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Fluoridation: Figures
UPDATED MAY 2021

Figure 1 Example of tooth decay in front teeth of upper jaw (primary teeth). Credit: Phantumvanit P. Source: WHO

At 5 years old, 41% of children
in Auckland and Northland had
at least one decayed tooth

Figure 2 Dental decay in five-year olds in Auckland and Northland. Data from Aung et al. (2019) *

1 Aung et al., "Dental Caries and Previous Hospitalisations among Preschool Children: Findings from a Population-
Based Study in New Zealand," New Zealand Medical Journal 132, no. 1493 (2019)
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https://apps.who.int/iris/rest/bitstreams/1266137/retrieve
https://www.nzma.org.nz/journal-articles/dental-caries-and-previous-hospitalisations-among-preschool-children-findings-from-a-population-based-study-in-new-zealand
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Figure 3 Proportion of the population given government-regulated fluoridated water (light teal 0-33%, teal 34-67%, black
68—-100% of population). From Johnston and Strobel (2020)?
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Figure 4 Map showing the occurrence and distribution of fluoride in groundwater in different parts of the world. From
Kimambo et al. (2019)3
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2 Johnston et al., "Principles of Fluoride Toxicity and the Cellular Response: A Review," Archives of Toxicology 94,
no. 4 (2020)

3 Kimambo et al., "Fluoride Occurrence in Groundwater Systems at Global Scale and Status of Defluoridation —
State of the Art," Groundwater for Sustainable Development 9 (2019)
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https://link.springer.com/article/10.1007/s00204-020-02687-5#Fig1
https://www.sciencedirect.com/science/article/abs/pii/S2352801X18301887#fig1

On average, children living in non-fluoridated areas have
1.7 times as many decayed, missing or filled teeth than
those in fluoridated areas

Living in Living in
fluoridated non-fluoridated
areas areas

Figure 5 The adjusted ratio of means of decayed, missing or filled teeth per person, among children (aged 2-17 years old),
by fluoridation status (adjusted by age, sex, ethnic group, and index of deprivation) data from Ministry of Health.*

Likelihood of severe caries experience by
deprivation level and ethnicity Pasifika

Maori

Reference
value

$ Pasifika
Maori European

2.7x
higher

Least deprived Most deprived

Figure 6 Adjusted odds ratios from the final multivariable model of severe caries experience reported in Schluter and
Mattingley 2020°

4 Moore et al., "The Costs and Benefits of Water Fluoridation in Nz," BMC Oral Health 17, no. 1 (2017)

5Schluter et al., "Association between Community Water Fluoridation and Severe Dental Caries Experience in 4-
Year-Old New Zealand Children," JAMA Pediatrics 174, no. 10 (2020)

Page 3 of 15


https://pubmed.ncbi.nlm.nih.gov/32716488/
https://pubmed.ncbi.nlm.nih.gov/32716488/

Topical exposure Systemic effects while
to teeth teeth are forming
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Figure 8 lllustrative figure of how fluoride impacts teeth

How fluoride affects
tooth enamel

Fluoride ions replace the
Exposure to hydroxide ion in hydroxyapatite
fluoride to form fluorapatite
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Figure 7 Illustrative figure of how fluoride affects tooth enamel.

Figure 9 An example of mild dental fluorosis (CC
BY-NC-ND 4.0) from Cavalheiro et al. 2017
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https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en
http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0120-971X2017000100005

Categories of dental fluorosis from
normal to severe

Level of fluorosis Description

The enamel surface is smooth, glossy and
usually a pale creamy-white colour
The enamel shows slight aberrationsfrom
the translucency of normal enamel, which
may range from a few white flecksto
occasional spots
Small opaque, paper-white areas scattered
2 =Very mild irregularly overthe tooth but involving less
than 25% ofthe labial tooth surface
The white opacity of the enamel of the

0 = Normal

1 = Questionable

3 = Mild teeth is more extensive than for category 2,
but coversless than 50% of the tooth
surface
The enamel surfaces of the teeth show
4 = Moderate marked wear and brown stain is frequently

a disfiguring feature
The enamel surfaces are badly affected and
hypoplasia is so marked that the general
form of the tooth may be affected. There
are pitted or worn areas and brown stains
are widespread; the teeth often have a

corroded aiiea rance

Figure 10 Categories of dental fluorosis used in the 2009 New Zealand Oral
Health Survey (see methodology report)

5 = Severe

Prevalence and severity of dental
fluorosis in Aotearoa New Zealand
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Figure 11 Prevalence and severity of dental fluorosis in
Aotearoa New Zealand in 2009 (see 2009 New Zealand
Oral Health Survey).
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https://www.health.govt.nz/system/files/documents/publications/methodology-report-2009-oral-health-survey_0.pdf
https://www.health.govt.nz/publication/our-oral-health-key-findings-2009-new-zealand-oral-health-survey
https://www.health.govt.nz/publication/our-oral-health-key-findings-2009-new-zealand-oral-health-survey

Retention of absorbed fluoride
varies by age
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Figure 12 Retention of absorbed fluoride in adults and
infants. See WHO
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https://www.who.int/water_sanitation_health/publications/fluoride_drinking_water_full.pdf

Recommended fluoride intake varies by
age and SEX Recommended

I A~ upperlevel
Recommended
k\/adequate intake
Notadequate to

optimise oral
health benefits
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Age group Adequateintake Upper level of intake
(mg/day) (mg/day)
Notapplicable 1.2
0-6 months (previously 0.01) (previously 0.7)
1.8
-12 months 0.5 iireviouslio.‘?i
1-3 years .0'6 .2'4
(previously 0.7) (previously 1.3)
4-8 years .1'1 .4'4
(previously 1.0) (previously 2.2)
9-13 years 2 10

Adolescents
14-18 years 3 10

Adultfemales

19+ years, including
pregnant or lactating 3 10
women

Adultmales
19+ years 4 10

Figure 13 The recommended fluoride intake in Aotearoa New Zealand varies by age and sex. See Nutrient Reference Values
set by the Australian and New Zealand Governments.
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Figure 14 Reference values for males in Australia and New Zealand, the United States and Europe
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Fluoride (mg/day)
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Fluoride recommended intake:

7-12 month age group

Consuming half a
tube of fluoridated
toothpaste at one
time could have
acute toxic effects
for infants

Upper level of
1.8 mg recommended exposure

+ Oral health benefits
not optimised

Mild fluorosis can
begin to occur well
below the upper
level of
recommended
exposure, and is
within estimated
dietary exposure of
infants in areas with
fluoridated water
supplies

Figure 15 Recommended fluoride intake levels for infants aged 7-12 months old
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Fluoride recommended intake levels:

5-6 year age group

Upper level of
4.4 mg recommended exposure

+ Oral health benefits
not optimised

Consuming a whole
tube of fluoridated
toothpaste at one
time could have
acute toxic effects
for this age group

Mild fluorosis can
begin to occur well
below the upper
level of
recommended
exposure, however
estimated exposure
in this age group is
not at levels that
are expected to
cause fluorosis

Figure 16 Recommended fluoride intake levels for children aged 5 to 6 years old
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Fluoride recommended intake levels:

Males 25+

Upper level of
10 mg recommended exposure

+ Oral health benefits
not optimised

Toxicity from
fluoride would
require
consumption of
several tubes of
toothpaste at one
time or consuming
toxic products like
insecticides or
rodenticides

Fluorosis only
occurs in tooth
development so
adults are not at
risk of fluorosis
from exposure to
fluoride

Figure 17 Recommended fluoride intake levels for males over 25 years old
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How much fluoride should we have in our
drinking water?

8

Much higher naturally
occurring levels of 7
fluoride in water
supplies have been
reported in some
regionsaround the
world, including in India
and China.

Above this level of fluoride,
there may be a higherrisk of
skeletal fluorosis (a potentially
crippling disease)
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o 3 some form of dental fluorosis
S
w . .
Possible concerns have been raised
5 that fluoride above this level could

have impacts on neurodevelopment
and 1Q

ncreased risk of dental fluorosis

Recommendedrange of

fluoridationin Aotearoa
Higher levels of dental caries

Natural levels of fluoride in <— may be presentin population

Aotearoawater supplies >

Figure 18 Concentration of fluoride in water and the potential impacts this can have on health
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Mean estimated fluoride intake
from diet and fluoridated

Male toothpaste in Aotearoa
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Key sources of estimated fluoride intake in diet include:

@00e0

Instant Water Beer Bread Carbonated
coffee drinks

Figure 19 Mean estimated dietary fluoride intake from diet and fluoridated toothpaste in Aotearoa
New Zealand for men aged over 25 years old. Data drawn on from Cressey et al.
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Figure 20 Mean estimated dietary fluoride intake from diet and fluoridated toothpaste in Aotearoa New

Zealand for children 5-6 years old. Data drawn on from Cressey et al.
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Mean estimated fluoride intake
from diet and fluoridated

Infant toothpaste in Aotearoa
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months
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Key sources of estimated fluoride intake in diet include:

Figure 21 Mean estimated dietary fluoride intake from diet and fluoridated toothpaste in Aotearoa New
Zealand for infants 7-12 months old. Data drawn on from Cressey et al.
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