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ABSTRACT 

The object of this study was to describe the current knowledge and beliefs 

on fluoridation of a community served by an unfluoridated water supply 

prior to the population being consulted on possible implementation of 

fluoridation by way of a resident's preference survey. Information was also 

sought on what sort of information the community wanted and the best 

way of providing it. 

The survey was carried out by telephone, using random numbers from the 

Onehunga Borough water zone provide by Telecom. For the residents, 

race, gender and age quotas were based on the required sample size 

fitting the profile population. Businesses were recruited randomly. A semi­

structured questionnaire was used and comparisons were made among 

responses by ethnicity, age and marital status and between the residents 

and businesses. 

The research showed that there were appreciable gaps in the community's 

knowledge on fluoridation with important differences showing between 

ethnic groups and the younger and older age group. Younger persons and 

those who had never been married were less knowledgeable. It also found 

that the residents were more knowledgeable than businesses on this 

issue. Pacific people, Asians and others differed significantly from 

Europeans across most issues. Their lack of knowledge was the greatest. 

Pamphlets supplied by water-provider organisations or health 

professionals were the preferred methods of acquiring information on 

fluoridation. Doctors were preferred over dentists as sources of 

information, which suggests that dental health professionals need to take a 

more obvious role in public education on dental health and the role of 

fluoridation. Despite widespread ignorance concerning water fluoridation, 



the majority of those surveyed wanted a voice, via a referendum, in the 

decision making process. Health authorities were the favoured decision­

makers on fluoridation implementation. 

This study showed that whilst there is a belief in the benefits of fluoridation 

within the community there is however a lack of knowledge and 

understanding especially amongst Pacific people and Asians and others 

and to a lesser extent amongst Maori and European on the issue of 

fluoridation. Important differences based on age are also demonstrated. 

Although there is widespread ignorance, people want a voice in the 

decision making process. Therefore in developing strategies and 

information to enable the population to acquire informed opinions on water 

fluoridation for their community, ethnic and age group differences need to 

be considered. 

ii 



ACKNOWLEDGEMENTS 

I wish to thank the following people most sincerely: 

Mrs Patsy Watson, for all her enthusiasm, guidance, and encouragement 

given to me during this study. 

Dr Donald Campbell for his guidance and support. 

Judy Scheffer for her assistance in statistic analysis. 

Public Health Protection, Auckland Healthcare Services as part of a 

contract to the Health Funding Authority for funding this survey. 

The Citizens and Businesses of Onehunga who took part in this survey. 

My husband and daughters for their support, love and encouragement. 

iii 



TABLE OF CONTENTS 

ABSTRACT 

ACKNOWLEDGEMENTS Ill 

TABLE OF CONTENTS IV 

LIST OF TABLES VII 

LIST OF FIGURES x 

1. INTRODUCTION 1 

2. LITERATURE REVIEW 3 

2.1 Introduction 3 

2.2 The science of fluoride 4 
2.2.1 Chemical and biological effects 4 
2.2.2 Optimal levels and sources of fluoride 10 
2.2.3 Bioavailability and intake 11 
2.2.4 Evidence supporting the safety and efficacy of fluoride as an anti-cariosis 

agent 15 
2.2.5 Review of alleged detrimental effects 20 

2.3 Application 29 
2.3.1 Dental health statistics 29 
2.3.2 Ethnic and socio-economic factors which effect the incidence of decay. 34 
2.3.3 Current practices for improving dental health and range of options for the 

delivery of fluoride. 36 
2.3.4 The effect of diet on incidence of dental caries 38 
2.3.5 Cost effectiveness of water fluoridation 42 

2.4 Public health Issues 43 
2.4.1 Resistance to fluoridation: 43 
2.4.2 Response to referenda 46 
2.4.3 How people are influenced and how they make decisions on fluoridation 

issues. 47 
2.4.4 Community issues 49 

2.5 Overall conclusions and inferences from the review of the literature 49 

iv 



3. METHODOLOGY 

3.1 Introduction 

3.2 Objectives 

3.3 Subjects 
3.3.1 Citizens over 18 years 
3.3.2 Businesses 

3.4 Questionnaire development 
3.4.1 Peer review 

3.5 Ethics Committee application. 

3.6 Method of Surveying 
3.6.1 Pilot survey 
3.6.2 Bias 

3.7 Coding 

3.8 Methods of Analysis 

4 RESULTS OF PERSONAL QUESTIONNAIRE 

4.1 Introduction 

4.2 Description of the sample 

4.3 Knowledge of Dental Health 

4.4 Regional Fluoride Issues 

4.5 Health Benefits and Hazards 

4.6 Expected Sources of Information on Fluoridation 

4. 7 Responsibility for Decision making on Fluoridation 

5. RESULTS OF BUSINESS QUESTIONNAIRE 

5.1 Introduction 

5.2 Description of sample 

5.3 Knowledge of water used by business 

5.4 Regional fluoride issues 

5.5 Health benefits and hazards 

5.6 Expected sources of information 

5. 7 Responsibility for making decisions on fluoridation 

53 

53 

53 

54 
54 
56 

56 
57 

58 

58 
59 
59 

60 

60 

62 

62 

62 

65 

68 

73 

79 

87 

95 

95 

95 

95 

96 

100 

102 

105 

5.8 Comparison of attitudes between business and personal respondents. 107 

v 



6. DISCUSSION 

6.1 Introduction 

6.2 Knowledge of Dental Health 

6.3 Regional fluoride issues 

6.4 Health benefits and hazards 

6.5 Expected sources of information 

6.6 Responsibility for making decisions on fluoride 

6.7 Post Script 

7. CONCLUSION 

REFERENCE LIST 

APPENDICES 

Appendix A Fluoride sampling frame 

Appendix B Consent application 

Appendix C Personal Questionnaire 

Appendix D Business Questionnaire 

Appendix E Draft paper submitted for publication 

Appendix F Media coverage of Onehunga water fluoridation issue 

Appendix G An example of anti fluoridation group's mail drop 

112 

112 

112 

114 

120 

122 

125 

129 

135 

138 

151 

vi 



LIST OF TABLES 

Table 2.1 Fluoride concentration of foods 13 

Table 2.2 Al and UL for infants, children and adults 15 

Table 2.3 Caries studies of fluoridation initiation, completed after 20 

1974 

Table 2.4 Dental fluorosis classification by H.T.Dean, 1942 21 

Table 2.5 Proportion of women with incident bone fracture 27 

stratified by exposure to fluoride in drinking water and 

site of fracture 

Table 2.6 Association of osteosarcoma, bone and joint cancer 28 

incidence and mortality with water fluoride level 

Table 2.7 Studies examining the effects of fluoridation on the 29 

deciduous teeth of children 

Table 2.8 Studies examining the effects of fluoridation on 30 

permanent teeth of children 

Table 2.9 The number of DMF of Form 11 pupils in New 31 

Zealand 

Table 2.10 School dental data for children in central area of 33 

(a and b) Auckland City,(1999) 

Table 2.11 Dental decay prevention in five year old New Zealand 34 

children by socio-economic group 

Table 2.12 Percentage of caries free five year olds in fluoridated 35 

and non-fluoridated areas, by ethnicity 

Table 2.13 Oral health status of Maori people in Rotorua and 41 

Maketu 

Table 4.2a Sample population 64 

Table 4.3a Response to Questions 1 and 13 66 

Table 4.3b Analysis of response to Question 1 by ethnicity, age 67 

and marital status 

VII 



Table 4.3c Analysis of response to Question 13 by ethnicity 67 

Table 4.3d Analysis of response to Question 13 by age an marital 67 

status 

Table 4 3e Respondents suggestions to "other" ways of 68 

preventing dental decay 

Table 4.4a Overall percentage response to questions 2, 3 and 4 70 

Table 4.4b Analysis of response to Questions 2, 3 and 4 by 71 

ethnicity 

Table 4.4c Summary of analysis of Questions 2, 3 and 4 by age 72 

and marital status 

Table 4.4d Open-ended response to Question 2b 72 

Table 4.5a Percentage of overall response to benefits and 75 

hazards (Questions 5 and 6) 

Table 4.5b Analysis of response to Questions 5 and 6 by ethnicity 76 

Table 4.5c Analysis of response to Question 5 and 6 by age and 77 

marital status 

Table 4.5d Open-ended response to Question Sb 77 

Table 4.5e Open-ended response to Question 6b 78 

Table 4.6a Percentage response to categories provided in 82 

Question 7 

Table 4.6b The "Other" response to Question 7 83 

Table 4.6c Percentage of total response to Question 7 by age 84 

and ethnicity 

Table 4.6d Collation of responses to open-ended Question 8 85 

Table 4.6e Collation of responses to open-ended Question 8b 86 

Table 4.7a Overall percentage response to Questions 9, 10, and 90 

11 

Table 4.7b Response to Question 9 by age, ethnicity and marital 91 

status. 

Table 4.7c Response to Question 1 O and 11 by ethnicity 91 

Table 4.7d Response to Question 1 O and 11 by age and marital 92 

status 

Table 4.7e Cross tabulation between Questions 1 o and 11 92 

Table 4.7f Response to open-ended Question 12 93 

viii 



Table 4.7g Response to open-ended Question 14 94 

Table 5.3a Response to Questions 1 and 1 a 96 

Table 5.4a Response to Questions 2, 3 and 4 97 

Table 5.4b Reasons given for water fluoridation 98 

Table 5.4c Reasons given for favouring or not favouring a 99 

fluoridated water supply 

Table 5.Sa Response to Questions 5 and 6 101 

Table 5.5b Health benefits from fluoridated water 101 

Table 5.5c Health hazards from fluoridated water 102 

Table 5.6a Where information on fluoride would be accessed 103 

Table 5.6b Information sought on fluoride 104 

Table 5.6c Preferred place to access information 105 

Table 5.7a Who should make the final decision 106 

Table 5.7b The importance of fluoridation 107 

Table 5.Sa Comparison of attitudes between business and 108 

personal respondents 

Table 6.1 Responses of residents by ethnicity 118 

Table 6.2 Responses of residents by age and marital status 119 

Table 6.3 Response to question 4 of the Onehunga telephone 130 

survey 

Table 6.4 Response from the general preference survey 131 

ix 



LIST OF FIGURES 

Fig. 2-1 Perspective drawing of the inner part of an apatite crystal . . 6 

Fig. 2-2 Major factors that interact in the dental caries process 7 

Fig. 2-3 Schematic illustration of a tooth in contact with bone. 8 

Fig 2-4 Simplified figure showing the uptake of glucose by bacteria and 

the sites of inhibition by fluoride. (Fluoride inhibits the enzyme 

enolase leading to the reduction in lactic acid production.). 9 

Fig 2.5 Relationships among caries (solid line) and dental fluorosis 

(dashed line) and fluoride concentration of drinking water 1 O 

Fig 2-6 Percentage reductions in dental caries observed in 113 studies 

into the effectiveness of artificial water fluoridation. 16 

Fig 2-7 Downward trend since 1973, in dental caries experience of 

permanent teeth of 12 year olds. 17 

Fig 2-8 Increase in proportion(%) of caries-free children in 

fluoridated compared to non-fluoridated areas (mean difference 

and 95% Cl) . 18 

Fig 2-9 Effects of fluoridation on the caries experience for each tooth 

surface type. (Deciduous dentition of five year old children ) 19 

Fig 2-10 Diagrammatic illustration of the clinical features of dental fluorosis 

from its mildest form TF1 to its most severe form TF9 22 

Fig 2-11 Incidence of bone fracture (estimates of effects and 95% 

confidence interval) 25 

Fig. 2-12 Oral health trends for Form 11 children 1977 and 1980 to 1992. 

32 

Fig. 2-13 Dental caries experience (DMFT) of 12- year-old children and 

sugar supply (g/person/day) in 47 countries 38 

Fig. 6-1 Comparison of opinion on fluoridation between Onehunga and 

American data 116 

Fig. 6-2 Opinion on who should make the final decision on water 

fluoridation from Onehunga survey, 2000 127 

x 



Al 

UL 

Approximal surfaces 

Caries free 

DMFT 

DMFS 

dmft 

Fluoridation 

Non-Fluoridated 

GLOSSARY 

Adequate intake - the estimated intake shown 

to maximally reduce caries within a population 

without causing side effects 

Tolerable upper intake level 

Touching surfaces between teeth 

No decayed, missing and filled teeth 

Decayed, missing and filled teeth due to caries 

in the permanent dentition 

Decayed, missing and filled surfaces of teeth 

due to caries in the permanent dentition; 

(dentists count five surfaces on each back 

tooth) 

Decayed, missing and filled surfaces due to 

caries in the primary dentition 

The addition of certain compounds of fluorine, 

such as hexafluorosilicic acid, to water to 

produce a concentration close to 1 ppm of 

fluoride 

Not containing artificially added compounds of 

fluorine, for example, water containing low 

natural levels of fluoride ions 
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Osteoporosis 

Osteosarcoma 

ppm 

Systemic 

Topical 

Thinning of the bones due to loss of bone 

mineral (there are many factors contributing to 

this process) 

A rare malignant bone tumour 

Parts per million; mg of fluoride in 1 litre of 

water 

Entering or acting through the tissues of the 

body 

Acting on the surface of teeth 
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