surveys, to allow for standardisation of information. 

• Clinical examination followed World Health Organisation (WHO) guidelines. 

Limitations: • Caries prevalence in children in Lithgow was low overall, mean DMFT ranged from 0.44 

(in 10 year old girls) to 0.65 in 11 year old boys).. 

• Response rate was not given 

• The estimate of fruit consumption was ‘usual day’ rather than from a food diary and 

only 15 children reported not usually eating fruit. 

• The authors stated that: “dental caries has a multivariant etiology, and the findings 

from cross sectional studies cannot prove cause and subsequent effect.” 

Can the findings be generalised? YES 

Are the findings applicable to 

CWF in New Zealand? 

NO 

Implications for the Ministry of 

Health’s CWF policy: 

NONE 
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[12] Review Date: April 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Effect of 5% fluoride varnish application on caries among school children in rural Brazil: a 

randomised control trial 

Arruda AO, Kannan RS, Inglehart MR, Rezende CT, Sohn W 

Community Dentistry and Oral Epidemiology 

2012 

40 

267-276 

Oral and Public Health Epidemiology 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Objectives: To determine the efficacy of 5% sodium fluoride (NaF) varnish application in 

reducing caries increments in the permanent dentition of rural Brazilian school children over 

the course of 12 months.  

Methods: A double-blind, randomized, placebo-controlled trial was conducted with 379 

children aged 7–14 years who attended three schools in Brazil between January 

2006 and December 2007. During this period, each school was visited four times 

at 6-month interval for recruitment, dental examinations, and fluoride varnish applications. 

Recruited children were randomly assigned to either a treatment 

(5% NaF varnish, n = 198) or a control group (placebo, n = 181). Trained interviewers 

collected data on oral health habits and socio-demographic characteristics from the children. 

Information on the child’s diet was collected through a 7-day food frequency diary. Caries 

examinations were conducted using the International Caries Detection and Assessment 

System (ICDAS). The efficacy of fluoride varnish application on caries prevention was 

reported as a preventive fraction (PF). Crude caries increments of decayed and filled surfaces 

(DFS) were compared between fluoride varnish and placebo groups. A generalized linear 

model (GLM) was constructed to test the differences in DFS increments between the groups 

after accounting for confounding factors.  

Results: Of the total sample (N = 379), 210 (55.4%) children had completed 12 months of 

follow-up including one or two applications of fluoride varnish or placebo. At the baseline 

examination, the children in the treatment and control groups presented on average 6.2 and 

5.6 DFS, respectively (P < 0.001). After 12 months of follow-up, the children in the varnish 

group showed significantly lower DFS increments than did children in the control group (10.8 

versus 13.3; P < 0.007), with PF of 40% (95% CI: 34.3–45.7%; P < 0.0001).  

Conclusions: The results of this study suggest that applications of 5% NaF varnish can be 

recommended as a public health measure for reducing caries incidence in this high-caries-risk 

population.” 

 

Tapiratiba, Brazil 

June 2006-December 2007 

Double-blind, randomised placebo-controlled trial 

Medium 

Key Points: • The principal focus of this study was not water fluoridation but: “the efficacy of a 5% 

sodium fluoride varnish on caries prevention amongst under-served and/ or under-
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privileged school children”. 

• The town water supply has had CWF (to 0.7ppm) since 1986 however this is not 

accessible to those living in surrounding rural areas. 

• Children with partial exposure to fluoridated water (58.4% of the intervention and 

59.7% of the control group) had 0.64 fewer carious surfaces (DFS) but this was not 

statistically significant. 

• Fluoride varnish application up to twice over a 12 month period led to a statistically 

significant difference in DFS increment (4.61 in the intervention group compared to 

7.72 in the control group). 

• The only other factor to have a statistically significant impact on an increase in carious 

surfaces was ‘high sugar intake’ (DFS increment was on average 3.06 higher in this 

group). 

Evaluation Criterion: 

The aim/ hypothesis of the study 

are clearly stated? 

The study method is 

appropriate? 

Data collection quality? 

Analysis of Data? 

Sound logic is used in the 

conclusions reached? 

The study reaches valid 

conclusions with respect to the 

initial hypothesis/aim? 

 

YES 

 

YES 

 

GOOD 

GOOD 

 

YES  

 

YES 

Strengths: • Examiners were both blinded to the intervention/ control status of subjects and 

calibrated to check consistency of results. 

• The following factors were identified and adjusted for: age, gender, school water 

fluoridation status, tooth brushing habits and sugar consumption. 

• Dietary factors were identified for through a 7 day food diary  

Limitations: • High attrition rate (44.6%) 

Can the findings be generalised? Not beyond under-served (by dental services) and under privileged (low socio economic 

status) populations with high caries prevalence. 

Are the findings applicable to 

CWF in New Zealand? 

Some relevance for rural NZ populations in areas where CWF is not feasible. 

Implications for the Ministry of 

Health’s CWF policy: 

The study suggests fluoride varnish provides an effective targeted alternative to CWF, 

particularly in low socio-economic status rural areas where CWF is not accessible to 

residents.  
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 [13] Review Date: April 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Effect of low pH on surface re-hardening efficacy of high concentration fluoride treatments 

on non-cavitated lesions 

Gonzalez-Cabezas C, Jiang H, Fontana M, Echert G 

Journal of Dentistry 

2012 

40 

522-526 

Oral and Public Health Epidemiology 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study Validity: 

“Objective: Professionally applied acidulated phosphate fluoride has been shown to reduce 

caries incidence. However, it has been suggested that its efficacy might be reduced in 

advanced non-cavitated lesions. This study aimed to compare the surface re-hardening and 

fluoride uptake effect of 2%-NaF solutions at different pH on non-cavitated caries-like lesions 

with two different levels of demineralization. 

Methods: Human enamel specimens were demineralized to create early and advanced non-

cavitated lesions. Specimens for each type of lesion were divided into 3 groups, treated for 

four minutes with either 2%-NaF pH 3.5, 2%-NaF at pH 7.0, or neutral deionized water, and 

exposed to a pH cycling re-mineralization/demineralization model for five days. An additional 

treatment was then done as described above followed by five more days of cycling (total of 2 

treatments, ten-day pH cycling). Specimens were analysed for surface micro-hardness change 

and fluoride uptake. 

Results: It was found that for both types of lesions, acidic pH fluoride treatment was 

significantly (p < 0.05) more effective than neutral pH treatment in re-hardening the lesion 

surface and promoting fluoride uptake. Furthermore, the low pH vs neutral pH difference in 

re-hardening was significantly larger in the less demineralized lesions ( p = 0.0001). Water 

treatment resulted in no re-hardening or fluoride uptake. 

Conclusions: Results from this study suggest that high concentration fluoride treatments at 

acidic pH are more effective in re-hardening the surface of non-cavitated caries lesions and 

promoting fluoride uptake than those at neutral pH. This effect appears to be greater in less 

de-mineralized lesions when compared to more advanced ones. 

Clinical significance: The results of this investigation suggest that when no other attenuating 

circumstances are present (e.g., the possibility of damaging tooth-coloured restorations), 

high concentration fluoride treatments for high risk individuals might be more efficacious 

using products at low pH.” 

 

Not given 

Not given 

Laboratory Study 

Medium 

Key Points: • Fluoride uptake in re-hardening of carious lesions is significantly better when solution 

pH is acidic as oppose to neutral however where lesions are more advanced the acidity 

would cause further damage.  

Evaluation Criterion: 

The aim/ hypothesis of the study 
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are clearly stated? 

The study method is 

appropriate? 

Data collection quality? 

Analysis of Data? 

Sound logic is used in the 

conclusions reached? 

The study reaches valid 

conclusions with respect to the 

initial hypothesis/aim? 

YES 

 

YES 

 

GOOD 

GOOD 

 

YES  

 

YES 

Strengths: •  

Limitations: • The study took place in a laboratory and does not compare with ‘continued salivary 

conditions’ in the mouth. (Three hours post immersion treatment in saliva was used). 

Can the findings be generalised? N/A 

Are the findings applicable to 

CWF in New Zealand? 

NO 

Implications for the Ministry of 

Health’s CWF policy: 

NONE 
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[14] Review Date: April 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

The effect of fluoride on orthodontic tooth movement in humans. A two and three 

dimensional evaluation in humans. 

Karadeniz EI, Gonzales C, Elekdag-Turk S, Isci D, Sahin-Saglam AM, Alkis H, Turk T Darendelier 

MA 

Australian Orthodontic Journal 

2011 

27 

94-101 

Oral and Public Health Epidemiology 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“Aims: The aim of the present study was to determine whether high and low fluoride 

concentrations in drinking water affected the early stages of tooth movement when heavy 

and light orthodontic forces were applied for 4 weeks. A further aim was to compare and 

evaluate the resulting two-dimensional (2-D) and three-dimensional (3-D) orthodontic tooth 

movement. 

Methods: The sample consisted of 96 maxillary upper first premolars from 48 patients who 

required premolar extractions as part of their orthodontic treatment. Patients were selected 

from two different cities in Turkey with low and high fluoride concentrations of 0.05 and 

2ppm, respectively. The patient sample was divided into four groups according to the 

magnitude of force applied to the first premolars and the concentration of fluoride in the 

public water supply; Group 1, High fluoride intake (≥ 2ppm)-Heavy force (225 g); Group 2, 

Low fluoride intake (≤ 0.05ppm)-Heavy force; Group 3, High fluoride intake-Light force 

(25 g); and Group 4, Low fluoride intake-Light force. A light or heavy buccal tipping 

orthodontic force was applied to the upper first premolars for 4 weeks. The first three palatal 

rugae were used for the superimposition of patient casts in a 2-D and 3-D evaluation of 

generated movements. 

Results: It was found that heavy force application and fluoride intake increased the average 

rate of tooth movement. It was further shown that age was negatively correlated with tooth 

movement in the 2-D and 3-D measurements. 

Conclusions: The average rate of tooth movement was found to be greater in the heavy force 

and high fluoride intake group (Group 1HH). Age was negatively correlated with orthodontic 

tooth movement. Two- and three-dimensional methods were accurate for the assessment of 

tooth movement after four weeks of buccal tipping force application when the palatal rugae 

were used for superimposition.” 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

Turkey 

Not stated 

Orthodontic Research 

Medium 

Key Points: • Fluoride reduces the rate of orthodontic movements in animals. 

• Tooth movement was assessed both two dimensionally and three dimensionally over a 

4 week period. 

• No statistically significant difference was found between tooth movement in 96 

premolars from 48 patients, 24 from a city with CWF at 2.0ppm and 24 from a city with 
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no CWF and water fluoride concentrations of 0.5ppm. 

• Age was negatively correlated with tooth movement. This is thought to be particularly 

related to whether the patient was still growing. 

• Genetic factors were also suggested as a confounding influence. 

• The difference between the current study and previous ones conducted on animals, 

which found that fluoride reduced the rate of tooth movement, was the concentration 

of fluoride. The animal experiments had used fluoride concentrations known to be toxic 

to humans. 

• Orthodontic tooth movement was acknowledged to be multi-faceted due to 

interactions between: fluoride dosage, calcium, vitamin D consumption, duration of 

fluoride supply and individual sensitivity. 

Evaluation Criterion: 

The aim/ hypothesis of the study 

are clearly stated? 

The study method is 

appropriate? 

Data collection quality? 

Analysis of Data? 

Sound logic is used in the 

conclusions reached? 

The study reaches valid 

conclusions with respect to the 

initial hypothesis/aim? 

 

 

YES 

 

YES 

 

GOOD 

GOOD 

 

YES  

 

YES 

Strengths: • Quantitative analysis using two measurement methods. 

• ‘Real world’ conditions used. 

• Water fluoride concentration was from CWF and therefore low by comparison to other 

studies.  

Limitations: • The authors acknowledge that they were not able to control for factors such as genetic 

sensitivity and whether the subject was still ‘growing’  

Can the findings be generalised? YES – although water fluoride concentration used in the study (2.0ppm) were above that 

used in New Zealand. 

Are the findings applicable to 

CWF in New Zealand? 

NO 

Implications for the Ministry of 

Health’s CWF policy: 

NONE 
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 [15] Review Date: April 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Saliva Characteristics of Children with Dental Fluorosis and the Effect of High Fluoride Water 

on the Saliva 

Kirzioğlu Z, Altun AC, Vurai H, Ertűrk MSO 

Fluoride 

2011 

44(4) 

227-231 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“The aim of this study was to evaluate salivary characteristics, including salivary fluoride (F), 

calcium (Ca), phosphorus (P), protein, amylase, lysozyme, and lactoferrin levels, in 60 

children (selected from 420 examined) who were divided into three groups: (1) children with 

dental fluorosis, (2) children without dental fluorosis and healthy teeth, but no caries, and 

both groups living in Isparta, Turkey with high F (2.7–2.8ppm) water, and (3) children without 

dental fluorosis and healthy teeth living in the nearby city of Afyon with low F (0.153ppm) 

water. No statistical differences between groups were found except for lysozyme levels. 

Further studies on the effect of different water F levels on salivary composition are 

considered desirable.” 

 

Isparta and Afyon Turkey 

Not given 

Case Control (two control groups, one from each village) 

Low 

Key Points: • Children were selected from an initial study population (n=420) using the following 

inclusion criteria: good health and free of systemic disease, have not consumed any 

medication within the 15 days prior to the study, had fully erupted first permanent 

teeth, have no cavities. 

• From the initial population, the following children were examined for saliva fluoride 

content: (A) 20 children from Ispata (water fluoride concentration 2.7-2.8ppm) who had 

dental fluorosis, (B) 20 children from Ispata who did not have dental fluorosis, and had 

lived in the village for no more than two years, (C) 20 children from Afyon (water 

fluoride concentration 0.15ppm) who did not have dental fluorosis. 

No statistically significant difference was found between the saliva fluoride 

concentrations of the three groups of children. (Group A had 0.05 +/-0.002ppm saliva 

fluoride, Group B had 0.06 +/- 0.02ppm saliva fluoride and Group C had 0.06 +/-0.076 

saliva fluoride)  

Evaluation Criterion: 

The aim/ hypothesis of the study 

are clearly stated? 

The study method is 

appropriate? 

 

YES 

 

Some confusion about the rationale behind the selection of the sample groups. How a 

sample population of 420  was reduced to 60 and then nicely split into three equal groups 
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Data collection quality? 

Analysis of Data? 

Sound logic is used in the 

conclusions reached? 

The study reaches valid 

conclusions with respect to the 

initial hypothesis/aim? 

Difficult to determine, see above 

FAIR 

 

Reasons for the need for further study not stated  

 

See above 

Strengths: • Quantitative analysis of data 

Limitations: • Small sample size (n=60) 

Can the findings be generalised? NO, high fluoride village had levels well in excess of those used in CWF 

Are the findings applicable to 

CWF in New Zealand? 

NO 

 

Implications for the Ministry of 

Health’s CWF policy: 

NONE 
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 [16] Review Date: April 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Preliminary Assessment of Fluorine Level of Spring and Stream Water in South West Nigeria 

Makanjuota CM 

Pakistan Journal of Nutrition 

2012 

11(3) 

278-281 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Four water samples from each of spring and stream in some locations across South-West, 

Nigeria, were analysed for their fluoride levels and some other quality parameters. The 

samples coded 101, 202, 303, 404 representing spring water and 505, 606, 707, 808 

representing stream water were analysed for fluoride levels using Ion Selective Electrode 

method (ISE) while other quality parameters such as calcium, chloride, alkalinity, hardness 

and pH were determined using standard methods. The results obtained showed low fluoride 

concentrations of 0.15ppm and 0.03ppm in samples 101 and 202 respectively (spring water) 

while other water samples contained no traces of fluoride. These values are far below World 

Health Organization (WHO) limits of 1.50ppm fluoride for drinking water. The water 

contained low calcium and chloride contents, ranging from 20.0mg/l to 37.5mg/l (hardness) 

indicating that the water is soft. pH values of between 5.6 and 6.0 were also obtained in 

contrast to 6.5-8.5 as stipulated in the World Health Organization guideline (WHO) for 

drinking water.” 

 

South West Nigeria 

Not Stated 

Water Sampling 

Low 

Key Points: • Fluorine is well below optimal levels (of 1.0ppm) in South West Nigeria.  

• Out of 719 patient visits to a dental clinic 526 were due to dental caries, 65% of them in 

children. Water fluoridation, to WHO recommended standards is advocated to reduce 

dental related problems in the area. 

Evaluation Criterion: 

The aim/ hypothesis of the study 

are clearly stated? 

The study method is 

appropriate? 

Data collection quality? 

Analysis of Data? 

Sound logic is used in the 

 

 

YES 

 

YES 

FAIR 

FAIR 

Not in all parts of the conclusion: the link between fluoride in the water supply and reasons 

for dental visits to a local clinic is tenuous. 
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conclusions reached? 

The study reaches valid 

conclusions with respect to the 

initial hypothesis/aim? 

 

Not in all parts of the conclusion – see above 

Strengths: • Quantitative analysis of water samples 

Limitations: • Secondary ecological data used in reference to dental health, 

• No control for other factors relating to poor dental health is undertaken 

Can the findings be generalised? NO 

Are the findings applicable to 

CWF in New Zealand? 

NONE 

 

Implications for the Ministry of 

Health’s CWF policy: 

NONE 
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 [17] Review Date: April 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Quality of Drinking water fluoridation of Capăo Bonito, SP, Brazil, evaluated by operational 

and external controls 

Olivati FN, de Souza MdLR, Tenuta LMA, Cury JA 

Revista Odonto Ciencia 

2011 

26(4) 

285-290 

Oral and Public Health Epidemiology 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Purpose: To evaluate the quality of drinking water fluoridation of Capão Bonito, SP, Brazil, 

whose optimal fluoride concentration should be between 0.6 to 0.8ppm F, considering the 

balance benefits/risks.  

Methods: Historical records (n=1,964) from 2005 to 2009 of the water treatment plant 

(operational control) were evaluated. Also, from July 2009 to June 2010, 120 samples of the 

network water were collected for analysis and the fluoride concentrations found (external 

control) were compared with records of operational control of the same period.  

Results: According to the historical records, 76.3% of the samples had acceptable fluoride 

concentration and this value was confirmed by the external control done during one year, 

which found that 80.8% of samples were within the optimal range. However, considering the 

samples out the optimal range, while the records of the operational control showed values 

below the minimum, the results of the external control found higher percentage of samples 

above the maximum.  

Conclusion: The data show the relevance to have a quality control of drinking water 

fluoridation because at same time the operational control analysis suggests that certain 

percentage of the population would not be receiving anti-caries benefits, the external control 

indicates that it would be in increased risk of fluorosis” 

Capăo Bonita, San Paulo, Brazil 

Operational records – January 2005-December 2009; Primary collection: July 2009-June 2012 

Laboratory Analysis 

High 

Key Points: • Water fluoridation became mandatory in Brazil in 1974. 

• The recommended optimal concentration for fluoride in drinking water in Brazil (based 

on climate) is 0.6-0.8ppm.  

• Whilst water companies monitor fluoride concentrations, recent independent studies 

demonstrate a variation in fluoride concentration outside the optimal range. This study 

compared reported fluoride concentrations from operational records with water 

samples taken from test sites throughout the area. 

• Sites selected for independent analysis were divided – 6 urban, 4 rural, and coded to 

ensure a ‘blind’ fluoride analysis was conducted. All were collected on the same day at 

the same time. 

• Operational records indicated 76% of samples had fluoride concentrations within the 

optimal range: 20% of samples had fluoride at <0.6ppm and 4% of samples had fluoride 

at >0.8ppm. Highest recorded concentration was 5.43ppm and lowest was <0.1ppm. 

The percentage of samples from rural areas which were outside the optimal range was 
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greater than those for urban areas.  

• Of sample collected specifically for the current study (n=120), 80.8% had fluoride 

concentrations within the optimal range. 12.5% had concentrations >0.8ppm and 6.7% 

had concentrations <0.6ppm. Minimum concentration found was 0.08ppm and 

maximum concentration was 1.8ppm. 

• Discrepancies between operational records and primary data might be due to: different 

methods of fluoride analysis or fluctuations in fluoride concentrations over time as 

samples were collected at different points in the month and at different times of day. 

• Fluctuations are unlikely to affect either the risks or benefits from fluoride as these are 

based on long term exposure. (The 0.08ppm fluoride concentration was found in an 

area whose average fluoride concentration was 0.7ppm over the period of the study. 

Likewise the 1.8ppm level found was from an area whose average fluoride 

concentration was 0.8ppm). 

• The study highlights the difficulty of maintaining optimal water fluoride levels, 

particularly in rural areas dependent on well water. 

Evaluation Criterion: 

The aim/ hypothesis of the study 

are clearly stated? 

The study method is 

appropriate? 

Data collection quality? 

Analysis of Data? 

Sound logic is used in the 

conclusions reached? 

The study reaches valid 

conclusions with respect to the 

initial hypothesis/aim? 

 

 

YES 

 

YES 

 

GOOD 

GOOD 

 

YES  

 

 

YES 

Strengths: • Study was blinded 

• Long term analysis undertaken with consistency in sample collection both over time 

and between sites. 

Limitations: • Sample collection for study did not reflect operational collection practices, which may 

have led to part of the discrepancy between results recorded. 

Can the findings be generalised? PARTIALLY: Dependent on the fluoride monitoring system used in specific CWF programmes 

Are the findings applicable to 

CWF in New Zealand? 

See above 

Implications for the Ministry of 

Health’s CWF policy: 

Highlights need for independent monitoring of water fluoride concentrations and difficulties 

in providing CWF to rural communities (dependent on well water). 
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 [18] Review Date: April 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Post-brushing rinsing for the control of dental caries: exploration of the available evidence to 

establish what advice we should give our patients 

Pitts N, Duckworth RM, Marsh P, Mutti B, Parnell C, Zero D 

British Dental Journal 

2012 

212 

315-320 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Post-tooth brushing rinsing behaviours have the potential to either reduce or enhance the 

effectiveness of fluoride toothpaste and show wide variation in the general population. 

There is a lack of high-quality evidence to support definitive guidance in this area. However, 

the currently available international guidelines provide consistent recommendations despite 

the limited evidence. To explore the available evidence base and recommendations on 

optimal post-brushing rinsing behaviour relating to the use of both water and mouth rinses, a 

meeting was held between the authors and other experts. This paper reports the consensus 

views of those present at the meeting concerning what advice we should give our patients. A 

full list of meeting attendees is provided at the end of this article.” 

 

N/A 

N/A 

Agreement on Guidelines not Study 

N/A 

Key Points: • Lists recommendations relate to the tooth brushing and rinsing regimes using fluoride 

to maximise its anti-caries effectiveness. 

Evaluation Criterion: 

The aim/ hypothesis of the study 

are clearly stated? 

The study method is 

appropriate? 

Data collection quality? 

Analysis of Data? 

Sound logic is used in the 

conclusions reached? 

The study reaches valid 

conclusions with respect to the 

initial hypothesis/aim? 

 

 

YES 

 

N/A 

N/A 

N/A 

 

YES  

 

YES 
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Strengths: •  

Limitations: •  

Can the findings be generalised? YES 

Are the findings applicable to 

CWF in New Zealand? 

NO 

 

Implications for the Ministry of 

Health’s CWF policy: 

NONE 



 

 [19] Review Date: April 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Genetic and Environmental Factors Associated with Dental Caries in Children: The Iowa 

Fluoride Study 

Wang X, Willing MC, Marazita ML, Wendell S, Warren JJ, Broffit B, Smith B, Busch T, Lidral AC, 

Levy SM 

Caries Research 

2011 

46 

177-184 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Dental caries remains the most common chronic childhood disease. Despite strong evidence 

of genetic components, there have been few studies of candidate genes and caries. In this 

analysis we tried to assess genetic and environmental factors contributing to childhood caries 

in the Iowa Fluoride Study. Environmental factors (age, sex, race, tooth-brushing frequencies 

and water fluoride level) and three dental caries scores (d 2 fs-total, d 2 fs-pit/fissure, and d 2 

fs-smooth surface) were assessed in 575 unrelated children (mean age 5.2 years). Regression 

analyses were applied to assess environmental correlates. The Family-Based Association Test 

was used to test genetic associations for 23 single nucleotide polymorphism (SNP) markers in 

7 caries candidate genes on 333 Caucasian parent-child trios. We evaluated the associations 

between caries status and the level of both single and multiple SNPs (haplotype) respectively. 

Permutation procedure was performed for correction of inflated type I errors due to multiple 

testing. Age, tooth-brushing frequency and water fluoride level were significantly correlated 

to at least one carious score. Caries on pit and fissure surfaces was substantially higher than 

on smooth surfaces (61 vs. 39%). SNPs in three genes (DSPP, KLK4 and AQP5) showed 

consistent associations with protection against caries. Of note, KLK4 and AQP5 were also 

highlighted by subsequent haplotype analysis. Our results support the concept that genes 

can modify the susceptibility of caries in children. Replication analysis in independent cohorts 

is highly needed in order to verify the validity of our findings.” 

Iowa, USA 

Not stated 

Cross-Sectional 

High 

Key Points: • Of the 575 children who originally took part in the Iowa Fluoride Study, 333 Caucasian 

children were identified for this study, due to similar results in an assessment of the 

effects of environmental factors on their oral health. 

• Genes involved in tooth development, enamel mineralisation, tooth morphology and 

salivary buffering were selected for analysis, on the basis that these might play a role in 

caries susceptibility / resistance. 

• Age and gender had no statistically significant association with caries prevalence.  

• Ethnicity did not have a statistically significant association with caries prevalence, 

however this might have been due to an insufficient sample size of non-Caucasian 

children (5%, n=29). 

• Single nucleotide polymorphisms (SNP’s) in three genes showed consistent association 

with level of protection against caries. These were associated with: DSPP- (linked to 

abnormally soft dentin and weak discoloured teeth), AQP5 (linked to reduced salivary 

flow) KLK4 (linked to enamel mineralisation). 
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Evaluation Criterion: 

The aim/ hypothesis of the study 

are clearly stated? 

The study method is 

appropriate? 

Data collection quality? 

Analysis of Data? 

Sound logic is used in the 

conclusions reached? 

The study reaches valid 

conclusions with respect to the 

initial hypothesis/aim? 

 

 

YES 

 

YES 

 

GOOD 

GOOD 

 

YES  

 

 

YES 

Strengths: • A comprehensive study in which there was control for the potential confounding effects 

of several environmental factors (age, gender, ethnicity, CWF and tooth brushing 

habits). 

Limitations: • The analytical method used, selected specific genes thought likely to be involved in 

tooth development and oral health to be studied. A hypothesis free, genome wide 

approach might have identified further genes, not previously thought to be associated 

in the caries process. 

• All comparisons were made using pairs of SNP’s, multiple comparisons could not be 

made due to the small sample size. 

• Some genetic loci associated with caries risk may not have been detected due to low 

caries frequency leading to a lack of power. 

• The cross sectional design of the study might be a limitation given that dental caries are 

both chronic and cumulative 

Can the findings be generalised? Limited. The population studied was 97% Caucasian and had low caries prevalence so the 

study cannot be generalised beyond this population make up. 

Are the findings applicable to 

CWF in New Zealand? 

To some degree, it demonstrates that CWF may benefit some individuals more than others, 

depending on genetic susceptibility to caries. The New Zealand population however, is much 

more ethnically diverse than the population under study. 

Implications for the Ministry of 

Health’s CWF policy: 

It might be appropriate to conduct/ review further studies to investigate the role of genetic 

factors in caries risk in the New Zealand population. 
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[20] Review Date: April 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Caries increment over 2 years in preschool children: a life course approach 

Wong MCM, Lu HX, Lo ECM 

International Journal of Paediatric Dentistry 

2011 

 22 

77-84 

Oral and Public Health Epidemiology 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Background: Longitudinal study to investigate how the dental caries in primary teeth 

progress with increasing age is still lacking. 

Aims: To describe the development of new caries over 2 years and to identify risk factors that 

can predict new caries development. 

Design: A random sample of preschool children aged 3–4 years was surveyed and followed 

up when they reached 5–6 years of age in Hong Kong. Dental caries status was assessed using 

the dmft index. Negative binomial regression was performed to investigate the factors 

collected at baseline that could predict the caries increment over 2 years. 

Results: Total of 358 children attended both examinations. The mean caries increment over 2 

years was 0.9. Results of the negative binomial regression showed that children who used 

nursing bottles during sleep when they were young (P = 0.013), whose tooth-brushing began 

after 12 months (P = 0.005), who took snack once or more daily (P < 0.001), and whose 

parents had 9 or fewer years of education attainment (P = 0.002) had significantly higher 

caries increment. 

Conclusions: New caries development of Hong Kong preschool children was low. Children’s 

feeding, snaking and brushing habits and parents’ education attainment were the significant 

predictors for new caries development of preschool children.” 

Hong Kong 

2007-2009 

Prospective Longitudinal Study 

High 

Key Points: • Hong Kong has community water fluoridation at 0.5ppm, (compared to 0.7-1.0ppm in 

New Zealand). Between 1968 and 2007 caries prevalence in 5 year old children in Hong 

Kong fell from 84% to 42%.  

• 465 children were examined at baseline and 358 children completed the 2 year study. 

This gives a loss to follow-up rate of 23%. Lost to follow-up children were more likely to 

be from higher educated, higher income families and families with parents born in 

mainland China, the former group were found to be more likely to have better oral 

health, the latter group poorer oral health 

• At baseline caries experience was 30.7% and mean dmft was 1.2 (SD=2.4). At follow up 

caries experience was 41% and mean dmft was 1.9 (SD=3.3). This represented a mean 

caries increment of 0.9 (SD=1.7).  

• Over 90% of caries at baseline were due to untreated decay. 10% of children had 5 or 

more caries. 
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• Statistically significant factors associated with caries increment were: fewer years of 

education for parents, children born in mainland China, commencing tooth-brushing 

after 12 months of age, brushing teeth less than 2 times per day, frequency of snacking, 

and night-time bottle feeding. 

• Oral health knowledge was not significantly associated with reduced caries increment. 

 

Evaluation Criterion: 

The aim/ hypothesis of the study 

are clearly stated? 

The study method is 

appropriate? 

Data collection quality? 

Analysis of Data? 

Sound logic is used in the 

conclusions reached? 

The study reaches valid 

conclusions with respect to the 

initial hypothesis/aim? 

 

YES 

 

 

YES 

 

GOOD 

GOOD 

YES  

 

YES 

Strengths: • Longitudinal study so exposure and habits can be directly linked to outcome. 

• High follow up rate (77%), Reasons for loss to follow up are stated in the Key Point 

section of this review. Examiners were calibrated by the same, experienced 

epidemiologist. 

Limitations: • An initial sample size of 1500 was calculated as being required, however due to 

kindergartens pulling out of the second phase of the study the final sample size was 

358. Therefore it is likely there is a loss of power in the statistical associations 

calculated. 

• Inter examiner reliability between baseline and follow-up could not be checked because 

the clinical observer for the two surveys was different.  

• Biological factors (suggested in some surveys as strongly related to dental caries in 

primary teeth) were not examined in this study.  

Can the findings be generalised? YES 

Are the findings applicable to 

CWF in New Zealand? 

NO 

 

Implications for the Ministry of 

Health’ CWF policy: 

NONE 
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 [21*] Review Date: April 2012:  

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Analysis of children’s serum fluoride levels in relation to intelligence scores in a high and low 

water fluoride village in China 

Xiang Q, Liang Y, Chen B, Chen L, 

Fluoride 

2011 

44(4) 

191-194 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“As part of a 2002-2003 investigation on the effects of high fluoride drinking water on IQ 

scores of children, serum fluoride (F) levels in the children were subjected to further study. 

Among the new findings, although IQ scores of boys and girls differed in the seven IQ level 

categories, there were no overall gender differences (boy/girl ratio 1.220 vs. 1.214 in the high 

and low F villages, respectively). However, the mean IQ was significantly higher and there 

were fewer children with an IQ less than 80 in the two quartiles with a serum fluoride level of 

less than 0.05 mg F/L. Analysis of the overall relationship between IQ scores and serum F 

levels indicates there may be no serum F level below which adverse effects on IQ might not 

be present.” 

 

Nanjing and Shanghai, China 

2002-2003 

Cohort Study 

Low 

Key Points: • 512 children from two villages, one ‘high’ fluoride concentration (2.47+/-0.79mgF/l) 

and one ‘low’ fluoride village (0.043 +/- 0.009mgF/l) had IQ tested. The regression 

coefficient for serum fluoride and IQ in the ‘high’ village was -0.163 (benchmark serum 

fluoride concentration (BMC) 0.077mg/l), the coefficient for serum fluoride and IQ in 

the ‘low’ village was 0.054 (BMC 0.064mg/l). 

• Combining all 512 children and grouping them into quartiles by serum fluoride 

concentration: ((Q1 +Q2 combined) <0.05mgF/l = reference group), Q3=0.05-

0.08mgF/L, Q4=>0.8mg/L, the odds ratio (OR) of an IQ<80 increased with increases in 

serum fluoride concentration, Q3 OR=2.22 (95%CI: 1.42-3.47), Q4 OR 2.48 (95% CI: 

1.85-3.32). 

• Mean IQ was statistically significantly higher and there were fewer children with an 

IQ<80 in the reference group.   

Evaluation Criterion: 

The aim/ hypothesis of the study 

are clearly stated? 

The study method is 

appropriate? 

Data collection quality? 

 

NO 

 

YES 

 

GOOD 
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Analysis of Data? 

Sound logic is used in the 

conclusions reached? 

The study reaches valid 

conclusions with respect to the 

initial hypothesis/aim? 

Questionable 

NO the conclusion states: ‘However, it is not possible to determine from our study whether 

this (0.0064mgF/l) is a true threshold below which no F neurotoxicity can occur and an 

analysis of the study by Ding et al. suggests that the only assuredly safe level of F in drinking 

water is zero’ however this statement is not supported by the findings of the study. 

Aim/ hypothesis not clearly stated 

Strengths: • Large sample size (n=522) 

• Control for age and size 

• IQ test (CRT-RC) devised for populations such as those used in the study  

Limitations: • Reference groups combined lower two fluoride serum concentration quartiles, 

therefore changes in OR below 0.05mgF/l could not be ascertained.  

Can the findings be generalised? NO: water fluoride concentrations outside range used for CWF 

Are the findings applicable to 

CWF in New Zealand? 

NO – see above 

 

Implications for the Ministry of 

Health’s CWF policy: 

None, but studies on link between water fluoride concentration and IQ should be continued 

to be monitored. 
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 [22] Review Date: April 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Impact of water fluoride concentration on fluoride content of infant foods and drinks 

requiring preparation with liquids before feeding 

Zohoori FV, Moynihan PJ, Omid N, Abuhaloob L, Maguire A 

Community Dentistry and Oral Epidemiology 

2012 

e-publication 

e-publication 

Oral and Public Health Epidemiology 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Objectives: To measure the fluoride (F) content of infant foods and drinks requiring 

reconstitution with liquids prior to consumption and to determine the impact of water F 

concentration on their F content, as consumed, by measuring F content before and after 

preparation.  

Methods: In total, 58 infant powdered formula milks, dry foods and concentrated drinks 

were prepared with deionised water (<0.02ppm F) non-fluoridated (0.13ppm F) and 

fluoridated (0.90ppmF) water. The F concentrations of drink samples were measured directly 

using a fluoride-ion-selective electrode after addition of TISAB III, and food samples and 

formula milks measured indirectly by an acid diffusion method.  

Results: The overall range of F concentrations of all the non-reconstituted samples, in their 

pre-preparation dry or concentrated forms, was from 0.06 to 2.99lg/g with the highest F 

concentration for foods found in the dry ‘savoury meals’ (a combination of vegetables and 

chicken or cheese or rice) group. However, when the samples were reconstituted with non-

fluoridated water, the mean F concentrations of prepared ‘concentrated juices’, ‘pasta and 

rice’, ‘breakfast cereals’, ‘savoury meals’ and ‘powdered infant formula milks’ were 0.38, 

0.26, 0.18, 0.16 and 0.15lg/g, respectively. The corresponding mean F concentrations were 

0.97, 1.21, 0.86, 0.74 and 0.91lg/g, respectively, when the same samples were prepared with 

fluoridated water. 

Conclusion: Although some non-reconstituted infant foods/drinks showed a high F 

concentration in their dry or concentrated forms, the concentration of F in prepared 

foods/drinks primarily reflected the F concentration of liquid used for their preparation. 

Some infant foods/drinks, when reconstituted with fluoridated water, may result in an F 

intake in infants above the suggested optimum range (0.05–0.07mg F/kg body weight) and 

therefore may put infants at risk of developing dental fluorosis. Further research is necessary 

to determine the actual F intake of infants living in fluoridated and non-fluoridated 

communities using reconstituted infant foods and drinks.” 

Northeast England 

November 2008-May 2009 

Laboratory Test 

Medium 

Key Points: • The authors hypothesise that infant formula milks and commercially available 

beverages and foods are a primary contributor to fluoride ingestion during the first year 

of life (a period thought to coincide with increased risk of developing fluorosis).  

• The concept of ‘fluoride flow’ is put forward, where increases in processed foods and 

drinks have resulted in fluoride in manufactured products made in fluoridated to non-
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fluoridated regions and vice versa. 

• Food tested included powdered infant formula (n=18), dried breakfast cereals (n=30), 

dried pasta and rice (n=4), dried savoury meals (n=3) and concentrated juices (n=3). 3 

samples of each product (from 3 different batches) were purchased. Each was mixed 

with: deionised distilled water (DDW), fluoridated water (0.9ppm) and non-fluoridated 

water (0.13ppm). 

• Savoury meals had the highest ‘dry’ fluoride content (mean 1.64µg/g: range 0.89-

2.99µg/g). Pasta and rice had the highest mean fluoride concentration when 

reconstituted (mean 0.21µg/g: range 0.19-0.22µg/g). Infant milk formula showed the 

widest variation in fluoride concentration (0.02-0.18µg/g) 

• The primary factor determining fluoride content in reconstituted infant foods and 

formula was the fluoride concentration of the water they were mixed with. 

• Given the wide variation in fluoride concentrations further studies are recommended to 

determine the actual fluoride intakes of infants living in fluoridated and non-fluoridated 

communities. 

Evaluation Criterion: 

The aim/ hypothesis of the study 

are clearly stated? 

The study method is 

appropriate? 

Data collection quality? 

Analysis of Data? 

Sound logic is used in the 

conclusions reached? 

The study reaches valid 

conclusions with respect to the 

initial hypothesis/aim? 

 

 

YES 

 

YES 

 

GOOD 

GOOD 

 

YES  

 

YES 

Strengths: • 3 samples of each product (from 3 different batches) were purchased to allow for 

variations in fluoride content between batches. 

• Quantitative test 

Limitations: • Food from the 3 batches were mixed (due to financial and time constraints) rather than 

tested separately, therefore variations in fluoride content between samples of the 

same product could not be identified. 

• Whether infants regularly exceeded recommended daily fluoride intake could not be 

determined as the amount of the different categories of food tested typically consumed 

is not known. 

Can the findings be generalised? YES 

Are the findings applicable to 

CWF in New Zealand? 

YES – some suggestion that mixing formula with fluoridated water may increase the overall 

fluoride intakes 

Implications for the Ministry of 

Health’s CWF policy: 

Further studies to determine daily fluoride ingestion in areas with and without CWF are 

recommended by the study authors.  
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[23] Review Date: May 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Associations between oral health-related quality of life and emotional statuses in children 

and preadolescents 

Barbosa TS, Castelo PM, Leme MS, Gaviāo MBD 

Oral Disease 

2012 

e-publication 

e-publication 

Oral and Public Health Epidemiology 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Objectives: To evaluate the associations between oral health-related quality of life 

(OHRQoL) and emotional statuses in children and preadolescents. 

Methods: One hundred and forty-five Brazilian students (8–14 years) were clinically 

examined for caries, gingivitis, fluorosis, malocclusions, and temporomandibular disorders 

(TMD). OHRQoL was measured using two global ratings of oral health (OH) and overall well-

being (OWB). The Revised Children’s Manifest Anxiety Scale (R-CMAS) and Children’s 

Depression Inventory (CDI) were used to assess anxiety and depression, respectively. Saliva 

was collected 30 min after waking and at night to determine the diurnal decline in salivary 

cortisol (DDSC). The results were analysed using non-paired t test ⁄ one-way ANOVA, 

Pearson’s correlation test, and multiple linear regression analyses. 

Results: 11–14-year-old participants had higher CDI scores (P < 0.01) and DDSC 

concentrations (P < 0.001). Participants with fewer caries and without gingivitis had higher 

DDSC concentrations (P < 0.05). TMD patients had higher DDSC concentrations and OWB 

ratings (P < 0.001). Girls had higher Revised Children’s Manifest Anxiety Scale (RCMAS) scores 

(P < 0.01). There was positive correlation between RCMAS and CDI scores and OWB ratings (P 

< 0.05). The OH model retained age (b =0.312; P < 0.001) and the OWB model retained TMD 

(b = 0.271; P < 0.001) and CDI scores (b=0.175; P < 0.05). 

Conclusions: Children and preadolescents with poor emotional well-being are more sensitive 

to the impacts of OH and its effects on OWB.” 

Piracicaba, Brazil 

Not stated 

Prevalence study 

Low 

Key Points: • The sample size consisted of 145 public school students aged 8-14 years (out of 333 

originally approached) who had no systematic diseases, communication and/or 

neuromuscular problems and who provided a clear saliva sample. This equates to a 

response rate of 43.5%. 

• The study involved: dental examination, rating of how oral health affected overall well-

being, a ‘Child Perceptions Questionnaire’ assessing symptoms of anxiety and 

depression and collecting salivary cortisol concentration. 

• Preadolescents self-reported oral health was better than adolescents. 

• Participants with temporomandibular disorder (TMD) – associated with jaw pain - rated 

their oral well-being as lower than those without, they also had a greater daily decline 

in salivary cortisol levels.   

• Those with low self-esteem were more sensitive to the aesthetic effects of dental 
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problems.  

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 

There was limited discussion of whether poorer oral health had an impact on emotional 

status in children/ preadolescents. The conclusion instead identified that those with the low 

self-esteem were more sensitive to dental problems and that different groups within the 

population (particularly pre-adolescent girls) were more prone to anxiety/ depression than 

others. 

SEE ABOVE 

 

Strengths: • Sample size was large enough to provide sufficient ‘power’ for the study 

Limitations: • Some self-selection of study participants may have occurred. 

• Method for inviting individuals to participate in the study was not given. 

• The study found that those with low self-esteem were more sensitive to impacts 

(particularly aesthetic) of poor oral health. Whether poor oral health led to low self-

esteem was not investigated.   

Can the findings be generalised? NO 

Are the findings applicable to 

CWF in New Zealand? 

NO 

Implications for the Ministry of 

Health’s CWF policy: 

NONE 
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 [24] Review Date: May 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Dental Caries and Fluorosis Prevalence and Their Relationship with Socioeconomic and 

Behavioural Variables among 12 year old Schoolchildren 

Benazzi AST, da Silva RP, de Castro Meneghim M, Ambrosani GMB, Pereira AC 

Oral Health Prev. Dent. 

2012 

10 

65-73  

Oral and Public Health Epidemiology 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Purpose: To evaluate caries experience and fluorosis prevalence in 12 year old school 

children in Piracicaba, Brazil.  

Materials and Methods: The sample consisted of 724 schoolchildren from public and private 

schools. A calibrated dentist performed the examination under natural light using CPI probes 

and mirrors. The mean number of decayed, missing and filled permanent teeth (DMFT) and 

the SiC (Significant Caries Index) were determined for dental caries (see Appendix 6) and the 

Thystrup and Fejerskov Index (T-F) for fluorosis (see Appendix 7). Socioeconomic and 

behavioural variables were collected by means of a questionnaire. Multiple logistic 

regression analyses were performed to verify the relationship of caries and fluorosis with 

socioeconomic and behavioural variables. 

Results: The DMFT and SiC indices were 0.85(+/- 1.54) and 2.52(+/- 1.72). Fluorosis 

prevalence was 29.42%. The regression models showed that children whose families earned 

up to four minimum wages were 2.58 times more likely to have caries than children whose 

families earned more than four times the minimum wages. Furthermore, children who visited 

the dentist were 4.27 times more likely to have DMFT>0. However, for fluorosis, the 

regression model was not significant. 

Conclusion: The 12 year old school children in Piracicaba presented very low caries 

prevalence. Significant associations were observed between the presence of caries, monthly 

family income and visiting the dentist. Considering dental fluorosis, the majority of the 

sample presented no clinical signs of fluorosis.” 

 

Piracicaba, Brazil 

Not stated 

Prevalence Study 

High 

Key Points: • Piracicaba has had a fluoridated water supply since 1971. 

• A sample size of 850 children was calculated as being needed for the study. (This 

allowed for a 20% non-response rate). 

• Of 850 12 year old children, randomly chosen from 18 public and 6 private schools, a 

group of 724 (613 from public schools and 111 from private schools) was identified. 

These children had parental consent for the study and did not have dental hypoplasia, 

serious systematic disease or fixed braces. This represents a response rate of 85.2%. 

• Mean DMFT for the group as a whole was 0.85, (Standard Deviation 1.54). This is well 

below the mean of 2.78 for 12 year olds in Brazil. 
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• A Significant Caries Index (SiC) was used to examine a subgroup with highest caries 

prevalence (mean DMFT for the top 1/3 of the study population –see Appendix 6). The 

SiC index (population=241) had a mean DMFT of 2.52 (Standard Deviation 1.72). This is 

over twice as high as for the population as a whole but remains below the mean DMFT 

for 12 year olds in Brazil. It is identified in the study that the SiC Index is ‘polarised’ 

between fluoridated and non-fluoridated water supplies in Brazil, although no data is 

given to exemplify this. 

• Statistically significant factors for caries prevalence were: monthly family income less 

than or equal to four times the minimum wage (2.58 times more likely to have caries, 

children who had ever visited a dentist (4.27 times more likely to have caries). 

• Visits to the dentist were believed to contribute to an increased mean DMFT due to: 

‘filled’ teeth making up 74% of caries prevalence in the study. It was also hypothesised 

that ‘visit to the dentist’ indicated that treatment needs were being met – although this 

was not supported by other studies in Brazil (involving adolescents). 

• Fluorosis was measured using the Thylstrup and Fejerskov (1978) T-F Index (see 

Appendix 7) which ranges from 1 – normal translucency of enamel to 9- loss of main 

part of enamel with change in anatomic appearance of surfaces.  

• 29.42% of children examined showed signs of dental fluorosis. Scores were distributed 

as follows: 1 (13.95%), 2 (14.78%), 3 (0.69%).  

• Monthly family income and fathers and mothers education were associated with 

fluorosis however none of these variables were statistically significant in a multiple 

regression analysis. 

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: • Comprehensive study, particularly with regard to caries prevalence. 

• Very good response rate which were within the boundaries set by the power 

calculations.  

• Examiners were calibrated for all parts of the study 

Limitations: • The authors acknowledge that “… although data from this study are probably 

representative of the south-eastern region of Brazil, they do not allow inferences to be 

drawn with the country as a whole.” 

• The link between SiC and water fluoridation was referenced in the discussion but 

figures were not given. The link between fluorosis and mean DMFT was not 

investigated. 

Can the findings be generalised? NO 
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Are the findings applicable to 

CWF in New Zealand? 

NO 

Implications for the Ministry of 

Health’s CWF policy: 

NONE 
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 [25] Review Date: May 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

An Epidemiological Study of Dental Fluorosis among Higher Secondary School Children 

belonging to an Endemic Rural Area in Nalgonda District, Andhra Pradesh 

Harinath B 

Australian Medical Journal – Conference Abstracts Medicom 2011 

2012 

 

42-43 

Oral and Public Health Epidemiology 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Introduction: A total optimum intake of fluoride per kilogram body weight=0.05 -0.07mg for 

m; The average daily intake of fluoride by adults from food substances = 0.2-1.8 mg and from 

water containing 1ppm fluoride = 1.5mg. The total daily intake = 1.7–3.3mg. Ingestion of 

fluoride above the optimum levels through water (India 1.5ppm) and food causes Fluorosis. 

In A.P, Gujarat and Rajasthan 70-100% of districts are affected. Fluoride levels in A.P 

water=0.4-29mg/lit. Nalgonda is one of the highly endemic districts for fluorosis in A.P. 

Prevention and control depends upon the degree and type of Fluorosis observed in the study 

population and the magnitude of the problem.  

Aims: To assess the prevalence of Dental Fluorosis in the study population; To study the 

epidemiological factors pertaining to Dental Fluorosis  

Materials and Methods: A school based cross-sectional study. Study area includes 3 

randomly selected schools from Narketpally mandal of Nalgonda district as this is an area 

with high prevalence. From all higher secondary standard children present on the day of data 

collection, data was collected by one-on-one interview technique using a pre-designed, pre-

tested and semi-structured questionnaire and individuals were subjected to thorough clinical 

examination. Dental Fluorosis is assessed clinically by Dean’s index (WHO 1997) (see 

Appendix 5).Water samples were tested for fluoride levels by a Fluoride Ion-Specific 

Electrode Method in the Biochemistry Department. Sample size= 4×63×37/6.3×6.3 

=9324/39.69 = 234.92. The data was compiled and analysed by using SPSS statistical package 

version 17. Chi square test will be used to study the test of significance.  

Results: Total average mean age of children-13.82years. Average duration of stay-

13.76years. Majority of children socio-economic status-upper lower of children have 

knowledge about Fluorosis, source of Fluorine, role of calcium and Vitamin-C in dental 

fluorosis. Mean Fluoride level of water samples=7.3ppm, range=0.31-22.3ppm. Major 

grading of Fluorosis prevalence by Dean’s index= Mild-25.92%, Moderate-24.07%, Very mild-

20.37%. Overall prevalence of Dental Fluorosis-88.88%.  

Conclusions: To paraphrase Denis Birkett “if water is making mess on the floor, it is better to 

turn off the tap than to mop the floor”. Efforts from health care workers and concerned 

authorities will be essential in curtailing this problem.” 

 

Andhra Pradesh, India 

Not given 

School based prevalence study 

Low (based on information provided) 

Key Points: •  A medical examination and questionnaire was conducted on a one to one basis with 
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children (mean age 13.82 years) from 3 randomly selected schools.  

• Water fluoride samples varied widely 0.31-22.3ppm with a mean of 7.3ppm 

• 88.88% of children had fluorosis: 20.37% very mild, 25.92% mild, 24.07% moderate. 

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  but is not reflected in the title of the study 

 

YES  

 

Cannot comment as the shortened conference abstract does not go into enough detail 

Conclusion may have been shortened but comprises of a quote which is not explained in the 

context of the study 

 

 

See above 

Strengths: • Cannot comment as the shortened conference abstract does not give enough detail 

Limitations: • Cannot comment as the shortened conference abstract does not give enough detail 

Can the findings be generalised? NO fluorosis endemic area 

Are the findings applicable to 

CWF in New Zealand? 

NO 

Implications for the Ministry of 

Health’s CWF policy: 

NONE 
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 [26] Review Date: May 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Determination of fluoride concentration in powdered milk in Iran 

Mahvi AH, Ghanbarian M, Ghanbarian M, Khosravi A, Ghanbararian M 

British Journal of Nutrition 

2012 

107 

1077-1079 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“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 Analysis 

Low 

Key Points: • Fluoride concentrations in the 12 powdered milks tested ranged from 1.32µg/g to 

2.36µg/g, with an average concentration of 1.73µg/g. 

• The powdered milk brand with the highest fluoride concentration (2.36µg/g) was 

thought to be due to the fluoride concentration of water used in the production 

process. 

• It was suggested that fluorosis could result from mixing high fluoride baby powder with 

fluoridated water. 

• Risk of fluorosis was highlighted as a possible consequence of high fluoride levels in 

baby powder, particularly due to its use coinciding with the development phase for 

teeth. 

• Two possible courses of action were suggested: increasing calcium concentration in 

these products to reduce fluoride absorption and include information on fluoride 

concentration on labelling. 

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 

To an extent 

 

 

YES 

Strengths: • Quantitative analysis 

• Samples selected from 3 different batches of each milk powder to ensure validity of test 

Limitations: • Relatively low number of samples (although the total number of brands of powdered 

milk on sale in Iran is not stated) 

• No calculations were made as to whether average level of the milk consumed would 

lead to risk of fluorosis. 

• No attempt was made to compare fluoride levels of milk prepared with different water 

sources, so statements regarding this were not supported by study findings 

Can the findings be generalised? Only to the brands of milk tested 

Are the findings applicable to 

CWF in New Zealand? 

NO 

Implications for the Ministry of 

Health CWF policy: 

NONE 
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 [27*] Review Date: May 2012 

Study Identification: 

Title: 

Author: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Slaying sacred cows: is it time to pull the plug on water fluoridation 

Stephen Peckham 

Critical Public Health 

2012 

22(2) 

159-177 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

 “Water fluoridation continues to be a contentious public health policy. Recent moves to 

introduce schemes in England raise important questions about the use of evidence in public 

policy. Of particular concern is how evidence is used for public health policy-making 

purposes. This article reviews some of the key debates about water fluoridation and 

examines the way evidence has been promoted and used. The background to water 

fluoridation is discussed and also key ideas about how evidence influences policy. While 

traditionally the problem of evidence is characterised as one where policy makers either 

accept or ignore evidence, a central concern of this article is where poor evidence is 

promoted by professionals and accepted by policy makers. The article then examines the 

evidence on the effects of water fluoridation. Drawing on the idea of the ‘Gold Effect’, the 

article shows how deeply held beliefs about public health actions shape not just policy but 

also the application of evidence itself by professionals and researchers.” 

 

N/A 

N/A 

Opinion Piece 

N/A 

Key Points: • The author suggests that proponents of CWF (at 1ppm) say international examples of 

CWF show that it reduces dental caries and that fluoridated areas in the UK do not have 

health problems from it. 

• The author suggests that opponents of CWF associate it with toxic chemical waste, 

express a wide range of health concerns and see it as an enforced medication.   

• The author explains that CWF in the UK stalled over the past 20 years due to the 

requirement for multi-organisational co-operation between the NHS, local authorities 

and water companies. Changes in the law in from 2003 to 2005 were introduced to 

make CWF easier.  

• The author questions whether ‘fluoride is good for teeth’ suggesting that the idea has 

become generally accepted over time due to positive marketing and opponents of 

fluoridation finding it difficult to get their views published – the “Gold Effect”. 

• The author argues that early childhood caries are related to feeding habits and that 

’sugar remains the most direct cause of dental caries in older children’. The author 

suggests that early CWF research was funded by a sugar industry keen to find a solution 

to tooth decay that didn’t result in a reduction in sugar consumption. 

• The author raises concern about expanding CWF in Britain when ‘there is no systematic 

recording of the effects of water fluoridation in the UK’ in particular he states that there 
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is no data collected on fluorosis in areas in the UK with CWF. 

• The author concludes by suggesting a more cautionary approach to expanding CWF and 

suggests instead targeted oral health education is used. 

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 Relevant – opinion piece rather than study 

 

N/A 

 

N/A 

This is an opinion piece the conclusions support the authors opinion 

 

N/A 

Strengths: N/A 

Limitations: N/A 

Can the findings be generalised? N/A 

Are the findings applicable to 

CWF in New Zealand? 

NO 

Implications for the Ministry of 

Health’s CWF policy: 

NONE- not scientific research 
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 [28*] Review Date: June 2012 

Study Identification: 

Title: 

Author: 

 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Higher Fluoride Intakes in Early Childhood May Increase the Risk of Milder Forms of Dental 

Fluorosis 

Kumar J (reviewing an article published by Levy et. al. in the Journal of the American Dental 

Association 2010: 14(10): 1190-1201 

Journal of Evidence based Dental Practice 

2012 

141(10) 

1190-1201 

Oral and Public Health Epidemiology 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Subjects: This analysis is based on 560 children examined when the participants of the Iowa 

Fluoride Study were about 9 years of age (range, 7.7-12.0 years). Fluoride intake history 

gathered through questionnaires when the participants were aged 3 to 9 months and 16 to 

36 months was compared among 178 children who had 2 or more maxillary incisors affected 

with dental fluorosis and 382 who had no maxillary incisor fluorosis. Using the Fluorosis Risk 

Index (FRI) (see Appendix 8) to assess for dental fluorosis, most fluorosis detected was mild 

(FRI score = 2, n = 173, 97%); only 5 participants had more involved fluorosis (FRI score = 3). 

Key Risk/Study Factor: Higher fluoride intake from infant formula, beverages, and 

toothpaste ingestion was identified as a risk factor for dental fluorosis. 

Main Outcome Measure: Dental fluorosis on maxillary incisor teeth.  

Main Results: The overall relative risk (RR) associated with being in the upper quartile of 3- 

to 9-month-olds’ Area Under the Curve fluoride intake from powdered formula was 1.40 (P = 

0.02, 95% confidence interval [CI] = 1.06-1.84). Higher intake from infant formula alone 

among children with lower fluoride intake from beverages and toothpaste resulted in a 

higher prevalence (34.7% vs 20.7%, RR = 1.68, 95% CI = 1.11-2.54); however, this effect 

appears to be masked when there is higher fluoride intake from beverages and toothpaste 

(33.3% vs 35.3%, RR 0.94 [95% CI, 0.31-2.91]). 

Conclusions: Data support the hypothesis that high fluoride intakes from reconstituted 

powdered formula, beverages, and toothpaste ingestion are associated with milder forms of 

dental fluorosis of permanent maxillary incisors.” 

Review of Iowa Fluoride Study 

Review of 2010 Study 

Review of a prospective cohort study  

N/A review of another study 

Key Points: • An increase in prevalence of dental fluorosis amongst 12-14 year olds from 22.6 

percent in 1986-87 to 40.7% in 1999-2004 is suggested due to increased potential 

exposure to fluoride resulting from sources other than CWF. These include: fluoride 

supplements, dentifrices, rinses, gels and carbonated beverages etc. 

• Other reasons for the increased incidence of fluorosis were suggested to be: use of 

infant formulas (particularly when made up with fluoridated water) and eating 

toothpaste, both taking place between the ages of 0-36 months. 

• The complexity of calculating average fluoride exposure was acknowledged as well as 

difficulty associating risk to a single source. 
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• Limitations to the study under review were identified as: loss to follow up and small 

sample sizes particularly when results are stratified (leading to wide confidence 

intervals). 

• The possibility of bias when applying a cross sectional analysis to a cohort study was 

also acknowledged 

• Despite the above, the findings from the study are identified as being consistent with 

systematic reviews around infant formula and dental fluorosis. 

• The current recommendation by the US Department of Health and Human Services to 

reduce fluoride concentrations in CWF from 0.7-1.2mg/l to 0.7mg/l is mentioned in 

connection with the aim of minimising fluoride ingestion to the lowest level capable of 

providing protection against caries. 

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 

 

YES  

 

N/A 

Strengths: N/A review 

Limitations: N/A review 

Can the findings be generalised? To populations with similar access to fluoridated products only 

Are the findings applicable to 

CWF in New Zealand? 

YES  

Implications for the Ministry of 

Health’s CWF policy: 

The following should be monitored:  

1) Whether there is increased exposure to fluoride from multiple sources and whether this is 

leading to increased risk of dental fluorosis. 

2) The decision regarding changes to water fluoride concentrations used in CWF in the USA. 
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[29] Review Date: June 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Dental caries and dental fluorosis in children on the NSW Central Coast: a cross sectional 

study of fluoridated and non-fluoridated areas 

Laurence A, Lewis P, Dixon A, Redmayne B, Blinkhorn AS 

Australian and New Zealand Journal of Public Health 

2012 

36 (3) 

297-298 

Oral and Public Health Epidemiology 

Abstract: 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

Not available 

New South Wales Central Coast, Australia 

2007 

Ecological Cross-Sectional Study 

Low 

Key Points: • The study involved 1158 children from Kindergarten to Year 6, from public, private and 

independent schools. The study involved clinical examination and parental 

questionnaire. 

• The rate of fluorosis was slightly higher in areas with CWF (18.5% compared to 16.7%) 

but the difference was not statistically significant. 

• Children in areas with CWF had lower dmft/DMFT and a higher proportion of children 

who were caries free, however the article does not state whether the difference is 

statistically significant. 

• In both areas, the teeth of children from households with ‘higher education’, no 

‘concession card’ and who brushed their teeth ‘more often’ had less evidence of decay. 

• The two cohorts had very similar demographic characteristics, so confounding by other 

factors is unlikely. 

• The region without CWF has been surrounded by CWF regions for more than 40 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 

 

 

NO 

 

YES  

FAIR (difficult to tell as little data given) 

 

Not enough detail given to ascertain this 

 

N/A (see above) 
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initial hypothesis/aim? 

Strengths: • Difficult to tell due to lack of detail – sample size was large 

Limitations: • Ecological fallacy 

• Did not state whether differences in rates of dmft/DMFT and caries prevalence were 

statistically significant 

Can the findings be generalised? Insufficient detail to assess generalisability 

Are the findings applicable to 

CWF in New Zealand? 

Broadly supports CWF but there is insufficient detail to use as evidence 

Implications for the Ministry of 

Health’s CWF policy: 

See above 



 

 [30*] Review Date: July 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

The effect on dental enamel of varying concentrations of fluoridated milk with a cariogenic 

challenge in situ 

Malinowski M, Duggal MS, Strafford SM, Toumba KJ 

Journal of Dentistry 

2012 

e-publication 

e-publication 

Oral and Public Health Epidemiology 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Objectives: This study investigated the effect of two concentrations of fluoride in milk, 2.5 

and 5.0ppm, on the prevention of demineralisation with a cariogenic challenge compared 

with milk with 0ppm F.  

Methods: In a controlled, randomised, cross-over, double-blind in situ study, 23 subjects 

wore a lower removable appliance with 2 enamel slabs for 21 days during each study arm. 

Subjects used F-free toothpaste and the cariogenic challenge comprised of five 2 min 

dippings per day in 12% sucrose. The slabs were dipped in 50ml of milk with 0ppm, 2.5ppm 

or 5.0ppm F twice daily for 5 min. Subjects drank 100 ml twice per day of the same milk. 

Slabs were analysed with Knoop micro-hardness to assess changes in mineralisation.  

Results: Results showed that enamel was softened in all groups but the extent of enamel 

softness was reduced with an increasing concentration of F in milk, being highly significant 

for both F groups compared to the control (p < 0.0001). 5.0ppm F group showed a trend 

towards less softening compared to the 2.5ppm F but was not statistically significant. 

Conclusions: In our in situ model, 2.5 and 5.0ppm F in milk significantly protected enamel 

from demineralisation” 

 

Leeds, UK 

Not Stated 

Controlled, randomised, cross-over double-blind in situ study 

High 

Key Points: • The study used enamel from human premolar teeth extracted for orthodontic 

purposes. These were worn inside the oral cavity by volunteers for 2 days prior to the 

study cycle (to acquire plaque) and then for the 21 days each. 

• The concentrations of fluoridated milk tested (2.5ppm F and 5.0ppm F) were chosen to 

match current school milk fluoridation programs (2.5ppm) and to investigate whether 

increasing the fluoride concentration would provide a significantly higher caries 

preventative benefit (5.0ppm). Both concentrations were well within the safe limits for 

fluoride ingestion (based on 200ml fluoridated milk being consumed). 

• Both concentrations of fluoridated milk demonstrated (statistically) significantly less 

reduction in enamel hardness compared to the control (non-fluoridated) milk. 

• The 5.0ppm F milk demonstrated a smaller percentage reduction in enamel hardness 

compared to the 2.5ppm F milk, however this difference was not statistically significant. 

Evaluation Criterion:  
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The aim/ hypothesis of the study 

are clearly stated? 

The study method is 

appropriate? 

Data collection quality? 

Analysis of Data? 

Sound logic is used in the 

conclusions reached? 

The study reaches valid 

conclusions with respect to the 

initial hypothesis/aim? 

 

YES 

YES 

 

GOOD 

GOOD 

 

YES  

 

YES 

Strengths: • Quantitative Study 

• Enamel was worn in the oral cavity by volunteers, thereby providing ‘real world’ 

conditions for the enamel. 

• Other fluoride supplements (toothpaste, mouthwash etc.) were controlled for. 

Limitations: • The tests were carried out under a strict study protocol, involving consumption of 

100ml milk and dipping the enamel in milk periodically throughout the day. School milk 

programmes using fluoridated milk require compliance of the subject to always drink, 

and finish, the milk. Concerns about compliance (of both parents and children) were 

raised in a paper by Forster, Downer and Tickle (BDJ: v210, 2011), which was reviewed 

previously (October 2011). 

Can the findings be generalised? YES 

Are the findings applicable to 

CWF in New Zealand? 

NO – They review the efficacy of a (targeted) alternative to CWF 

Implications for the Ministry of 

Health’s CWF policy: 

NONE – They review the efficacy of a (targeted) alternative to CWF 
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 [31] Review Date: June 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Dental fluorosis in populations from Chaing Mai, Thailand with different fluoride exposures. 

Paper 1: assessing fluorosis risk, predictors of fluorosis and the potential role of food 

preparation. 

McGrady MG, Ellwood RP, Srisilapanan P, Korwanich N, Worthing HV, Pretty IA 

BioMed Central Oral Health 

2012 

12 (16) 

e-publication 

Oral and Public Health Epidemiology 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Background: To determine the severity of dental fluorosis in selected populations in Chiang 

Mai, Thailand with different exposures to fluoride and to explore possible risk indicators for 

dental fluorosis. 

Methods: Subjects were male and female lifetime residents aged 8–13 years. For each child 

the fluoride content of drinking and cooking water samples were assessed. Digital images 

were taken of the maxillary central incisors for later blind scoring for TF index (10 % repeat 

scores). Interview data explored previous cooking and drinking water use, exposure to 

fluoride, infant feeding patterns and oral hygiene practices. 

Results: Data from 560 subjects were available for analysis (298 M, 262 F). A weighted kappa 

of 0.80 was obtained for repeat photographic scores. The prevalence of fluorosis (TF 3+) for 

subjects consuming drinking and cooking water with a fluoride concentration of <0.9ppm 

was 10.2%. For subjects consuming drinking and cooking water >0.9ppm F the prevalence of 

fluorosis (TF 3+) rose to 37.3 %. Drinking and cooking water at age 3, water used for infant 

formula and water used for preparing infant food all demonstrated an increase in fluorosis 

severity with increase in water fluoride level (p < 0.001). The probability estimate for the 

presentation of aesthetically significant fluorosis was 0.53 for exposure to high fluoride 

drinking (≥0.9ppm) and cooking water (≥1.6ppm). 

Conclusions: The consumption of drinking water with fluoride content >0.9ppm and use of 

cooking water with fluoride content >1.6ppm were associated with an increased risk of 

aesthetically significant dental fluorosis. Fluoride levels in the current drinking and cooking 

water sources were strongly correlated with fluorosis severity. Further work is needed to 

explore fluorosis risk in relation to total fluoride intake from all sources including food 

preparation.” 

 

Chang Mai, Thailand 

December 2007-September 2008 

Observational Cross-sectional Study 

Medium 

Key Points: • A convenience sample of six population groups was recruited based on level of 

exposure to fluoride in the water supply. Intervals were initially: 0.01ppm, 0.5ppm, 

0.75ppm, 1.00ppm, 1.5ppm, >2.00ppm. However final intervals were based on 

frequency of distribution, resulting in 5 for cooking water and 4 for drinking water. 

• It was calculated that in order to gain 80% power 91 subjects per category (total= 546) 
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would need to be recruited. Subjects (aged 8-13 years) would need to be: lifelong 

residents of their area, in good general health, have no fixed orthodontic appliances 

and have both maxillary incisors erupted. 

• The study involved a mix of current data (drinking and cooking water samples, 

photographs of teeth, recording of oral health practices) and retrospective data 

(interviews with parents recording: water use, whether the subject was formula fed and 

food used for weaning –particularly rice – from 0-3 years).  

• Of 911 subjects initially approached 634 took part in the study (a retention rate of 69.6 

percent). 

• The Thylstrup and Fejerskov Index (T-F) was used to assess dental fluorosis (see 

appendix 1). Photographs were used and the examination was randomised and blinded. 

• Overall prevalence of of aesthetically significant dental fluorosis (T-F3+) at 16.8 percent. 

• A relationship was found between T-F score and water fluoride concentration, as one 

increased, so did the other. At T-F=0, mean fluoride concentration was 0.35ppm (SD 

0.37) for drinking water and 0.65ppm (SD 0.84) for cooking water. At T-F=4 mean 

fluoride concentration was 0.83ppm (SD 0.9) for drinking water and 2.23ppm (SD 1.52) 

for cooking water.  

• Interview data relating to fluoride concentration of water used for reconstituting infant 

formula and for drinking and cooking at age three also had a statistically significant 

positive association with presentation and severity of dental fluorosis. Lack of recall 

(due to long time lapse between exposure and study) meant oral hygiene and 

consumption of dentifrice could not be included in the analysis. 

• Historical data was excluded from regression analysis due to issues with reliability and 

co-linearity (as subjects were lifelong residents their water supply was unlikely to have 

changed). 

• 53% of subjects consumed drinking water with low fluoride content (a public health 

campaign had previously been conducted to warn of the risks of drinking high fluoride 

water), cooking water was therefore identified as the main cause of aesthetically 

significant fluorosis. 

• The level of fluoride in drinking water is similar to levels in CWF in Newcastle, UK, 

however aesthetically significant fluorosis (is much higher (16.8% compared to 3%). 

Other contributing factors were therefore examined in Chaing Mai, rice was identified 

as a likely source due to: 1) rice being a staple foodstuff in the region (98% of subjects 

routinely ate rice by age three), 2) rice having the capacity to absorb fluoride during 

cultivation, preparation and cooking, 3) the preparation of rice grains involves washing 

and soaking in water for a prolonged period prior to cooking, 4) as indicated earlier 

cooking water had a higher fluoride concentration than drinking water in this study.  

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 

 

 

YES 

 

YES 

 

GOOD (Interview data: fair, due to recall error)  

 

YES 
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initial hypothesis/aim? YES – although association with rice could only be hypothesised due to lack of data on this. 

Strengths: • A (more than) sufficient sample size was used to gain study power. 

• Examination of photographs – for T-F score – was randomised and blinded.  

• Two calibrated examiners scored each photograph for fluorosis to aid accuracy of 

diagnosis. 

• The study population was low-migratory and therefore exposure is unlikely to have 

changed over time. 

Limitations: • This was a cross sectional study therefore impacts of public education programmes on 

‘safe’ levels of fluoride in drinking water could not be assessed. 

• Recall bias/ error meant retrospective interview data re water fluoride exposure in 

infancy (the most critical period for development of dental fluorosis) could not be used. 

• Overall fluoride intake (from all sources, including food) was not undertaken. 

Can the findings be generalised? NO  

Are the findings applicable to 

CWF in New Zealand? 

NO 

Implications for the Ministry of 

Health’s CWF policy: 

NONE  
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[32*] Review Date: July 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Developmental Fluoride Neurotoxicity: A Systematic Review and Meta-Analysis 

Choi AL, Sun G, Zhang Y, Grandjean P 

Environmental Health Perspectives 

2012 

Not given (online publication) 

N/A 

Oral and Public Health Epidemiology 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Background: Although fluoride may cause neurotoxicity in animal models and acute fluoride 

poisoning causes neurotoxicity in adults, very little is known of its effects on children’s neuro-

development. 

Objective: We performed a systematic review and meta-analysis of published studies to 

investigate the effects of increased fluoride exposure and delayed neurobehavioral 

development. 

Methods: We searched the MEDLINE, EMBASE, Water Resources Abstracts, and TOXNET 

databases through 2011 for eligible studies. We also searched the China National Knowledge 

Infrastructure (CNKI) database, as many studies on fluoride neurotoxicity have been 

published in Chinese journals only. In total, we identified 27 eligible epidemiological studies 

with high and reference exposures, endpoints of IQ scores or related cognitive function 

measures with means and variances for the two exposure groups. We estimated the 

standardized mean difference (SMD) between exposed and reference groups across all 

studies using random effects models. We conducted sensitivity analyses restricted to studies 

using the same outcome assessment and having drinking water fluoride as the only exposure. 

Cochrane test for heterogeneity between studies, Begg’s funnel plot and Egger test to assess 

publication bias were performed. Meta-regressions to explore sources of variation in mean 

differences among the studies were conducted. 

Results: The standardized weighted mean difference in IQ score between exposed and 

reference populations was -0.45 (95% CI -0.56 to -0.35) using a random-effects model. Thus, 

children in high fluoride areas had significantly lower IQ scores than those who lived in low 

fluoride areas. Subgroup and sensitivity analyses also indicated inverse associations, although 

the substantial heterogeneity did not appear to decrease. 

Conclusions: The results support the possibility of an adverse effect of high fluoride exposure 

on children’s neurodevelopment. Future research should include detailed individual-level 

information on prenatal exposure, neurobehavioral performance, and covariates for 

adjustment” 

 

Review – USA, studies China (26), Iran (1) 

1989-2011 

Systematic Review and Meta-Analysis 

Low 

Key Points: • Of the 27 studies included: three cohorts were exposed to fluoride through coal 

burning. 24 were exposed to fluoride through drinking water. Dental fluorosis was cited 



86 

 

as an indicator for this in two studies. One of the coal burning studies was also said to 

be in a ‘high’ water fluoride area. Three of the drinking water studies used dental 

fluorosis as an indicator, one with urinary fluoride concentration. One other study used 

urinary fluoride concentration as an indicator alongside drinking water fluoride 

concentration. One drinking water study used well water. 

• 7/27 studies included iodine and arsenic as co-exposures. 

• 26/27 studies showed an inverse relationship between IQ and fluoride concentration. 

Of these the relationship was stated as ‘significant’ in 9/27 studies as ‘not significant in 

3/27 studies and significance was not stated in the remainder (15/27). 

• Less than 20% of studies reported parental income and only 7% reported household 

income. 

• Year of publication was a significant predictor of standard mean difference (SMD) in IQ 

between exposure and reference groups. Child’s age was a significant predictor of SMD 

in 16/27 which used the CRT-RC (Combined Raven’s Test for Rural China) IQ test. 

• The relative risk of a low/ marginal IQ score from studies using CRT-RC (n=16) was 1.93 

(95% CI: 1.46-2.55).  

• When tests were restricted to drinking water fluoride exposure only (n=9) the relative 

risk was 1.75: 95% CI: 1.16-2.65). 

• The exposure information did not allow a formal dose response analysis 

• When studies were restricted to those using CRT-RC SMD fell to -0.44(-0.54 to-0.33).  

• When studies were further restricted to those without co-exposures SMD fell further to 

-0.29 (-0.44 to -0.14).  

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 

Dependent on individual studies reviewed, therefore cannot comment. Limitations identified 

and no firm conclusions reached as a result. It is questionable whether even a ‘possibility of 

adverse effects of fluoride exposures on children’s neurodevelopment’ can be concluded given 

the limitations of the studies involved. 

YES 

Strengths: • Comprehensive literature search including Chinese language databases. (Many studies 

are carried out in China, which has pockets of naturally high water fluoride 

concentrations, but are not widely disseminated due to the language barrier). 

• Attempts were made to control for: study variance (through weighting), publication 

bias (through use of Begg funnel plot), co-exposures, age of participants, date of study 

publication and type of IQ test used, (through comparison of subgroups).  

Limitations: • The authors acknowledged that ‘the articles reviewed had deficiencies, in some cases 

rather serious’ which limit the conclusion that can be drawn’. 

• Whilst confounding factors such as parental education and family income were noted 

when given, insufficient data on these meant that they could not be controlled for. 

• Control for factors such as IQ test type and co-exposures considerably reduced the 
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number of studies included (n=9). 

• Levels of exposure in both ‘high’ and ‘low’ fluoride groups varied widely. 

• Methods used to measure fluoride exposure were varied, therefore making comparison 

between them a challenge. 

• The authors acknowledge that exposure misclassification may have occurred due to 

children drinking from other water sources. 

• The authors frequently acknowledge that caution is needed in interpreting the results: 

they use ‘suggestive’, ‘fluoride may be a developmental neuro-toxicant’ 

• Available exposure information did not allow a formal dose-response analysis, although 

dose-related differences in test scores occurred at a wide range of water-fluoride 

concentrations. 

• The authors also acknowledge that the ‘study cannot be used to derive an exposure 

limit, as the actual exposure of the individual children are not known’. 

• ‘Current water-fluoride level likely also reflects past developmental exposure’. The 

authors assume current water fluoride level reflects past exposure during significant 

neuro-development stages. 

• Most of the studies reviewed ‘did not report age adjustment of the cognitive test 

scores’.  

Can the findings be generalised? NO – studies reviewed were carried out in China (26) and Iran (1). These are high fluoride 

area, in 14/21 studies for which figures were given, the ‘high’ water fluoride concentration 

was above 2mg/l. China also has widespread dental fluorosis which  indicates the prevalence 

of high exposures 

Are the findings applicable to 

CWF in New Zealand? 

Not at present 

Implications for the Ministry of 

Health’s CWF policy: 

The literature in this area of research should continue to be monitored  



 

 [33] Review Date: July 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Prevalence of dental fluorosis & dental caries in association with high levels of drinking water 

fluoride content in a district of Gujarat, India 

Kotecha PV, Patel SV, Bhalani KD, Shah D, Shah VS, Metha KG 

Indian Journal of medical Research 

2012 

135 

873-877 

Oral and Public Health Epidemiology 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Background and objectives: Endemic fluorosis resulting from high fluoride concentration in 

groundwater is a major public health problem in India. This study was carried out to measure 

and compare the prevalence of dental fluorosis and dental caries residing in high and normal 

level of fluoride in their drinking water in Vadodara district, Gujarat, India. 

Methods: A cross-sectional study was conducted in Vadodara district, six of the 261 villages 

with high fluoride level and five of the 1490 with normal fluoride level in drinking water were 

selected. The data collection was made by house to house visits twice during the study 

period. 

Results: The dental fluorosis prevalence in high fluoride area was 59.31 per cent while in 

normal fluoride area was 48.21 percent with CI 6.16 to 11.18. Dental fluorosis prevalence 

was more among males as compared to females. Highest prevalence of dental fluorosis was 

seen in 12-24 year age group. 

Interpretation and conclusions: The risk of dental fluorosis was higher in the areas showing 

more fluoride content in drinking water and to a lesser degree of dental caries in the same 

area. High fluoride content is a risk factor for dental fluorosis and problem of dental fluorosis 

increased with passage of time suggesting the fluoride content in the water has perhaps 

increased over time. Longitudinal studies should be conducted to confirm the findings.” 

 

Gujarat, India 

Not stated 

Cross sectional prevalence study 

Medium 

Key Points: • There was sufficient power in this study for statistically significant results to be 

achieved. 

• High fluoride content was defined as water fluoride concentration greater than 1.5mg/l. 

Sample villages were randomly selected from those designated as ‘high’ fluoride 

(n=6/261) and ‘low’ fluoride (n=5/1490). All individuals within the selected villages were 

interviewed in a house to house survey. Of a total population of 8036 (4036 ‘high’ 

fluoride, 4000 ‘low’ fluoride), 6093 (2841 ‘high’ fluoride, ‘3252 ‘low’ fluoride) this 

represents a response rate of 75.8% (70.4% ‘high’ fluoride, 81.3% ‘low’ fluoride). 

• ‘Low’ had water fluoride concentrations of 0.02-0.98mgF/l (with an outlier of 3.19mgF/l 

from one water source in a low fluoride village) and a mean of 0.4mgF/l.  

• ‘High’ had water fluoride concentrations of 1.54-4.1mgF/l (with an outlier of 1.06mgF/l 

from one source in a high fluoride village) and a mean of 3.07mgF/l. 

• Fluorosis prevalence was dichotomised to fluorosis (Dean’s Index grade 0), fluorosis 
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(Deans index grade 1-5). 

• There was a statistically significant difference between fluorosis prevalence in the ‘high’ 

and ‘low’ fluoride areas (RR=1.51), indicating ‘high’ fluoride increased fluorosis 

prevalence. 

• There was a difference in the prevalence of dental caries between the ‘high’ and ‘low’ 

fluoride areas, (RR=0.82), indicating a protective effect of ‘high’ fluoride on dental 

caries. It is not stated whether this difference is statistically significant. 

Evaluation Criterion: 

The aim/ hypothesis of the study 

are clearly stated? 

The study method is 

appropriate? 

Data collection quality? 

Analysis of Data? 

Sound logic is used in the 

conclusions reached? 

The study reaches valid 

conclusions with respect to the 

initial hypothesis/aim? 

 

 

YES 

 

YES 

FAIR 

 

GOOD 

YES  

 

YES 

Strengths: • High response rate 

• Comprehensive study 

Limitations: • The authors acknowledged that as this was a cross sectional study, exposure to fluoride 

since birth (critical in the development of dental fluorosis) was not included in the initial 

analysis. When those not resident in their villages since birth were excluded, the 

difference in dental fluorosis increased and the difference in dental caries decreased, 

confirming exposure since birth as a confounder. 

• Even excluding those who were not residents since birth, long term exposure to 

fluoride cannot be confirmed as tests from different water sources in the same village 

showed some wide variations in results over the 6 month period of the study, (1.06-

3.09ppm in one ‘high’ fluoride area and 0.02-3.19 in one ‘low’ fluoride area). 

Can the findings be generalised? NO – average ‘high’ concentrations fluoride (3.07mgF/l) is greater than that used in CWF 

Are the findings applicable to 

CWF in New Zealand? 

NO 

Implications for the Ministry of 

Health’s CWF policy: 

NONE 
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 [34*] Review Date: July 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Fluoride content of solid foods impacts daily intake 

Rankin SJ, Levy SM, Warren JJ, Eichenberger Gilmore J, Broffit B 

Journal of Public Health Dentistry 

2012 

72 

128-134 

Oral and Public Health Epidemiology 

Summary of Study/ Abstract: 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Objective: To determine the amount of fluoride received from solid foods for a cohort of 

children. 

Methods: Parents were asked to complete questionnaires for the preceding week and 

dietary diaries for 3 days for their children. Data collected at 6, 9, 12, 16, 20, 24, 36, 48, and 

60 months were analysed as a cross-sectional. 

Results: At 6 months of age, children ingested an estimated mean of 8 percent of dietary 

fluoride from solid foods. At 12 months of age, children ingested an estimated 39 percent of 

dietary fluoride from solid foods. 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. 

Conclusions: Some children receive a substantial portion of dietary fluoride from solid 

foods.” 

Iowa, USA 

1992-2001 

Prospective Longitudinal Study 

High 

Key Points: • The study was a secondary data analysis of the Iowa Fluoride Study (IFS). 

• Individual and filtered water source fluoride concentrations were measured annually 

and each time a water source changed. Public water supply fluoride concentrations 

were provided on a monthly basis by the Iowa state health department. 

• Parents also provided children’s body weight, allowing fluoride intake per unit body 

weight over time to be calculated. 

• The number of responses for each food diary ranged from 376-670, there was a 

reduction in the rate of responses over time due to loss to follow up from the study as a 

whole. 

• 25 percent of children aged 6 months exceeded the upper limit (UL) for fluoride 

ingestion, (0.7mg/day – based on average body weight for that age group). 

• 5 percent of children aged 12 months exceeded the UL for fluoride ingestion, 

(0.9mg/day – based on average body weight for that age group). 

• Less than 5 percent of children aged 24-36 months exceeded the upper limit (UL) for 

fluoride ingestion, (1.3mg/day – based on average body weight for that age group). 

• Less than 1 percent of children aged 48-60 months exceeded the upper limit (UL) for 

fluoride ingestion, (2.2mg/day – based on average body weight for that age group). 
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• Grains, cereals and starches provided the highest levels of fluoride intake from solid 

food between the ages of 36 and 60 months. 

• In terms of beverages, at 6-12 months the highest proportion of daily fluoride intake 

came from infant formula made up with water, after the age of 24 months the highest 

proportion of daily fluoride intake came from water. 

• The authors state that: “This high level of fluoride ingestion from dietary sources alone 

places these children at increased risk for developing dental fluorosis.” 

• The authors refer to a New Zealand based study by Chowdhury which found lower 

levels of fluoride ingestion for infants aged 11-13 months living in an area with CWF. It 

was suggested that the difference between these findings and the current study was 

due to higher levels of breast feeding in New Zealand, since human milk is very low in 

fluoride.  

Evaluation Criterion: 

The aim/ hypothesis of the study 

are clearly stated? 

The study method is 

appropriate? 

Data collection quality? 

Analysis of Data? 

Sound logic is used in the 

conclusions reached? 

The study reaches valid 

conclusions with respect to the 

initial hypothesis/aim? 

 

 

YES 

YES 

 

GOOD 

 

GOOD 

YES  

 

YES 

Strengths: • The study was longitudinal allowing changes over time to be examined. 

• The food diaries were kept in real time, increasing likelihood of accuracy by removing 

the possibility of recall bias. 

• Links could be made between individual food consumption and body weight increasing 

accuracy of fluoride intake estimates. 

Limitations: • The study population was predominately white and middle class (see below) thereby 

limiting the extent to which findings can be generalised 

Can the findings be generalised? NO the study population was 97 percent Caucasian and 76 percent middle to high socio-

economic status (SES). Findings can only be generalised to similar population groups. . Also in 

addition the authors mention that fluoride intake estimates were lower in infants in a New 

Zealand study due to differences in feeding patterns.  

Are the findings applicable to 

CWF in New Zealand? 

Yes, 25% of children 0-6 months exceeded the UL. 

Implications for the Ministry of 

Health’s CWF policy: 

The Ministry needs to consider monitoring of fluoride ingestion from other sources (other 

than CWF).  Though the authors note NZ based research found lower levels of fluoride 

ingestion for infants aged 11-13 months living in an area with CWF. The authors suggest that 

the difference between these findings and the current study may be due to higher levels of 

breast feeding in New Zealand, since human milk is very low in fluoride. 



92 

 

Appendix 2: Reviews: Communication and Community Engagement 

 

[35] Review Date: July 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

“I can’t relate to my teeth”: a qualitative approach to evaluate oral health education 

materials for preschool children in New South Wales, Australia 

Arora A, McNab MA, Lewis MW, Hilton G, Blinkhorn AS, Schwarz E 

International Journal of Paediactric Dentistry 

2011 

e-publication 

e-publication 

Communication and Community Engagement 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Background: Early Childhood Caries is a significant public health issue worldwide. Although 

much is known about the aetiology of dental caries, there is limited evidence on the 

understanding of caregivers on readily available early childhood oral health education 

materials. 

Aim: The purpose of this study was to record how parents cope with dental health education 

materials for preschool children commonly available in New South Wales, Australia. 

Design: This qualitative study was nested within a large cohort study in South Western 

Sydney. English-speaking mothers (n = 24) with young children were approached for a face-

to-face, semi-structured interview at their homes. Two dental leaflets designed by NSW 

Health to give advice on monitoring young children’s oral health were sent to mothers prior 

to the interview. Interviews were recorded and subsequently transcribed verbatim. 

Transcripts were analysed by interview debriefing and a thematic coding. 

Results: Mothers generally reported that the leaflets were easy to read but noted that the 

information pertaining to bottle feeding was confusing. Furthermore, they were unable to 

understand terms such as ‘fluoride’ and ‘fissure sealants’. Early childhood nutrition and 

infant teething were inadequately addressed, and mothers preferred pictorial presentations 

to improve their understanding of oral health. 

Conclusions: Producers of health education leaflets should keep the messages simple and 

straightforward, avoid the use of medical jargon, and use pictorial aids to improve 

communication with parents.” 

 

New South Wales, Australia 

2010 

Qualitative Study (within a Cohort Study) 

Medium 

Key Points: • The study used a ‘purposive sampling strategy’ to select interview participants using the 

following criteria: first language English, postcode considered ‘disadvantaged’ according 

to the Australian 2006 Socio Economic Index of Area Rankings.  

• Participants were recruited to the point of ‘data saturation’ i.e. no new information was 
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being introduced. This occurred at 24 participants in this study. 

• Participants did not understand either the term ‘fluoride’ when used in oral health 

promotion leaflets or what impact it could have on their infant’s teeth.  

Evaluation Criterion: 

The aim/ hypothesis of the study 

are clearly stated? 

The study method is 

appropriate? 

Data collection quality? 

Analysis of Data? 

Sound logic is used in the 

conclusions reached? 

The study reaches valid 

conclusions with respect to the 

initial hypothesis/aim? 

 

YES 

 

YES 

 

Small qualitative study – selection method of sample population  from overall cohort unclear  

GOOD 

No conclusions stated, findings discussed instead 

No conclusions stated, findings discussed instead 

Strengths: • In depth interviews 

Limitations: • Study was a ‘snapshot’ of opinions only 

• The authors state that the “small convenience sample of caregivers limits the 

generalisation of our findings to the broad range of literacy skills shared amongst 

disadvantaged families” 

Can the findings be generalised? NO – see above 

Are the findings applicable to 

CWF in New Zealand? 

NO  

Implications for the Ministry of 

Health’s CWF policy: 

Provides some suggestion that clear, straightforward language aids comprehension when 

providing public information on CWF.  
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 [36] Review Date: February 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Fluoride toothpaste and toothbrushing; knowledge, attitudes and behaviour among Swedish 

adolescents and adults 

Jensen O, Gabre P, Moberg Skőld U, Birkhed D 

Swedish Dental Journal 

2011 

35 

203-213 

Community Engagement  

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“The most effective way to administer fluoride is through the regular use of fluoride 

toothpaste. Adolescents and adults seem to have low awareness of toothbrushing 

procedures and use of fluoride toothpaste despite frequent dental care. The aim of this study 

was to describe knowledge, attitudes and behaviour concerning toothbrushing and use of 

fluoride toothpaste in three age groups in a Swedish population. A qualitative study design 

was used with the purpose of achieving a deeper understanding of the issue. Data were 

collected through interviews. A manifest and latent analysis of the text was performed using 

qualitative content analysis (Grounded Theory). The informants were selected strategically to 

obtain the greatest possible variation in the data. Three age strata representing different 

stages in life were chosen: 15-16, 30-35 and 60-65years. Informants were interviewed with 

support from an interview guide. Open-ended questions were used to focus on the 

individual's knowledge, attitudes and behaviour concerning toothbrushing and fluoride 

toothpaste. Five people from each age group were interviewed in the study. The content 

areas were knowledge, attitudes and behaviour and the latent analysis identified the areas of 

empowerment, driving force and guidance as categories. Although the informants showed 

little knowledge about the reasons for and techniques of using fluoride toothpaste 

effectively, they described toothbrushing as important and the habit as a priority, giving the 

theme of this study: toothbrushing with fluoride toothpaste was a priority, despite the lack of 

knowledge about how to use toothpaste effectively and its positive effects on oral health. In 

conclusion the state of knowledge concerning toothbrushing and fluoride toothpaste needs 

to be improved. In addition, people's desire for a fresh-feeling mouth and to fit in socially 

must be affirmed and utilized by dental staff in health promotion.” 

 

Sweden 

Not given 

KAB (Knowledge, Attitude, Behaviour) study  

Medium 

Key Points: • The study used a stratified sampling method (by age) and ‘Grounded Theory’ which 

indicated that after 15 interviews the study was ‘saturated’ and no new information 

was forthcoming. 

• Most informants were unsure of the effects of fluoride (and the reason for toothpaste) 

but did acknowledge tooth-brushing as important for oral health.  

Evaluation Criterion: 

The aim/ hypothesis of the study 
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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: • Detailed feedback from open ended questions 

Limitations: • Very low sample size;  

• Not relevant to CWF 

Can the findings be generalised? NO – very small sample population and knowledge may vary between countries depending 

oral public health education initiatives. 

Are the findings applicable to 

CWF in New Zealand? 

NO – see above 

Implications for the Ministry of 

Health’s CWF policy: 

NONE 
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 [37] Review Date: February 2012 

Study Identification: 

Title: 

 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Adolescents’ perceptions of the aesthetic impact of dental fluorosis vs. other dental 

conditions in areas with and without water fluoridation 

McGrady MG, Elwood RP, Goodwin M, Boothman N, Pretty IA 

BMC Oral Health 

2012 

12: 4 

e-publication 

Community Engagement 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Background: The use of fluorides for caries prevention is well established but is linked with 

an increased risk of dental fluorosis, some of which may be considered to be aesthetically 

objectionable. Patient opinion should be considered when determining impact on aesthetics. 

The aim of this study was to assess participant rating of dental aesthetics (from photographic 

images) of 11 to 13 year olds participating in an epidemiological caries and fluorosis survey in 

a fluoridated and a non-fluoridated community in Northern England.  

Methods: Consented participants were invited to rank in order of preference (appearance) a 

collage of 10 computer generated images on a touch-screen laptop. The images comprised 

an assortment of presentations of teeth that included white teeth, a spectrum of 

developmental defects of enamel and dental caries. Data were captured directly and 

exported into SPSS for analysis.  

Results: Data were available for 1553 participants. In general, there were no significant 

differences in the rank positions between the fluoridated and non-fluoridated communities, 

with the exception of teeth with caries and teeth with large demarcated opacities. Very 

white teeth had the highest rating in both localities. Overall, there was a trend for teeth with 

fluorosis to be ranked more favourably in the fluoridated community; for TF 1 and TF 2 this 

preference was significant (p < 0.001).  

Conclusions: The results of this study suggest teeth that are uniformly very white have the 

highest preference. The rankings suggest teeth with a fluorosis score of TF 1 may not be 

considered aesthetically objectionable to this population and age group. The image depicting 

a tooth with caries and the image with large demarcated opacities were deemed to be the 

least favoured. Participant preference of images depicting fluorosis falls with increasing 

severity of fluorosis.” 

 

North of England (Newcastle upon Tyne (fluoridated area), Manchester (non-fluoridated 

area) 

March 2008-December 2009 

Qualitative Study 

Medium 

Key Points: • There was an overall preference for very white teeth – a computer generated shade 

lighter than found naturally on teeth. 

• Teeth with very mild fluorosis were not considered aesthetically objectionable to either 

community. 

• Mild fluorosis was perceived as more acceptable than damage from caries in 
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fluoridated communities, but not in non-fluoridated communities 

In less deprived communities mild fluorosis was more aesthetically acceptable than 

caries/ damaged teeth whilst the opposite was true in more deprived communities 

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: • Large study population (n=1553) 

• Only life-long residents in the two communities were included 

• Socio economic status uniformity between the two populations was checked using  

percentage free school meal entitlement (%FSME) and index of multiple deprivation 

(IMD) scores 

• Confounding was controlled for by standardising the base image of the teeth and 

removing all other facial features 

Limitations: • No assessment of consistency or reliability of scores could be made. 

• Does not take into account the impact of ethnicity on perceptions. 

• Outcomes limited to a simple ranking of data 

Can the findings be generalised? YES 

 

Are the findings applicable to 

CWF in New Zealand? 

YES 

Implications for the Ministry of 

Health’s CWF policy: 

The authors state that: ‘It is clear from the results of this study that participants have a 

preference for white, blemish free teeth. ... One inference from the data is the mildest 

presentations of fluorosis (TF 1) may not be associated with aesthetic concerns. … However, it 

is not possible from the outcome of this study to determine a cut off level of fluorosis severity 

that is considered to be an aesthetic problem.’ 
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 [38] Date: March 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Comparison of dental aesthetic perceptions of young adolescents and their parents 

Kavand G, Broffitt B, Levy SM, Warren JJ 

Journal of Public Health Dentistry 

2011 

e-publication 

e-publication 

Communication and Community Engagement   

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Objectives: To compare dental aesthetic perceptions of adolescents at age 13 with those of 

parents and to assess associations with dental fluorosis. 

Methods: Adolescents aged 13 underwent dental examinations for fluorosis on maxillary 

anterior teeth using the Fluorosis Risk Index. Adolescents and parents completed 

questionnaires concerning satisfaction with adolescents’ dental appearance. McNemar and 

Bowker tests of symmetry were used for comparisons of aesthetics ratings between parents 

and adolescents. Comparison of satisfaction between subjects with fluorosis and subjects 

with no fluorosis was made using Cochran- Armitage Trend and Fisher’s Exact tests. 

Results: From 376 adolescents included in the study, 26 percent had definitive fluorosis, 

mostly at a mild level. Fifteen percent of adolescents were dissatisfied with dental 

appearance, and concerns were mainly about colour (45 percent) and alignment (35 

percent). Adolescents were less satisfied with overall dental appearance (P < 0.001) and 

colour (P = 0.048) and more concerned about tooth shape (P = 0.002) than were their 

parents. Fluorosis status (yes/no) was not significantly associated with adolescents’ 

perceptions (P > 0.05). Parents of subjects with fluorosis were more dissatisfied with dental 

appearance (P = 0.014) and colour (P <0.001) than other parents. The number of maxillary 

anterior zones exhibiting fluorosis was negatively associated with adolescent (P = 0.03) and 

parent (P = 0.002) satisfaction. 

Conclusion: Adolescents generally had less satisfaction with dental appearance and colour, 

and were more concerned with tooth shape than were parents. For both parents and 

adolescents, decreased satisfaction was associated with the number of zones with definitive 

fluorosis.” 

 

Iowa, USA 

2005-2009 

Cross sectional study as part of a wider Prospective Cohort Study 

Medium 

Key Points: • Of the 550 subjects who remained in the prospective cohort study at age 13, 376 

(68.36%) were recruited for this cross sectional analysis. The remainder (n=174) were 

excluded due to having on-going orthodontic treatment.  

• The fluorosis risk index was used to determine presence and level of fluorosis (see 

Appendix 8). 26 percent (n=97) of subjects had fluorosis, of which 1% (n=4) had pitting 

and staining (FRI=4) 

• Fluorosis was not significantly associated with adolescent’s aesthetic satisfaction with 

their teeth.  
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• Fluorosis was associated with parent’s aesthetic satisfaction with their children’s teeth 

regarding colour and colour irregularities. 

• The number of zones affected by fluorosis was negatively associated with level of 

satisfaction by both parents and children. 

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: • Large sample size from prospective study 

Limitations: • Cohort dominated by white, subjects (97% of mothers) from families with an income 

over $US40,000 p.a. (85% of subjects)  

Can the findings be generalised? Only to similar population groups (white, middle class) 

Are the findings applicable to 

CWF in New Zealand? 

NO 

Implications for the Ministry of 

Health’s CWF policy: 

NONE, however it may be useful to investigate attitudes to the appearance of teeth with 

dental fluorosis in New Zealand. 
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 [39] Review Date: May 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Tap into Good Teeth – a Western Australian pilot study of children’s drinking patterns 

Leavy JE, Heyworth J, Middleton A, Rosenberg M Woloszyn M 

Health Promotion Journal of Australia 

2012 

23(1) 

42-47 

Communication and Community Engagement 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Issued addressed: The increase trend in the prevalence of dental caries in Australian 

children is a concern to public health professionals. Attitudes, behaviours and lifestyle 

patterns established in childhood are often carried throughout adult life. The objective of the 

study was to estimate the proportion of Perth metropolitan year two public primary school 

children drinking tap water at home, school and play. It also aimed to explore knowledge and 

attitudes that children and parents have towards drinking tap water, bottled water, fruit 

juices and soft drinks. 

Methods: Nine Western Australian government primary schools were recruited. A facilitator-

led questionnaire was administered to year two primary school students and a matched 

parent self-administered questionnaire was also completed. 

Results: Forty-two per cent of the children in our study reported if thirsty they drank tap 

(fluoridated) water at home whereas parents stated 60% of children drank tap water at 

home. The type of drink appeared to vary with time of day/activity while overall water was 

most frequently drunk; a higher proportion of milk was drunk at breakfast, whereas soft 

drinks were drunk in a greater proportion while watching television. 

Conclusion: This study found the vast majority of year two children in metropolitan Perth 

public primary schools are drinking tap water.” 

 

Perth, Western Australia 

2008 

Questionnaire Survey 

Low 

Key Points: • Nine schools out of a possible 30 were picked for this survey depending on consent of 

the Principal (12/30) and gaining a mix of socio-economic status (9/12). Of 275 Year 2 

children and their parents who were approached to take part in the survey, consent 

was received from parents of 104, 94 parents also consented to complete a survey 

themselves. This equates to a response rate of 38% for children and 34% for parents. 

• 30% of children were from high socioeconomic index (SEI) areas, 25% respondents were 

from medium SEI and 23% were from low SEI, (SEI data for the remainder was missing). 

• Water was the most common drink for after sports, lunch and dinner; milk was the 

most common drink for breakfast. 42% of children and 60% of parents said they drank 

tap water, 29% of children and 32% of parents said they drink filtered water and 29% of 

children and 8% of parents said they drank bottled water. Differences between child 

and parent responses between tap and bottled water were suggested to be as a result 

of children not realising a water bottle had been refilled from the tap. 
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• 77% of parents agreed that tap water was a healthy drink, however 24% thought 

bottle/ filtered water was better for health and 21% believed tap water tasted ‘bad’. 

• Enablers to encourage water consumption included providing clean, cold water from 

self-service fountains. 

• Whilst the survey showed that most parents did not see bottled/ filtered water as 

better than tap water, increasing awareness of its benefits might also be an enabler to 

increasing consumption. 

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: • Good approach to interviewing children and added validity by comparing responses 

with parents. 

Limitations: • Low response rate 38% for children and 34% for parents. 

• Self-reporting by children and parents might have led to ‘socially desirable’ responses 

being given.  

• There may have been some selection bias by both principals and parents when 

approached to take part in the study. 

• The urban population might restrict how much findings can be generalised. 

Can the findings be generalised? To other urban populations 

Are the findings applicable to 

CWF in New Zealand? 

NO 

Implications for the Ministry of 

Health’s CWF policy: 

NONE 
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 [40] Review Date: June 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Knowledge of paediatricians regarding child oral health 

Balaban R, Aguiar CM, da Silva Araừjo AC, Dias Filho EBR  

International Journal of Paediatric Dentistry 

2011 

Not given 

286-291 

Communication and Community Engagement 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Background: In dentistry, clinical practice is directed towards attitudes that promote oral 

health and the paediatricians occupy a privileged position in this process. 

Aim: To assess the knowledge and attitudes of paediatricians in relation to the oral health of 

their patients. 

Design: A cross-sectional study was carried out at the Institute of Integrative Medicine 

Professor Fernando Figueira, Recife, Brazil. A total of 182 paediatricians participated by filling 

out a questionnaire. 

Results: A total of 63.9% believed the first visit to the dentist should occur before the child 

completes 1 year of life. Moreover, 67.8% considered their knowledge on oral health to be 

insufficient. Approximately 78% of the paediatricians diagnosed caries through an analysis of 

cavities. Only 29.9% always recommended fluoride dentifrice. The term ‘fluorosis’ was 

unknown by 48.3% of the respondents. Concerning pacifiers, 32.6% did not allow it and 

66.9% did not either recommend it or restrict it. A total of 83.4% classified the oral health 

content in their medical education as either non-existent or deficient; this figure remained 

high (72.4%) in relation to residency. 

Conclusions: It is important to develop oral health information programmes to 

paediatricians. Information on oral health should be included in medical curricula and 

residency.” 

 

Recife, Brazil 

July-November 2010 

Cross sectional study 

High 

Key Points: • Paediatricians see children during their first year of life routinely in Brazil, whereas it is 

unlikely they would be seen by a dentist. 

• 182/213 paediatricians working at a paediatric hospital in Recife to part in the survey. A 

response rate of 85.4 percent. 

• 59.3 percent of paediatricians wanted to improve their knowledge of fluoride. 

• Recife does not have CWF, however less than 1/3 of respondents recommended 

standard concentration fluoride dentifrices to patients of all age groups. 

• A lack of discussion between health professionals in the fields of dentistry and medicine 

was cited as a major barrier to improving paediatric oral health  
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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: • High response rate. 

Limitations: •  

Can the findings be generalised? NO – dependent on the medical training of the country involved 

Are the findings applicable to 

CWF in New Zealand? 

NO 

Implications for the Ministry of 

Health’s CWF policy: 

NONE 
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 [41] Review Date: July 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Oral health literacy: a pathway to reducing oral health disparities in Maryland 

Horowitz AM, Kleinman DV 

Journal of Public Health Dentistry 

2012 

72 

526-530 

Communication and Community Engagement 

Abstract: 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Oral health literacy is a relatively new but critical concept in our efforts to decrease 

disparities and increase oral health for all Marylanders. Oral health literacy is important 

because low health literacy contributes to disease which results in increased costs for all of 

us. Those with low health literacy are usually at highest risk for oral diseases and problems. 

These individuals include the poor, those with low levels of education, minorities, and the 

elderly. Prompted by the untimely demise of Deamonte Driver, Maryland has taken the lead 

in developing a state-wide approach to improving oral health literacy with the ultimate 

objective of reducing disparities.” 

 

Maryland, USA 

2011 

Qualitative Survey (preliminary findings) 

Low 

Key Points: • 98% of the Maryland population has access to CWF. 

• Although 98% of respondents had heard of fluoride, only 58% knew what its purpose 

was. 

• Adults with a high school education had a statistically significant lower likelihood than 

of drinking tap water, giving it to their children or knowing if their tap water was 

fluoridated, than those with a higher education. 

• Medicaid recipients were less likely to drink tap water than non-Medicaid recipients. 

• 60% of respondents received their oral health information from their dentist; however 

African Americans had less trust in their dentist. (They were (statistically) significantly 

more likely to express lower satisfaction with time spent on them by their dentist and 

to report that their dentist treated them unfairly).  

• Efforts being made to improve oral health literacy include: a pilot programme using 

case managers to help individuals/ families navigate the Medicaid system and related 

care services, being more inclusive in recruiting stakeholders to programmes. 

Evaluation Criterion: 

The aim/ hypothesis of the study 

are clearly stated? 

The study method is 

 

 

NO – more discursive 

YES 
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appropriate? 

Data collection quality? 

Analysis of Data? 

Sound logic is used in the 

conclusions reached? 

The study reaches valid 

conclusions with respect to the 

initial hypothesis/aim? 

Full methodology not given so cannot comment 

Full methodology not given so cannot comment. 

YES 

Aim/ hypothesis not clearly stated so cannot comment 

Strengths: Nil 

Limitations: Nil 

Can the findings be generalised? Not beyond the population and healthcare systems stated, however raises issues relating to 

oral health disparities. 

Are the findings applicable to 

CWF in New Zealand? 

NO  

Implications for the Ministry of 

Health’s CWF policy: 

NO – as findings cannot be generalised, however it may be useful to monitor levels of tap 

water use (particularly in areas of CWF/ with high ethnic minority and low SES populations). 
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Appendix 3: Reviews: Other Health Economics 

 

 [42] Review Date: March 2012  

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

Cost-effectiveness of extending the coverage of water supply fluoridation for prevention of 

dental caries in Australia 

Cobiac LJ, Vos T 

Community Dentistry and Oral Epidemiology 

2012 

Not stated – online publication  

Not stated – online publication  

Other : Health Economics 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Objective: Fluoride was first added to the Australian water supply in 1953, and by 2003, 

69% of Australia’s population was receiving the minimum recommended dose. Extending 

coverage of fluoridation to all remaining communities of at least 1000 people is a key 

strategy of Australia’s National Oral Health Plan 2004–2013. We evaluate the cost-

effectiveness of this strategy from an Australian health sector perspective.  

Methods: Health gains from the prevention of caries in the Australian population are 

modelled over the average 15-year lifespan of a treatment plant. Taking capital and on-going 

operational costs of fluoridation into account, as well as costs of caries treatment, we 

determine the dollars per disability-adjusted life years (DALY) averted from extending 

coverage of fluoridation to all large (>1000 people) and small (<1000 people) communities in 

Australia.  

Results: Extending coverage of fluoridation to all communities of at least 1000 people will 

lead to improved population health (3700 DALYs, 95% uncertainty interval: 2200–5700 

DALYs), with a dominant cost-effectiveness ratio and 100% probability of cost-savings. 

Extending coverage to smaller communities leads to 60% more health gains, but is not cost-

effective, with a median cost-effectiveness ratio of A$92 000/DALY and only 10% probability 

of being under a cost-effectiveness threshold of A$50 000/DALY.  

Conclusions: Extension of fluoridation coverage under the 

National Oral Health Plan is highly recommended, but given the substantial dental health 

disparities and inequalities in access to dental care that currently exist for more regional and 

remote communities, there may be good justification for extending coverage to include all 

Australians, regardless of where they live, despite less favourable cost-effectiveness” 

 

Australia 

2003 

Cost Effectiveness Analysis 

Medium 

Key Points: • Public dental care was omitted from Medicare in 1984 and there is a sharp divide in oral 

health between socio-economic groups and urban and rural dwellers. 

• Prevention of decay through CWF is a major strategy under the National Oral Health 
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Plan 2004-2013. 

• 69% of Australian’s have access to CWF. The study examined extending this to 89% (i.e. 

all those in communities of over 1000 people) and 100%. 

• The analysis was based on: 15% increase in the proportion of caries-free children  

(extended to all age groups in a sensitivity analysis with adjustment at each age group 

total teeth loss - edentulism), capital and maintenance cost of water fluoridation plant, 

machinery and chemicals - over a 15 year expected  lifespan,  3% discounting rate
20

 

from a 2003 baseline 

• In order to compare CWF with other public health interventions, ‘costs’ of caries were 

measured as disability adjusted life years (DALYS) -0.057DALY’s per symptomatic cavity. 

• Per capita cost of CWF was calculated at A$0.26 per person for urban communities and 

A$26.00 per person for rural communities. 

• Using the figures quoted above, extending CWF to all communities of over 1,000 people 

would cost A$13 million (range A$8.6-A$18 million) over a 15 year life span. In the same 

time period CWF would lead to 760,000 caries averted (range: 430000-1300000) in 

under 16 year olds, representing 3700DALY’s (range: 2200-5700 DALYS) averted and an 

A$95 million (range: A$45-170 million) saving in caries treatment.  

• Given the above, CWF to communities of 1,000 people had a 100% probability of being 

cost effective representing a cost saving. 

• In communities of less than 1000 people the probability of cost effectiveness was 10%. 

Despite a 60% reduction in DALY’s, the cost per DALY was A$92,000 whilst the cost 

effectiveness threshold in Australia (based on comparative criteria for pharmaceuticals) 

is A$50,000 per DALY.  

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 

N/A modelling of caries prevalence based on meta-analysis data from the UK 

 

YES 

 

YES 

Strengths: • Quantitative analysis 

• Sensitivity analysis included 

Limitations: • Secondary data used in assumptions / calculations 

• Baseline year of 2003 therefore results somewhat dated 

Can the findings be generalised? YES 

Are the findings applicable to The study indicates that CWF remains a cost effective public health intervention for larger 

                                                           
20

 The Discounting Rate weights current costs and benefits as more valuable than future costs and benefits. Therefore a 3% discounting 

rate would mean a health benefit gained after one year would be worth 3% less than a health benefit gained immediately. 



108 

 

CWF in New Zealand? communities (over 1,000 people) 

Implications for the Ministry of 

Health’ CWF policy: 

The study indicates that CWF remains a cost effective public health intervention for larger 

communities (over 1,000 people). A similar methodology could be applied to examining the 

cost-effectiveness of CWF in New Zealand. 
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 [43] Review Date: April 2012 

Study Identification: 

Title: 

Authors: 

Journal: 

Year: 

Volume: 

Pages: 

Area (label): 

 

A retrospective view on the viability of water fluoridation in South Africa to prevent dental 

caries. 

Kroon J, Van W PJ 

Community Dentistry and Oral Epidemiology 

2012 

e-publication 

e-publication 

Other: Health Economics 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

Time of Study: 

Type of Study: 

Study validity: 

“Objectives: Despite a Commission of Inquiry into water fluoridation recommending the 

fluoridation of public water supplies to the optimal fluoride concentration of 0.7ppm, as well 

as regulations for the introduction of water fluoridation which compel water providers to 

fluoridate public water supplies, no artificially fluoridated water scheme exists in South 

Africa. In view of concerns expressed by South African local authorities about cost and 

reports urging further investigation into the effectiveness of water fluoridation, the aim of 

this study was to determine whether water fluoridation is still a viable option to reduce 

dental caries in South Africa.  

Methods: A model based on a cost evaluation of 44 communities in Florida, United States, 

and applied to South Africa was used as the basis for this study. Twenty-three input variables 

were used to create a computerized model which was populated with 2006 and 2011 data. 

Per capita cost, cost-effectiveness ratio and cost-benefit ratio were calculated as economic 

outputs to facilitate decision making for projected caries reductions of 15%, 30% and 50%.  

Results: The average per capita cost of water fluoridation for all category water providers 

combined is US$0.28 in 2006 and US$0.35 in 2011, an increase of 23.2% over this period. The 

average cost-effectiveness for all water providers combined varies from US$3.32 for a 50% to 

US$11.08 for a 15% caries reduction. Despite higher cost-effective values for some cities and 

towns, the cost per person per year to save one Decayed, Missing or Filled Tooth (DMFT) at a 

projected caries reduction of at least 15% as a result of the introduction of water 

fluoridation, is at least 48.4% less than the cost of a two surface restoration. The average 

cost-benefit for all water providers combined varies from 0.1 at a 50% to 0.34 at a 15% caries 

reduction. For both cost-effectiveness and cost-benefit ratio better results are achieved 

when the projected caries reduction increases.  

Conclusions: The results of this study show that water fluoridation is still a viable option to 

prevent dental caries in communities in South Africa along with the reduction in the 

prevalence of dental caries and increases in economically driven variables.” 

South Africa 

2006-2011 

Economic Modelling 

Medium 

Key Points: • As of the 2003 Health Act community water fluoridation (CWF) should be required in 

South Africa. However amendments to this have meant that no CWF programmes have 

been implemented.   

• The study is in response to concerns by South African local authorities about the cost 

and effectiveness of CWF. It aimed to determine whether CWF remains a viable option 

to reduce dental caries, taking into account economic fluctuations since 2006. 
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• Caries rates are currently classed as ‘very low’ to ‘low’ in South Africa (WHO 

classification). Mean caries prevalence for a 12 year old in 1999-2002 was 1.05, down 

from 1.73 in 1988-1989. 

• The per capita cost of CWF to all providers in South Africa is estimated at $0.35, ranging 

from $0.63-$0.12. 

• The evaluation model used CWF at 0.7ppm. Caries reduction projections of 15%, 30% 

and 50% were used.  

• At a projected 15% caries reduction cost effectiveness ratio (cost per person per year to 

save 1 DMFT) was $11.08, (ranging by area from $16.78-$4.67). This is well below the 

estimated cost of treating two carious tooth surfaces ($32.52). 

• Cost benefit ranged from 0.34 for a 15% caries reduction to 0.1 for a 50% caries 

reduction. This is below the benchmark value of 1, set for any programme to be 

implemented in South Africa. 

• The study concluded that CWF provides significant cost saving and remains a cost 

effective measure for reducing dental caries even when caries-preventative 

effectiveness is modest. 

Evaluation Criterion: 

The aim/ hypothesis of the study 

are clearly stated? 

The study method is 

appropriate? 

Data collection quality? 

Analysis of Data? 

Sound logic is used in the 

conclusions reached? 

The study reaches valid 

conclusions with respect to the 

initial hypothesis/aim? 

 

 

YES 

 

YES 

 

SECONDARY DATA USED 

GOOD ANALYSIS OF MODELLING RESULTS 

 

YES  

 

YES 

Strengths: • The study was conservative in measuring costs, not using either indirect costs (in terms 

of work hours lost due to dental visits) or intangible costs – such as pain and loss of self-

esteem caused by dental decay/ missing teeth. 

Limitations: • As with all models, several assumptions have to be made these include: DMFT 

increment per year is identical for all ages and cost savings from CWF + average fee for 

two surface restorations.   

• No comparison is made with other public health interventions for caries prevention 

such as: well established and well organised public dental health services.  

Can the findings be generalised? Only in low caries prevalence areas 

Are the findings applicable to 

CWF in New Zealand? 

YES and the model might be useful for a CBA in NZ 

Implications for the Ministry of 

Health’s CWF policy: 

Whilst findings cannot be generalised due to differences in population and healthcare 

systems (South Africa has very low rates of dental caries) the method may be suitable for a 

cost benefit analysis of CWF in New Zealand. 
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Appendix 4: Toxicology and Pharmacology 

No studies were found in the toxicology and pharmacology area in this review period.
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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: The Significant Caries (SiC) Index
22

 

The SiC Index was introduced by the World Health Organisation (WHO) in 1981 to address the issue 

of skewed caries prevalence in many countries. It was found that mean DMFT did not accurately 

reflect oral health where distribution of caries was skewed, i.e. a subgroup had a high DMFT in a 

population where many were caries free. 

The SIC focuses attention on individuals with the highest caries prevalence in a population. It is 

calculated by: 

1. Sorting individuals in a study population by DMFT 

2. Selecting the top 1/3 of the study population 

3. The mean DMFT for this subgroup is calculated and this forms the SiC Index 

 

Example: 

 
 
The graph shows caries data for a population, expressed as frequency distribution. In this example, about 45% 

are caries free (DMFT = 0). The mean DMFT is 1.91, and the Significant Caries Index is 4.61. Arrow and vertical 

line indicate the individuals that are included in the calculation of the index.  

                                                           
22

 Source: Oral Health Database, Malmo University, Sweden: http://www.mah.se/CAPP/Methods-and-Indices/for-Caries-

prevalence/Significant-Caries-Index/ 
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Appendix 7: Thylstrup-Fejerskov Fluorosis Index (1978) T-F Index
23

 

1. Normal Translucency of the glossy creamy-white enamel remains after wiping and 

drying the surface 

2. 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. 

3. 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.  

4. 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. 

5. 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. 

6. The entire surface is opaque and there are round pits (local loss of outermost 

enamel) that are less than 2mm in diameter. 

7. 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. 

8. There is a loss of the outermost enamel in irregular areas, involving less than half the 

surface area. The remaining intact enamel is opaque. 

9. The loss of the outermost enamel involves more than half the surface area. The 

remaining intact enamel is opaque. 

10. 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: Fejeerskov et. al. (1988), as modified from the original work by Thylstrup 

& Fejerskov (1978) 

                                                           
23

 Source: (Ellwood, Fejerskov, Cury, & Clarkson, 2008) 



 

Appendix 8: Fluorosis Risk Index (FRI)
24

  

The Fluorosis Risk Index divides the enamel surfaces of permanent teeth into two developmentally 

designated groups. Category I represents surfaces formed during the first year of life. Category II 

represents surfaces formed during the third to sixth year of life. This allows fluorosis risk factors to 

be correlated with age or time period specific enamel development. 

 
Source: Pendry DG: “The Fluorosis Risk Index: A Method for Investigating Risk Factors”, Journal of Public Health Dentistry: 50(5): 291-298: 

(1990)  

                                                           
24

 Sources: Pendry DG: “The Fluorosis Risk Index: A Method for Investigating Risk Factors”, Journal of Public Health Dentistry: 50(5): 291-

298: (1990)  

Levy SM, Hong L, Warren JJ and Broffitt B: “Use of the Fluorosis Risk Index in a Cohort Study: The Iowa Fluoride Study”, The Journal of 

Public Health Dentistry: 66(2): 92-96: (2007)  
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Appendix 9: Abbreviations and Acronyms  

 

AI  Adequate Intake 

CRT-RC  Combined  Raven’s Test for Rural China 

CWF  Community Water Fluoridation  

DALY  Disability Adjusted Life Year 

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 

FMR  Fluoride mouth rinse 

FRI  Fluoride Risk Index 

IQ  Intelligence Quotient 

MAV  Maximum Acceptable Value 

NFIS  National Fluoridation Information Service 

SES  Socio-Economic Status 

SiC  Significant Caries (Index) 

SNP  Single Neucleotoid Polymorphism 

T-F  Thylstrup-Fejerskov (Index) 

WHO  World Health Organisation 

 

 


