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NATIONAL FLUORIDATION INFORMATION SERVICE 

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

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

• Hutt Valley DHB Community Dental Services,  

• Environmental Science and Research,  

• Centre for Public Health Research at Massey University and  

• National Poisons Centre. 

Our work includes: 

• Following public debate and choices on water fluoridation 

• Monitoring international research on the usefulness of water fluoridation  

• Critically reviewing emerging research  

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

information to their communities 

• Providing clinical advice to the Ministry of Health  

• Monitoring water fluoridation policy 

• Providing access to New Zealand oral health data and research 

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

Background and Purpose 

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

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

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

had access to fluoridated drinking-water2. 

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

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

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

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

Ministry have access to the best scientific evidence.  

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

objectives of assisting the Ministry and District Health Boards through: 

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

critical commentary on research pertaining to community water fluoridation  

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

the Ministry  

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

up to date information on community water fluoridation  

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

fluoridation in New Zealand; 

This literature review critically appraises scientific papers published between January and 

June 2013, 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. 

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

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

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

counted in the 2006 census of 4,027,947 (http://www.stats.govt.nz/Census/about-2006-census.aspx ) 
2
 See the 2012-2013 Environmental Scan at www.NFIS.org.NZ for updated details about the status of CWF throughout the country. 
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The New Zealand Context 

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

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

– generally less than 0.2 mg/L; 

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

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

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

effects that may result from excessive fluoride intake; 

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

available from a recently undertaken Oral Health Survey3; 

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

Zealand4 

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

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

Method 

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

i. Oral and Public Health Epidemiology  

ii. Communication and Community Engagement 

iii. Other: Health Economics 

iv. Toxicology and Pharmacology 

The following scientific bibliographic databases were searched for relevant articles: 

i. Cochrane 

ii. Mosbys 

iii. Pubmed 

iv. INNZ 

v. Embase 

vi. Ovid 

vii. Web of Knowledge 

viii. Scopus 

 

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

http://www.health.govt.nz/publication/our-oral-health-key-findings-2009-new-zealand-oral-health-survey 
4
 Ministry of Health. 2009. Guidelines for the use of fluoride. 2009. Wellington. Available at 

http://www.moh.govt.nz/moh.nsf/indexmh/guidelines-for-the-use-of-fluorides?Open  
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Database searches identified papers linked to water fluoridation and fluorosis; these were 

then assessed for relevance based on the following criteria: 

i. Available in English; 

ii. Primary focus on CWF – health effects or impacts; 

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

iv. Fell into one of subject fields noted above; 

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

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

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

A total of 312 papers were identified, of which 18 papers were reviewed as meeting the 

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

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

asterisk (*). 

Study Validity 

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

listed below:  

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

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

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

confounding factors controlled for?) 

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

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

and direct of any bias?)  

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

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

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

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

Appendices 1-4 

Key Findings 

1. An Australian study found that children who drank sugar sweetened beverages 

(SSBs) were significantly more likely to have tooth decay in both baby and 

permanent teeth (47% more tooth decay in primary teeth and 25% more tooth 

decay in permanent teeth). However if they had lived in a fluoridated area all their 
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lives, the severity of tooth decay from SSBs was significantly reduced. (Amfield  et al. 

[1]) 

2. A Lithuanian study found that children who brushed their teeth with fluoride 

toothpaste at least once a day on school days had more fluoride in their saliva. 

(Richards et al. [2]*) 

3. A UK study found that there was a big difference in the amount of fluoride found in 

different brands of tea. From these results it found that tea could contribute up to 

three quarters of dietary reference intake (DRI) for fluoride. (Chan et al. [4]*) 

4. An Australian study found that people who had spent most of their lives drinking 

fluoridated water had, on average, better teeth than those who had spent most of 

their lives drinking non-fluoridated water. (Slade et al. [15]) 

5. A study in Bauru, Brazil, found that fluoride levels in the public water supply were 

within the target range for CWF for an average of 69% of the year, over a seven year 

period. (Buzalaf et al. [20]) 

6. A similar study, looking at fluoride levels in 40 Brazilian cities over a seven year 

period, found that about half of all water samples collected had the desired amount 

of fluoride. Cities with lots of small water sources had the greatest difficulty in 

controlling the amount of fluoride in the water. (Moimaz  et al.[23]) 

7. A study in Sweden, found that a group of teenagers who drank a glass of milk daily 

with 5ppm fluoride added to it, had less loss of enamel around the (fixed) braces on 

their teeth than a group who drank the same amount of milk without fluoride added. 

(Skőld-Larsson  et al. [24]*) 

8. A study of fluoride in drinking water in China recommended water fluoride levels of 

0.5-1.0mg/ l to protect against tooth decay and avoid getting dental fluorosis. (Gao  

et al. [30]*) 

9. A study in Northern Brazil suggested that fluoride works best at preventing tooth 

decay when the minerals calcium and phosphate are also in the water. (Macedo de 

Souza  et al. [33]*) 

10. An economic analysis of Quebec’s water fluoridation programme found that CWF 

saved money even if it only reduced tooth decay by one percent. (Tchouaket et al. 

[40]) 

Implications for the Ministry of Health’s fluoridation policy 

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

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

that: 

CWF improves the dental health of adults (Slade et al. [15]) and can reduce the amount of 

tooth decay in children who drink sugar sweetened drinks. (Amfield et al. [1]) 
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CWF is a cost effective means of improving dental health and saves money from avoiding 

costly dental treatments. (Tchouaket et al. [40]) 

Where there is an additional clinical risk (for example from fixed orthodontic appliances) an 

additional dose of fluoride, on top of regular brushing with fluoridated toothpaste, reduces 

enamel loss and helps rebuild enamel on teeth. (Skőld-Larsson et al. [24]*) 

The review identifies the need to constantly check fluoride levels in fluoridated water to 

ensure they remain at the right amount. (Buzalaf et al. [20]), (Moimaz et al.[23]). It also 

identifies that maintaining the right amount of fluoride in water is more difficult for 

communities with small or mixed water sources. (Moimaz et al.[23]). 

Research Needs 

The review identified one area which warrants further research in New Zealand.  

The influence of calcium and phosphate on uptake of fluoride in dental enamel (Macedo de 

Souza et al. [33]*) 
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Table of Studies detailing Relevance and Validity 

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

of this review. These studies are highlighted in bold in the table below. Summaries of all 

studies reviewed are included in appendices 1-4 

S
tu

d
y

 N
u

m
b

e
r:

 

Author(s) and Title: 

Is the Study Relevant to CWF 

in New Zealand or Ministry of 

Health Water Fluoridation 

Policy? 

Le
v

e
l 

o
f 

S
tu

d
y

 

V
a

li
d

it
y

: 

[1] Armfield JM, Spencer J, Roberts-Thomson KF, Plastow K: 

“Water Fluoridation and the Association of Sugar-Sweetened 

Beverage Consumption and Dental Caries in Australian 

Children” 

American Journal of Public 

Health: 103(3): 2013 

 

High 

[2]* Richards A, Machiuskiene V, Nyvad B, Baelum V: “Saliva 

fluoride before and during 3 years of supervised use of fluoride 

toothpaste” 

Clinical Oral Investigation: 

2013 

Medium 

[3] Slack-Smith L, Colvin L, Leonard H, Kilpatrick N, Read A, Messer 

LB: “Dental Admissions in children under two years – a total-

population investigation” 

Child: care, health and 

development: 39(2): 2013 

Low 

[4]* Chan L, Mehra A, Saikat S, Lynch P: “Human exposure 

assessment of fluoride from tea (Camellia sinensis L): A UK 

based issue?” 

Food Research International: 

51: 2013 

Medium 

[5] Garçia-Perez A, Irigoyen-Camacho ME, Borges-Yáñez: “Fluorosis 

and Dental Caries in Mexican Schoolchildren Residing in Areas 

with Different Water Fluoride Concentrations and Receiving 

Fluoridated Salt” 

Caries Research: 47: 2013 Low 

[6]* Kutlucan A, Kroglu BK, Tamer MN, Aydin Y, Ballaci D, Akdogan 

M, Ozturk M, Vural H, Ermis F: “The investigation of effects of 

fluorosis on thyroid volume in school age children” 

Medicinski Glasnik: 10(1): 2013 Low 

[7*] Sikorska-Jaroszñska MHJ, Mielnik-Blaszczak M, Krawczyk D, 

Wrőbel R, Blaszczak J: “Tea – natural source of fluoride 

compounds” 

Current Issues in Pharmacy and 

Medical Sciences: 25(3): 2013 

N/A discussion 

document 

[8*] de Almeida AEL, Teixeira AKM, Alencar CH, Paiva SM, Nogueria 

MH, de Abreu G: “Agreement between parents and adolescents 

on dental fluorosis: a population-based study” 

Community Dentistry: 27(2): 

2013 

Medium 

[9] Azami-Aghdash S, Ghojazadeh M, Azar FP, Naghavi-Behzad M, 

Mahmoud M, Jamali Z: “Fluoride Concentration in Drinking 

Water and Prevalence of Fluorosis in Iran: A Systematic Review” 

Journal of Dental Research, 

Dental Clinics, Dental 

Prospects: 7(1): 2013 

Low 

[10*] Chen S, Li B, Haung Y, Zhao X, Zhang M, Xia Y, Fang X, Wang J, 

Hwang S, Yi S: “Change in the urinary fluoride and bone 

metabolism indicators in the endemic fluorosis areas of Southern 

China after supplying low fluoride public water” 

BioMed Central Public Health: 

15(156): 2013 

Medium 

[11*] Chu CH, Wong SSS, Suen RPC, Lo ECM: “Oral health and dental 

care in Hong Kong” 

The Surgeon, Journal of the 

Surgeons of Edinburgh and 

Ireland: 2013 

N/A: 

Commentary 

[12*] Gao H, Jin Y, Wei J: “Health risk assessment of fluoride in 

drinking water from Anhui Province in China” 

Environmental Monitoring and 

Assessment: 185: 2013 

Medium 

[13] No HJ, Sohn W, Kim BI, Kwon HK, Choi CH, Kim H: “Estimation of 

Fluoride Intake from Milk Based Infant Formulas and Baby Food” 

Asia-Pacific Journal of Public 

Health: 2013 

Medium 

[14*] Sabour S, Ghorbani Z (letter) and Choi A, Grandjean P 

(response): “Developmental Fluoride Neurotoxicity: Clinical 

Importance versus Statistical Significance” 

Environmental Health 

Perspectives: 2013 

N/A – Letters  

[15] Slade GD, Sanders AE, Do L, Roberts-Thomson  K, Spencer AJ: 

“Effects of Fluoridated Drinking Water on Dental Caries in 

Australian Adults” 

Journal of Dental Research: 

92(2): 2013 

High 
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S
tu

d
y

 N
u

m
b

e
r:

 

Author(s) and Title: 

Is the Study Relevant to CWF 

in New Zealand or Ministry of 

Health Water Fluoridation 

Policy? 

Le
v

e
l 

o
f 

S
tu

d
y

 

V
a

li
d

it
y

: 

[16*] Pacey L: “Evidence Boost for Benefits of Fluoridated Water” British Dental Journal: 214(7): 

2013 

N/A: 

Commentary 

[17*] Pukallus ML, Plonka KA, Barnett AG, Walsh LJ, Holcombe TF, 

Seow WK: “A randomised, controlled clinical trial comparing 

chlorehexidine gel and low-dose fluoride toothpaste to prevent 

early childhood caries” 

International Journal of 

Paediatric Dentistry: 23: 2013 

Medium 

[18*] Schűtzhold S, Holtfreter B, Hoffmann T, Kocher T, Micheelis W: 

“Trends in dental health of 35-44 year olds in West and East 

Germany after reunification” 

Journal of Public Health 

Dentistry: 73: 2013 

Medium 

[19*] Sun L, Gao Y, Liu H, Zhang W, Ding Y, Li B, Li M, Sun D: “An 

assessment of the relationship between excess fluoride intake 

from drinking water and essential hypertension in adults residing 

in fluoride endemic areas” 

Science of the Total 

Environment: 443:2013 

Medium 

[20] Buzalaf MAR, Moraes CM, Olympio KPK, Pessan JP, Grizzo LT, 

Silva TL, Magalhăes, de Oliverira RC, Groisman S, Ramires I: 

“Seven years of external control of fluoride levels in the public 

water supply in Bauru, Sāo Paulo, Brazil” 

Journal of Applied Oral 

Science: 2013 

High 

[21] Firempong CK, Nsiah K, Awunyo-Vitor D, Dongsogo J: “Soluble 

fluoride levels in drinking water- a major risk factor for dental 

fluorosis among children in Bongo Community of Ghana” 

Ghana Medical Journal: 47(1): 

2013 

Low 

[22*] Forster GRK, Tickle M : “Optimising school based health 

promotion programmes: Lessons from a quantitative study of 

fluoridated milk schemes in the UK” 

Health Education Journal: 2013 Medium 

[23] Moimaz SAS, Saliba NA, Saliba O, Sumida DH, de Souza NP, 

Chilba FY, Garbin CAS: “Water fluoridation in 40 Brazilian cities: 

7 year analysis” 

Journal of Applied Oral 

Science: 21(1): 2013 

High 

[24]* Skőld-Larsson K, Sollenius O, Karlsson L, Petersson LG, 

Twetman S: “Effects of fluoridated milk on enamel 

demineralisation adjacent to fixed orthodontic appliances” 

Acta Odontologica 

Scandinavia: 71: 2013 

High 

[25] Zohoori FV, Walls R, Teasdale L, Landes D, Steen IN, Moynihan P, 

Omid N, Maguire A: “Fractional urinary fluoride excretion of 6-7 

year old children attending schools in low-fluoride areas in the 

UK” 

British Journal of Nutrition: 

109: 2013 

Medium 

[26*] Aguiar Ribero do Nascimento H, Soares Ferreira JM, Granville-

Garcia AF, Melo de Brito Costa EM, Almeida Cavalcante AL, 

Sampaio FC: “Estimation of Toothpaste Fluoride Intake in 

Preschool Children” 

Brazilian Dental Journal: 24(2): 

2013 

Low 

[27*] Alves Pas de Carvalho C, Zanlorenzi Nicodemo CA, Ferreira 

Mercadante DC, Silva de Carvalho F, Rabelo Buzalaf MA, de 

Carvaho Sales-Peres SH: “Dental fluorosis in the primary 

dentition and intake of manufactured soy-based foods with 

fluoride” 

Clinical Nutrition: 32: 2013 Medium 

[28*] Borman B, Fyfe C: “Fluoride and Children’s IQ” New Zealand Medical Journal: 

126(13): 2013 

N/A: Letter 

[29*] Fojo C, Figureira ME, Almeida CMM: “Fluoride content in soft 

drinks, nectars, juices, juice drinks, concentrates, teas and 

infusions marketed in Portugal” 

Food Additives and 

Contaminants: Part A: 30(4): 

2013 

Low 

[30*] Gao H-J, Jin Y-Q, Wei J-L: “Health risk assessment of fluoride in 

drinking water from Anhui Province in China” 

Environmental Monitoring and 

Assessment: 183: 2013 

Medium 

[31*] Gold J: “Fluoride Varnish with Community-Based Oral Health 

Promotion May Reduce Surface Level Caries Risk in Preschool 

Children” 

Journal of Evidence Based 

Dental Practice: 13: 2013 

N/A: 

Commentary  

[32*] Liu H-Y, Hung, H-C, Hsiao S-Y, Chen H-H, Yen Y-Y, Huang S-T, 

Chen C-C, Chen P-H, Chen C-C, Lin P-C, Lu Y-L: “Impact of 24 

month fluoride tablet program on children with disabilities in a 

Research in Developmental 

Disabilities: 34: 2013 

High 
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m
b

e
r:

 

Author(s) and Title: 

Is the Study Relevant to CWF 

in New Zealand or Ministry of 

Health Water Fluoridation 

Policy? 

Le
v

e
l 

o
f 

S
tu

d
y

 

V
a

li
d

it
y

: 

non-fluoridated country” 

[33*] Macedo de Souza CF, Lima Jr. JF, Adriano MSPF,  Albatti de 

Carvalho F, Soares Forte FD, de Farias Oliveira R, Pessoa Silva 

A, Sampian FC: “Assessment of groundwater quality in a region 

of endemic fluorosis in the northeast of Brazil” 

Environmental Monitoring and 

Assessment: 185: 2013 

Medium 

[34*] Wennhall I, Hajem S, Ilros S, Ridell K, Ekstrand KR, Twetman S: 

“Fluoridated salt for caries prevention and control – 1 2 year 

field study in a disadvantaged community” 

International Journal of 

Paediatric Dentistry: 2013 

Low 

[35] Molly LR, Melbye MLR, Armfield JM: “The dentists role in 

promoting community water fluoridation: A call to action for 

dentists and educators” 

Journal of the American Dental 

Association: 144(1): 2013 

N/A: 

Commentary 

[36] Morgan MZ, Verkroost S, Hunter L: “Evidence based prevention: 

a comparison of oral hygiene advice given by dental and dental 

care professional students” 

International Journal of Dental 

Hygiene: 11: 2013 

Low 

[37*] Trubey RJ, Moore SC, Chestnutt IG: “Parents’ reasons for 

brushing or not brushing their child’s teeth: a qualitative study” 

International Journal of 

Paediatric Dentistry: 2013 

Low 

[38*] Anonymous: “Understanding Public Decision Making on 

Community Water Fluoridation” 

Journal of the Canadian Dental 

Association: 79: 2013 

N/A: 

Commentary 

[39*] Hedman E, Gabre P, Birkhed D, Lepp M: “Adolescents 

experiences of a two year oral health intervention programme in 

two Swedish Secondary Schools” 

International Journal of Dental 

Hygiene: 2013 

Medium 

[40] Tchouaket E, Brousselle A, Fansi A, Dionne PA, Bertrant E, 

Fortin C: “The economic value of Quebec’s water fluoridation 

program” 

Journal of Public Health: 2013 Medium 

[41] Hirzy JW, Cartton RJ, Bonanni CD, Montanero CM, Nagle MF: 

“Comparison of hydrofluorosilicic acid and pharmaceutical 

sodium fluoride as fluoridating agents” 

Environmental Science and 

Policy: 2013 

Low 

[42] Mariño RJ, Khan AR, Morgan M: “Systematic Review of 

Publications on Economic Evaluations of Caries Prevention 

Programs” 

Caries Research: 47: 2013 N/A: Review 

[43] Czajka M: “Systemic effects of fluoridation” Toxicology: 27(3): 2012 N/A - Review 

[44*] Zhou Y, Zhang H, He J, et al: “Effects of sodium fluoride on 

reproductive function in female rats” 

Food and Chemical Toxicology: 

56: 2013 

Medium 

[45*] Falcao A, Tenuta LMA, Cury JA: “Fluoride gastrointestinal 

absorption from Na2FPO3/CaCO3- and NaF/SiO2- based 

toothpastes” 

Caries Research: 47: 2013 N/A 

Commentary 

[46] Shashi A, Singla S: “Parathyroid function in osteofluorosis” World Journal of Medical 

Sciences: 8(1): 2013 

Medium 

[47] Amaechi BT, Porteous N, Ramalingam K, et al: “Remineralisation 

of artificial enamel lesions by theobromine” 

Caries Research: 47: 2013 Medium 

[48*] Vasant RA and Narasimhacharya AVRL: “Response to comments 

by Varol and Varol” 

Journal of Science, Food and 

Agriculture: 93: 2013 

N/A 

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

Fluoridation programme 

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

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

An Australian cross-sectional study, found a statistically significant association between 

consumption of sugar sweetened beverages (SSBs) and dental caries. However the risk of 

dental caries associated with SSB consumption was reduced, by a statistically significant 

amount, in children who had lifetime exposure to fluoridated water. (Armfield et al. [1]) 

A Lithuanian prospective cohort study, found that brushing teeth with fluoridated 

toothpaste at least once a day on school days increased ambient salivary fluoride 

concentration. The increase was statistically significant between baseline and year one, but 

thereafter salivary fluoride concentration remained stable. The effect was said to be “similar 

to those previously recorded in subjects from areas with fluoridated water”. (Richards et al. 

[2]*) 

A UK food composition analysis found that fluoride concentration in tea varied widely 

between brands, with highest concentrations found in economy blends. Based on the 

assumption that a British adult would drink one litre of tea per day, and using the mean 

fluoride concentration from teas tested the authors found that tea could contribute up to 

three quarters of dietary reference intake (DRI) for fluoride. (Chan et al. [4]*) 

An Australian cohort study found that subjects who had more than 75% lifetime exposure to 

CWF had a, statistically significant, lower age-adjusted mean DMFT when compared to 

those who had less than 25% lifetime exposure to CWF. (Slade et al. [15]) 

A longitudinal study conducted in Bauru, Brazil, found that fluoride levels in the public water 

supply were within the target range for CWF for an average of 69% of the year, over a seven 

year period. (Buzalaf et al. [20]) 

A similar longitudinal study, examining fluoride concentrations in 40 Brazilian cities over a 

seven year period found that 51.57% of water samples were within the optimal range for 

fluoride concentration, 30.53% of samples were below optimal range (of 0.55-0.84mg/F/L)  

and 17.90% were above optimal range. Cities with a variety of water sources and mixed 

distribution had the greatest difficulty in controlling fluoride concentrations. (Moimaz et 

al.[23]) 
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A double blinded, randomised controlled trial in Sweden, found that an intervention group 

(who drank one 200ml glass of milk daily supplemented with 5ppm fluoride) had a 

statistically significant lower level of enamel demineralisation around fixed orthodontic 

appliances (braces) compared with a placebo group. The authors concluded that “one 

additional fluoride exposure on top of regular tooth brushing with fluoridated toothpaste 

could make a difference” [to rates of enamel demineralisation/ remineralisation in 

orthodontic patients]. (Skőld-Larsson et al. [24]*) 

A health risk assessment of fluoride in drinking water conducted in Anhui Province, China 

recommended adjustment of water fluoride concentrations to 0.5-1.0mg/F/L to protect 

against dental caries (in low fluoride regions) and avoid development of dental fluorosis (in 

high fluoride regions). (Gao et al. [30]*) 

A water sampling and mapping exercise carried out in Northern Brazil suggested that the 

best caries preventative effect from fluoride occurs where calcium and phosphate ions are 

also present. (Macedo de Souza et al. [33]*) 

No papers on Communication and Community Engagement were identified as relevant to 

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

in New Zealand. 

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

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

Zealand. 

A cost-effectiveness analysis of Quebec’s water fluoridation programme found that CWF 

was cost effective even at the most conservative estimate of efficacy (a 1% reduction in 

dental caries). At the base rate of a 30% reduction in dental caries, CWF was estimated to 

save $71.05-82.83 in dental costs for every $1 invested in the water fluoridation. (Tchouaket 

et al. [40]) 

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

Community Water Fluoridation (CWF) policy 
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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’s5 (known as 

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

in 19546 and expanded rapidly during the 1960’s6. 

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

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

which amounts to 56% of the total population7 . 

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 January to June 2013. It 

                                                           
5
 Parnell C, Whelton H, O’Mullane D. 2009. Water Fluoridation.  European Archives of Paediatric Dentistry; 10: 141-8. 

6
 http://www.moh.govt.nz/moh.nsf/pagesmh/3597 accessed 21 January 2011 

7
Calculated as the total number of people receiving CWF (2,266,000) firstly divided by the number of people on registered water supplies 

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

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

New Zealand population counted in the 2006 Census (4,027,947 in total). 
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complements the previous literature reviews available from the NFIS website 

(www.NFIS.org.nz ).   

1.2 Ministry of Health’s Fluoridation Policy 

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

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

appear necessary. 

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

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

approved by the Ministry’s Executive Leadership Team8 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. 

                                                           
8
 Personal communication., Corinne Thomson, Ministry of Health, email 22 November 2010 
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Fluoride was added to the drinking-water received by 60 percent of the reported9 

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

more than 1000 people (Wright et al 1999)
10

. Of the 272 zones serving 1000 or more people, 

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

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

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

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

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

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

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

the basis of a lifetime’s exposure to fluoride. 

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.10 

(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)11, considered safe for children.  

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

                                                           
9
 The total reported population for the 2011-2012 Annual Report on Drinking Water Quality was 3, 806,000 

http://www.health.govt.nz/publication/annual-report-drinking-water-quality-2011-2012  
10

 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 
11

 http://www.moh.govt.nz/moh.nsf/pagesmh/3578 
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countries, and findings associated with the use of fluoridated toothpaste in these countries 

may therefore also be relevant to New Zealand12.   

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

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

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

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

the last 25 years.’  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 48 papers and abstracts, and include: 

• bibliographic details,  

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

context,  

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

• other comments the reviewer wished to make, and  

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

                                                           
12

 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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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 January and June 2013, 

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 312 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 the 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 312 papers identified, 18 met the criteria listed above and were reviewed. A further 

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

the inclusion criteria. 

2.2 Critical Appraisal of Papers 

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

• The study method is appropriate? 

• Data collection quality? 

• Sound logic is used in the conclusions reached? 

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

2.3 Findings from the critical appraisal 

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

were covered: 

• Oral and Public Health Epidemiology  

• Communication and Community Engagement 

• Other: Health Economics 

• Toxicology and Pharmacology 

Full reviews of all 48 papers and abstracts are included in the appendices.  Each paper is 

numbered to allow indexing in the narrative 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 demineralisation13.  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 mechanism14.  The application of fluoride to the surface 

of the tooth to improve its resistance to caries, by using toothpaste or fluoride varnish, or in 

saliva circulating over teeth is termed topical application.  

                                                           
13

 Kumar JV. 2008. Is water fluoridation still necessary? Advances in Dental Research; 20:8-12. 
14

 Levy SM. 2003. An update on fluorides and fluorosis. Journal of the Canadian Dental Association; 69: 286-91. 
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The ingestion of fluoride is a means by which fluoride can gain access to the pre-eruptive 

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

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

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

is still under debate.  

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

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

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

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

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

constant exposure to low concentrations of fluoride. 

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

formation causes hypomineralisation15 of the enamel, known as enamel fluorosis. 

                                                           
15

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

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 demineralisation16.  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 mechanism17.  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.  

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.  

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

extremely difficult, but irrespective of their relative importance, fluoridated water 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 hypomineralisation18 of the enamel, known as enamel fluorosis. 

Oral and Public Health Epidemiology 

In an Australian cross-sectional study, Armfield  et al. [1] examined demographic and socio-

economic differences in the consumption of sugar sweetened beverages and the effect this 

had on dental caries. They found a statistically significant association between consumption 

of sugar sweetened beverages and dental caries. However this association is modified  

downwards by a statistically significant amount, in children who have had lifetime exposure 

                                                           
16

 Kumar JV. 2008. Is water fluoridation still necessary? Advances in Dental Research; 20:8-12. 
17

 Levy SM. 2003. An update on fluorides and fluorosis. Journal of the Canadian Dental Association; 69: 286-91. 
18

 Hypomineralisation is a deficiency of minerals (in particular calcium) in the tooth enamel  
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to fluoridated water. i.e.: The association between sugar sweetened beverages and 

childhood caries was lower (by a statistically significant amount) amongst children who lived 

in areas with CWF when compared to children who lived in areas without CWF. 

Validity: This study is of high validity 

Relevance: This study supports the Ministry of Health’s policy on CWF, as it indicates that 

lifelong exposure to fluoridated water can have ameliorative effect on dental caries 

prevalence in children who drink sugar sweetened drinks. 

In a Lithuanian prospective cohort study, Richards et al. [2]* examined the impact of 

brushing with fluoridated toothpaste on ambient salivary fluoride concentration of school 

children. They found a statistically significant association between brushing at least once a 

day on school days and increased ambient salivary fluoride concentration in the first year of 

the study, After the first year ambient salivary fluoride concentration did not increase any 

further. Rinsing after brushing did not have an impact on this increase in this study. 

Validity: This study is of medium validity 

Relevance: This study supports the Ministry of Health’s policy on CWF, as the authors 

identify that the increase in ambient salivary fluoride concentrations with increased 

brushing with fluoridated toothpaste is “similar to those previously recorded in subjects from 

areas with fluoridated water”.  

In a UK intake study and food composition analysis by Chan et al. [4]* the fluoride 

concentration of tea was examined. Chan et al., found that fluoride concentration varied 

widely between brands of tea with economy blends having the highest concentration. It also 

found a statistically significant difference in fluoride concentrations in loose tea (lower 

concentrations) compared to tea bags (higher concentrations). Based on the assumption 

that a British adult would drink 1 litre of tea per day and using the mean fluoride 

concentration from tea (3.0mg +/-2.0mg/L): tea was calculated to provide 42-61% dietary 

reference intake (DRI) of fluoride in a normal state and 77% in a fasted state. This increased 

to 75-120% DRI in a normal state and 150% DRI in a fasted state for economy tea blends. 

Validity: This study is of medium validity 

Relevance: Whilst not directly relevant to the Ministry of Health’s water fluoridation policy, 

fluoride concentrations in food and beverages (such as tea) should be considered when 

calculating average daily intake of fluoride. 
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An Australian cohort study by Slade et al. [15] looked at the effects of water fluoridation on 

adults. The study compared a “pre-fluoridation” cohort born pre-1960 with a ‘post-

fluoridation” cohort born 1960-1990 (when access to CWF increased from 1% to 67% of the 

population). It found that those (from both cohorts) who had more than 75% lifetime 

exposure to CWF had a statistically significant lower age-adjusted mean DMFT when 

compared to those who had less than 25% lifetime exposure to CWF (11% few DMFT in the 

pre 1960 cohort and 10% fewer DMFT in the 1960-1990 cohort). 

Validity: This study is of high validity 

Relevance: This study supports the Ministry of Health’s policy on CWF as it suggests reduced 

caries experience in adults irrespective of whether fluoride exposure starts prior to tooth 

eruption it also reduces caries incidence if started post eruption. It also demonstrates a 

dose-response relationship between percentage lifetime fluoride exposure and age adjusted 

mean DMFT. 

In a longitudinal study conducted in Bauru, Brazil, Buzalaf et al. [20] found that fluoride 

levels in the public water supply were within the target range for CWF for an average of 69% 

of the year, over a seven year period. They concluded that external monitoring of fluoride, 

in communities with CWF should be undertaken to help maintain fluoride at optimal levels 

for Brazil (of 0.55-0.84mg/F/L). 

Validity: This study is of high validity 

Relevance: This study is of relevance to CWF in New Zealand as it demonstrates the need 

for continual monitoring of water fluoride concentrations. 

A similar longitudinal study, examining fluoride concentrations in 40 Brazilian cities over a 

seven year period was conducted by Moimaz et al [23]. They found that 51.57% of water 

samples were within the optimal range for fluoride concentration (0.55-0.84mg/F/l), 30.53% 

of samples were below this range and 17.90% were above this range. Cities with a variety of 

water sources and mixed distribution had the greatest difficulty in controlling fluoride 

concentrations. 

Validity: This study is of high validity 

Relevance: This study is of relevance to CWF in New Zealand as it identifies the importance 

of longitudinal monitoring of fluoride concentration in water noting: “It is essential that the 

addition of fluoride be maintained without large fluctuations, since reduced levels provide 

minimal health benefits whilst wasting public resources and excessive levels promote 

undesired effects”. 
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This study also highlights the need to effectively maintain fluoride concentrations from 

smaller sources, such as deep wells, and to adequately mix these with other sources to 

achieve optimal fluoride concentrations for CWF programmes. 

A double blinded, randomised controlled trial in Sweden, conducted by Skőld-Larsson et al. 

[24]* examined the impact of fluoridated milk on white spot lesion around orthodontic 

appliances. They found that the intervention group (who drank one 200ml glass of milk daily 

supplemented with 5ppm fluoride) had a statistically significant lower level of enamel 

demineralisation around fixed orthodontic appliances compared with the placebo group 

(who drank the 200ml glass of milk daily but without the fluoride supplement). 

Validity: This study is of high validity 

Relevance: This study is of relevance to water fluoridation in New Zealand as it suggests 

that: “one additional fluoride exposure on top of regular tooth brushing with fluoridated 

toothpaste could make a difference” (to rates of enamel demineralisation/ 

remineralisation). 

A risk assessment of fluoride in drinking water conducted in Anhui Province, China by Gao  

et al. [30]* found that fluoride concentrations varied widely within the province with 

66.66% of samples below optimal fluoride concentration and 12.04% were above.  The 

study recommended adjustment of water fluoride concentrations to 0.5-1.0mg/F/L to 

protect against dental caries in low fluoride regions and avoid development of dental 

fluorosis in high fluoride regions. 

Validity: This study is of medium validity 

Relevance: Although based on natural rather than adjusted fluoride concentrations in 

water, at the level stated (05-1.0mg/F/L) the study supports fluoride in water as a means of 

reducing dental caries. 

A water sampling and mapping exercise carried out by Macedo de Souza et al. [33]* in 

Northern Brazil, examined the interaction between fluoride and calcium and phosphate ions 

in water. The study suggested that the best caries preventative effect from fluoride occurs 

where calcium and phosphate are also present. 

Validity: This study is of medium validity 

Relevance: This study is of relevance to water fluoridation in New Zealand as it suggests that 

the effectiveness of fluoride may be influenced by the presence of other mineral ions 

(calcium and phosphate). 
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Other  

Health Economics 

A cost-effectiveness analysis of Quebec’s community water fluoridation programme was 

carried out by Tchouaket  et al [40]. They found that CWF was cost effective in Quebec even 

with the most conservative estimate of efficacy (a 1% reduction in dental caries). At the 

base rate of a 30% reduction in dental caries, CWF was estimated to save (CAN)$71.05-

82.83 in dental costs per person for every (CAN)$1 invested in the water fluoridation.  

Validity: This study is of medium validity 

Relevance: This study supports community water fluoridation as a cost effective means of 

reducing dental caries. 
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A SUMMARY OF IMPLICATIONS FOR THE MINISTRY OF HEALTH’S WATER 

FLUORIDATION POLICY FROM THE REVIEW 

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

Fluoridation (CWF) policy. It provides evidence that: 

• CWF continues to be effective in preventing dental caries in both adults and children. 

This includes evidence that:  

o those exposed to fluoride in water pre eruption of teeth have a lower, age 

adjusted, rate of missing teeth. (Slade et al. [15])  

o those who have a greater percentage of lifetime exposure to fluoride have a 

lower, age adjusted, mean rate of dental caries. (Slade et al. [15]) 

o exposure to CWF can reduce the dental caries prevalence in children who 

consume sugar sweetened drinks. (Amfield et al. [1]) 

• CWF is a cost effective public health intervention even at low levels of efficacy, and 

at represents a substantial cost saving to society (in terms of dental treatment 

averted). (Tchouaket et al. [40]) 

• Where there is increased risk of dental decay (as in this case from fixed orthodontic 

appliances) one additional exposure to fluoride (on top of regular tooth brushing 

with fluoride toothpaste) reduces demineralisation of enamel and increases 

remineralisation. (Skőld-Larsson et al. [24]*) 

The review also identified the need for constant, external monitoring of fluoride 

concentrations in CWF programmes to ensure they remain within optimal levels to prevent 

caries and avoid increased risk of dental fluorosis, (Buzalaf et al. [20]), (Moimaz  et al.[23]). It 

also highlights the greater challenges to maintaining water fluoride concentrations at 

optimal levels where cities have: multiple (small) water sources, mixed water distribution 

from a number of sources and use of deep wells as a water source, (Moimaz et al.[23]). 

RESEARCH NEEDS IDENTIFIED BY THIS REVIEW 

The review identified the following area for further research:  

• The influence of calcium and phosphate ions on the uptake of fluoride in dental 

enamel. (Macedo de Souza et al. [33]*) 
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APPENDIX 1: ORAL AND PUBLILC HEALTH EPIDEMIOLOGY 

[1] Review Date: January 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Water Fluoridation and the Association of Sugar-Sweetened Beverage 

Consumption and Dental Caries in Australian Children 

 

Armfield JM, Spencer J, Roberts-Thomson KF, Plastow K 

 

American Journal of Public Health 

 

2013 

 

103(3) 

 

494-500 

 

Oral and Public Health Epidemiology 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

Objectives. We examined demographic and socioeconomic differences in the 

consumption of sugar-sweetened beverages (SSBs), its association with dental 

caries in children, and whether exposure to water fluoridation modifies this 

association. 

Methods. In a cross-sectional study, we used a stratified, clustered sampling 

design to obtain information on 16508 children aged 5 to 16 years enrolled in 

Australian school dental services in 2002 to 2005. Dental staff assessed dental 

caries, and parents completed a questionnaire about their child’s residential 

history, sources of drinking water, tooth- brushing frequency, socioeconomic 

status (SES), and SSB consumption. 

Results. Children who brushed their teeth less often and were older, male, of low 

SES, from rural or remote areas consumed significantly more SSBs. Caries was 

significantly associated with greater SSB consumption after controlling for 

potential confounders. Finally, greater exposure to fluoridated water significantly 

reduced the association between children’s SSB consumption and dental caries. 

Conclusions. Consumption of SSBs should be considered a major risk factor for 

dental caries. However, increased exposure to fluoridated public water helped 

ameliorate the association between SSB consumption and dental decay. These 

results reconfirm the benefits of community water fluoridation for oral health.  

 

Australia 

 

2002-2005 

 

Cross-sectional baseline from a longitudinal cohort study 

 

High 

Key Points: • Children from 4 Australian states (South Australia, Victoria, Tasmania and 

Queensland) were stratified by metropolitan and non-metropolitan residence 

and whether they lived in an area with or without CWF. 27490 questionnaires 

were sent out of which 18541 were returned. 

• Questionnaire data for 1684 children could not be matched to dental 

examination records so these were excluded. This gave a final sample size of 

16857 children. 

• Children were sampled when attending routine school dental service (SDS) 

examinations (these were provided to all Australian children regardless of 

parental income) and selected by date of birth. Parents of selected children 

were then asked to complete a questionnaire. This included residential 

history and exposure to other possible fluoride sources, so that (individual) 

total fluoride exposure could be calculated. 

• Analysis of caries was limited to deciduous teeth for those aged 5-10 years 
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and permanent teeth for those aged 11-16 years. 

• Children drinking more sugar sweetened beverages (SSB) tended to be: older, 

male, from lower income households, have parents with lower educational 

attainment, be from regional and remote residences and have lower 

educational attainment. 

• Being exposed to fluoridated water was not significantly associated with 

sweetened drink consumption. 

• Greater SSB consumption was significantly associated with a greater number 

of deciduous caries (47.1% greater dmft). This association was not as strong in 

older children with permanent teeth (25.7% higher DMFT) however it was still 

statistically significant. 

• Effect modification from lifetime exposure to fluoridated water was 

statistically significant for children with both deciduous and permanent teeth.  

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: • Very large sample population and high response rate (67.4%) 

• Individual level linkage of exposures (fluoride, sweetened drinks) to outcomes 

(dental caries) 

• Control for potential effect modification: tooth brushing frequency, 

percentage lifetime fluoride exposure 

• Data was weighted for potential selection bias using “census driven gold 

standards estimates from the Australian Bureau of Statistics”  

Limitations: • Discrepancies may have occurred between parents reports of SSB 

consumption and children’s actual consumption. 

• Underestimates of fluoride consumption may have occurred as children’s 

drinking water consumption at school was not taken into account. 

• The study could have increased sensitivity to dental caries by using the 

dmfs/DMFS measure rather than dmft/DMFT. 

• A large number of dental examiners were used which might have effected 

inter examiner reproducibility. 

Can the findings be generalised? Yes  

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes  

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

The findings indicated that greater exposure to CWF significantly reduces the 

severity of dental caries in children who drink sugar sweetened beverages. 
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Study Identification: 

 

Title: 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Saliva fluoride before and during 3 years of supervised use of fluoride toothpaste. 

 

Richards A, Machiuskiene V, Nyvad B, Baelum V 

 

Clinical Oral Investigation 

 

2013 

 

DOI: 10.1007/s00784-013-0919-1 

 

 

 

Oral and Public Health Epidemiology 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

Objectives: The purpose of the study was to examine pre-brushing saliva fluoride 

concentrations before and during a large, 3-year, prospective toothpaste study on 

the effect of post-brushing rinsing on dental caries. The aims were to study saliva 

fluoride over time and the effect of rinsing on saliva fluoride and to relate saliva 

fluoride to caries increments and accumulation of plaque. 

Materials and methods: Saliva samples (baseline and 1, 2, and 3 years) were 

collected from 11-year-old children attending two schools (A and B) in Kaunas, 

Lithuania, who refrained from brushing the evening and morning before saliva 

collection. Numbers of saliva samples collected varied from 264 at baseline to 188 

at the 3-year follow-up. Children in school A rinsed with water after daily brushing, 

while children in school B did not rinse. Total caries and visible plaque were 

registered at baseline and after 3 years. 

Results: Mean saliva fluoride concentrations at baseline and after 1, 2, and 3 years 

from school A (rinsing) were 0.014, 0.026, 0.029, and 0.034 ppm and from school B 

(no rinsing) were 0.013, 0.028, 0.031, and 0.031 ppm, respectively. Increases in 

saliva fluoride from baseline were significant (Wilcoxon’s test, p<0.001), but the 

increase from baseline to year 1 was not statistically significantly different 

between schools. Saliva fluoride did not increase beyond year 1 and did at no time 

point differ between schools. Reductions in numbers of tooth surfaces with dental 

plaque were significantly positively related to the number of caries reversals over 

the 3 years. 

Conclusions: Background saliva fluoride concentration is increased by brushing at 

least once daily on schooldays, does not increase further over 3 years, and is not 

affected by rinsing after brushing. Clinical relevance Continuous use of fluoride 

toothpaste produces ambient saliva fluoride levels. 

 

Lithuania 

 

Not stated 

 

Prospective Cohort Study 

 

Medium 

Key Points: • The study examined the impact of continual use of fluoride toothpaste, twice 

a day, to see whether this led to increases in ambient fluoride concentration 

in saliva over time. (Previous studies have shown this but have typically been 

of short duration – two to four weeks). 

• The study was part of a larger cohort study involving 407 children (mean age 

11.8 years) from three schools in Kaunaus, Lithuania, where (natural) drinking 

water fluoride concentration is <0.16ppm. This study involved 287 children 

from two secondary schools (mean age 11.3 years). 

• Toothpaste (1500ppm fluoride) and toothbrushes were supplied on a monthly 

basis to participating children for use at home. Supervised toothbrushing for a 

duration of 3 minutes also occurred twice a day at school. Children from 

school A rinsed after brushing with 150ml tap water whilst those from school 



 

NFIS 29 

B did not. Saliva was collected at baseline then annually at 1, 2 and 3 years. 

• Dental examination and recording of DMFS were undertaken at baseline and 

after 3 years. 

• Of the 287 children recruited at baseline 193 were re-examined after 3 years. 

Saliva samples were collected from 264 children at baseline and 188 after 3 

years. 127 children provided 4 saliva samples over the duration of the study. 

• Prior to the study about a quarter of children brushed their teeth less than 

once daily and a similar proportion used a non-fluoridated toothpaste. 

• At 3 year follow up 90% of children brushed their teeth more than once a day 

and most used fluoridated toothpaste. 

• Caries development was not associated with mean saliva fluoride 

concentration (over 3 years). 

• In both schools there was a significant reduction in the number of tooth 

surfaces with plaque at 3 year follow up. 

• Neither mean salivary fluoride content nor mean plaque reduction score 

influenced net DMFS increment. However the greater the reduction in 

surfaces with plaque over the 3 years the greater the number of reversals 

(carious lesions disappearing), this relationship was statistically significant. 

• The salivary fluoride concentration increased from baseline to year one but 

thereafter remained stable. Differences in salivary fluoride concentrations 

between schools A and B were not statistically significant. 

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: None 

Limitations: • Relatively high dropout rate (31%) 

• A relatively large proportion of children failed to provide complete (4) saliva 

samples (52%). 

• The baseline DMFS scores were statistically significantly higher amongst 

children who were not clinically examined at year 3 compared to those who 

were. 

Can the findings be generalised? However the impact of brushing with fluoridated toothpaste on ambient salivary 

fluoride concentration can be generalised 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

The authors conclude that: “This study has clearly demonstrated that regular use 

of fluoride toothpaste by individuals with a previously low level of exposure to 

fluoride results in ambient saliva fluoride concentrations similar to those previously 

recorded in subjects from areas with fluoridated water”. However the statement 

relies upon the regular use of fluoridated toothpaste, which was not as widespread 

as expected in the 2009 Oral Health Survey
19

.  

                                                           
19

 Ministry of Health (2010): “Our Oral Health: Key findings from the 2009 Oral Health Survey”: Ministry of Health: Wellington 
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Study Identification: 

 

Title: 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Dental Admissions in children under two years – a total-population investigation 

 

Slack-Smith L, Colvin L, Leonard H, Kilpatrick N, Read A, Messer LB 

 

Child: care, health and development 

 

2013 

 

39(2) 

 

253-259 

 

Oral and Public Health Epidemiology 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

Background: There is a lack of literature describing dental admissions in children 

particularly very young children. This paper describes dental and oral cavity 

admissions and associated factors in children under two years of age using total-

population databases. 

Methods: The data used for this study were extracted from population-based 

databases which are linkable with midwives’ data collected on all births in Western 

Australia. Children born from 1980 to 1998 inclusive (n = 459 831) were followed 

until two years of age including data on deaths, hospital admissions, birth defects 

and intellectual disability. Dental admissions (by ICD-9 category) and associated 

factors were investigated. 

Results: There were 1513 dental admissions occurring in 1459 of the children up to 

the age of two years. Children were most frequently admitted under ICD-9 

category 521, which includes a hospital admission for dental caries (39% of all oral 

cavity admissions), followed by ICD-9 category 528 (29%), which includes diseases 

of the oral soft tissues. Univariate analysis indicated that those with intellectual 

disability (OR 2.10, 95%CI 1.40–3.16), birth defect (1.74, 1.45–2.09), residing in a 

region without fluoridated water (2.15, 1.72–2.69) being male (1.14, 1.03–1.26), 

those from rural areas (2.29, 2.07–2.54) and Indigenous children (4.45, 3.91–5.05) 

were significantly more likely to have had a dental admission. 

Conclusion: Using total-population data allowed us to describe the admissions in 

children under two years and associated factors while able to identify children 

with intellectual disability or birth defects. 

 

Western Australia 

 

1980-2000 

 

Ecological Study 

 

Low 

Key Points: • The study was based on a 1980-1998 birth cohort (n=459831) followed until 

age two years using population based databases for Western Australia. 

• Definition of dental admission to hospital was broad to include dental 

cavities. Admissions related to cleft lip, palate and dental trauma were 

excluded from the study. 

• Length of stay for day admissions was assigned the value of 0.5 days. 

• Socio economic status was derived from geographical address of mothers 

residence at time of birth. 

• Dental admissions accounted for 0.6% (n=1513) of all hospital admissions and 

0.3% (n=1459) of all children admitted to hospital. 

• 39% of dental hospital admissions were for ‘diseases of hard tissue’ primarily 

associated with dental caries. A further 29.4% was for ‘disease of the oral soft 

tissue’ generally related to abscesses caused by dental caries. 
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• Factors associated with dental admissions included: residing in a region 

without fluoridated water (OR 2.15, 95%CI 1.72–2.69). Frequency of 

admissions also increased with age. 

• Most children within the age group studied had not attended any form of 

dental services. 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

Yes  

 

 

Yes  

 

Fair 

 

Yes  

 

 

Yes 

Strengths: • “The use of total population data overcomes the problems of selection bias 

with the use of samples” 

• “Data linkage provided a unique opportunity to identify specific groups such 

as those with intellectual disability or birth defects”. 

Limitations: • The authors acknowledge that “Many admissions were coded as ICD-9 5289 

(unspecified disease of the oral soft tissues) – a generic code which does not 

provide clear understanding of the primary diagnosis. Hospital admissions 

may have been deemed necessary not simply for primary diagnosis but to 

provide intravenous fluids and inpatient monitoring.” Social circumstances 

were also cited as a possible reason for admission of infants under this code. 

• The age of study subjects meant that “it may be more difficult to distinguish 

soft tissue disease from caries”. 

• The ecological nature of the study means that there is a high dependence on 

databases (and hospitalisation codes) being accurate. In addition the authors 

acknowledge that denominators may be exaggerated due to lack of reliable 

data on migration from Western Australia. 

• A risk of “oversimplification” is also acknowledged in treating all coded 

diagnoses as homogenous. 

Can the findings be generalised? Yes  

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes  

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

The finding that residing in a region without water fluoridation increases the odds 

of a dental admission to hospital in children under two years of age. 
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Study Identification: 

 

Title: 

 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Human exposure assessment of fluoride from tea (Camellia sinensis L): A UK based 

issue? 

 

Chan L, Mehra A, Saikat S, Lynch P 

 

Food Research International 

 

2013 

 

51 

 

564-570 

 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

Fluoride concentrations in UK tea, including the leading supermarket economy 

labelled products, were determined. Fluoride ranged from 93 to 820 mg/kg in the 

products and 0.43 to 8.85 mg/L in the infusions. The UK supermarket economy 

teas contained elevated fluoride, ranging from 3.60 to 7.96 mg/L in a 2 minute 

brewing infusion, comparable to Chinese brick tea, indicating the use of mature 

leaves in their manufacture. Considering the dietary reference intake (DRI) of 4 

mg/day of fluoride for an adult consuming 1 L of tea, prepared from an economy 

tea, containing 6.0 mg/L fluoride, 75–120% of the DRI fluoride is available for 

absorption by the human system in the presence of food, increasing to 150% when 

fasting. Excess fluoride in the diet can lead to detrimental health effects such as 

fluorosis of the teeth and skeletal fluorosis and consuming economy branded tea 

will lead to exposure. 

 

United Kingdom 

 

Not stated 

 

Laboratory Study 

 

Medium 

Key Points: •  Factors associated with level of exposure to fluoride from tea are identified 

as: choice of tea brand, amount of tea used to prepare the infusion, daily 

consumption and infusion time. 

• Based on previous studies in the UK, the authors estimated that the average 

adult consumes 1 litre of tea per day. Approximately 50% of fluoride is 

excreted in urine within 24 hours. The high gastric acidity of the stomach is 

advantageous to fluoride absorption.  This results in up to 100% of fluoride 

being absorbed in a fasted state dropping to 50-80%  in the presence of food. 

• 38 tea products were purchased from UK supermarkets and classified into 

groups: black blend, green blend, pure blend, oolong/pu’er and economy 

blend. 

• Total fluoride concentration ranged from 103-839mg/kg with the highest 

concentrations being found in economy blends (578 +140mg/kg) and lowest 

in pure blends (132 +35mg/kg). This may be due to mature leaves being used 

in these economy blends (as they are in brick teas in China).  

• Standard deviation was wide 383 + 206mg/kg reflecting the wide range of 

concentrations dependent on brand. 

• Fluoride concentration by blend groups was as follows: economy, green, 

black, oolong pu’er, pure.  

• Mean fluoride concentrations in tea leaves were statistically significantly 

lower than in tea bags. 

• Infusion of tea at 2, 10 and 30 minutes led to mean fluoride concentrations of 

3.85, 4.53 and 4.87 mg/kg. The difference in infusion time was not 

significantly associated with higher fluoride concentration between 2-10 
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minutes or 10-30 minutes but was significant when comparing 2 and 30 

minutes. 

• Overall mean fluoride concentration from tea infusions was 3.0+2.0mg/l and 

would provide 42-61% of dietary reference intake (DRI) of fluoride in a normal 

state and 77% in a fasted state. Percentage DRI is much higher from economy 

tea blends (75-120% in a normal state and 150% in a fasted state). 

• Milk reduces fluoride bioavailability from tea by 30% and 96% of Britons are 

identified as drinking their tea with milk. 

 

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: • Food composition analysis so standardised methods applied to calculating the 

fluoride concentrations of all teas. 

Limitations: • The influence of water fluoride concentration on fluoride levels in infused tea 

is not examined in the study as deionised water is used in the infusion 

samples. However the discussion identifies that brewing tea with fluoridated 

water increases the percentage DRI from tea. 

• There was some degree of assumption used in calculating percentage DRI 

coming from tea. As this is acknowledged to vary widely with: type of tea 

drunk, fluoride concentration of water used to brew tea, whether milk is 

added and whether it is drunk on its own or with food. 

Can the findings be generalised? No – The research relates to brands of tea sold in the UK and it is not known how 

the fluoride levels in these brands relate to fluoride levels in tea brands sold in 

New Zealand. 

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

None – but fluoride concentrations in food and beverages such as tea should be 

considered when calculating average daily intake of fluoride. 
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Study Identification: 

 

Title: 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

Fluorosis and Dental Caries in Mexican Schoolchildren Residing in Areas with 

Different Water Fluoride Concentrations and Receiving Fluoridated Salt 

 

Garçia-Perez A, Irigoyen-Camacho ME, Borges-Yáñez 

 

Caries Research 

 

2013 

 

47 

 

299-308 

 

Oral and Public Health Epidemiology 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Objective: To explore the association between fluoride in drinking water and the 

prevalence and severity of fluorosis and dental caries in children living in 

communities receiving fluoridated salt.  

Material and Methods: Participants were schoolchildren (n = 457) living in two 

rural areas of the State of Morelos, Mexico, where the water fluoride 

concentration was 0.70 or 1.50 ppm. Dental caries status was assessed using Pitts’ 

criteria. Lesions that were classified as D 3 (decayed) were identified to determine 

the decayed, missing, and filled teeth index (D 3 MFT). Fluorosis was assessed 

using the Thylstrup- Fejerskov Index (TFI). Information regarding drinking water 

source and oral hygiene practices (tooth brushing frequency, dentifrice use, and 

oral hygiene index) was obtained. 

Results: The prevalence of fluorosis (TFI ≥ 1) in communities with 0.70 and 1.50 

ppm water fluoride was 39.4 and 60.5% (p = 0.014), respectively, while the 

prevalence of more severe forms (TFI ≥ 4) was 7.9 and 25.5% (p < 0.001), 

respectively. The mean DMFT was 0.49 (±1.01) in the 0.70 ppm community and 

0.61 (±1.47) in the 1.50 ppm community (p = 0.349). A logistic regression model for 

caries (D 3 >1) showed that higher fluorosis categories (TFI 5–6 OR = 6.81, p = 

0.001) were associated with higher caries experience, adjusted by age, number of 

teeth present, tooth brushing frequency, bottled water use, and natural water 

fluoride concentration. 

Conclusions: The prevalence of fluorosis was associated with the water fluoride 

concentration. Fluorosis at moderate and severe levels was associated with a 

higher prevalence of dental caries, compared with lesser degrees of fluorosis. The 

impact of dental fluorosis should be considered in dental public health programs.” 

 

Mexico 

 

Not stated 

 

Cohort Study 

 

Low (due to lack of data on fluoride concentrations in bottled water and exposure 

to fluoridated table salt) 

Key Points: • The two study sites were homogenous in terms of socio-economic level (low) 

and level of marginalisation and access to health services. Neither had a 

drainage system and both had high levels of illiteracy (app. 40% of those over 

15 years had not completed elementary school). 

• Fluoride concentrations for each of the two sites were sampled during both 

dry and rainy seasons. Populations from each site sourced water from one 

well. Water fluoride concentrations for the two sites were: 0.56-0.76ppm 

(mean 0.7ppm) and 1.45-1.61ppm (mean 1.5ppm). Bottled water was widely 

distributed in the area of the two study sites (in 20l containers), however 

these “often contain lower fluoride levels (0.3-0.6ppm) than local tap water.” 

• The study group was children aged 8-12 years living in the locality of each of 
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the study sites. In addition to dental examination parents were required to 

complete a questionnaire about residential history, oral hygiene habits and 

drinking water sources. 

• There was a (statistically significant) lower prevalence of both severe fluorosis 

(TF>4) and fluorosis (TF>1) amongst children in the community with 0.7ppm 

water fluoride concentration compared to the community with 1.5ppm 

fluoride concentration. 

• 73.0% of children in the 0.7ppm/F community were reported to have drunk 

bottled water compared to 93.2% of children in the 1.5ppm/F community.  

• Bottled water consumption was not associated with fluorosis in either 

community. In the 0.7ppm/F community 46.0% of those who drank bottled 

water had fluorosis (TF>3) compared to 54.6% who drank tap water. In the 

1.5ppm/F community 47.1% of those who drank bottled water had fluorosis 

(TF>3) compared to 65.0% who drank tap water. 

• There was no difference in tooth brushing behaviour between the two 

communities. 

• There was statistically significant greater caries prevalence in the community 

with 1.5ppm/F (85.9% DMFT) compared to the community with 0.7ppm/F 

(75.9% DMFT). However the overall mean DMFT for the two communities did 

not differ by a statistically significant amount (0.49+1.01 in the 0.7ppm/F 

community compared to 0.61+1.47 in the 1.5ppm/F community). 

• In addition to fluoridated water, all children included in the study consumed 

table salt supplemented with fluoride. The authors noted that “the presence 

of fluorosis may be the result of multiple sources of exposure, in which the 

combined exposure to fluoride and salt undoubtedly played a role”. 

• A statistically significant association was found between higher levels of 

fluorosis (TF>4) and higher levels of dental 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? 

 

 

Yes 

 

 

Yes 

 

Poor 

 

Yes 

 

Yes 

Strengths: • Only children who had been born in the community and remained there for 

their first year, and had not subsequently moved away from the community 

for more than 6 months were included in the study. This gives a very good 

indication of individual exposure history to fluoridated water. 

• Sample size was 457, in excess of the 430 stated to be required to give the 

study sufficient power to reach statistically significant conclusions. 

Limitations: • Despite fluoridated salt being identified as a factor in the prevalence of dental 

fluorosis, there was no attempt to compare its use between the two 

communities in this study. 

• Use of bottled water did not have a statistically significant effect on levels of 

dental fluorosis in either community despite high levels of use. The authors 

acknowledge that this confounding result might be due to lack of data 

collected on this water source, including length of exposure to it and whether 

tap or bottled water was used to reconstitute baby formula or cook food for 

the children in the study. 

• The lack of a statistically significant relationship between mean DMFT and 

water fluoride concentration in this study is identified by the authors as 

erroneous and probably due to multiple sources of fluoride (particularly 

fluoridated salt) available in both communities. 

• Given the level of literacy in the study areas non response bias may have 
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occurred with parents with a higher level of literacy more likely to complete 

the questionnaire and therefore make their child eligible for the study. 

Can the findings be generalised? No - The community under investigation were exposed to fluoride from drinking 

water and from fluoridated table salt 

Are the findings applicable to water 

fluoridation in New Zealand? 

No - See above 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

CWF should not be carried out in conjunction with other population wide fluoride 

supplementation programmes (such as fluoridated table salt). 
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Study Identification: 

 

Title: 

 

Authors: 

 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

The investigation of effects of fluorosis on thyroid volume in school age children 

 

Kutlucan A, Kroglu BK, Tamer MN, Aydin Y, Ballaci D, Akdogan M, Ozturk M, Vural 

H, Ermis F 

 

Medicinski Glasnik  

 

2013 

 

10(1) 

 

93-98 

 

Oral and Public Health Epidemiology 

Summary of Study/ Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Aim To compare the urine iodine, fluoride, and to measure thyroid volumes in 10-

15-year-old children using ultrasonography, a gold standard in evaluating thyroid 

volume. 

Methods A total of 261 children were enrolled into the study group from the 4-8th 

grades of 3 different primary schools, which were in the zone with high fluoride 

levels. The control group was formed by enrolling 298 children from the 4-8th 

grades of only one primary school. Age, gender, height, and weight values were 

recorded for the children. The urine iodine, fluoride, and thyroid volumes were 

measured with ultrasonography in 10-15-year-old children with fluorosis and 

controls and compared between two groups. 

Results The mean urine fluoride level was 0.48±0.24 mg/L in the study group and 

0.22±0.17 mg/L in the control group (p<0.001). The mean urine iodine level did not 

differ between two groups. The mean total thyroid volume was 8.60±3.11 mL and 

8.73± 2.75 mL in the study and control group, respectively. The groups were also 

compared according to the echobody index, and the score was 6.94±2.14 ml/m² in 

the study group and 6.48±1.53 ml/m² in the control group (p=0.003). Mean thyroid 

volumes did not differ between two groups. However, the echobody index in the 

study group was higher than in the control group. 

Conclusion A relation between fluoride concentration and thyroid gland with 

ultrasonographic examination was firstly evaluated, and it was concluded that 

fluoride affected thyroid gland although it was weakly significant. After puberty, 

echobody index in subjects with fluorosis was markedly high. Based on our results, 

we thought that fluorosis increases thyroid volume in children with fluorosis after 

puberty.” 

 

Turkey 

 

Not stated 

 

Cross sectional study 

 

Low 

Key Points: • Water fluoride concentrations in the study area were 4.6mg/L (Dere) and 

2/8mg/L (Yenice) whilst the fluoride concentration in the control area was 

0.19mg/L (Anadolu). 

• Children with a previous history of thyroid disease were excluded from the 

study.  

• A total of 559 children were included in the study, 261 in the study group and 

298 in the control group. There was no statistically significant difference in 

age and gender between the two groups however height, weight and BMI 

was significantly lower in the study group compared to the control group. 

• Mean thyroid volume did not differ between the study and control groups 

however “echobody index” was higher in the study group than in the control 
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group. 

• When participants were re-assigned into groups according to urinary fluoride 

concentration low (<0.6mg/L, n=466) and high (>0.6mg/L, n=93) there was 

weak positive correlation between “echobody index” and urine fluoride 

concentrations. 

 

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 

 

 

Yes  

 

Poor 

 

No 

 

 

No 

Strengths: • Large initial sample population (n=559) 

Limitations: • No residential history was taken from the study participants, study and 

control groups were initially assigned according to fluoride concentration in 

the area of the school – some children may have travelled to school from 

areas with different fluoride concentrations.  

• Other confounding factors such as diet were not controlled for.  

• Iodine and calcium exposure were based on a single urine sample. 

• The study and control groups differed significantly in terms of height, weight 

and BMI. 

• When no correlation was found between study and control groups using 

ultrasound another measurement method ‘echobody’ was used. The 

population was then reassigned ‘low’ and ‘high’ fluoride exposure based on a 

single urine sample. Only after this had been done was a weak positive 

correlation found using the ‘echobody’ rather than ultrasound method. 

Can the findings be generalised? No  Natural fluoride concentrations were in excess of those used in NZ CWF 

Are the findings applicable to water 

fluoridation in New Zealand? 

No, naturally occurring fluoride levels well in excess of those used in NZ CWF 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

None 
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Study Identification: 

 

Title: 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Tea – natural source of fluoride compounds 

 

Sikorska-Jaroszñska MHJ, Mielnik-Blaszczak M, Krawczyk D, Wrőbel R, Blaszczak J 

 

Current Issues in Pharmacy and Medical Sciences 

 

2013 

 

25(3) 

 

247-249 

 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

“Tea has come to be regarded as a very popular drink, and is nowadays consumed 

in almost the same amounts as water. Tea has antioxidant properties, influences 

the organism’s antioxidant status and prevents oxidative stress. Tea constitutes a 

very rich fluoride source. In the paper the influence of fluorides on human 

organism, soft and hard dental tissues and occurrence of dental and skeletal 

fluorosis was discussed.” 

 

N/A discussion document 

 

N/A discussion document 

 

N/A discussion document 

Key Points: • Tea is identified as having anticariogenic properties, tannic acid and fluoride 

compounds work together to inhibit calcium release in acidic environments. 

• Tea is identified as a rich source of fluoride. Fluoride content varies between 

types of tea. 

The authors recommend that tea is considered when establishing daily dose 

of fluoride compounds. 

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 discussion document 

 

 

N/A discussion document 

 

N/A discussion document 

 

N/A discussion document 

 

 

N/A discussion document 

 

Strengths: N/A 

Limitations: N/A 

Can the findings be generalised? Yes 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

None 
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[8]* Review Date: March 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Agreement between parents and adolescents on dental fluorosis: a population-

based study 

 

de Almeida AEL, Teixeira AKM, Alencar CH, Paiva SM, Nogueria MH, de Abreu G 

 

Community Dentistry 

 

2013 

 

27(2) 

 

91-96 

 

Oral and Public Health Epidemiology  

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

 “This study evaluated the prevalence and severity of dental fluorosis and 

compared the reports from adolescents aged 12 to 18 years with those of their 

parents regarding the perceptions and concerns arising from this disease. The 

study was conducted in the cities of Viçosa and Sobral and the District of Rafael 

Arruda (Sobral), Ceará. A cross-sectional study was conducted from October 2010 

to March 2011, with 891 students examined and 780 parents or guardians 

interviewed. Dental fluorosis was measured using the Dean’s Index, and the Child’s 

and Parent’s Questionnaire about Teeth Appearance was used to assess the 

reports from parents and adolescents. A chi-squared test for trends was used to 

compare the opinions of parents and adolescents about fluorosis, and the 

agreement was measured using the weighted kappa. For the dichotomous 

variables, we used the unweighted kappa coefficient. The prevalence of fluorosis 

was 29.7%, but in the District of Rafael Arruda, evidence of very mild and mild 

fluorosis was found in 32.5% of the subjects, and moderate and severe fluorosis 

was found in 28.7%. There was poor agreement between the data reported by the 

adolescents and their parents or guardians regarding areas of concern and their 

perceived satisfaction with the appearance and colour of their teeth. The 

prevalence of dental fluorosis was high in one of the communities studied, but the 

clinical diagnosis of this condition should not necessarily equate with concern and 

dissatisfaction with aesthetic appearances among teenagers and their parents.” 

 

Brazil 

 

October 2010- March 2011 

 

Cross-sectional 

 

Medium 

Key Points: • The study was undertaken, in part, because: “the value assigned by a 

community to a health problem can make it a public health priority”.  

• The one of the three districts chosen for investigation was selected due to the 

presence of endemic fluorosis resulting from naturally high levels of fluoride 

in the water supply. 

• Schools within each district were selected using a weighted random sampling 

technique. 

• Questionnaires included physical, psychological and social questions, as well 

as those concerning colour and appearance of teeth. 

• 29.7% of students were affected by dental fluorosis to some degree. The 

highest rate was found in the district selected due to the presence of endemic 

fluorosis (60.2% of which 28.7% was moderate to severe). The two other 

districts had a fluorosis prevalence of 30.2% and 7.4%, and the prevalence of 

moderate to severe fluorosis was less than 1% in both districts. 

• There was no statistically significant correlation between degree of fluorosis 

and students perceptions regarding the colour and appearance of their teeth. 
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There was a statistically significant association between parent’s perceptions 

of their children’s teeth and degree of dental fluorosis in the district where 

fluorosis is endemic (but not in the other two districts). 

• The degree of concordance between students and parents regarding 

perceptions of teeth colour and appearance was poor to weak.  

• The authors noted the difficulty in making valid comparisons between studies 

in the discussion section of the paper due to variations in age groups studied 

and fluorosis assessment indices 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? 

 

 

Yes 

 

Yes 

 

Good 

 

Yes 

 

 

Yes 

Strengths: • Large sample population dental examiners (n=8) were trained and calibrated 

in the appropriate assessment systems, (kappa value: >0.82). 

Limitations: • Water fluoride concentration was not tested in this study so the impact of 

these findings could not be commented upon in the study (although it was 

suggested as a reason for higher than expected levels of fluorosis – in 

comparison to National and State levels -in the discussion). 

Can the findings be generalised? No - There seems to be a wide variation in perceptions of the aesthetic impact of 

fluorosis within the study and between this and other studies conducted 

elsewhere. 

Are the findings applicable to water 

fluoridation in New Zealand? 

No - Fluoride levels were not tested and an association between water fluoride 

concentration and dental fluorosis could not be verified. In addition the area with 

endemic fluorosis included in the study was linked to naturally high water fluoride 

concentrations. 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

None 
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[9] Review Date: March 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Fluoride Concentration in Drinking Water and Prevalence of Fluorosis in Iran: A 

Systematic Review 

 

Azami-Aghdash S, Ghojazadeh M, Azar FP, Naghavi-Behzad M, Mahmoud M, Jamali 

Z 

 

Journal of Dental Research, Dental Clinics, Dental Prospects 

 

2013 

 

7 (1) 

 

DOI: 10.5681/joddd.2013.001 

 

Oral and Public Health Epidemiology 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

 “Background and aims. The aim of the present study was to systematically review 

fluoride concentration of drinking waters and prevalence of fluorosis in Iran 

through systematically evaluating results of studies conducted in this regard.  

Materials and methods. In this systematic review study, the required data was 

collected using keywords including drinking water fluoride, fluoride concentration, 

Fluorosis, dent*, Iran*, and their Persian equivalents through PubMed, 

ScienceDirect, IranMedex, SID, MEDLIB, and Magiran databases. Out of 617 

articles, 29 articles were finally considered after excluding the remaining articles 

which were not related to the study objectives. Following precise studying and 

extraction, the relevant data were summarized in extraction tables and analysed 

manually. Excel 2007 software was used to draw diagrams.  

Results. 4434 samples of surface, ground, and tap water resources collected within 

236 months during all seasons in 17 provinces of Iran were used in 29 articles 

determining fluoride concentrations of drinking water. Average fluoride 

concentration was estimated to be 0.43 ± 0.17 ppm with zero and 3.06 as minimal 

and maximal values. The least concentration was seen in tap water. Fluoride 

concentration of only three provinces was in accordance with the global standard. 

According to estimations, prevalence of fluorosis was 61% with only 1% as severe 

fluorosis.  

Conclusion. Despite lower than standard concentrations of fluoride in drinking 

water, a relatively high level of fluorosis seen in Iran.” 

 

Iran 

 

1990-2012 

 

Systematic Review (of the Literature) 

 

Low 

Key Points: • Mean fluoride concentration in drinking water varied according to the year 

and province. These differences were identified as being due to ‘ecological 

reasons’. 

• Well water had the highest mean fluoride concentration (0.5-0.6ppm) 

followed by ground water, then surface water, then tap water (just above 

0.4ppm). 

• Reported prevalence of severe fluorosis was around 1%. 

• Mean scores from the studies were below the standard WHO values 

recommended for water fluoride concentrations of 0.7ppm for tropical 

regions and 1.2ppm for cold regions.  

• No statistical evaluation of the relationship between water fluoride 

concentration and dental fluorosis was conducted in this study. 

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? 

 

Yes 

 

 

Yes 

 

N/A 

 

No - see limitations 

 

 

No – see limitations 

 Strengths: • Same fluorosis index (Dean’s) used in all studies included in the review, 

making comparison between studies more straightforward. 

Limitations: • The term “normal fluorosis” is described alongside more common Dean’s 

index descriptions (severe, moderate, mild very mild and doubtful). No 

explanation is given of what this term signifies. 

• The authors stated that “Lack of meta-analysis of extracted data  due to 

different ways of data presentation Is regarded as one of the drawbacks of the 

present study”. 

• ‘Fluoride from other sources’ other than water was identified as a reason for 

high levels of fluorosis in Iran despite relatively low levels of fluoride found in 

water sources. However no evidence was provided to support this hypothesis, 

or what the other sources of fluoride were. 

Can the findings be generalised? No – specific to ecological and climatic conditions in Iran 

Are the findings applicable to water 

fluoridation in New Zealand? 

No – see above 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

None 
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[10]* Review Date: March 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Change in the urinary fluoride and bone metabolism indicators in the endemic 

fluorosis areas of Southern China after supplying low fluoride public water 

 

Chen S, Li B, Haung Y, Zhao X, Zhang M, Xia Y, Fang X, Wang J, Hwang S, Yi S 

 

BioMed Central Public Health 

 

2013 

 

13 (156) 

 

e-publication - DOI not given 

 

Oral and Public Health Epidemiology 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Background: Few studies have evaluated health impacts, especially biomarker 

changes, following implementation of a new environmental policy. This study 

examined changes in water fluoride, urinary fluoride (UF), and bone metabolism 

indicators in children after supplying low fluoride public water in endemic fluorosis 

areas of Southern China. We also assessed the relationship between UF and serum 

osteocalcin (BGP), calcitonin (CT), alkaline phosphatase (ALP), and bone mineral 

density to identify the most sensitive bone metabolism indicators related to 

fluoride exposure. 

Methods: Four fluorosis-endemic villages (intervention villages) in Guangdong, 

China were randomly selected to receive low-fluoride water. One non-endemic 

fluorosis village with similar socio-economic status, living conditions, and health 

care access, was selected as the control group. 120 children aged 6-12 years old 

were randomly chosen from local schools in each village for the study. Water and 

urinary fluoride content as well as serum BGP, CT, ALP and bone mineral density 

were measured by the standard methods and compared between the children 

residing in the intervention villages and the control village. Benchmark dose (BMD) 

and benchmark dose lower limit (BMDL) were calculated for each bone damage 

indicator. 

Results: Our study found that after water source change, fluoride concentrations 

in drinking water in all intervention villages (A-D) were significantly reduced to 

0.11 mg/l, similar to that in the control village (E). Except for Village A where water 

change has only been taken place for 6 years, urinary fluoride concentrations in 

children of the intervention villages were lower or comparable to those in the 

control village after 10 years of supplying new public water. The values of almost 

all bone indicators in children living in Villages B-D and ALP in Village A were either 

lower or similar to those in the control village after the intervention. CT and BGP 

are sensitive bone metabolism indicators related to UF. While assessing the 

temporal trend of different abnormal bone indicators after the intervention, bone 

mineral density showed the most stable and the lowest abnormal rates over time. 

Conclusions: Our results suggest that supplying low fluoride public water in 

Southern China is successful as measured by the reduction of fluoride in water and 

urine, and changes in various bone indicators to normal levels. A comparison of 

four bone indicators showed CT and BGP to be the most sensitive indicators.” 

 

Southern China 

 

October 18 to November 15 2009 

 

Cross-sectional Study 

 

Medium 

Key Points: • The study follows a public health intervention in Shantou China to reduce 

endemic fluorosis by adjusting water fluoride concentrations to below 

1.0mg/L. The intervention began in the 1980’s and by 2008 93% of villages in 
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the province had had their well water replaced by tap or spring water (with 

fluoride concentration below1.0mg/L). 

• The focus of the study was to use a dose-response relationship model to 

estimate a ‘safe’ dose of water fluoride and urinary fluoride. In addition it 

sought to identify the most sensitive bone metabolism indicators. 

• The sample population was randomly selected from villages (4/13 in an 

endemic fluorosis area) based on years of having a public water supply (6-17 

years). One control village (without endemic fluorosis) was also selected. 

• Water fluoride levels prior to and post the intervention were compared in the 

four villages. Water fluoride concentrations were reduced from between 

5.51-2.17mg/L to between 0.11-0.9mg/L in the four study villages. 

• All abnormal bone indicators except CT had declined to low levels in the 

fluorosis endemic villages (after at least 6 years intervention) with the 

exception of CT which took 10-14 years to reach the low levels associated 

with the control village. 

• Urinary fluoride concentrations declined gradually in the intervention villages 

to levels similar to those in the control villages after 10 years 

• Urinary fluoride levels were higher than drinking water fluoride levels, it was 

hypothesised that this was due to fluoride accumulation in the body or due to 

fluoride from other sources.  

• BGD and CT were found to be the most sensitive abnormal bone indicators as 

changes in levels of these were most closely associated with changes in 

urinary fluoride concentration.  

• The impact of the very flow fluoride concentration on prevalence of dental 

caries was identified as an area for future 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 initial 

hypothesis/aim? 

 

Yes 

 

 

Yes  

 

Good 

 

Yes 

 

 

Yes 

Strengths: • All study participants were lifelong residents of the village investigated, 

therefore there was a good knowledge of exposure history.  

Limitations: • Due to the cross-sectional nature of the study, there was no baseline data on 

urinary fluoride and bone density concentrations prior to the intervention (of 

providing low fluoride water) being introduced. Instead a comparison had to 

be made with a control (non-intervention) village. The authors felt the lack of 

baseline data limited the validity of the study results. 

• Fluoride from other sources was not measured in this study, despite being 

mentioned in the discussion. The intervention villages did, however, have 

similar dietary habits to the control village. 

• As most previous studies have also been conducted in China there was limited 

English literature to compare results. 

• Individual characteristics were not collected in this study (for example by 

questionnaire) – only medical measures (blood and urine samples). The study 

described characteristics such as diet and level of education in a village wide 

context. 

Can the findings be generalised? Not beyond China 

Are the findings applicable to water 

fluoridation in New Zealand? 

No - Initial water fluoride concentrations in excess of those used for CWF 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

None 
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[11]* Review Date: March 2013 

Study Identification: 

 

Title: 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Oral health and dental care in Hong Kong 

 

Chu CH, Wong SSS, Suen RPC, Lo ECM 

 

The Surgeon, Journal of the Surgeons of Edinburgh and Ireland 

 

2013 

 

DOI: 10.1016/j.surge.2012.12.010 

 

 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Hong Kong, a Special Administrative Region of People’s Republic of China, is a 

metropolitan city in Asia with a population of over 7 million people. This paper 

reflects the current oral health and dental care situations in Hong Kong. Water 

fluoridation was commenced in 1961, with a current level at 0.5 ppm. And there 

has continuously been lower caries prevalence thereafter. Dental care is mainly 

provided by private practitioners. The School Dental Care Service, run by the 

Department of Health, provides dental care to enrolled primary school children 

through treatments by dental therapists. An Oral Health Education Unit is set up to 

promote dental health among the public, particularly preschool children. 

Government dentists serve mainly civil servants and their dependents. Limited 

emergency dental care is available to the public at designated government clinics 

for pain relief, most commonly in the form of extractions. There are about 2200 

registered dentists and the dentist to population ratio is about 1:3200. Amongst 

the dental team, dental hygienists are trained in limited numbers. There are only 

less than 320 dental hygienists registered, working under the supervision of 

dentists. The Faculty of Dentistry of the University of Hong Kong has been 

providing 5-year undergraduate training in dentistry since 1981, and this is 

lengthened to 6 years from 2012 onwards. Specialty training requires at least a 

further 6 years. There are 8 specialties, which are Community Dentistry, 

Endodontics, Family Dentistry, Oral & Maxillofacial Surgery, Oral Rehabilitation, 

Orthodontics, Paediatric Dentistry, and Periodontics.” 

 

Hong Kong 

 

N/A Commentary 

 

N/A Commentary 

 

N/A Commentary 

Key Points: • CWF was introduced in Hong Kong in 1961 and was accessible to almost the 

entire population, including those in rural areas and on major outlying islands. 

It was originally introduced at 0.8ppm and increased to 1.0ppm in 1976. This 

was reduced to 0.6ppm in 1986 and 0.5ppm in 1988 due to a fluorosis rate of 

64% in children aged 7-12 years.  

• Dental caries fell from a mean 4.4 DMFT in 1960 to 1.5 DMFT in 1968.  

• The 2001 Oral Health Survey in Hong Kong found that fluorosis had declined 

to 9% following the reductions in water fluoride concentration in the 1980’s. 

• Despite CWF there is a high caries prevalence in Hong Kong with 52% of pre-

schoolers, 62% of 12 year olds and 80-90% of adults having dental caries. 

(Mean DMFT ranges from: 2.3 in pre-schoolers, 0.8 in 12 year olds, 7.4 in the 

middle-aged population (35-44 years) and 17.6 in the elderly population (65-

74 year). 

• Oral health is considered a low priority for many in Hong Kong.  
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• The majority of dental care is provided by the private sector; however public 

treatment programmes are available to civil servants, the elderly and school 

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? 

 

 

N/A 

 

N/A 

 

N/A 

N/A 

 

 

N/A 

Strengths:  

Limitations: Presentation of information is confusing, as full details of the data sources for 

figures used are not given. 

Can the findings be generalised? N/A 

Are the findings applicable to water 

fluoridation in New Zealand? 

N/A 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

None 
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[12]* Review Date: March 2013 

Study Identification: 

 

Title: 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Health risk assessment of fluoride in drinking water from Anhui Province in China 

 

Gao H, Jin Y, Wei J 

 

Environmental Monitoring and Assessment 

 

2013 

 

185 

 

3687-3695 

 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“This study analyses the concentrations and health risks of fluoride in 249 drinking 

water samples collected from different regions of Anhui Province in China. Results 

indicated that fluoride content in drinking water ranged from 0.12 to 1.94 mg L−1 

(mean 0.57 mgL−1) in the following order: Huaibei plain region >Jianghuai hill 

region ≈ Dabieshan mountainous region > plain along the Yangtze River region > 

southern Anhui mountainous region. The fluoride contents were less than 0.50 mg 

L−1 in 66.66 % of the drinking water sample 0.51–1.0 mg L−1 in 23.29 %, and 

higher than 1.0 mg L−1 in 12.04 %. The fluoride levels in some samples were lower 

than the recommended values for controlling dental caries (0.50–1.0 mg L−1). The 

total fluoride intake from drinking water was between 0.14 and 2.33 mg per day in 

different regions of the province, supposing an individual consumes 1.2 L of water 

per day. Therefore, measures should be taken to increase fluoride intake in the 

Jianghuai hill region, Dabieshan mountainous region, plain along the Yangtze River, 

and southern Anhui mountainous region to control dental caries. On the other 

hand, the fluoride levels must be reduced in the Huaibei plain region to decrease 

endemic fluorosis. The results serve as crucial guidelines for managing fluoride 

safety in drinking water and controlling endemic fluorosis in different regions of 

Anhui Province.” 

 

China 

 

10 – 25 February 2009 

 

Laboratory analysis 

 

Medium 

Key Points: • Parameters set in this paper for optimal fluoride concentration are based on 

WHO guidelines: below 1.0mg/L, but above 0.5mg/L to prevent dental caries. 

Fluoride concentrations above 1.5mg/L are identified as ‘detrimental’. 

Parameters are based on WHO guidelines. 

• Fluoride in bottled drinking water (measured in one city - Heifei) ranged from 

0.12-0.53mg/L, mean 0.39mg/L. 

• Fluoride concentrations in much of the area tested are considered to be ‘low’ 

(<0.5mg/L) and therefore result in a higher risk of dental caries in the region. 

• In these areas the authors recommend increasing fluoride intake from other 

sources – such as tea and fluoridated toothpaste. 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

 

Yes 

 

 

Yes  

 

Fair 
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Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes 

 

 

Yes 

Strengths: None 

Limitations: The water samples were taken over a limited period of time, therefore seasonal 

variations could not be considered. 

Can the findings be generalised? No 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

None 

 



 

NFIS 50 

[13] Review Date: March 2013 

Study Identification: 

 

Title: 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Estimation of Fluoride Intake from Milk Based Infant Formulas and Baby Food 

 

Noh HJ, Sohn W, Kim BI, Kwon HK, Choi CH, Kim H 

 

Asia-Pacific Journal of Public Health 

 

2013 

 

DOI: 10.1177/1010539513477450 

 

 

 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“The aim of this study was to examine the amount of fluoride ingested from infant 

formula and baby food in infants aged up to 6 months in South Korea. The fluoride 

content of 20 commercially available formulas and 8 baby food samples from 4 

different brands was measured using a modified micro-diffusion method and 

fluoride ion selective electrode. The amount of fluoride (F) ingested by infants was 

estimated assuming that the samples were reconstituted with water containing 0, 

0.5, 0.8, and 1.0 ppm F. When the reconstituted formulas and baby foods 

contained 0.8 ppm F water, the infants were estimated to ingest fluoride in the 

range of 0.018 to 0.298 mg/kg/day. The findings of this study suggest that there is 

a need for clear guidelines for fluoride consumption by infants that should be 

followed by manufacturers and parents.” 

 

South Korea 

 

May-October 2005 

 

Laboratory and Statistical Analysis 

 

Medium 

Key Points: • Due to a lack of guidelines for fluoride consumption in infants in South Korea 

an analysis was undertaken on fluoride intake from baby formula and infant 

meals. In addition CWF had recently been introduced to some areas of the 

country in an attempt to reduce dental caries. 

• A water fluoride concentration of 0.8ppm was used to reconstitute the baby 

formula as this is the level at which water is fluoridated in CWF schemes in 

South Korea (serving about 6.6% of the population).  

• Additional levels of 0ppm, 0.5ppm and 1.0ppm were used to assess the 

impact of changes on water fluoride concentration on overall fluoride 

consumption in (formula fed) infants. 

• Fluoride concentrations ranged widely between products from 0.27 

+0.18µg/mg to 2.139 + 0.265µg/mg in formula for 2-3 month olds and from 

0.213 +0.008µg/mg to 2.544 + 0.257µg/mg in formula for 4-6 month olds.  

• Two baby food products had very high fluoride concentrations of 14.173 

+0.403µg/mg and 14.283 +0.515µg/mg. 

• One formula for infants 2-3 months of age and three for 4-6 month olds 

reconstituted with 0.5ppm fluoridated water exceeded the recommended 

upper limit (UL) for daily fluoride intake of 0.1mg/kg/day. All formulas for 2-3 

month olds and 6 formulas for 4-6 month olds exceeded the UL when water 

fluoride concentration was increased to 0.8ppm. 

• The study’s findings suggest that the amount of fluoride ingested from some 

baby foods could be enough to cause dental fluorosis, and it is recommended 

that manufacturers monitor fluoride concentrations and reduce them where 

necessary. 

• Formula fed infants aged 2-3 years living in households with CWF could also 
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exceed the UL for fluoride if formula was reconstituted with tap water. 

• The authors caution that results from this analysis need to be balanced 

against the caries reducing effect of CWF as mean DMFT (2.7) in South Korean 

12 year olds in 2006 was above the OECD average (1.6).  

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: None 

Limitations: • Only one sample of each product was tested, therefore variations in content 

between batches could not be ascertained. 

• Estimates are based on average body weights for babies and manufacturer’s 

instructions for use, no individual level data was collected for this study 

Can the findings be generalised? No -  specific to South Korean brands of formula and (lack of) recommendations on 

their manufacture and use 

Are the findings applicable to water 

fluoridation in New Zealand? 

 No Manufacturers are not allowed to add fluoride to formulas and have to add a 

warning statement on products if F is above 17ug per 100kj before reconstitution. 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

None 
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[14]* Review Date: March 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Developmental Fluoride Neurotoxicity: Clinical Importance versus Statistical 

Significance 

 

Sabour S, Ghorbani Z (letter) and Choi A, Grandjean P (response) 

 

Environmental Health Perspectives 

 

2013 

 

DOI: 10.1289/ehp.1206192 

 

 

 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“Developmental Fluoride Neurotoxicity: Clinical Importance versus Statistical 

Significance. We were interested to read the article by Choi et al. (2012), who 

investigated the effects of increased fluoride exposure and delayed 

neurobehavioral development by reviewing published studies and performing a 

meta-analysis. Of the 39 studies identified, the authors considered 27 to be 

eligible. Choi et al. reported a mean difference in IQ (intelligence quotient) score 

between exposed and reference populations of –0.4 (95% confidence interval: –

0.5, –0.3) using a random-effects model. Thus, children in high-fluoride areas had 

significantly lower IQ scores than those who lived in low-fluoride areas. 

Even if we ignore the weaknesses of the study (Choi et al. 2012), including a lack of 

individual-level information and the high probability of confounding because the 

authors did not adjust for covariates, a difference of 0.4 in mean IQ is clinically 

negligible (Jeckel et al. 2007; Rothman et al. 2008; Szklo and Nieto 2007) even 

though it was statistically significant. In general, clinical importance takes priority 

over statistical significance. The p-value can easily change from significant to non-

significant because of sample size or the mean difference and standard deviation 

of the variable in the study population (Jeckel et al. 2007; Rothman et al. 2008; 

Szklo and Nieto 2007). As Choi et al. (2012) pointed out in their conclusion there is 

a “possibility of an adverse effect of high fluoride exposure on children’s neu-

rodevelopment.” Such a conclusion can be considered an ecological fallacy, which 

can easily lead to misinterpretation of the results. It is important to know that 

statistics cannot provide a simple substitute for clinical judgment (Jeckel et al. 

2007; Rothman et al. 2008; Szklo and Nieto 2007). “ 

Siamak Sabour, Zahra Ghorbani 

 

Developmental Fluoride Neurotoxicity: Choi et al. Respond. “Sabour and 

Ghorbani’s comments about the reported mean difference in IQ (intelligence 

quotient) scores reported in our article (Choi et al. 2012) suggest a 

misunderstanding of the scale unit we used and the public health significance of 

even a small decrease in the average IQ associated with exposure. We appreciate 

this opportunity to clarify the factual information about the reported IQ measure. 

The standardized weighted mean difference (SMD) in IQ score between exposed 

and reference populations was –0.45 (95% confidence interval: –0.56, –0.35) using 

a random-effects model (Choi et al. 2012). We used the SMD because the studies 

we included used different scales to measure the general intelligence. The SMD is 

a weighted mean difference standardized across studies, giving the average 

difference in standard deviations for the measure of that outcome. For commonly 

used IQ scores with a mean of 100 and an SD of 15, 0.45 SDs is equivalent to 6.75 

points (rounded to 7 points). As research on other neuro-toxicants has shown, a 

shift to the left of IQ distributions in a population will have substantial impacts, 

especially among those in the high and low ranges of the IQ distribution (Bellinger 

2007). “ 

Anna L. Choi, Philippe Grandjean 
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Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

N/A – letters relating to a study included in a previous literature review 

 

N/A – letters relating to a study included in a previous literature review 

 

N/A – letters relating to a study included in a previous literature review 

 

N/A – letters relating to a study included in a previous literature review 

Key Points:  None 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

N/A letters relating to a study included in a previous literature review 

 

 

N/A letters relating to a study included in a previous literature review 

 

N/A letters relating to a study included in a previous literature review 

 

Yes  

 

 

Yes 

Strengths: N/A letters relating to a study included in a previous literature review 

Limitations: N/A letters relating to a study included in a previous literature review 

Can the findings be generalised? Specific to this study 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

None - Whilst the response by Choi addresses the clinical significance of the 

findings, it does not address the issue of lack individual level information and lack 

of control for potential confounders. As stated previously, the studies examined in 

the meta analysis had fluoride exposure from multiple sources, used multiple 

measures and related to fluoride exposure in excess of that found resulting from 

CWF programmes in New Zealand. A response to the Choi et al study by Barry 

Borman and Caroline Fyfe was published in the New Zealand Medical Journal, see 

review [28]. 
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[15] Review Date: March 2013 

Study Identification: 

 

Title: 

 

Authors: 
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Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Effects of Fluoridated Drinking Water on Dental Caries in Australian Adults 

 

Slade GD, Sanders AE, Do L, Roberts-Thomson  K, Spencer AJ 

 

Journal of Dental Research 

 

2013 

 

92(4) 

 

376-382 

 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Systematic reviews produce conflicting conclusions regarding dental caries-

preventive effects of water fluoridation in adults. The authors investigated the 

relationship using data from the nationally representative 2004−2006 Australian 

National Survey of Adult Oral Health. Effects were compared between the pre-

fluoridation cohort born before 1960 (n = 2,270) and the cohort born between 

1960 and 1990 (n = 1,509), when widespread implementation of fluoridation 

increased population coverage from < 1% to 67%. Residential history 

questionnaires determined the percentage of each person’s lifetime exposed to 

fluoridated water. Examiners recorded decayed, missing, and filled teeth (DMF-

Teeth) and decayed and filled tooth surfaces (DF-Surfaces). Socio-demographic and 

preventive dental behaviours were included in multivariable least-squares 

regression models adjusted for potential confounding. In fully adjusted models, > 

75% of lifetime exposure to fluoridation relative to < 25% of lifetime exposure was 

associated with 11% and 10% fewer DMF-Teeth in the pre-1960 (p < .0001) and 

1960–1990 cohorts (p = .018), respectively. Corresponding reductions in DF-

Surfaces were 30% (p < .001) and 21% (p < .001). Findings for intermediate 

fluoridation exposure suggested a dose-response relationship. Results were 

consistent in sensitivity analyses accounting for missing data. In this nationally 

representative sample of Australian adults, caries-preventive effects of water 

fluoridation were at least as great in adults born before widespread implemen-

tation of fluoridation as after widespread implementation of fluoridation.” 

 

Australia 

 

2004-2006 

 

Cohort Study 

 

High 

Key Points: • The aim of the study was to evaluate the theory that fluoridated water was 

only effective when ingested prior to tooth eruption. It therefore compared 

two cohorts prior to widespread CWF (pre 1960) and post initiation of CWF 

(1960-1990). 

• Adults (>15 years of age) were selected using a random cluster sampling 

method. Participation involved a telephone questionnaire on socio-

demographic and dental care information, an oral epidemiological 

examination and a follow up postal questionnaire. 

• A fluoridation database, based on postcode information, is kept for 99.4% of 

the Australian population. Residential location of participants was matched 

against this for every year and fluoride concentration stratified into 3 groups 

0.3ppm F=0, 0.3-0.7ppm F=0.5 and >0.7ppm F=1. Number of years was 

multiplied by the value and the product for all years divided by the person’s 

age to get a proportional value for fluoride exposure. 

• Sensitivity analysis was undertaken to evaluate potential bias due to missing 
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information. 

• Of 5505 people examined 69% provided at least 50% residential history via 

questionnaires.  

• Both cohorts (pre 1960 and 1960-1990) had statistically significant lower age 

adjusted mean DMFT for those with prolonged exposure to fluoride 

compared to those with negligible exposure. There was also a weak inverse 

gradient across successive levels of fluoride exposure. Sensitivity analysis to 

adjust for missing data did not markedly alter estimated associations between 

fluoridation exposure and caries experience. 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

Yes 

  

 

Yes  

 

Good 

 

Yes 

  

 

Yes 

Strengths: • The study was conducted as part of a large scale national survey – the 2004-

2006 National Survey of Adults Oral Health (NSAOH) and had a very large 

sample population (n=5505) spread over eight states. 

• Inter examiner and intra examiner correlation was tested on 157 participants. 

• Confounding by place of birth, age, sex, dental visits, tooth brushing 

frequency, fluoride supplement in childhood, education and household 

income were all controlled for in the analysis. 

Limitations: • Groups with complete and incomplete data differed by 10% in dental 

attendance and 12% in distribution of income. 

Can the findings be generalised? Yes 

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes  

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

The results of this study suggest that CWF reduces caries experience in adults and 

that there is a dose response relationship between lifetime percentage fluoride 

exposure and age adjusted mean DMFT. 
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[16]* Review Date: April 2013 

Study Identification: 

 

Title: 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Evidence Boost for Benefits of Fluoridated Water 

 

Pacey L 

 

British Dental Journal 

 

2013 

 

214 (7) 

 

333 

 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“A new Australian study has provided further evidence that drinking fluoridated 

water can help prevent tooth decay in adults of all ages, regardless of whether or 

not they began drinking it in childhood. Using a nationally representative sample of 

3,779 adults from the 2004-2006 Australian National Survey of Adult Oral Health, 

researchers compared the number of decayed, missing and filled teeth in those 

born before 1960 (pre-fluoridation) and those born between 1960-1990, when the 

implementation of fluoride in drinking water became widespread, covering 67% of 

the population. The percentage of each participant’s lifetime in which the public 

water supply had been fluoridated was then calculated. Adults who had spent 

more than 75% of their lifetime exposed to fluoridation had significantly less tooth 

decay than those who had less than 25% lifetime exposure, even if exposure 

started post-childhood. 

This study adds to the corpus of evidence pointing towards the advantages of long-

term exposure to water fluoridation and dispels the myth that fluoride in water 

only benefits those consuming it from birth.” 

 

N/A – commentary on a recently published study (see: Slade  et al. 2013 [15) 

 

N/A 

 

N/A 

 

N/A – commentary 

Key Points: The letter is supportive of the Australian study by Slade et al. [15] included in this 

review.  

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

The study method is appropriate? 

Data collection quality? 

Sound logic is used in the 

conclusions reached? 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

N/A 

 

N/A 

 

N/A 

 

N/A 

 

N/A 

Strengths: None 

Limitations: None 

Can the findings be generalised? N/A 

Are the findings applicable to water 

fluoridation in New Zealand? 

The letter supports CWF as a means of reducing dental decay. Citing the Slade et 

al. 2013 [15) article as adding to a “corpus of evidence” that long term exposure to 

fluoride reduces dental decay regardless of age. 

Implications for the Ministry of See above 
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Health’s community  water 

fluoridation policy: 
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[17]* Review Date: April 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

A randomised, controlled clinical trial comparing chlorehexidine gel and low-dose 

fluoride toothpaste to prevent early childhood caries 

 

Pukallus ML, Plonka KA, Barnett AG, Walsh LJ, Holcombe TF, Seow WK 

 

International Journal of Paediatric Dentistry 

 

2013 

 

23 

 

216-224 

 

Oral and Public Health Epidemiology 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Objectives. This randomised, controlled trial compared the effectiveness of 0.12% 

chlorhexidine (CHX) gel and 304% fluoride toothpaste to prevent early childhood 

caries (ECC) in a birth cohort by 24 months. 

Methods. The participants were randomised to receive either (i) twice daily tooth-

brushing with toothpaste and once daily 0.12% CHX gel (n = 110) or (ii) twice daily 

tooth-brushing with toothpaste only (study controls) (n = 89). The primary 

outcome measured was caries incidence and the secondary outcome was 

percentage of children with mutans streptococci (MS). All mothers were contacted 

by telephone at 6, 12, and 18 months. At 24 months, all children were examined at 

a community dental clinic. 

Results. At 24 months, the caries prevalence was 5% (3 ⁄ 61) in the CHX and 7% (4 ⁄ 

58) in the controls (P = 0.7). There were no differences in percentages of MS-

positive children between the CHX and control groups (54% vs 53%). Only 20% 

applied the CHX gel once daily and 80% less than once daily. 

Conclusions. Tooth-brushing using fluoride toothpaste (with or without the 

application of chlorhexidine gel) reduces ECC from 23% found in the general 

community to 5–7%. The lack of effect with chlorhexidine is likely to be due to low 

compliance.” 

 

Australia 

 

2007-2009 

 

Randomised control trial 

 

Medium 

Key Points: • One reason stated for the study was that “low dose fluoride dentifrices 

(<500ppm) are routinely prescribed to children to reduce the risk of dental 

fluorosis from ingestion of pastes…..the anti-caries effects of low-dose fluoride 

pastes have not been demonstrated”.  

• There was no statistically significant difference in caries prevalence or mean 

number of carious teeth between the intervention and control groups.   

• The provision of 304% fluoride toothpaste did, however lead to very low 

caries rates prevalence (5% in intervention group and 7% in the control group) 

in what was regarded as a high risk community.  

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

Data collection quality? 

Sound logic is used in the 

 

 

Yes  

 

 

Yes 

 

Good - Fair 
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conclusions reached? 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

Yes 

 

Yes 

Strengths: • Study power calculated to give 95% confidence interval and study population 

recruited (n=199) exceeded the number needed to achieve this (n=180). 

• Dental examinations at 24 months were conducted by seven trained and 

calibrated dentists who were blinded to the intervention/ control status of 

the study participants. 

Limitations: • Gel and dentifrices were mailed to study participants, and three of the four 

interviews were conducted over the telephone. The study therefore relied on 

self reported levels of compliance. 

Can the findings be generalised? Yes - to similar ‘high risk’ communities 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

None 
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[18]* Review Date: April 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Trends in dental health of 35-44 year olds in West and East Germany after 

reunification 

 

Schűtzhold S, Holtfreter B, Hoffmann T, Kocher T, Micheelis W 

 

Journal of Public Health Dentistry 

 

2013 

 

73 

 

65-73 

 

Oral and Public Health Epidemiology 

Summary of Study\Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Objectives: The German reunification (1990) resulted in huge social upheavals in 

East Germany involving changes in health-care systems. We aimed to assess the 

changes of dental health between 1989 and 2005, hypothesizing that dental health 

converged in West and East Germany. 

Methods: We evaluated data from 855 East and 1,456 West Germans aged 35-44 

years from the cross-sectional German Oral Health Studies (Deutsche 

Mundgesundheitsstudien) conducted in 1989/92, 1997, and 2005. Regression 

models were applied to assess associations between region, survey year, their 

interactions and variables assessing dental disease status [number of decayed 

(DT), missing (MT), and filled teeth (FT), the DMFT-index, the probability of having 

20 teeth and the number of sound teeth (ST)], adjusting for potential risk factors 

for caries. 

Results: After a slight increase of MT between 1989/92 and 1997 (West: 3.6 to 3.6; 

East: 4.5 to 4.9), numbers of MT considerably decreased between 1997 and 2005 

(West: 3.6 to 2.2; East: 4.9 to 3.1). East Germans had consistently more MT. 

Numbers of FT, DT, ST, and the DMFT-index equalized at the latest in 2005. The 

East German DMFT-index increased between 1989/92 and 1997 and slightly 

decreased between 1997 and 2005, whereas the West German DMFT-index 

steadily decreased between 1989/92 and 2005. 

Conclusions: Dental health converged in West and East Germany, but the higher 

number of MT in 2005 indicates that East Germany was not able to catch up 

completely with West Germany.” 

 

Germany 

 

1989-20005 

 

National Cross-sectional surveys (n=4)  

 

Medium 

Key Points: • The number of missing teeth was consistently greater in East Germany 

compared to West Germany period although there was a nationwide 

downward trend in the number of missing teeth over time.  

• In 1989 and 1992 the DMFT index overall was much lower in East Germany 

compared to West Germany. This is attributed, in part, to several large cities 

in East Germany having CWF when other methods of fluoride delivery 

(toothpaste and salt) were unavailable. 

• The difference in number of decayed and filled teeth reduced over time and 

by 1997 DMFT index had converged. 

• Regular utilisation of dental services in both areas increased over time (from 

69.9%-85.9% of the West German sample population and from 76.6%-92.1% 

of the East German sample population). 

• One reason suggested for the decline in DMT in East Germany over time was 



 

NFIS 61 

the increase in use of fluoridated toothpaste common in West German (used 

by 95% of the population) prior to 1990 but not in East Germany (used by just 

15% of the population in 1989 but increasing to 90% by 2005)). 

• Another possible impact was higher levels of sugar consumption in East 

Germany which decreased after reunification. There was however, the 

correlation between caries and sugar consumption weakened in the 6/40 

municipalities in East Germany which fluoridated their water.  

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

Yes 

 

 

Yes  

 

Good 

 

Yes  

 

 

Yes 

Strengths: • Large sample population for all surveys: survey 1 n=858, survey 2 n=731, 

survey 3 n=655, survey 4 n=925. Co-variables:  gender, age, education, marital 

status, eating habits dental hygiene and access to dental care were recorded, 

but were they controlled for in the analysis. 

Limitations: • The unforeseen reunification of German in 1990 meant that data from the 

first survey was incomplete.  

• Due to reunification there may have been transition between the two 

territories, particularly in the immediate period following reunification 

(between surveys 1 and 2). 

• Smoking, alcohol and physical activity data was not collected consistently over 

all four surveys, which may have confounded the results. 

• Selection bias may have occurred due to the high percentage of non-response 

in some of the surveys. 

• Participation rates ranged from 52% (survey 4) to 72% (survey 2). 

Can the findings be generalised? No 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

None 
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[19]* Review Date: April 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

An assessment of the relationship between excess fluoride intake from drinking 

water and essential hypertension in adults residing in fluoride endemic areas 

 

Sun L, Gao Y, Liu H, Zhang W, Ding Y, Li B, Li M, Sun D 

 

Science of the Total Environment 

 

2013 

 

443 

 

864-869 

 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“In this study, the relationships between high water fluoride exposure and 

essential hypertension as well as plasma ET-1 levels were investigated. A total of 

487 residents aged 40 to 75 were randomly recruited from eight villages in 

Zhaozhou County from Heilongjiang Province in China and were divided into 4 

groups according to the concentrations of fluoride in their water. Consumption 

levels of drinking water fluoride for normal, mild, moderate, and high exposure 

groups were 0.84±0.26 mg/L, 1.55±0.22 mg/L, 2.49±0.30 mg/L, and 4.06±1.15 

mg/L, respectively. The prevalence of hypertension in each group was 20.16%, 

24.54%, 2.30%, and 49.23%, respectively. There were significant differences 

between all the groups; namely, with the increase in water fluoride 

concentrations, the risk of essential hypertension in adults grows in a 

concentration-dependent manner. Significant differences were observed in the 

plasma ET-1 levels between the different groups (Pb0.0001). In the multivariable 

logistic regression model, high water fluoride concentrations (F−≥3.01 mg/L, 

OR4/1=2.84), age (OR3/1=2.63), and BMI (OR2/1=2.40, OR3/1=6.03) were closely 

associated with essential hypertension. In other words, the study not only 

confirmed the relationship between excess fluoride intake and essential 

hypertension in adults, but it also demonstrated that high levels of fluoride 

exposure in drinking water could increase plasma ET-1 levels in subjects living in 

fluoride endemic areas.” 

 

Heilongijang Province, China 

 

Not Stated 

 

Cross sectional study 

 

Medium 

Key Points: • Study selection criteria were: 40-75 years old, resident at same address for at 

least 10 years, drank water from tube wells and had done so for at least 10 

years, no underlying history of disease or long term drug use, no family 

history of hypertension. 

• Participants had similar dietary habits and similar incomes. 

• Analysis controlled for the confounding effects of: age, alcohol intake and 

smoking status and BMI. 

• Mean fluoride concentration in drinking water was 1.95+1.13 mg/L (range 

0.03-7.83 mg/L). 

• Total prevalence for hypertension (HTN) in the study population was 28.75%. 

HTN was statistically significantly higher in the high fluoride group (4.06+ 

1.15mg/L) compared to the other groups. In addition HTN in the moderate 

fluoride group (2.49+ 0.03mg/L) was statistically significantly higher than in 

the normal group (0.84+ 0.26mg/L). 
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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: • Comprehensive questionnaire including questions on potential confounding 

factors 

• Stable residential population with similar characteristics between groups 

exposed to normal, mild, moderate and high fluoride levels. 

• Age and BMI were closely associated with HTN a finding consistent with other 

studies 

Limitations: • Whilst confounders were considered the population details were not given of 

stratification other than to say that rates were similar between groups with 

different levels of fluoride exposure. 

• In contrast to other studies, Sun et al (?) found no statistically significant 

relationship between HTN and smoking, alcohol and gender.  

Can the findings be generalised? No 

Are the findings applicable to water 

fluoridation in New Zealand? 

No – Only the “normal” fluoride group, against which all other groups were 

measured, was within the range for fluoride concentrations used in CWF. 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

None 
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[20] Review Date: May 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Seven years of external control of fluoride levels in the public water supply in 

Bauru, Sāo Paulo, Brazil 

 

Buzalaf MAR, Moraes CM, Olympio KPK, Pessan JP, Grizzo LT, Silva TL, Magalhăes, 

de Oliverira RC, Groisman S, Ramires I 

 

Journal of Applied Oral Science 

 

2013 

Doi.org/10.1590/1678-7757201302196 

 

 

 

Oral and Public Health Epidemiology 

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Fluoridation of the public water supplies is recognised as among the top ten 

public health achievements of the twentieth century. However, the positive 

aspects of this measure depend on the maintenance of fluoride concentrations 

within adequate levels. 

Objective: To report the results of seven years of external controls of fluoride (F) 

concentrations in the public water supply in Bauru, SP, Brazil in an attempt to 

verify on the basis of risk/ benefit balance, whether the levels are appropriate. 

Material and methods: From March 2004 to February 2011, 60 samples were 

collected every month from the 19 supply sectors of the city, totalling 4641 

samples. F concentrations in the water supply were determined in duplicate, using 

an ion specific electrode (Orion 9609) coupled to a potentiometer after buffering 

with TISAB II. After the analysis, the samples were classified according to best risk 

benefit adjustment. 

Results: Means (+ standard deviation) of F concentrations ranged between 

0.7+0.06 and 0.81+0.10 mg/L for the different sectors during the seven years. The 

individual values ranged between 0.03 and 2.63 mg/L. The percentages of the 

samples considered “low risk” for dental fluorosis development and of “maximum 

benefit” for dental caries prevention (0.55-0.84 mg F/L) in the first, second, third, 

fourth, fifth, soxth and seventh years of the study were: 82.0, 58.5, 37.4, 61.0, 

89.9, 77.3 and 72.4% respectively and 69.0& for the entire period. 

Conclusions: Fluctuations of F levels were found in the public water supply in 

Bauru during the seven years of the evaluation. These results suggest that external 

monitoring of water fluoride by independent assessor should be implemented in 

cities where there is adjusted fluoridation. This measure should be continued in 

order to verify that fluoride levels are suitable and, if not, to provide support for 

the appropriate adjustments.  

 

Sāo Paulo, Brazil 

 

March 2004 to February 2011 

 

Longitudinal Study 

 

High 

Key Points: • The authors identify that “Regarding water fluoride concentrations, the 

therapeutic ratio is low. The space between the two dis-benefits – insufficiency 

with increased risk of dental caries and excess with increased risk of fluorosis- 

is small. Thus in order to maximise the benefits of water fluoridation, a 

balance between too little and too much fluoride must be maintained.” 

• External control over fluoridation of the public water supply was 

implemented in Bauru in 2004 after studies found inconsistencies in fluoride 

concentrations in the city’s public water supply. 
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• Water supply to Bauru’s population consists of piped surface water from 

treatment stations (44%)  and 27 artesian wells (56%). 

• Sampling of city water was divided into 19 sectors with three sample points in 

each sector (with the exception of the large sector served by the water 

treatment plant which had six sample points). 

• 5040 samples were tested over a seven year period (equalling 60 samples per 

months). 

• Samples were classified according to their fluoride levels based on risk (of 

developing dental fluorosis) and benefit (of preventing dental caries) and 

ranged from insignificant  (0-0.44mgF/L), minimum (0.45-0.54mgF/L),  

maximum (0.55-1.14mgF/L), questionable (1.15-1.44mgF/L) and harmful 

(>1.45mgF/L). The optimal range was set at 0.55-0.84 mgF/L. 

• 4641/5040 samples were analysed over the seven year period. 399 samples 

were not analysed due to lack of water at the sampling point or technical 

difficulties. 

• Across the 19 sectors over the seven year period the minimum fluoride 

concentration sampled was 0.3mgF/L and the maximum was 2.63 mgF/L. The 

mean for each sector ranged from 0.73+0.08mg/F/L and 0.81+0.14mg/F/L 

over the seven years of the study. 

• 69% of samples were classified as low risk of dental fluorosis/ maximum 

benefit for caries prevention over the seven years of the study. 

• There was a considerable improvement in maintaining water fluoride 

concentrations around the optimal range during the period of the study 

(compared to previous studies). 

• Annual results were reported in local papers. 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

Yes  

 

 

Yes 

 

Good 

 

Yes 

 

 

Yes 

Strengths: • Large number of samples collected over a prolonged period of time allowing 

seasonal and temporal trends to be reported. 

• Division of the city into 19 sampling sectors allowed spatial variations to be 

recorded. 

Limitations: • Samples were collected only once a month not continuously so some 

fluctuations could have been unreported if they occurred between sampling 

dates. 

• Analysis of similarities/ differences in the stability of fluoride concentrations 

between piped surface water compared to artesian wells would have been 

helpful. 

Can the findings be generalised? Yes 

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

The study reinforces the importance of the Ministry of Health’s programme for 

ongoing monitoring of fluoride levels in CWF programmes in NZ 

 



 

NFIS 66 

[21] Date: May 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Soluble fluoride levels in drinking water- a major risk factor for dental fluorosis 

among children in Bongo Community of Ghana 

 

Firempong CK, Nsiah K, Awunyo-Vitor D, Dongsogo J 

 

Ghana Medical Journal 

 

2013 

 

47 (1) 

 

16-22 

 

Oral and Public Health Epidemiology 

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Background: The purpose of the study was to investigate the relationship 

between fluoride ions in drinking water and the incidence of dental fluorosis in 

some endemic areas of Bongo District, Ghana. 

Method: Two hundred children were randomly selected from various homes and 

taken through a questionnaire. Their teeth were examined for the detection of 

dental fluorosis using the Dean’s specific index. Samples of their permanent 

sources of water were taken for the determination of soluble fluoride levels by 

SPADNS spectrophotometric method. 

Results: The study revealed that the incidence of dental fluorosis among the 

children in the main Bongo township was 63.0%, whereas villages outside the 

township recorded less than 10.0%. The respondents from the various 

communities had similar age group, educational background, source of drinking 

water, oral hygiene habits and usage of oral health products, p-value > 0.05. 

However, there were statistically significant differences in the cases of dental 

fluorosis and fluoride ions among the communities, p-value < 0.05. The fluoride ion 

concentration in the Bongo township was above the WHO requirement of 1.50 

ppm, whereas the nearby villages showed acceptable fluoride levels. Statistically, 

there was no significant relationship between the presence of dental fluorosis and 

the other characteristics, except the age group and fluoride ion concentration of 

the area. 

Conclusion: These findings strongly support the association between the dental 

fluorosis and the high fluoride levels in the underground water of Bongo 

community. Therefore, policy makers need to consider an alternative source of 

drinking water for the area.” 

 

Bongo Community, Ghana 

 

November 2008-February 2009 

 

Cross sectional study 

 

Low 

Key Points: • Children’s dental fluorosis status was based on the most severe form of 

fluorosis found on at least two teeth and based on Dean’s index. 

• Inclusion criteria were: to have lived in the same area for the first seven years 

of life and to have drunk from one, constant water source which is still 

traceable. Participants with medically confirmed dental problems were 

excluded from the study, as was anybody who had a history of tobacco or 

kola use. 

• Drinking water samples were collected from the “most common sources” 

during the month of January 2009 and sent to a laboratory for analysis. 

• The mean age of study participants was 14.5+2.5 years. 

• Prevalence of dental fluorosis was much higher in Bongo township, (69%) 
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compared to surrounding villages (10%). 

• The fluoride concentration in Bongo Township was above 1.50ppm whereas it 

was not in the nearby villages. 

• There was a statistically significant relationship between presence of dental 

fluorosis and fluoride concentration of the water supply. 

• Use of fluoridated oral health products was not linked to prevalence of dental 

fluorosis although it was not mentioned whether this was tested for statistical 

significance.  

• There was 34% less dental fluorosis amongst 7-10 year olds compared to 15-

18 year olds. The relationship between age and dental fluorosis has a p value 

of 0.005 which suggests statistical significance, but this was not mentioned in 

the text. 

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: • Confounding factors were controlled for through stratification. 

Limitations: • Levels cited for caries preventative benefit (1.0-1.5ppm) and risk of dental 

fluorosis (1.5-4.6ppm) were higher than those used in New Zealand (0.7-

1.0ppm for caries prevention with minimal risk of dental fluorosis). 

• The large age range (7-18 years) and the mean age (14.5 years) means that 

exposure to fluoride causing dental fluorosis occurred retrospectively (first 

seven years of life). Water samples were collected at the time of the study 

and fluoride concentration may have differed between the two time periods. 

• Water sampling occurred only during one month of the study, therefore 

temporal, seasonal and climatic fluctuations in fluoride concentration could 

not be determined. 

• Level of dental fluorosis, although recorded, was not stated. 

Can the findings be generalised? No – natural fluoride concentrations ranged well above those used for CWF in New 

Zealand. 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

None 
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[22]* Date: May 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Optimising school based health promotion programmes: Lessons from a 

quantitative study of fluoridated milk schemes in the UK 

 

Forster GRK, Tickle M 

 

Health Education Journal 

 

2013 

 

DOI: 10.1177/0017896912437298 

 

 

 

Oral and Public Health Epidemiology 

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Background and objective: Some districts in the United Kingdom (UK), where the 

level of child dental caries is high and water fluoridation has not been possible, 

implement school-based fluoridated milk (FM) schemes. However, process 

variables, such as consent to drink FM and loss of children as they mature, impede 

the effectiveness of these schemes. The aim of this study was to investigate the 

views of lay participants in FM schemes on the barriers and potential solutions to 

optimizing schemes and understand how this may inform the implementation of 

other school-based health-promotion programmes. 

Design and setting: A qualitative study based on semi-structured interviews and 

focus groups was carried out in schools participating in FM schemes in the north 

west of England. 

Findings: Grounded theory analysis on interview data revealed that the 

overarching potential solution for optimizing schemes was the need for 

engagement by schools in the scheme. The degree of engagement with the 

scheme was related to (the interrelated categories of) acceptability and 

understanding of FM by the school community. 

Conclusion: The concept of the need for engagement by schools in health-

promotion programmes may be useful for sensitizing health planners to the needs 

of the school community when developing strategies for the implementation of 

fluoridated-milk schemes and other school-based health-promotion programmes.” 

 

UK 

 

Not Stated 

 

Qualitative analysis 

 

Medium 

Key Points: • Success of the FM scheme was measured against: “Acceptability” – workload 

linked to administering the scheme, experience of taste and experience of 

choice. “Understanding” - information on FM, attitudes towards it and 

knowledge of benefits. 

• Lack of engagement of the school community was identified as one of the 

barriers to the success of FM programmes.  

• Methods suggested for engaging the school community included: taste 

testing prior to introduction of the milk, use of incentives to participate in the 

scheme (although the affordability of this needs to be considered), 

consultation and information dissemination for example through assemblies, 

having a school based “champion” of the scheme and ongoing training of 

facilitators for the scheme.  

• It is suggested children could also be engaged in the process through 

curriculum resources. 

• It is also suggested that a formal agreement between health authorities and 
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schools for the FM programme should be drawn up. 

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: • Views of all participants in the FM scheme were canvassed, including children 

Limitations: • The chief investigator was a health promotion specialist with a strategic lead 

in FM programmes; this may have led to some bias in the way questions were 

formulated. 

• The interview style format may lead to a possible response bias, with 

respondents giving the answer they felt the investigator wished to hear. 

Can the findings be generalised? Yes 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

None – though could be of interest if FM was considered for NZ schools as an 

alternative to CWF based on the same criteria as it is use in the UK (high caries 

prevalence, area unsuitable for CWF). 
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[23] Date: May 2013 

Study Identification: 

 

Title: 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Water fluoridation in 40 Brazilian cities: 7 year analysis 

 

Moimaz SAS, Saliba NA, Saliba O, Sumida DH, de Souza NP, Chilba FY, Garbin CAS 

 

Journal of Applied Oral Science 

 

2013 

 

21(1) 

 

13-19 

 

Oral and Public Health Epidemiology 

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Objectives: Fluoride levels in the public water supplies of 40 Brazilian cities were 

analysed and classified on the basis of risk/ benefit balance.  

Materials and Methods: Samples were collected monthly over a seven year period 

from three sites for each water supply source. The samples were analysed in 

duplicate in the laboratory of the Centre for Research in Public Health – UNESP 

using an ion analyser coupled to a fluoride specific electrode.  

Results: A total of 19533 samples were analysed, of which 18847 were artificially 

fluoridated and 686 were not artificially fluoridated. In samples from cities 

performing water fluoridation, 51.57% (n=9720) had fluoride levels in the range of 

0.55-0.84mg/F/L, 30.53% (n=5754) were below 0.55mg/F/L and 17.90% (n=3,373) 

were above 0.84mg F/L (maximum concentration =6.96mg F/L). Most of the cities 

performing fluoridation had deep wells and more than one source of water supply.  

There was some variety in the fluoride levels of samples from the same site and 

between collection sites in the same city. 

Conclusions: The majority of samples from cities performing fluoridation had 

fluoride levels within the range that provides the best combination of risks and 

benefits, minimising the risk of dental fluorosis while preventing dental caries. The 

conduction of studies about water distribution systems is suggested in cities with 

high natural fluoride concentrations in order to optimise the use of natural fluoride 

for fluoridation costs and avoid risk of dental fluorosis.” 

 

Sāo Paulo State, Brazil 

 

November 2004-October 2011 

 

Longitudinal Study 

 

High 

Key Points: • Sample water was classified according to the risk benefit criteria listed by 

Buzalaf. 

• Samples were collected monthly from public water distribution systems and 

84 samples were collected in total.  

• Sample collection sites were based on the number of water sources or 

treatment plants within each city. Water sources were: shallow wells (67.5%), 

deep wells (25%), and rivers, streams or dams (22.5%) 

• Fluoride was not added to drinking water supplies in 3 cities. 

• Most samples were within the “optimal” fluoride range (0.55-0.84mg/F/L).  

• One city without CWF had 75% of samples above the optimal range. 

• Only 8% of water samples from (3) cities with CWF had fluoride 

concentrations above the optimal range. Two of these three cities had deep 

wells which were “known to naturally contain higher fluoride levels” 

• Cities undertaking CWF which had difficulty maintaining the optimal fluoride 

concentration often had a variety of water sources which were mixed in 

distribution. None of these deviated from the optimum for extended periods 
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during the seven years of 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 initial 

hypothesis/aim? 

 

 

Yes 

 

 

Yes 

 

Good 

 

Yes 

 

 

Yes 

 

Strengths: None 

Limitations: None 

Can the findings be generalised? Yes  

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

The study reinforces the importance of longitudinal monitoring of fluoride 

concentration in water as “It is essential that the addition of fluoride be maintained 

without large fluctuations, since reduced levels provide minimal health benefits 

whilst wasting public resources and excessive levels promote undesired effects”. 

The study also highlights the need to effectively maintain fluoride concentrations 

from smaller sources, such as deep wells, and to adequately mix these with other 

sources to achieve optimal fluoride concentrations. 
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[24]* Date: May 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Effects of fluoridated milk on enamel demineralisation adjacent to fixed 

orthodontic appliances 

 

Skőld-Larsson K, Sollenius O, Karlsson L, Petersson LG, Twetman S 

 

Acta Odontologica Scandinavia 

 

2013 

 

71 

 

464-468 

 

Oral and Public Health Epidemiology 

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Objective. To investigate the effect of daily intake of fluoridated milk on enamel 

demineralization adjacent to fixed orthodontic brackets assessed with quantitative 

light-induced fluorescence (QLF).  

Materials and methods. Sixty-four healthy adolescents (13–18 years) undergoing 

orthodontic treatment with fixed appliances were enrolled and randomly allocated 

to a randomized controlled trial with two parallel groups. The intervention group 

was instructed to drink one glass of milk (~ 200 ml) supplemented with fluoride (5 

ppm) once daily and the subjects of the control group to drink the same amount of 

milk without fluoride. The intervention period was 12 weeks and the end-point 

was mineral gain or loss in enamel, assessed by QLF on two selected sites from 

each individual. The attrition rate was 12.5% and 112 sites were included in the 

final evaluation.  

Results. There was no statistically significant difference between the groups 

concerning fluorescence (DF) values and lesion area (A mm2) at baseline. After 12 

weeks, a significant decrease (p < 0.05) in DF was registered in the fluoridated milk 

group and a significant increase in the non-fluoride control group (p < 0.05). The 

mean reduction in the test group was somewhat lower (14%) than the increase in 

the control group (18%), but individual variations were evident. Only minor 

alterations of lesion area were recorded over the 12-week period and no 

statistically significant differences compared with baseline were found in any of 

the groups.  

Conclusion. Daily intake of fluoridated milk may aid remineralisation of white spot 

lesions adjacent to fixed orthodontic appliances.” 

 

Halmstad, Sweden 

 

Not stated 

 

Randomised double blinded controlled trial 

 

High 

Key Points: • 64 participants (29 boys and 35 girls) were selected for the trial, 56 of whom  

completed the twelve weeks. 

• Participants were divided into an intervention and a placebo group. The 

intervention group were provided with containers of skim milk powder and 

fluoride with fluoride concentration of 5mg/L when added to fresh milk. The 

placebo group were given skim milk only. They were instructed to drink one 

200ml glass of milk, with the container contents added, daily. 

• No side or adverse effects were reported by study subjects during the 

intervention. 

• “The observation that one additional fluoride exposure on top of regular tooth 

brushing with fluoridated toothpaste could make a difference was also 

clinically informative”. 
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“The 5ppm fluoride supplement was not sufficient to counteract the 

demineralisation process in all participants on top of regular use of fluoridated 

toothpaste.” 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

Yes 

 

 

Yes 

 

Fair 

 

Yes 

 

 

Yes 

Strengths: • Neither participants nor dental examiners were aware of the intervention/ 

placebo status of individuals. 

Limitations: • Due to participants being orthodontic patients, movement in teeth may have 

obscured some effect of fluoride on lesions. 

• Although an RCT study participants conducted the intervention at home in 

”real world” conditions, some may have been exposed to other sources of 

fluoride or food/ beverages that impacted on levels of fluorescence and size 

of lesions. 

Can the findings be generalised? Yes – to other orthodontic patients 

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes - The study suggests that “one additional fluoride exposure on top of regular 

tooth brushing with fluoridated toothpaste could make a difference” (to rates of 

enamel demineralisation/ remineralisation) 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

None 
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[25] Date: May 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Fractional urinary fluoride excretion of 6-7 year old children attending schools in 

low-fluoride areas in the UK 

 

Zohoori FV, Walls R, Teasdale L, Landes D, Steen IN, Moynihan P, Omid N, Maguire 

A 

 

British Journal of Nutrition 

 

2013 

 

109 

 

1903-1909 

 

Oral and Public Health Epidemiology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Fluoride is an important trace element for bones and teeth. The protective effect 

of F against dental caries is well established. Urine is the prime vehicle for the 

excretion of F from the body; however, the relationship between F intake and 

excretion is complex: the derived fractional urinary F excretion (FUFE) aids 

understanding of this in different age groups. The present study aimed to 

investigate the relationships between (1) total daily F intake (TDFI) and daily 

urinary F excretion (DUFE), and (2) TDFI and FUFE in 6–7-year-olds, recruited in 

low-F and naturally fluoridated (natural-F) areas in north-east England. TDFI from 

diet and tooth-brushing and DUFE were assessed through F analysis of duplicate 

dietary plate, tooth-brushing expectorate and urine samples using a F-ion-selective 

electrode. FUFE was calculated as the ratio between DUFE and TDFI. Pearson’s 

correlation and regression analysis were used to investigate the relationship 

between TDFI and FUFE. A group of thirty-three children completed the study; 

twenty-one receiving low-F water (0·30mg F/l) and twelve receiving natural-F 

water (1·06mg F/l) at school. The mean TDFI was 0·076 (SD 0·038) and 0·038 (SD 

0·027) mg/kg per d for the natural-F and low-F groups, respectively. The mean 

DUFE was 0·017 (SD 0·007) and 0·012 (SD 0·006) mg/kg per d for the natural-F and 

low-F groups, respectively. FUFE was lower in the natural-F group (30 %) compared 

with the low-F group (40 %). Pearson’s correlation coefficient for (1) TDFI and 

DUFE was þ0·22 (P¼0·22) and for (2) TDFI and FUFE was 20·63 (P,0·001). In 

conclusion, there was no correlation between TDFI and DUFE. However, there was 

a statistically significant negative correlation between FUFE and TDFI.” 

 

North East England 

 

Not stated 

 

Cross-sectional study 

 

Medium 

Key Points: • Students were divided into two groups: low fluoride (0.3 +0.12µg/ml school 

water and 0.20 +0.10µg/ml home water) comprising of 21 children and 

natural fluoride (1.06+0.11µg/ml school water and 0.49+0.32µg/ml home 

water) comprising of 12 children. 

• Children in the low fluoride group consumed a mean 0.341+0.254mg/d 

fluoride, 46% from drinks, children in the natural fluoride group consumed a 

mean 0.562 +0.298mg/d fluoride 56% from drinks.  

• Mean urinary fluoride excretion was 0.0012 +0.006 mg/kg/BW/day for the 

low fluoride group and 0.0017 +0.007 mg/kg/BW/day. 

• No correlation was found between total daily fluoride intake (TDFI) and daily 

urinary fluoride excretion (DUFE). 

• There was a statistically significant relationship between TDFI and fractional 
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urinary fluoride excretion (FUFE). The authors suggest that urinary fluoride 

excretion may therefore not be a reliable estimate of fluoride intake. 

• The authors also suggest that toothpaste was a major contributor to TDFI 

(contributing 0.606+0.562 mg/d in the low fluoride group and 1.130+0.820 

mg/d in the natural fluoride group). 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

Yes 

 

 

Yes 

 

Good 

 

Yes 

 

 

Yes 

 

Strengths: Very detailed collection and analysis of all food, beverage, dentifrice and urine 

samples. 

Limitations: Restricted age range of 6-7 years, which may impact upon influence of diet and 

toothpaste on the levels of fluoride ingestion. 

Can the findings be generalised? No – specific to age group and area 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

None – but used a very accurate measurement of fluoride intake. Which could be 

adopted in future studies. 
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[26]* Review Date: June 2013 

Study Identification: 

 

Title: 

 

Authors: 

 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Estimation of Toothpaste Fluoride Intake in Preschool Children 

 

Aguiar Ribero do Nascimento H, Soares Ferreira JM, Granville-Garcia AF, Melo de 

Brito Costa EM, Almeida Cavalcante AL, Sampaio FC 

 

Brazilian Dental Journal 

 

2013 

 

24(2) 

 

142-146 

 

Oral and Public Health Epidemiology 

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

The objective of this study was to estimate the intake of toothpaste fluoride used 

by children aged 2 to 6 years (n=87) treated at a hospital of a medium-sized city 

(Campina Grande, PB) in the North-Eastern region of Brazil. Data regarding socio-

demographic characteristics of families and children’s tooth-brushing were 

collected from questionnaire based interviews with parents/guardians, and the 

amount of fluoride used during tooth-brushing  as estimated using a precision 

scale for assessment of the risk of dental fluorosis, considering a cut-off value of 

0.07 mg/F/kg body weight/day. Fluoride content in the toothpastes was analysed 

using a specific fluoride electrode. Data were analysed using descriptive and 

inferential statistics using the chi-square and Fisher’s exact tests (a=0.05). 

Considering the use of the dentifrice, the risk of fluorosis in the children was 

19.5%. There was significant association (p<0.05) between the risk of fluorosis, 

brushing frequency, type of dentifrice and who performed the child’s oral hygiene. 

It was concluded that a high percentage of children in the studied sample used 

toothpaste inappropriately and were at risk of developing dental fluorosis. 

 

Brazil 

 

2011 

 

Cross-sectional 

 

Low 

Key Points: • The study objective was based on the premise that dental fluorosis 

prevalence has increased in areas with both fluoridated and non-fluoridated 

water supply. The study examines the possibility that early (under six years of 

age) ingestion of fluoridated toothpaste could have contributed to this 

increase. 

• Older children were more likely to brush their own teeth compared to 

younger children (58.1% of 4-6 year olds had teeth brushed by a parent 

/guardian, compared to 95.5% of 2-3 year olds). 

• The amount of fluoride contained in the toothpaste was usually 30% lower 

than stated in the labels. Given this, the risk of dental fluorosis from 

toothpaste was calculated to be lower than originally thought (19.5% rather 

than 37.9%). 

• Statistically significant increased risk of dental fluorosis were found where: 

parents brushed children’s teeth, brushing with a child, rather than an adult, 

toothpaste, brushing teeth three times a day or more. 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

 

 

Yes 
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The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

Yes 

 

Fair 

 

Partially 

 

 

Partially 

Strengths: • The size of sample required for with 95% confidence interval, 50% power and 

10% error was calculated prior to commencement using EpiInfo. 

• Detailed measurements of fluoride used for tooth-brushing were taken and 

fluoride concentrations tested in triplicate. 

Limitations: • The cross section was weighted towards younger children (29.9% aged two 

years, 12.6% aged six years) and there was a slight predominance of males 

(51.7%). The socio demographic was mainly parents with a high school 

education and an income of one minimum wage or less. Despite this not 

being a representative cross section of society, a conclusion that demographic 

characteristics did not influence risk of dental fluorosis was made. 

• The sample size was relatively small (n=87) meaning some of the subgroups 

were very small (n=1). 

• Whilst the objective was to look at the influence of toothpaste on dental 

fluorosis, the conclusion centred on the need for parental education on tooth 

brushing.  

Can the findings be generalised? No - this was a small cross section of children with characteristics which did not 

wholly represent the general population. 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[27]* Date: June 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Dental fluorosis in the primary dentition and intake of manufactured soy-based 

foods with fluoride 

 

Alves Pas de Carvalho C, Zanlorenzi Nicodemo CA, Ferreira Mercadante DC, Silva 

de Carvalho F, Rabelo Buzalaf MA, de Carvaho Sales-Peres SH 

 

Clinical Nutrition 

 

2013 

 

32 

 

432-437 

 

Oral and Public Health Epidemiology 

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

 

 

 

 

 

 

Validity of Study: 

Background & aims: To identify manufactured soy-based products more 

recommended by pediatricians and nutritionists; to determine fluoride 

concentrations in these products; to evaluate children concerning fluorosis in 

primary teeth and its association with the consumption of soy-based products. 

Methods: Pediatricians and Nutritionists answered a questionnaire about soy-

based products they most recommended to children. Fluoride concentrations of 

the 10 products more cited were analyzed with the ion-specific electrode. Dental 

fluorosis exams were performed in 315 4e6-year-old children. Dean’s Index was 

used to assess fluorosis. Among the children examined, 26 had lactose intolerance. 

Their parents answered a questionnaire about children’s and family’s profile, 

besides permitting the identification of soy-based products use. Chi-squared and 

Multivariable Logistic Regression tests were used (p < 0.05). 

Results: Fluoride content in the analyzed products ranged from 0.03 to 0.50 mg 

F_/mL. Dental fluorosis was detected in 11% of the children, with very mild and 

mild degrees. Dental fluorosis in primary teeth was associated with lactose 

intolerance (p < 0.05), but there was no significant association with the use 

of manufactured soy-based products. 

Conclusions: Isolated consumption of soy-based products recommended by health 

professionals to children do not offer risk of dental fluorosis in primary teeth, 

which had a low prevalence and severity.  

 

Brazil 

 

2008 

 

3 stage:  

• questionnaire survey of paediatricians and nutritionists (convenience 

sample),  

• laboratory analysis of most recommended soy-based infant/ child 

beverages,  

• cross sectional study of kindergarten children in Baru (questionnaire/ 

dental exam) 

 

Medium 

Key Points: • There was a statistically significant difference in fluoride content between 

different soy based products and between different batches of the same 

product. 

• Of the 315 children examined in stage 3 of the study, 10.8% had some form of 

dental fluorosis, ranging from ‘questionable’ (4.1%) to ‘mild’ (1.6%).No 

moderate or severe fluorosis was found. 

• Lactose intolerance and cow’s milk allergy had a statistically significant 

association with dental fluorosis. 
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• There was also a statistically significant association with having a higher level 

of family income and attending a private (as opposed to public) school. 

• Whilst fluoride content in products varied, it was concluded that levels found 

(0.03—0.5µgF/mL) did not contribute to overall fluoride ingestion above 

recommended daily intake. However drinks which required it, were 

reconstituted with deionised water rather than the fluoridated water used for 

public water supply. 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

Yes 

 

 

No - The study method was curious as the first two stages could not be related to 

the third. Soy products tested were those most recommended by health 

professionals rather than those most cited in the questionnaire survey. 

 

Fair 

 

Yes 

 

 

Yes 

 

Strengths: • Large sample population for the cross sectional study (n=315) 

Limitations: • Low response rate for the cross sectional study (44.6%) 

• There was no connection between stages one and two of the study to stage 

three (see above).  

Can the findings be generalised? Those from stage three only can be generalised. The findings related to soy based 

products are specific to the country of study. 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None – but it may be worth investigating the link between lactose intolerance/ 

cow’s milk allergy and dental fluorosis further. 
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[28]* Date: June 2013 

Study Identification: 

 

Title: 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Fluoride and Children’s IQ 

 

Borman B, Fyfe C 

 

New Zealand Medical Journal 

 

2013 

 

126 (13) 

 

 

 

Oral And Public Health Epidemiology 

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

The recent article by Choi et al has generated much interest among those following 

the perennially controversial debate surrounding community water fluoridation 

(CWF) in New Zealand. The renown of the paper is that the meta-analysis suggests 

that exposure to fluoride decreases the IQ of children. The validity of that finding 

has been reinforced by the fact two of authors were from the prestigious Harvard 

School of Public Health. 

A number of validity issues about the study have been overlooked, disregarded, 

ignored, or misunderstood. The authors themselves were extremely cautious and 

conservative in the summary of their own analysis. They concluded that ‘our 

results support the possibility of adverse effects’, and advocated ‘future research 

to evaluate dose-response relations based on individual-level measures of 

exposure over time' and 'more precise prenatal exposure assessment’. 

The specific studies included in the analysis were all conducted in China and were 

extremely diverse. The definition of ‘high’ fluoride levels varied widely between 

studies while there was also a wide variation in the range of fluoride levels to 

which the comparison and reference groups had been exposed. Fluoride exposure 

came from different sources including drinking water, well water and coal burning. 

Of the 16 studies which measured fluoride in drinking water, eight reported a 

statistically significant relationship between high fluoride and lower IQ, in seven IQ 

was 'lower' but there was no indication of whether this association was statistical 

significance, and in two studies there was no relationship between fluoride and IQ. 

Choi et al acknowledged that the levels of fluoride in the studies involving drinking 

water, were higher than the levels ‘considered acceptable in the US’. They are also 

much higher than any level likely to be found in New Zealand. 

The greatest disservice of Choi et al to the fluoride debate is that their paper did 

not provide sufficient methodological detail about the individual studies for their 

validity to be assessed. Choi et al did recognise that ‘each of the articles reviewed 

had deficiencies, in some cases rather serious’. 

Many of the studies did not control for the effects of potential confounders such 

as parental education, and there was a lack of information provided about the 

selection of the villages or the study populations. As the majority of the papers 

were ecological in design, the findings from these population groups (e.g. villages) 

cannot be extrapolated to individuals. 

At best, the paper by Choi et al provides nothing more than the merest suggestion 

of a possible or ‘potential’ relationship at the population level between children’s 

IQ and fluoride in drinking water at levels much higher than ever likely to occur in 

New Zealand. 

 

N/A– letter commenting on study conducted by Choi  et al. (2012) 

 

 

N/A– letter commenting on study conducted by Choi  et al. (2012) 

 

 

N/A– letter commenting on study conducted by Choi  et al. (2012) 
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N/A 

Key Points: • The authors identify a number of validity issues concerning the Choi paper. 

These are:  

o The diverse nature of the papers used in the meta-analysis 

regarding definition of ‘high’ dose fluoride, source of fluoride and 

statistical significance of results. 

o Levels of fluoride quoted in the studies on which the meta analysis 

was based were above those used in CWF 

o Lack of detail on the methodology of the studies included, so that 

individual validity could be assessed. 

o Lack of control in the included studies for potential confounders. 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

N/A– letter commenting on study conducted by Choi  et al. (2012) 

 

 

N/A– letter commenting on study conducted by Choi  et al. (2012) 

 

N/A– letter commenting on study conducted by Choi  et al. (2012) 

 

N/A– letter commenting on study conducted by Choi  et al. (2012) 

 

 

N/A– letter commenting on study conducted by Choi  et al. (2012) 

 

Strengths: N/A– letter commenting on study conducted by Choi  et al. (2012) 

Limitations: N/A– letter commenting on study conducted by Choi  et al. (2012) 

Can the findings be generalised? N/A– letter commenting on study conducted by Choi  et al. (2012) 

Are the findings applicable to water 

fluoridation in New Zealand? 

N/A– letter commenting on study conducted by Choi  et al. (2012) 

 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

The letter concludes that the Choi et al. (2012) paper can be used as a basis for 

decision making on CWF given the validity issues stated above.  
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[29]* Date: June 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Fluoride content in soft drinks, nectars, juices, juice drinks, concentrates, teas and 

infusions marketed in Portugal 

 

Fojo C, Figureira ME, Almeida CMM 

 

Food Additives and Contaminants: Part A 

 

2013 

 

30(4) 

 

705-712 

 

Oral and Public Health Epidemiology   

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“A potentiometric method using a fluoride combination ion-selective electrode 

was validated and used to analyse 183 samples, including soft drinks, juices, 

nectars, juice drinks, concentrates, teas and infusions marketed in Portugal. The 

fluoride levels were higher in extract-based soft drinks, juice drinks and juice, with 

fluoride values of 0.86 ± 0.35, 0.40 ± 0.24 and 0.37 ± 0.11 mg l−1, respectively. The 

lowest fluoride concentration was found in infusion samples (0.12 ± 0.01 mg l−1), 

followed by teas and carbonated soft drinks with fluoride concentrations of 0.16 ± 

0.12 and 0.18 ± 0.07 mg l−1, respectively. Nectars, concentrates and juice-based 

drinks had similar fluoride concentrations of 0.33 ± 0.16, 0.29 ± 0.12 and 0.25 ± 

0.14 mg l−1, respectively. The fluoride concentrations in all these samples would 

only contribute intakes below the acceptable daily intake (ADI = 0.05 mg kg−1 

body weight day−1), indicating that, individually, these beverages cannot induce 

fluoride toxicity in the population group of children.” 

 

 

Portugal 

 

October-December 2010 

 

Laboratory Analysis 

 

Low 

Key Points: • Fluoride is not added to water supplies in Portugal. Potential sources of 

fluoride identified by the authors were: air pollution from the aluminium and 

steel industry, coal combustion and use of fluoro-organic compounds. 

• A total of 33 beverage brands were identified for analysis, 11 of which were of 

national origin.  From these 183 beverages were tested, 106 soft drinks, 23 

juices, 37 nectars, six juice drinks, five concentrates, three teas and three 

infusions.  

• The distribution of sample results was bell shaped rather than normal 

(towards the lower value end of the scale). Standard deviation for soft drinks 

(extract based soft drinks, carbonated soft drinks and juice based soft drinks) 

were particularly high.  

• Contribution to daily fluoride intake from drinks, for an eight year old 

weighing 25kg, based on the mean fluoride concentration of all drinks tested 

(0.37mg/F/L), representing 7.4% of recommended daily dose. At this level it 

would require 6.8 litres of beverages to be consumed to induce toxic effects. 

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

 

Yes 

 

 

Fair 
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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 

 

Partially – the authors concluded that “Children’s exposure to fluoride had 

increased, particularly through diet, although not only drinks contributed to the 

increase”. However drinks were the only source of fluoride exposure tested and 

did not exceed recommended daily intake RDI 

 

Partially 

 

 

Strengths: • The accuracy of technical equipment was evaluated using water mixed with 

known concentrations of fluoride. 

• Duplicate tests, a recovery (of fluoride ion) test and analysis of two standard 

control solutions (using water with a known fluoride concentration) were also 

undertaken for every 20
th

 sample tested. 

Limitations: • Only fluoride concentrations in beverages were tested and these had wide 

standard deviations (particularly for soft drinks, which had the highest 

concentrations of fluoride). 

• The intake test was theoretical, the study did not measure daily intake of the 

different drinks amongst children. 

• Only one age group and weight category of child was tested. 

Can the findings be generalised? Only to the Portuguese market. 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[30]* Date: June 2013 

Study Identification: 

 

Title: 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Health risk assessment of fluoride in drinking water from Anhui Province in China 

 

Gao H-J, Jin Y-Q, Wei J-L 

 

Environmental Monitoring and Assessment 

 

2013 

 

185 

 

3687-3695 

 

Oral and Public Health Epidemiology 

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“This study analyzes the concentrations and health risks of fluoride in 249 drinking 

water samples collected from different regions of Anhui Province in China. Results 

indicated that fluoride content in drinking water ranged from0.12 to 1.94 mg L−1 

(mean00.57 mg 

L−1) in the following order: Huaibei plain region > Jianghuai hill region ≈ Dabieshan 

mountainous region > plain along the Yangtze River region > southern Anhui 

mountainous region. The fluoride contents were less than 0.50 mg L−1 in 66.66 % 

of the drinking water samples, 0.51–1.0 mg L−1 in 23.29 %, and higher than 1.0 mg 

L−1 in 12.04 %. The fluoride levels in some samples were lower than the 

recommended values for controlling dental caries (0.50–1.0 mg L−1). The total 

fluoride intake from drinking water was between 0.14 and 2.33 mg per day in 

different regions of the province, supposing an individual consumes 1.2 L of water 

per day. Therefore, measures should be taken to increase fluoride intake in the 

Jianghuai hill region, Dabieshan mountainous region, plain along the Yangtze River, 

and southern Anhui mountainous region to control dental caries. On the other 

hand, the fluoride levels must be reduced in the Huaibei plain region to decrease 

endemic fluorosis. The results serve as crucial guidelines for managing fluoride 

safety in drinking water and controlling endemic fluorosis in different regions of 

Anhui Province.” 

 

Anhui Province, China 

 

February 2009 

 

Laboratory Analysis 

 

Medium 

Key Points: • Fluoride concentrations ranged from 012-1.94mg/L, with a mean 

concentration of 0.57mg/L 

• Fluoride in bottled water in Hefie City were 0.12-0.53 mg/L, with mean 

concentration of 0.49mg/L 

• Compared to local and international drinking water guidelines, 12.04% of 

drinking water fluoride samples were above the Chinese sanitary standard for 

drinking water (1.0mg/F/L) and 1.2% of samples were above the WHO 

standard (1.5mg/F/L). All samples were lower than the US standard 

(2.0mg/F/L). 

• 50-60% of the population (in China), and 82.3% of Chinese children, risk 

dental caries where water fluoride concentration is below 0.5mg/L compared 

to 30-40% where water fluoride concentration is between 0.5-1.0mg/L. 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

 

 

Yes 
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The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

Yes 

 

Fair 

 

Mostly 

 

 

Yes 

Strengths: • Accuracy of technical equipment was evaluated through testing of water of 

known fluoride concentrations. 

• Large number of sampling points (n=249) based on population water sources 

(for example individual wells and public water supplies). 

Limitations: • The period during which water fluoride concentrations were tested was 

limited, this did not allow for seasonal variations in fluoride concentrations to 

be analysed. 

• No analysis of fluoride from other dietary sources. Although this was 

recommended in the conclusion as a means of increasing fluoride intake in 

areas were water fluoride concentrations were below 0.5mg/L. 

Can the findings be generalised? No - specific to the region under study 

Are the findings applicable to water 

fluoridation in New Zealand? 

Although based on natural rather than adjusted fluoride concentrations in water, 

at the level stated (05-1.0mg/F/L) the study supports fluoride in water as a means 

of reducing dental caries. 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

At the level stated (05-1.0mg/F/L) the study supports fluoride in water as a means 

of reducing dental caries. 
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[31]* Date: June 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Fluoride Varnish with Community-Based Oral Health Promotion May Reduce  

Surface Level Caries Risk in Preschool Children 

 

Gold J 

 

Journal of Evidence Based Dental Practice 

 

2013 

 

13 

 

55-57 

 

Oral and Public Health Epidemiology 

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“This study was a secondary analysis of data from a 2-year cluster randomized trial 

that tested an oral preventive program among 30 Aboriginal communities in 

Australia’s Northern Territory between 2006 and 2008. Thirty consenting 

communities were allocated to either an intervention group (n = 15, oral health 

promotion and FV) or control group (n = 15, no intervention). The average cluster 

size was 23 children, with a range of 4 to 71 children per cluster. The surface-

specific data were collected from the baseline and follow-up examinations of 543 

three- to five-year-old children (274 boys and 269 girls). Children’s median age at 

the 2-year follow-up was 58 months (range 42-71 months). At baseline the mean 

number of decayed-missing-filled surfaces (dmfs) (95% CI) was 4.6 (3.9-5.2) for the 

control group and 4.9 (4.2- 5.6) for the intervention group.1 Nearly two-thirds of 

the children had some caries experience at the baseline examination, and almost 

all caries was untreated. At the follow-up examination, 94% of the children 

(510/543) had caries experience, and most of the caries was untreated.” 

 

N/A 

 

N/A 

 

Commentary on previous, intervention, study by Divaris, Pressier and Slade (2012) 

 

N/A 

Key Points: • The reviewers considered the study to add to the existing evidence on the 

efficacy of fluoride varnish in reducing dental caries in primary dentition.  

• The study was considered to have well described methods, reasonable 

statistical analysis and to have controlled for confounders. 

• The review points out the difference between cavitated and non-cavitated 

enamel lesions, the use of fluoride varnish is beneficial for the latter as “Non 

cavitated enamel lesions with the potential to remineralise can benefit from 

the extra protection afforded by FV”. 

• The review warns of a possible misclassification bias due to accuracy of 

diagnosis of enamel lesions. This is reliant on the level of training of dental 

examiners. 

• The review notes that Aboriginal children in remote communities have a high 

caries rate and frequent exposure to caries risk factors “which could weaken 

the efficacy of fluoride varnish”. They further suggest the impact of frequency 

of application should have been analysed. 

• The reviewers also suggested that intervention programmes should have 

more than one intervention examined.  

Evaluation Criterion: 

The aim/ hypothesis of the study are 

clearly stated? 

 

 

N/A 
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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? 

N/A 

 

N/A 

 

N/A 

 

 

N/A 

 

Strengths: N/A 

Limitations: N/A 

Can the findings be generalised? N/A 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[32]* Date: June 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Impact of 24 month fluoride tablet program on children with disabilities in a non-

fluoridated country 

 

Liu H-Y, Hung, H-C, Hsiao S-Y, Chen H-H, Yen Y-Y, Huang S-T, Chen C-C, Chen P-H, 

Chen C-C, Lin P-C, Lu Y-L 

 

Research in Developmental Disabilities 

 

2013 

 

34 

 

2598-2605 

 

Oral and Public Health Epidemiology 

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

The aim of this study was to evaluate the caries preventive effects of a school-

based fluoride tablet program in children with disabilities. Two hundred and 

seventeen children with disabilities were divided into two groups: the intervention 

group (IG) ingested 1.0 mg fluoride tablet daily while the control group (CG) 

ingested a placebo. The initial oral examinations were conducted prior to fluoride 

intake and 24-month follow-up examinations were conducted to evaluate the 

effectiveness of fluoride tablet ingestion. The results from this study demonstrated 

significant reductions in the DMFT index (the sum of decayed, missing, and filled 

permanent teeth), 0.63, as well as the DMFS index (the sum of decayed, missing, 

and filled surfaces of the permanent dentition), 1.25, when compared with the CG. 

A statistically significant reduction in the DMFT index and DMFS index (30.42% and 

36.84%, respectively) suggested an anti-cariogenic benefit to fluoride tablet 

administration. Greater caries reduction occurred on mesio-distal and buccolingual 

surfaces (53.27% and 52.57%, respectively). Fluoride tablets should be considered 

as a caries preventive strategy in school-based caries prevention programs for 

children with disabilities in fluoride deficient areas. 

 

Taiwan 

 

October 2006-October 2008 

 

Randomised Controlled Trial 

 

High 

Key Points: • Study participants (n=830) from 18 special primary schools in Taiwan were 

randomly selected for the trial. 

• The trial was conducted to reduce dental caries in children with disabilities in 

Taiwan. Taiwan has naturally low levels of fluoride (<0.3mg/l) and no 

community fluoridation programmes. School based intervention programmes 

using dentifrice and fluoride mouth rinse to not work for this group due to 

difficulties with brushing and/ or swilling fluoridated products. 

• Each participant in the intervention group ingested a 1.0mg NaF tablet daily. 

The control group swallowed a placebo tablet. 

• Tablets were given after lunch on school days. No tablets were consumed 

over holidays or weekends. 

• There was no statistically significant difference between Intervention Group 

and Control Group participants excepted for frequency of tooth brushing, 

(control group participants were significantly high frequency of brushing teeth 

more than 3 times a day). 

• There was a statistically significant difference in net caries increment after 24 

months between the intervention and control groups. (The intervention 

group had a significantly lower net caries increment). 
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• The study concluded that school based fluoride tablet programmes are 

effective in reducing caries incidence in children with disabilities. These were 

easier to administer than mouth rinse and easier to control dose. 

• The school based nature of the programme is thought to have increased 

compliance, (average completion rate for the programme was 81%. 

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: • Dental exams were carried out by trained. Calibrate dentists who were tested 

for reliability and inter examiner agreement prior to the trial being 

conducted. 

• Large sample population (n=349) and high completion rate (62%). 

Limitations: • There was some initial anxiety amongst teachers, caregivers and parents 

about the safety and value of the fluoride tablets. These were addressed by 

information sessions and meetings. 

• Schools were randomised for the trial rather than individual students, to aid 

administration of the intervention. 

Can the findings be generalised? To other children in low fluoride areas with similar disabilities 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None –the intervention provides an alternative for children with disabilities, who 

are at risk of caries and live in non-fluoridated areas as recommended in the 2009 

Guidelines for the use of fluorides. 
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[33]* Date: June 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Assessment of groundwater quality in a region of endemic fluorosis in the 

northeast of Brazil 

 

Macedo de Souza CF, Lima Jr. JF, Adriano MSPF,  Albatti de Carvalho F, Soares 

Forte FD, de Farias Oliveira R, Pessoa Silva A, Sampian FC 

 

Environmental Monitoring and Assessment 

 

2013 

 

185 

 

4735-4743 

 

Oral and Public Health Epidemiology 

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“The aim of this study was to estimate the risk for caries and fluorosis in a 

desertification area, applying the calcium/fluoride concentration ratio of 

underground water and the quality of water in a selected geographical region. This 

study was performed in the municipality of São João do Rio do Peixe, located in the 

tropical semiarid lands of Brazil. A total of 111 groundwater samples were 

collected. Fluoride concentration varied from 0.11 to 9.33 mg/L. Thirty percent of 

all samples analyzed showed values above 1.5 mg/L, while 64 % were above the 

ideal limit of 0.7 mg/L. Mean calcium concentration was 47.6 mg/ L, and 14.4 % of 

all samples presented values above the WHO acceptable limits. The proportional 

value of calcium/fluoride in water showed that only 12 % of the samples were 

suitable for dental caries prevention with minimal risk for dental fluorosis. 

Mapping of the fluoride distribution indicated that approximately 2,465 people 

could be affected by dental fluorosis and 1,057 people might be affected by 

skeletal fluorosis. It can be concluded that, in addition to fluoride, many water 

parameters were not suitable for the drinking water. Mapping out calcium/fluoride 

ratio may indicate areas of water suitability for caries control, whereas the fluoride 

concentration solely can indicate the areas with the risk for fluorosis. This 

approach can be relevant for health authorities for identifying communities where 

dental caries or dental fluorosis is prevalent.” 

 

Northern Brazil 

 

Not stated 

 

Water sampling and mapping exercise 

 

Medium 

Key Points: • Water samples in the area varied from 0.11-9.33mg/F/L. 30% of samples were 

above the WHO recommended maximum of 1.5mg/F/L, whilst 63.9% were 

above the 0.7mg/F/L optimal concentration for the area (to prevent dental 

caries and minimise the risk of fluorosis). 

• Only 23.8% of samples had a level of alkalinity that was within the WHO 

acceptable standards for drinking water. 

• Only 11.6% of the total sample was suitable for caries prevention using a 

fluoride to calcium ratio model. 37.8% were below the level required for 

caries prevention whilst 47.7% were at levels which risked dental fluorosis. 

• The study identifies that not all of Brazil has low naturally occurring water 

fluoride concentrations. 

• The study authors suggest that the best caries preventative effect from 

fluoride will occur where calcium and phosphate ions are also present. 

• The study authors also suggest different etiological factors involved in dental 

caries prevention (topical fluoride) and dental fluorosis (systemic fluoride).  
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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: Detailed sample analysis 

Limitations: Estimates of affected population based on correlating national population statistics 

for the area with potential groundwater sources rather than identifying the 

individual populations which access the water sources.  

Can the findings be generalised? No - specific to the area mapped. 

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes -  suggests that the effectiveness of fluoride may be influenced by the 

presence of other mineral ions (calcium and phosphate) 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[34]* Date: June 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Fluoridated salt for caries prevention and control – 1 2 year field study in a 

disadvantaged community 

 

Wennhall I, Hajem S, Ilros S, Ridell K, Ekstrand KR, Twetman S 

 

International Journal of Paediatric Dentistry 

 

2013 

 

Not given: e-publication, no DOI given 

 

Not given: e-publication 

 

Oral and Public Health Epidemiology 

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Background. Salt fluoridation is considered a cost effective community strategy 

for reducing caries. 

Aim. To evaluate the effect of school-based and domestic distribution of F-salt to 

schoolchildren residing in a disadvantaged community. 

Design. Seven hundred and thirty-three schoolchildren (12–14 years), attending 

two public schools, were enrolled; one was assigned to intervention (IS), whereas 

the other served as reference (RS). Subjects in IS were given access to F-salt (250 

ppm F) in marked jars at school lunch and through free supply for domestic use. 

The 2-year caries increment and progression rate, assessed from bitewing 

radiographs, was scored. Information on diet, oral hygiene, and fluoride exposure 

was collected through a baseline questionnaire. 

Results. The dropout rate was high (IS 27%; RS 18%). At baseline, the IS children 

displayed more unfavourable risk factors and a higher caries experience than RS 

children. There were no significant differences in total caries increment or 

proximal progression rate between the two schools. A negative correlation (r = 

_0.29; P < 0.05) between the amount of delivered salt and the caries progression 

rate was, however, noted. No side effects were reported. 

Conclusions. F-salt was not effective in this setting. Still, the findings indicate that 

salt may be a beneficial source of fluoride in schoolchildren provided that 

compliance can be secured.” 

 

Sweden 

 

Not stated 

 

Randomised Controlled Trial, (community based, two year, prospective) 

 

Low 

Key Points: • Intervention and reference groups were allocated at school rather than 

individual level. 

• Fluoride levels in piped drinking water were low (0.2ppm). 

• The intervention group were given fluoridated table salt to add to food during 

school lunches and was distributed free of charge to their families for cooking 

and table use at home. No fluoridated salt was offered to the reference 

group. 

• The two groups had similar gender, health and socio-economic (based on 

mother’s education level) profiles at baseline, but the intervention group had 

higher caries risk factors than the control group (candy consumption, snacking 

in-between meals, born outside Sweden, tooth-brushing habits and fluoride 

use). 

• There was no statistically significant difference (after a two year intervention) 

in the proportion of children who were caries free or mean DMFS between 

the intervention and reference groups. 
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• The proximal caries increment and the (caries) progression rate were similarly 

low in both the groups. 

• There was a weak but statistically significant negative relationship between 

the amount of fluoridated salt and caries increment in the intervention group.  

• No perceived side or adverse effects from the study were communicated to 

investigators. 

• The likely reason attributed to the negative outcome was identified as: lack of 

consistent compliance and “uncontrolled and informal distribution” of the salt 

provided for the 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 initial 

hypothesis/aim? 

 

 

Yes 

 

 

No. The method had some serious limitations which are listed below. 

 

Fair 

 

Yes 

 

 

Yes 

Strengths: • Large initial sample population (n=733), exceeding that needed for 95% 

confidence intervals (n=233 x 2 for the intervention and reference group). 

• Participants’ dentists were informed of the study and its protocols, but asked 

to continue normal prevention and restorative work. 

• Inter and Intra-examiner reliability was checked throughout the study. 

• A questionnaire survey on diet, oral hygiene and fluoride exposure was 

undertaken to control for confounders. 

Limitations: • High rate of loss to follow up: 27% (n=103/281) in the intervention group and 

18% (n=63/286) in the reference group. 

• There was a considerable difference in the amount of fluoridated salt 

requested for home use by the intervention group families (from 1-37kg over 

the 2 year period of the study). 

• Limited and unreliable information on compliance on use of salt both at home 

and at school. 

• There was anecdotal evidence that the salt was shared within and between 

families. 

• There was migration between the intervention and reference schools over the 

period of the study and some children (up to 24%) in the intervention school 

had siblings in the reference school. 

• The study was not blinded. 

• No information was gathered on use of other fluoride supplements, such as 

tablets, mouth rinses etc. 

• Incisor and cuspid teeth were excluded from the dental examination; this may 

have led to under-estimation of caries. 

Can the findings be generalised? No 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None – this study had some serious limitations. The author’s acknowledge that 

findings need to be treated with caution.  
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APPENDIX 2: COMMUNICATION AND COMMUNITY ENGAGEMENT 

[35] Review Date: January 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

The dentists role in promoting community water fluoridation: A call to action for 

dentists and educators 

 

Molly LR, Melbye MLR, Armfield JM 

 

Journal of the American Dental Association 

 

2013 

 

144(1) 

 

65-75 

 

Communication and Community Engagement 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Background and Overview. Community water fluoridation is an important public 

health intervention that reduces oral health disparities and increases the health of 

the population. Promotion of its safety and effectiveness is critical to maintaining 

its widespread acceptance and ensuring its continued use. Dentists are a 

potentially important source of knowledge regarding the oral health benefits and 

safety of water fluoridation. However, few dentists regularly discuss fluorides, and 

water fluoridation in particular, with patients. The authors aim to describe and 

discuss the role and importance of dentists’ promotion of public water 

fluoridation, barriers to dentists’ involvement and some approaches that might 

influence dentists to promote water fluoridation more actively. 

Conclusions and Practice Implications. On-going promotion of fluoridation by 

dentists is a key factor in ensuring sustained municipal water fluoridation. 

However, current undergraduate dental curricula do not adequately prepare 

dentists for this role, and continuing dental education may be insufficient to 

change clinical practice. Although smoking-cessation literature can shed some light 

on how to proceed, changing dentists’ practice behaviour remains a largely 

unstudied topic. Dental associations are a key resource for dentists, providing 

information that can assist them in becoming advocates for water fluoridation.”  

 

United States 

 

N/A 

 

N/A commentary 

 

N/A commentary 

Key Points: • The paper identifies that “At a community level, public knowledge of oral 

disease has been shown to have a direct impact on the adoption of public 

health outcomes, such as water fluoridation”. 

• The paper later identifies a misunderstanding about the purpose and effect of 

community water fluoridation even after half a century of practice. People are 

also unaware of their area’s water fluoridation status. 

• Dentists are identified as a valuable source of accurate oral health 

information, with 64% of adults sampled in a poll in Oregon receiving such 

information from their dentist. Dentists also have access to a high proportion 

of the adult population (62% of adults in the US visited a dentist in 2011). 

• The paper suggests that people’s level of support for CWF relates to the 

source of information on it and that dentists are considered a reliable source, 

this would be a good route to promote CWF. 

• Evidence of the success of involving dentists in promoting CWF is cited from 
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New South Wales, Australia. 

• Barriers to dentists promoting CWF were listed as:  

o Awareness of and support for CWF amongst the dentists 

themselves. 

o Lack of knowledge about CWF 

o Financial and practice risk- promoting CWF would involve dedicating 

time to a non-fee producing service. 

• Suggested methods of improving dental practitioner role in promoting CWF 

included: 

o Including CWF as a topic in undergraduate dental education as part 

of ‘preventative dentistry’ 

o Teaching dentists advocacy skills through ‘continuing dental 

education (CDE). 

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  

 

 

N/A commentary 

 

N/A commentary 

 

Yes  

 

 

Yes 

Strengths: N/A commentary 

Limitations: N/A commentary 

Can the findings be generalised? Yes 

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes  

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None- but it discusses a series of methods for engaging dentists in advocacy to 

promote CWF. 
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[36] Review Date: April 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Evidence based prevention: a comparison of oral hygiene advice given by dental 

and dental care professional students 

 

Morgan MZ, Verkroost S, Hunter L 

 

International Journal of Dental Hygiene 

 

2013 

 

11 

 

121-125 

 

Communication and Community Engagement 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Aim: This study aimed to examine the oral hygiene advice given by student 

dentists and dental care professionals (DCPs), focussing on adherence to evidence-

based recommendations provided by the Department of Health and the Scottish 

Intercollegiate Guidelines Network.  

Method: A self-administered questionnaire was distributed to 121 fourth- and 

fifth-year dental undergraduates and 38 hygiene/combined dental hygiene and 

dental therapy students at a UK dental school.  

Results: Completed questionnaires were returned by 39/64 fourth-year and 36/57 

fifth-year dental students and 23/38 student DCPs, an overall response rate of 

61.6%. Only 48% (36) of dental undergraduates in comparison with 95.7% (22) of 

DCP students stated that they would give oral hygiene advice to every adult 

patient (P < 0.001). In addition, only 24 (32%) responding dental students were 

able to accurately state the recommended fluoride toothpaste concentration for 

adult use; this contrasts with 18 (78.3%) student DCPs. Dental undergraduates 

tended to accord less importance to oral hygiene advice when compared with 

student DCPs, only providing it when they felt it was clinically necessary. 

Conclusions: The role of the dental practitioner in providing oral health education 

requires greater emphasis in the undergraduate curriculum. Given the 

unfavourable comparison between the attitude and knowledge of dental students 

and that of DCPs, prequalification training for the dental team should be 

integrated wherever possible. The apparent lack of awareness of current 

guidelines is of concern.” 

 

Cardiff, UK 

 

Not stated 

 

Questionnaire Survey 

 

Low 

Key Points:  None 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

 

 

Yes  

 

 

Yes  

 

Fair 

 

Yes  

 

 

Yes 
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with respect to the initial 

hypothesis/aim? 

Strengths: None 

Limitations: • Not relevant to CWF 

• Relatively low sample population 75/121 dental students and 23/38 dental 

hygiene and dental therapy students. 

• Sample population from one institution, therefore difference is course 

content between institutions, reflected in the different levels of knowledge 

students may have, cannot be measured. 

Can the findings be generalised? No – training and curriculum content may differ both between institutions within a 

country and between different countries. 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[37]* Review Date: April 2013 

Study Identification: 

 

Title: 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Parents’ reasons for brushing or not brushing their child’s teeth: a qualitative study 

 

Trubey RJ, Moore SC, Chestnutt IG 

 

International Journal of Paediatric Dentistry 

 

2013 

 

e-publication 

 

e-publication 

 

Communication and Community Engagement 

Summary of Study/Abstract: 

 

 

 

 

 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Background. Despite recent improvements in oral health, dental caries remains a 

significant source of morbidity for young children. Research has shown that regular 

tooth-brushing with fluoride toothpaste reduces the risk of dental caries, but the 

factors that influence parental decisions about whether or not to brush their infant 

children’s teeth at home are poorly understood. 

Aim. To develop an in-depth understanding of the issues that parents face from 

socio-economically deprived areas when trying to brush their young children’s 

teeth at home. 

Design. Fifteen parents of children aged 3–6 years took part in semi-structured 

telephone interviews, discussing factors relating to brushing their child’s teeth at 

home. Thematic analysis was used to develop three themes. 

Results. Parents discussed the difficulty of brushing their children’s teeth in the 

evening, due to changing day-to-day routines, and the subsequent difficulty of 

forming a tooth-brushing habit. Motivating factors for brushing children’s teeth 

were largely short term. Satisfaction with brushing frequency was influenced more 

by perceptions of how often other parents brushed children’s teeth than by the 

‘twice a day’ norm or health outcomes. 

Conclusion. Results are discussed in relation to research and theories from the 

psychology and behavioural economics literature, and comparisons are drawn with 

assumptions inherent in more traditional oral health promotion messages.” 

 

Wales, UK 

 

Not stated 

 

Questionnaire Survey 

 

Low 

Key Points: • Parents were recruited based on their child’s participation in a “Design to 

Smile” tooth-brushing scheme run in areas of high deprivation at nursery and 

infant schools. The study was therefore designed to elicit oral health 

knowledge from this population. 

• The study continued to recruit participants until ‘saturation point’ – where no 

new information was forthcoming. This was judged to occur at 15 

participants. 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

Sound logic is used in the 

 

 

Yes 

 

 

Yes 

  

Fair 
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conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

Yes  

 

Yes 

Strengths: None 

Limitations: Not relevant to CWF 

Can the findings be generalised? No 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[38]* Date: June 2013 

Study Identification: 

 

Title: 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Understanding Public Decision Making on Community Water Fluoridation 

 

Not stated  

 

Journal of the Canadian Dental Association 

 

2013 

 

79 

 

77 

 

Communication and Community Engagement 

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“Since 1953, the Canadian Dental Association (CDA) has supported the practice of 

community water fluoridation (CWF) as a safe, effective and economical means of 

preventing tooth decay in all age groups. Despite support from public health 

experts and organizations, CWF is meeting stiff opposition at the local level across 

Canada. Since 2005 more than 30 communities have voted to discontinue 

fluoridation of their municipal water supplies, including Calgary, Waterloo, and 

Windsor. 

When local authorities are faced with the question of CWF, dentists and 

professional associations are called upon to advocate for the practice of water 

fluoridation. Many dentists have spoken in favour of fluoridation during public 

debates, bringing the best available evidence and their own clinical experiences to 

the discussions, yet have often been frustrated in their attempts to convince local 

politicians or the public of the benefits of CWF.  

According to Dr. Euan Swan, CDA manager of dental programs, scientific evidence 

is only one factor that will influence the public when it comes to CWF—but it may 

not be the most important factor. “The public draws on emotional or values-based 

factors when it comes to supporting or opposing CWF. Fundamentally, it comes 

down to an issue of trust,” says Dr. Swan. “To engage the public on CWF, dentists 

and other public health experts should acknowledge the public’s safety concerns 

and address them. If the public is unable to evaluate the credibility of evidence 

presented to them, whether it’s in favour of CWF or opposed to it, they may 

choose the option of least change—if in doubt, leave it out.”  

To better understand why community decisions around CWF can sometimes run 

counter to the recommendations of public health authorities, Dr. Swan points to a 

2007 study sponsored by the Dental Health Foundation (now the Center for Oral 

Health) and the School of Public Health at the University of California Berkeley. The 

study examined the decision-making process of San Diego residents when faced 

with the question of whether or not the city should fluoridate its water. Although 

the report found that supporters and opponents of CWF consistently agreed on a 

number of key points, mistrust developed when people felt that experts advocated 

strongly for one viewpoint or outcome and corrected factual misunderstandings 

without addressing deeper public concerns. The report notes that, “Participants 

tended to view such advocacy strategies as manipulative and one-sided and, when 

presented with what they saw as „spin vs. spin,‟ those without strong pre-existing 

opinions said that they had no good way of assessing which arguments were more 

credible.”  

The report also concluded that, rather than trying to convince people of the 

benefits of CWF, it is more important to openly address concerns about risk. In 

Windsor, at least 1 city councillor who voted against CWF felt that the potential 

harms—including questions about the lack of clinical trials examining the potential 

benefits and harms of fluoridated water—were not effectively addressed. In an 

interview on TVO‟s The Agenda with Steve Paikin,  

councillor Bill Marra expressed his view that, “...the medical community didn’t 

really do a very good job responding to those (safety-related) concerns and 

questions. So it automatically raises doubts. It raises a red flag.”  
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Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

Understanding public concern and building from common ground when engaging 

the public can effectively build trust. “Trust is difficult to build once a CWF 

campaign is already underway,” adds Dr. Swan. The report found that although 

public trust in scientific and medical organizations cannot be relied on, people’s 

trust in their own practitioners remained high. “So, discussing CWF with your 

patients may help build public support for CWF.” 

 

N/A Commentary 

 

N/A Commentary 

 

N/A Commentary 

 

N/A Commentary 

Key Points: When canvasing support for CWF health professionals should address possible risk 

factors as well as highlighting the benefits of the intervention. People tended to 

see advocacy both for and against CWF as “manipulative and one sided”. 

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 commentary 

 

 

N/A commentary 

 

N/A commentary 

 

N/A commentary 

 

 

N/A commentary 

 

 

Strengths: None 

Limitations: None 

Can the findings be generalised? Commentary is general 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None - but the commentary provides suggestions on how to approach debates on 

CWF. 
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[39]* Date: June 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Adolescents experiences of a two year oral health intervention programme in two 

Swedish Secondary Schools 

 

Hedman E, Gabre P, Birkhed D, Lepp M 

 

International Journal of Dental Hygiene 

 

2013 

 

Not given: e-publication 

 

Not given: e-publication 

 

Communication and Community Engagement 

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Objectives: To describe adolescents’ experiences of participating in a school-

based oral health intervention programme for 2 years containing education about 

oral health and fluoride varnish treatment at the school clinic.  

Methods: Sixteen adolescents aged 13–16 were interviewed in three focus group 

sessions. A phenomenographic approach was used for analysis. Results: The results 

are presented as three themes and seven descriptive categories. The three themes 

were ‘Seeing the dental hygienist’, ‘Treatments at the dental hygiene clinic’ and 

‘Education about oral health in class’. The results demonstrate satisfaction with 

the intervention, such as accessibility, time gain and expanding knowledge. On the 

other hand, feelings of vulnerability in the treatment sessions were expressed. The 

fluoride varnish treatment was given both positive and negative reviews. The 

contact between the participants and the dental hygienist was important, and the 

opportunity to ask questions about oral health issues was emphasized.  

Conclusions: Both positive and negative experiences of the programme were 

found. Adolescence is a transitional period of life, and for this reason, it is 

important to create a good working alliance between students and the dental 

hygienist in future school-based oral health interventions” 

 

Sweden 

 

August 2009-June 2011 

 

Descriptive, Qualitative Evaluation of a Longitudinal Experimental Study 

 

Medium 

Key Points: • The study was conducted using small focus group interviews. 

• The group interviews were conducted by a dental hygienist who did not 

participate in the study and who was trained in qualitative research. 

• Adolescents were comfortable with going to a school based dental hygienist 

and found it convenient. 

• Some did not like the taste and feel of the fluoride varnish 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

The study reaches valid conclusions 

 

 

Yes 

 

 

Yes 

 

Fair 

 

Yes 

 

The conclusions related more to the evaluation method used rather than opinions 
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with respect to the initial 

hypothesis/aim? 

about the intervention. 

Strengths: None 

Limitations: Small study population, consisting of 16 adolescents from an intervention group of 

212. 

Can the findings be generalised? No 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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APPENDIX 3: OTHER: HEALTH ECONOMICS 

[40] Date: June 2013 

Study Identification: 

 

Title: 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

The economic value of Quebec’s water fluoridation program 

 

Tchouaket E, Brousselle A, Fansi A, Dionne PA, Bertrant E, Fortin C 

 

Journal of Public Health 

 

2013 

 

Not given: e-publication 

 

Not given: e-publication 

 

Other: Health Economics 

Summary of Study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Aim: Dental caries is a major public health problem worldwide, with very 

significant deleterious consequences for many people. The available data are 

alarming in Canada and the province of Quebec. The water fluoridation program 

has been shown to be the most effective means of preventing caries and reducing 

oral health inequalities. This article analyses the cost-effectiveness of Quebec’s 

water fluoridation program to provide decision-makers with economic information 

for assessing its usefulness. 

Methods: An approach adapted from economic evaluation was used to: (1) build a 

logic model for Quebec’s water fluoridation program; (2) determine its 

implementation cost; and (3) analyse its cost-effectiveness. Documentary analysis 

was used to build the logic model. Program cost was calculated using data from 13 

municipalities that adopted fluoridation between 2002 and 2010 and two that 

received only infrastructure grants. 

Other sources were used to collect demographic data and calculate costs for caries 

treatment including costs associated with travel and lost productivity. 

Results: The analyses showed the water fluoridation program was cost-effective 

even with a conservatively estimated 1 % reduction in dental caries. The benefit-

cost ratio indicated that, at an expected average effectiveness of 30 % caries 

reduction, one dollar invested in the program saved $71.05–$82.83 per Quebec’s 

inhabitant in dental costs (in 2010) or more than $560 million for the State and 

taxpayers. 

Conclusion: The results showed that the drinking-water fluoridation program 

produced substantial savings. Public health decision-makers could develop 

economic arguments to support wide deployment of this population-based 

intervention whose efficacy and safety have been demonstrated and 

acknowledged.” 

 

Quebec, Canada 

 

2002-2010 

 

Cost-effectiveness Analysis 

 

Medium 

Key Points: • Only 2.7% of Quebec’s population received fluoridated water in 2010 

(compared to 7% in 2006 and 12% in 1993). This rate is much lower than 

Ontario (70%) and the United States (75%). 

• Costs of the programme were broken down into:  

o Investment costs (subsidies allocated to nine municipalities for CWF). 

These were allocated a 20 year life span and based on 2010 dollar value. 

A discount rate of 3, 5 and 8% was used. Costs were annualised per head 
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of population. 

o Fixed recurrent costs (salaries and contractual costs – for example for 

laboratory testing). Costs were per head of population, discounted as 

above and converted to 2010 dollars. 

o Variable recurrent costs: (cost to purchase chemical supplies) measured 

in 2010 dollars per head of population and discounted as above. 

• Benefits were identified as: direct savings resulting from a reduction in the 

number of dental services required, as well as indirect savings in lost 

productivity and travel required to attend appointments. Data was compiled 

from three studies carried out in Quebec on populations aged: 5-8 years, 11-

14 years and 35-44 years. The direct costs included repeat treatments 

required to replace fillings (up to the age of 81 years). These were discounted 

at the same rates as fluoridation costs (3, 5 and 8%). Percentage reduction in 

caries was varied between 1-50%. 

• Benefit to cost ratio was calculated by age group and for the Quebec 

population as a whole. 

• Cost of community water fluoridation per inhabitant in Quebec ranged from 

$(CAN) 1.93, $(CAN) 2.05 to $(CAN) 2.25 depending on the discounting rate 

used. 

• Benefits from water fluoridation were dependent on the discount rate used 

and the reduction in dental caries attributed to water fluoridation. This 

ranged from $(CAN) 5.32 per person at 3% discount rate and 1% reduction in 

dental caries to $(CAN) 267.03 per person at an 8% discount rate with a 50% 

reduction in caries. 

• Water fluoridation was shown to be cost effective at all discount rates and all 

levels of sensitivity. For example a 1% reduction in caries at a discount rate of 

8% gave a benefit to cost ratio of 7.53. A 50% reduction with a 3% discount 

rate provided a benefit to cost ratio of 134.07.  

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: None 

Limitations: The study used dental caries data that was over a decade old. As no population 

based epidemiological studies on dental caries has been carries out since. 

Can the findings be generalised? Yes 

Are the findings applicable to water 

fluoridation in New Zealand? 

Yes 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

The paper supports the view that CWF is a cost effective method of reducing 

dental caries. 
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[41] Review Date: February 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Comparison of hydrofluorosilicic acid and pharmaceutical sodium fluoride as 

fluoridating agents 

 

Hirzy JW, Cartton RJ, Bonanni CD, Montanero CM, Nagle MF 

 

Environmental Science and Policy 

 

2013 

 

e-publication 

 

e-publication 

 

Other: Health Economics 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“Water fluoridation programs in the United States and other countries which have 

them use either sodium fluoride (NaF), hydrofluorosilicic acid (HFSA) or the sodium 

salt of that acid (NaSF), all technical grade chemicals to adjust the fluoride level in 

drinking water to about 0.7–1 mg/L. In this paper we estimate the comparative 

overall cost for U.S. society between using cheaper industrial grade HFSA as the 

principal fluoridating agent versus using more costly pharmaceutical grade (U.S. 

Pharmacopeia – USP) NaF. USP NaF is used in toothpaste. HFSA, a liquid, contains 

significant amounts of arsenic (As). HFSA and NaSF have been shown to leach lead 

(Pb) from water delivery plumbing, while NaF has been shown not to do so. The 

U.S. Environmental Protection Agency’s (EPA) health-based drinking water 

standards for As and Pb are zero. Our focus was on comparing the social costs 

associated with the difference in numbers of cancer cases arising from As during 

use of HFSA as fluoridating agent versus substitution of USP grade NaF. We 

calculated the amount of As delivered to fluoridated water systems using each 

agent, and used EPA Unit Risk values for As to estimate the number of lung and 

bladder cancer cases associated with each. We used cost of cancer cases published 

by EPA to estimate cost of treating lung and bladder cancer cases. Commercial 

prices of HFSA and USP NaF were used to compare costs of using each to 

fluoridate. We then compared the total cost to our society for the use of HFSA 

versus USP NaF as fluoridating agent. The U.S. could save $1 billion to more than 

$5 billion/year by using USP NaF in place of HFSA while simultaneously mitigating 

the pain and suffering of citizens that result from use of the technical grade 

fluoridating agents. Other countries, such as Ireland, New Zealand, Canada and 

Australia that use technical grade fluoridating agents may realize similar benefits 

by making this change. Policy makers would have to confront the uneven 

distribution of costs and benefits across societies if this change were made.” 

 

USA 

 

2010 

 

Cost-benefit analysis 

 

Low 

Key Points: • The analysis is based on the addition of arsenic to drinking water through the 

process of fluoridation with hydrofluorosilicic acid (HFSA) in comparison with 

sodium fluoride –NaF.  This is estimated to occur at a rate of 30mg/kg leading 

to an arsenic level in finished water of 0.78µg/L. As accompanying documents 

stated in the article are not available for this review, the validity of this 

assumption cannot be verified. 

• Calculations relating to the number of cancers attributed to arsenic in 

drinking water and their treatment were sourced from Environmental 

Protection Agency in the USA ‘Final Rule for Arsenic in Drinking Water’ (EPA 

2001). 
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• Data sources calculated that 62% of the US population with access to CWF 

had water fluoridated by HFSA.  

• The additional cost of using pharmaceutical grade NaF to fluoridate water in 

the USA compared to technical grade HFSA was $97 million. The net annual 

social cost saving (in cancer treatment costs averted) was calculated to be 

between $1 billion-$6 billion depending on the scenario 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? 

 

 

Yes 

 

 

Questionable as the association between arsenic and bladder and lung cancers are 

not fully explained. 

 

Fair 

 

Yes - Based purely on the limited amount of results shown  

 

 

Yes - Based purely on the limited amount of results shown  

 

Strengths: None 

Limitations: The study is based on level of arsenic in HFSA using calculations from sources 

which could not be verified by this review. 

Can the findings be generalised? No – due to variation in healthcare systems between the USA and NZ. 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[42*] Review Date: February 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Systematic Review of Publications on Economic Evaluations of Caries Prevention 

Programs 

 

Mariño RJ, Khan AR, Morgan M 

 

Caries Research 

 

2013 

 

47 

 

265-272 

 

Other: Health Economics 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“The aim of this study was to perform a systematic review of economic evaluations 

(EEs) of dental caries prevention programs to objectively retrieve, synthesize and 

describe available information on the field. Several strategies were combined to 

search for literature published between January 1975 and April 2012. MEDLINE, 

EconoLit and ISI formed the basis of the literature search. The study selection was 

done using predefined inclusion and exclusion criteria. Bibliographic listings of all 

retrieved articles were hand-searched. The search identified 206 references. An 

evaluative framework was developed based on the Centre for Reviews and 

Dissemination’s ‘Guidance for undertaking reviews in healthcare’ (York University, 

2009). Background information included publication vehicle, year of publication, 

geographic focus, type of preventive program and type of economic analysis. 63 

studies were included in the review. The most common preventive strategies 

evaluated were dental sealants (n = 13), water fluoridation (n = 12) and mixed 

interventions (n = 12). By type of EE undertaken, 30 were cost-effectiveness 

analyses, 22 were cost-benefit analyses, and 5 presented both cost-effectiveness 

and cost-benefit analyses. Few studies were cost-utility analyses (n = 5) or cost 

minimization analyses (n = 2). By year of publication, most were published after 

2003. The review revealed that, although the number of publications reporting EEs 

has increased significantly in recent years, the quality of the reporting needs to be 

improved. The main methodological problems identified in the review were the 

limited information provided on adjustments for discounting in addition to 

inadequate sensitivity analyses. Attention also needs to be given to the analysis 

and interpretation of the results of the EEs.” 

 

N/A Literature Review 

 

N/A Literature Review 

 

Literature Review 

 

N/A Literature Review 

Key Points: •  The aim of the paper was not to report on the economic efficiencies of 

different methods of enhancing oral health but to assess the usefulness of 

evaluations in this field. 

• Of 204 titles initially selected, 71 were identified as potentially relevant 

economic evaluations, after exclusion of duplicates, irrelevant and unavailable 

articles 63 studies remained. 

• Of the 63 studies, 12 related to water fluoridation. 

• The review concluded that economic analysis were becoming increasingly 

common in the field, but that quality of analysis needs to be improved. 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

 

 

N/A Literature Review 
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clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

N/A Literature Review 

 

N/A Literature Review 

 

Yes 

 

 

Yes 

Strengths: None 

Limitations: None 

Can the findings be generalised? Yes 

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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APPENDIX 4: TOXICOLOGY 

[43]* Review Date: February 2013 

Study Identification: 

 

Title: 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Systemic effects of fluoridation 

 

Czajka M 

 

Toxicology 

 

2012 

 

27 (3) 

 

123-130 

 

Toxicology 

Abstract: 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

 

Time of Study: 

 

Type of Study: 

 

Validity of study: 

“Fluoride can be added to the water supply as hexafluorosilicilic acid (H2SiF6), 

sodium fluorosilicate (Na2SiF6), or sodium fluoride (NaF). Almost all research has 

been conducted on NaF, and the behaviour of the fluorosilicates may be different.  

Levels of fluoride in breast milk are extremely low (~ 0.033 mg/L), even when 

fluoride intake is high. Level of fluoride in tea is high; this source may contribute 1 

to 9 mg F per day. Bottle fed infants can surpass the upper limit of recommended 

fluoride intake per day.  

The organs mostly affected by fluoride include the brain, thyroid, parathyroid, and 

adrenal glands, and the pineal gland. Fluoride (at 2 to 10 mg/day) provided 

symptomatic improvement in patients with hyperthyroidism, indicating a 

significant inhibitory effect on thyroid function. Fluoride has measurable inhibitory 

effects on many bodily enzymes. 

Crippling skeletal fluorosis may be produced by levels of 10 to 20 mg per day over 

10 to 20 years.  

The author claims that in patients who are iodine deficient, fluoride levels of just 

0.9 ppm in water may cause hearing loss, mental retardation, and bone 

retardation. 

Lethal doses are considered to lie within 5 to 15 mg/kg for children and 32 to 64 

mg/kg in adults. A fatality was attributed to an excessive concentration of 150 ppm 

of fluoride in drinking water. Individuals consuming large amounts of water and/or 

F rich foods or beverages (eg tea, contributing 1 to 9 mg/day) are at greater risk of 

chronic fluoride toxicity. The often cited daily UL of 10 mg/day might be exceeded 

in such subjects, especially when toothpaste use is also taken into account. 

Fluoride can form complexes and facilitate the uptake of metal ions, such as lead 

and aluminium. Fluoride interferes with the body’s defence mechanisms against 

reactive oxygen species, leading to lipid peroxidation and inflammation. 

Fluoride should be placed directly on the teeth to exert its therapeutic effects, and 

does not need to be ingested. Fluoride is a lipid soluble neurotoxin and enzyme 

poison. Even at 1 ppm in drinking water, infants will ingest too much fluoride. It is 

no longer necessary to fluoridate water, as non-fluoridated and fluoridated 

countries have similar rates of tooth decay.  Better studies of the systemic effects 

of fluoride should be carried out.” 

 

Melbourne. (This paper is not a study; rather a review of selected aspects of 

fluoride toxicology). 

 

2013 

 

Review Article 

 

N/A Review Article 
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Key Points: Nil 

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 Review Article 

 

 

N/A Literature Review 

 

N/A Literature Review 

 

Fair 

 

 

Fair 

 

Strengths: N/A Literature Review 

Limitations: N/A Literature Review 

Can the findings be generalised? No 

Are the findings applicable to water 

fluoridation in New Zealand? 

No - this is an opinion piece  

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

No 
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[44*] Review Date: March 2013 

Study Identification: 

 

Title: 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Effects of sodium fluoride on reproductive function in female rats   

 

Zhou Y, Zhang H, He J, et al 

 

Food and Chemical Toxicology 

 

2013 

 

56 

 

297-303 

 

Toxicology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study:   

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“This study investigated the effects of heavy concentrations of fluoride in drinking 

water on various aspects of reproductive function in female rats.  

There were four groups each with twenty animals; a control group receiving non-

fluoridated water (but nevertheless some fluoride from feed), and three exposure 

groups receiving water with fluoride at levels of 100 mg/L (curiously termed 

“low”), 150 mg/L (“medium”) and 200 mg/L (“high”) respectively; for a period of 

six months. Half (ten) of the animals from each group were then sacrificed with 

histological examination of the ovaries and uteri, while the other ten were 

provided the opportunity for mating before organ examination. 

As the concentration of sodium fluoride increased, successful pregnancy rates 

significantly decreased in a dose dependant manner.   

The serum fluoride concentrations were increased in all of the F treated groups, 

with significant differences between the low, medium, and high groups. The organ 

coefficients (organ weights as a percentage of body weight) for the ovaries were 

lower in the F exposed groups, while those for the uterus were higher in the F 

exposed groups. Serum levels of oestrogen and progesterone were significantly 

decreased in the F exposed groups relative to the control group. The serum 

testosterone level was significantly lower in two of the three F exposed groups 

relative to the controls.  The (mean) serum FSH concentrations decreased in a 

dose-dependant manner, and the levels of serum LH were also significantly 

decreased relative to the controls.  

Changes in uterine histology, such as reflecting disruption of the endometrium, 

were also noted in the F exposed groups. Ovarian histological structures were also 

damaged in all of the F exposed groups, and the number of ovarian follicles were 

significantly decreased in the two highest F exposed groups.  

The authors concluded that the fertility of female rats can be inhibited after high 

levels of sodium fluoride exposure, and the secretion of oestrogen, progesterone, 

testosterone, luteinising hormone and follicle stimulating hormone can be 

suppressed. Fluoride at high doses can also damage the structure of the ovaries 

and uterus. The possible mechanism underlying the induction of reduced fertility 

involves fluoride hindrance of reproductive hormone synthesis and secretion, 

weakening the ability to regulate the ovary and maintain pregnancy. The ovarian 

and uterine structures may also be damaged.” 

 

Chongqing, China. 

 

2013 

 

Experimental 

 

Medium 

Key Points: Nil 
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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 

 

 

Fair  

Strengths: None 

Limitations: A limitation of this study is the restriction of its investigation to only high 

concentrations of fluoride in drinking water.  

Can the findings be generalised? No  

Are the findings applicable to water 

fluoridation in New Zealand? 

No  

Implications for the Ministry of 

Health’s community  water 

fluoridation policy: 

None 
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[45*] Review Date: April 2013 

Study Identification: 

 

Title: 

 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Fluoride gastrointestinal absorption from Na2FPO3/CaCO3- and NaF/SiO2- based 

toothpastes 

 

Falcao A, Tenuta LMA, Cury JA 

 

Caries Research 

 

2013 

 

47 

 

226-233 

 

Pharmacology 

Summary of Study/Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“Toothpaste formulations containing calcium-based abrasives (eg CaCO3) and 

sodium monofluorophosphate (Na2FPO3) as the fluoride source may present part 

of the  fluoride as insoluble calcium salts. This percentage increases with time due 

to the continuous hydrolysis of Na2FPO3 and reaction of the released fluoride with 

calcium ions. In contrast, sodium fluoride/silica dioxide (NaF/SiO2) based 

toothpastes are chemically stable, and all fluoride in them is bioavailable.  

Fluorosis risk assessment and resulting recommendations have been based on the 

dose,   rather than the bioavailable dose. In developing countries, Na2FPO3/CaCO3 

based toothpastes might contain a higher total F dose than NaF/SiO2 based ones, 

to overcome a reduced soluble fluoride fraction.  Na2FPO3/CaCO3 formulations 

containing 1,400 – 1,500 ug F/g of total fluoride are usually used by children of 

lower SES families, while NaF/SiO2 based toothpastes usually contain 1,000 – 1,100 

ug F/g, and are the choice of families of higher SES. However both types usually 

contain ~ 1,000 ug F/g in a soluble form. However, formulations containing 1,400 – 

1,500 ug F/g of total fluoride have not been recommended for young children 

based on their higher total F concentration.  

The authors hypothesised that insoluble fluoride in toothpastes would not be 

available for GI absorption and this should be considered when calculating 

fluorosis risk from toothpaste ingestion.  

In five experimental phases, 20 volunteers were randomly assigned to one of the 

following treatments: purified water, toothpaste containing 1,100 ug F/g as NaF, 

either fresh or after induced (accelerated) aging, or CaCO3 based toothpaste 

containing 1,450 ug F/g as Na2FPO3, either fresh or after accelerated aging. 

Slurries of toothpaste were ingested by volunteers; and unstimulated whole saliva 

and 24 hour urine were used to indicate fluoride bioavailability. A washout period 

of at least 7 days was established between each phase. 

Ingestion of the Na2FPO3/CaCO3 toothpaste resulted in a significantly lower F 

bioavailability and maximum level in saliva than the NaF/SiO2 toothpaste. Also the 

ageing process decreased the F bioavailability and maximum level in saliva only for 

the CaCO3-based toothpaste. The effect of toothpaste ageing on urinary F 

excretion was significant only for the CaCO3-based formulation. 

Since NaF and Na2FPO3 salts do not differ in fluoride bioavailability, the 20% lower 

soluble F dose ingested from the fresh Na2FPO3/CaCO3 when compared to the 

NaF/SiO2 toothpaste, as well as the increase in insoluble F in the Na2FPO3/CaCO3 

based toothpaste after aging, may explain the lower bioavailability for this 

formulation, especially after aging. This assumption is based on the poor 

availability of insoluble calcium fluoride salts for gut absorption. Others have also 

found reduced bioavailability from calcium-based toothpastes.  

The significant correlation found between AUC and the amount of total soluble 

fluoride (but not total fluoride) ingested, further supports that it is mainly soluble F 

in toothpastes that is available for GI absorption.  

The data also suggest that insoluble F salts in Na2FPO3/CaCO3-based toothpastes 

are not dissolved in 0.01 M HCl,  such as present in gastric juice. (The amount of 

soluble fluoride in 0.01 M HCl has been used as a chemical indicator of bioavailable 
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Location of Study:   

 

Time of Study: 

 

Type of Study: 

 

Validity of Fluoride: 

F present in fluoride supplements containing calcium salts, and could be applicable 

to toothpastes). 

Based on these results, the Na2FPO3/CaCO3-based toothpastes containing a total of 

1,450 ug F/g might be as safe as those NaF/SiO2 toothpastes containing 1,100 ug 

F/g, given that they have similar soluble fluoride concentrations. 

Insoluble F found in toothpaste may not be systemically bioavailable, suggesting 

that it is the soluble fluoride fraction that is relevant for estimating the potential to 

cause dental fluorosis by toothpaste ingestion. It is also likely that it is the soluble 

fluoride that is responsible for the anticaries effect of toothpastes.” 

 

N/A commentary only         

      

N/A commentary only   

        

N/A commentary only 

 

N/A commentary only 

Key Points: None 

Evaluation Criterion: 

 

The aim/ hypothesis of the study are 

clearly stated? 

 

The study method is appropriate? 

 

Data collection quality? 

 

Sound logic is used in the 

conclusions reached? 

 

The study reaches valid conclusions 

with respect to the initial 

hypothesis/aim? 

 

 

Yes 

 

 

Yes 

 

Good 

 

Yes 

 

 

Yes  

 

 

Strengths: N/A commentary only              

Limitations: N/A commentary only             

Can the findings be generalised? No  

  

Are the findings applicable to water 

fluoridation in New Zealand? 

No  

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[46] Review Date: April 2013 

Study Identification: 

 

Title: 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Parathyroid function in osteofluorosis   

 

Shashi A, Singla S. 

 

World Journal of Medical Sciences 

 

2013 

 

8 (1) 

 

67-73 

 

Toxicology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“Excessive fluoride intake can cause hypocalcemia, by decreasing calcium 

absorption and increasing bone formation. Parathyroid hormone (PTH) is secreted 

in response to such a hypocalcemic signal. PTH can correct hypocalcemia by 

activating osteoclasts (which increase bone resorption), and by increasing calcium 

absorption and decreasing its urinary excretion. The aim of the study was to 

investigate the association between high levels of fluoride in drinking water (and 

serum) and various indices of calcium homeostasis. 

Subjects were divided into five groups depending on their DWFCS; a control group 

with DWFCs between 0.76 and 1.00 mg/L, and four study groups whose DWFCs 

were, respectively, 1to 4 mg/L, 4.01 to 8 mg/L, 8.01 to 12 mg/L, and 12.01 to 16 

mg/L.   

A strong positive correlation was found between water fluoride and serum fluoride 

levels. Some subjects in the study groups (with elevated DWFCs) complained of 

pain and stiffness in the joints including the neck, elbows, and knees, and in severe 

cases had deformities and/or crippling limitations of posture and movement. The 

highest DWFC group had the highest prevalence of the most severe bone fluorosis 

(grade III). Comparison showed a progressive increase in serum alkaline 

phosphatase, parathyroid hormone, calcitonin, and serum phosphorus with 

increases in DWFCs.  

Fluoride induces a net increase in bone formation (which consumes calcium), and 

also decreases calcium absorption from the gastrointestinal tract, both of which 

lead to increased body calcium requirement. If dietary intake is inadequate to 

support this, the response is increased synthesis of parathyroid hormone 

(secondary hyperparathyroidism), which may be responsible for maintaining 

calcium levels.    

The level of (thyro)calcitonin was significantly increased with increases in DWFCs. 

The serum calcitonin levels among the fluorotic patients were higher than that of 

the control group. It suggested that these increased serum calcitonin levels 

reduced bone resorption caused by high fluoride. The higher the levels of calcium, 

the higher the level of calcitonin.  

There was also a significant increase in alkaline phosphatase activity in fluorotic 

patients relative to controls. Serum alkaline phosphatase is an index of bone 

activity, and such high levels may suggest the presence of bone disturbances 

resulting in bone destruction and associated with osteoblastic activity.  

The alterations in bone metabolism in fluorosis seem to be multi factorial. Both 

deposition and resorption of bone increased. 

An inverse correlation occurred between serum parathyroid hormone levels and 

serum calcium. Hyperparathyroidism in response to calcium deficiency may 

contribute to a number of diseases including osteoporosis.  

High fluoride ingestion has a definite relation with increased calcitonin 

concentration, which may be the major cause of hypocalcemia in fluorotic 

patients, which may further lead to raised parathyroid hormone levels to maintain 

serum calcium levels. These effects may have a role in the toxic manifestations of 

fluorosis.”  
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Location of Study:   

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

 

Punjab, India      

         

2011 

 

Cross-sectional 

 

Medium 

Key Points: • There was a statistically significant higher mean water fluoride concentration, 

mean blood serum and urinary levels of fluoride in the exposed groups 

(fl>1mg/l) compared to the control group (fl<0.76-1.00mg/l) 

• The relationship between water fluoride concentration and urinary fluoride 

concentration was not statisticallly significant. 

• Skeletal deformaties existed in the study groups bt not the control group. The 

most severe skeletal formaties were most prevalent in the study group with 

the highest water fluoride concentration (12.01-16.00mg/l). 

• A statistically significant relationship was found between mean blood serum 

fluoride levels and skeletal deformities.There was also a statistically 

significant higher level of parathyroid hormone (PTH) and calcitoin (CT) in 

blood serum in the study groups when compared to the control group. There 

was also a statistically significant increase in PTH and CT between the study 

groups from A-I to A-IV  as fluoride concentration increased. 

• The relationship between lower serum calcium concentration and higher 

water fluoride concentration was statistically significant when the control 

group was compared to all study groups, however the decrease in serum 

calcium concentration as water fluoride concentration increased from A-I to 

A-IV was not statistically significant. 

• Fluoride induces a net increase in bone formation and a decrease in calcium 

required by the body. If dietary calcium is inadequate to increase this the 

result is increased production of parathyroid hormone leading to 

hyperparathyroidism and this is thought to play an integeral part in skeletal 

fluorosis. 

• Hypoparathyroidism in response to calcium deficiency has been linked to a 

number of diseases: osteoporosis, hyperthyriodism, arterosclerosis, 

degenerative neurological disease, diabetes mellitus some forms of muscular 

dystrophy and colorectal carcinoma. There was a statistically significant 

higher mean water fluoride concentration, mean blood serum and urinary 

levels of fluoride in the exposed groups (fl>1mg/l) compared to the control 

group (fl<0.76-1.00mg/l) 

• The relationship between water fluoride concentration and urinary fluoride 

concentration was not statisticallly significant. 

• Skeletal deformaties existed in the study groups bt not the control group. The 

most severe skeletal formaties were most prevalent in the study group with 

the highest water fluoride concentration (12.01-16.00mg/l). 

• A statistically significant relationship was found between mean blood serum 

fluoride levels and skeletal deformities.There was also a statistically 

significant higher level of parathyroid hormone (PTH) and calcitoin (CT) in 

blood serum in the study groups when compared to the control group. There 
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was also a statistically significant increase in PTH and CT between the study 

groups from A-I to A-IV  as fluoride concentration increased. 

• The relationship between lower serum calcium concentration and higher 

water fluoride concentration was statistically significant when the control 

group was compared to all study groups, however the decrease in serum 

calcium concentration as water fluoride concentration increased from A-I to 

A-IV was not statistically significant. 

• Fluoride induces a net increase in bone formation and a decrease in calcium 

required by the body. If dietary calcium is inadequate to increase this the 

result is increased production of parathyroid hormone leading to 

hyperparathyroidism and this is thought to play an integeral part in skeletal 

fluorosis. 

• Hypoparathyroidism in response to calcium deficiency has been linked to a 

number of diseases: osteoporosis, hyperthyriodism, arterosclerosis, 

degenerative neurological disease, diabetes mellitus some forms of muscular 

dystrophy and colorectal carcinoma. 

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: Nil 

Limitations: Of note was that the control group had DWFCs up to 1mg/L, with a mean level of 

0.84 mg/L.  Therefore it was the control group, not the study groups that had 

DWFCs very similar to that of NZ populations with water supplies fluoridated at a 

level of 0.7 to 1.2ppm.  

Can the findings be generalised? No 

Are the findings applicable to water 

fluoridation in New Zealand? 

No  

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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[47] Review Date: May 2013 

Study Identification: 

 

Title: 

 

Authors: 

 

Journal: 

 

Year: 

 

Volume: 

 

Pages: 

 

Area (label): 

 

 

Remineralisation of artificial enamel lesions by theobromine 

 

Amaechi BT, Porteous N, Ramalingam K, et al 

 

Caries Research 

 

2013 

 

47 

 

399-405 

 

Pharmacology 

Abstract: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of Study: 

 

Time of Study: 

 

Type of Study: 

 

Validity of Study: 

“The authors studied the caries preventive effect of theobromine, by examining its 

ability to cause remineralisation of enamel lesions and to enhance the lesions’ 

resistance to further acid attack. A comparison was made between the effects of 

theobromine, a standard NaF dentifrice, and saliva alone.  

Three tooth blocks were created from each of 30 teeth. A caries-like lesion was 

created on each block by using acidified gel. A smaller block was cut from each 

block for baseline scanning electron microscope imaging and electron-dispersive 

spectroscopy (EDS) analysis of surface calcium levels. A tooth slice was cut from 

each lesion-bearing block for transverse microradiography (TMR) quantification of 

baseline mineral loss and lesion depth. Baseline surface micro-hardness (SMH) was 

also measured. The three blocks from each tooth were assigned to three 

remineralising agents; artificial saliva with or without theobromine (0.0011 mol/L) 

and NaF toothpaste slurry (0.0789 mol F/L). Remineralisation was conducted using 

a pH cycling model with storage in artificial saliva. After a 28 day cycle, samples 

were analysed using EDS, TMR, and SMH.     

Significant remineralisation occurred only with theobromine and toothpaste; both 

of which exhibited significantly higher mineral gain than saliva. With SMH and 

TMR, the remineralisation produced by theobromine and toothpaste was not 

significantly different. With EDS, calcium deposition was not significantly different 

among the three groups. It was concluded that theobromine in an apatite-forming 

tooth based medium can enhance the remineralisation potential of the medium.” 
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Strengths: None 

Limitations: None 

Can the findings be generalised? No  

Are the findings applicable to water 

fluoridation in New Zealand? 

No 

Implications for the Ministry of 

Health’s community water 

fluoridation policy: 
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Validity of Study: 

This is a response by Vasant and Narasimhacharya to the comments by Varol and 

Varol on their paper.  

They acknowledge that “perhaps it is true that a low dose of fluoride intake even 

over a long period of time may not alter glucose and lipid metabolism”. They 

suggest however that the reason for the human experience not matching the 

positive animal data in this respect may be not only because of lesser exposures to 

humans than the large doses given to test animals, but also that human dietary 

factors may be playing an important role in helping to prevent hyperglycemic 

and/or hyperlipidemic conditions, such as in the subjects described by Varol and 

Varol.  

However they cite one study in humans, conducted in Andhra Pradesh, where 

subjects living in fluoride endemic areas did exhibit significantly elevated levels of 

cholesterol, triglycerides, LDL cholesterol and VLDL cholesterol, and decreased HDL 

cholesterol levels. There was though no significant difference in blood glucose 

levels in that cited study.    
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Implications for the Ministry of 

Health’s community water 

fluoridation policy: 

None 
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APPENDIX 5: DEAN’S INDEX
20

 

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. 

                                                           
20

 Source: Centre for Disease Control (CDC), USA: http://www.cdc.gov/nchs/data/databriefs/db53.pdf 
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APPENDIX 6: THYLSTRUP-FEJERSKOV FLUOROSIS INDEX (1978) T-F INDEX
21

 

0 Normal Translucency of the glossy creamy-white enamel remains after wiping and 

drying the surface 

1 White lines are seen running across the tooth surface. Such lines are found on all 

parts of the surface. The lines correspond to the position of the perikymata. In some 

cases a slight “snow-capping” of the cusps/ incisal edges may also be seen. 

2 The opaque white lines are more pronounced and frequently merge to form a small 

cloudy area scattered over the whole surface. “Snow-capping of the incisal edges 

and cusp tips is common.  

3 Merging of the white lines occurs and cloudy areas of opacity are spread over many 

parts of the surface. In between the cloudy areas white lines can also be seen. 

4 The entire surface exhibits a marked opacity or appears chalky white. Parts of the 

surface exposed to attrition or wear appear to be less affected. 

5 The entire surface is opaque and there are round pits (local loss of outermost 

enamel) that are less than 2mm in diameter. 

6 The small pits may frequently be seen merging in the opaque enamel to form bands 

that are less than 2mm in vertical height. Surfaces where cuspal and facial enamel 

has chipped off (and the vertical dimension of the resulting damage is less than 

2mm) are also included in this class. 

7 There is a loss of the outermost enamel in irregular areas, involving less than half the 

surface area. The remaining intact enamel is opaque. 

8 The loss of the outermost enamel involves more than half the surface area. The 

remaining intact enamel is opaque. 

9 The loss of the major part of the outer enamel results in a change of the anatomical 

shape of the surface. A rim of opaque enamel is often noted. 

Original source: Fejeerskov et. al. (1988), as modified from the original work by Thylstrup & 

Fejerskov (1978) 

                                                           
21

 Source: (Ellwood, Fejerskov, Cury, & Clarkson, 2008) 
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APPENDIX 7: ABBREVIATIONS AND ACRONYMS  

AI Adequate Intake 

BMI Body Mass Index 

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) 

DRI Dietary Reference Intake (nutritional recommendations: US Institute of 

Medicine) 

DWSNZ Drinking Water Standards New Zealand 

FMR Fluoride mouth rinse 

HFSA chemical symbol for Hydrofluorosilicic Acid 

HTN Hypertension 

ICD International Classification of Disease (used for coding hospital admissions) 

IQ Intelligence Quotient 

MAV Maximum Acceptable Value 

NaF Chemical symbol for Sodium fluoride 

NFIS National Fluoridation Information Service 

OR Odd ratio (statistical probability of an event occurring on one group over 

another) 

RCT Randomised Controlled Trial 
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RDI Recommended Daily Intake 

SES Socio-Economic Status 

SSB Sugar Sweetened Beverage 

T-F Thylstrup-Fejerskov (Index) 

UL Upper Limit  

WHO World Health Organisation 


