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Abstract Since fluoridation of water is an estab-
lished public health measure for the prevention
of dental caries and considering that monitoring
of the method is crucial to its success, this study
aimed to analyze the results of the analysis of the
fluorine content of public water supply of 40 mu-
nicipalities in the state of Sdo Paulo, from Novem-
ber 2004 to December 2016. Samples were ana-
lyzed monthly using the potentiometric method.
Of the 32,488 samples, 50.94% contained fluoride
levels within the recommended range. In 2004, it
was verified that 21 cities (52.50%) had mean lev-
els within the recommended parameter, increas-
ing to 32 cities (80.00%) in 2016. It was observed
that 15 municipalities that initially had levels of
fluoride below 0.55 mgF/L in their water supply
adjusted to adequate levels during the project. In
the first year of the study, 47.76% of the samples
had values in the recommended range, which in-
creased to 58.22% in 2016. Most of the munic-
ipalities adjusted the levels of fluoride in their
waters over the years, evidencing the performance
of heterocontrol programs as important strategies
that assist in the monitoring of the method and
have significant participation in the control of the
water quality supplied to the population.

Key words Fluoridation, Public health, Oral
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Introduction

Public water supply fluoridation is a safe, effi-
cient, low-cost, widely available scientific meth-
od of prevention of dental caries and is the most
important collective fluoride application in Pub-
lic Health, and continuity and regularity of the
recommended levels should be respected"?. The
method is recommended by the World Health
Organization (WHO), Pan American Health Or-
ganization®, and other national and international
health organizations. The United States Centers
for Disease Control and Prevention (CDC) con-
siders it one of the top ten achievements of pub-
lic health in the twentieth century, matching it to
the level of importance of vaccinations*.

In 1945, for the first time, the addition of flu-
oride in the public supply waters was carried out
aiming at the prevention of dental caries. Pilot
studies were conducted in the cities of Grand
Rapids and Newburgh, in the United States; and
in Brantford, Canada, evaluating and comparing
the results found with those of the control cities
of Muskegon and Kingston in the United States;
and Sarnia, Canada. The investigations were care-
fully monitored for medical and sanitary aspects.
Besides the reduction of dental caries, the coeffi-
cients of some diseases, among them cancer, car-
diovascular/renal/hepatic diseases and diabetes,
were evaluated in all cities, which ascertained,
as early as the 1950s, the efficacy, safety, low cost
and comprehensiveness of the method*”.

After the discovery of these findings, studies
were conducted to improve the implementation
of the method. Thus, in 1957, a study showed
that the variability in the volume of water con-
sumed by the population due to the climatic con-
ditions of each region can significantly change
the amount of fluoride ingested from this source.
Thus, the recommended levels of fluoride in the
public water supply were established by the max-
imum temperature means of each location®.

In Brazil, the first city to add fluoride to the
public water supply was Baixo Guandu, Espiri-
to Santo, in 1953, under the responsibility of the
Foundation of Special Services in Public Health
(FSESP) of the Ministry of Health’. An epide-
miological study conducted in this municipality
showed that the DMFT index of its inhabitants
was much lower in comparison to the rest of the
country, evidencing the efficacy of the method in
the long term*.

The second municipality to add fluoride to
its waters was Marilia, in the state of Sdo Paulo,
in December 1956'. A year later, Taquara, in Rio

Grande do Sul, also adopted the method, which
was the first state in the country to draft a law
that made fluoridation mandatory in 1957'% In
1958, Curitiba is the fourth city in Brazil and also
the first capital to fluoride its waters'. Although
it was started in the 1950s in Brazil, the meth-
od becomes mandatory throughout the national
territory in 1974, through the approval of Federal
Law N° 6.050, in public supply systems of loca-
tions with water treatment plants'.

In the state of Sdo Paulo, after the approval of
Federal Law Ne 6.050, the first epidemiological
studies of dental caries began, and Barretos was
one of the municipalities whose population was
analyzed: it was found that, after 10 years of flu-
oridation of its waters, in the age group of 7-10
years, 50% of the children had no permanent
teeth attacked by caries, and in children aged 3-5
years, 51.6% did not have any primary teeth af-
fected by the disease’. In the city of Campinas,
which was also the subject of research, was aimed
at evaluating the prevalence of dental caries after
fourteen years of fluoridation of its waters, and
it was evidenced that the declining caries prev-
alence found was similar to the investigations
found in Brazil and other countries at the time'.
Since the 1980s, more studies that evidenced car-
ies prevalence and water fluoridation were con-
ducted in several cities in the northwest region of
the state of Sdo Paulo, such as Birigui', Pendpo-
lis'® and Aragatuba®.

The importance of expanding the imple-
mentation of the method was discussed in the
National Oral Health Conferences of 1986, 1993
and 2004%. Water fluoridation is one of the Na-
tional Oral Health Policy Guidelines established
in 2004:

It is understood that access to treated and flu-
oridated water is fundamental to the health con-
ditions of the population. Thus, making public
policies that ensure the implementation of water
fluoridation, expanding the program to munici-
palities with treatment systems is the most compre-
hensive and socially fair way of access to fluorine.
Thus, developing intersectoral actions to expand
water fluoridation in Brazil is a governmental
priority, ensuring continuity and adequate levels
under the Law N° 6.050 and complementary stan-
dards, with the establishment or development of
compatible surveillance systems. The organization
of such systems is the responsibility of the manage-
ment bodies of SUS?'.

Public water supply fluorine content moni-
toring projects are developed in Brazil and aim to
ensure the safety and continuity of the method,



helping to maintain the recommended ion con-
tent and providing the population with access to
quality water. Monitoring by a public or private
institution other than that responsible for the ad-
dition of fluoride was called heterocontrol®.

In 1991, the Aragatuba Dental School (UNE-
SP) started a heterocontrol project with the Sdo
Paulo Association of Dental Surgeons, which
aimed to implement the “Oral Disease Preven-
tion Program”. Infrequently, analyses of water
samples collected in municipalities in the north-
west of the state of Sdo Paulo were performed.
The agreement expired, but the university con-
tinued it and, in 2004, the project was reformu-
lated and analyzed monthly and systematically
water samples from all 40 municipalities of the
II Regional Department of Health (Aracatuba re-
gion) of the State Health Secretariat (SP).

The method requires constant monitoring to
promote maximum efficacy in dental caries pre-
vention, thus ensuring the population’s access to
quality water and recommended fluorine levels
that provide maximum benefit in disease pre-
vention and minimal risk in the development of
dental fluorosis.

Objective

This study aimed to analyze the public water
supply fluorine content from 40 municipalities
in the state of Sdo Paulo from November 2004 to
December 2016.

Methods

This is a longitudinal study, in which the results
of the analyses of the project “Surveillance of
the fluoride content of the public water supply
in the municipalities of the northwest region of
the state of Sdo Paulo”, developed by the Public
Health Research Group (NEPESCO) of the Fac-
ulty of Dentistry of Aracatuba (UNESP), which
promotes the heterocontrol of fluorine levels in
40 cities in the northwest of Sdo Paulo.

The municipalities included in the research
belong to the area covered by the II Regional
Health Department of the State of Sao Paulo, ad-
ministrative division of the SES-SP: Alto Alegre,
Andradina, Aragatuba, Auriflama, Avanhandava,
Barbosa, Bento de Abreu, Birigui, Bilac, Brauna,
Brejo Alegre, Buritama, Castilho, Clementina,
Coroados, Gabriel Monteiro, Glicério, Guaragai,
Guararapes, Guzolandia, Ilha Solteira, Itapu-
ra, Lavinia, Lourdes, Luizidnia, Mirandépolis,

Murutinga do Sul, Nova Castilho, Nova Inde-
pendéncia, Nova Luzitinia, Pendpolis, Pereira
Barreto, Piacaty, Rubidcea, Santo Antdénio do
Aracangud, Santdpolis do Aguapei, Sud Mennuc-
ci, Suzandpolis, Turitba and Valparaiso.

Establishing collection points

The collection points of the samples were es-
tablished after analyzing the maps of the water
distribution networks of each municipality, as
per the quantity and location of their water ab-
straction sources. Three collection points were
defined in the area supplied by its source for
each source of water supply of the locations. The
addresses of the points were selected by conve-
nience, preferably in public places (health posts,
schools, nursing homes, squares, PHC facilities,
among others) due to the greater ease of access.
Formal contacts were established with the Secre-
taries of Health, Oral Health Coordinators and
those responsible for water supply in each mu-
nicipality.

Collection of water samples

Water samples were always collected in the
first week of each month, directly from the sup-
ply network. In total, 40 ml polyethylene bottles,
previously washed with deionized water to pre-
vent contamination, were used to store collected
water. They were hermetically sealed and identi-
fied by a label, with data referring to the sampling
procedure: location, day, month, time at which
it was performed and the name of the individ-
ual responsible for the collection. The samples
were transported to the laboratory of the Public
Health Research Center (NEPESCO) of the Fac-
ulty of Dentistry of Aracatuba (FOA-UNESP) for
analysis within 150 days.

Laboratory analyses

The laboratory analyses were performed by
an ion analyzer (Model 940EA; Orion Research,
Inc., Beverly, MA, USA) coupled to a fluoride
ion-reading combination electrode (Model
9609BN; Orion Research, Inc.), as per the meth-
od described by Cury et al.?.

The margin of error was reduced by calibra-
tion of the equipment in triplicate by construct-
ing a calibration curve, taking into account the
expected values for the samples with standards
ranging from 0.1 to 1.6 milligrams of fluoride
per liter (mgF/L). Dilutions were used from a
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standard fluoride solution at 100 mg/L (Orion,
940907). One ml of each of the five standards
was collected, and 1 ml of “Total Ionic Strength
Adjustment Buffer” (TISAB II) was added, a pH
adjustment buffer, ionic strength and decom-
plexing agent, widely used in fluorine ion ana-
lyzes. Once the calibration curve was reached and
the equipment was ready to perform the analyses,
the samples were read in duplicate and the TIS-
AB II compound was added at a 1:1 ratio. The
values obtained in the ion analyzer were in mil-
livolts (mV) and were converted into milligrams
of fluoride per liter (mgF/L) when transferred to
a Microsoft Office Excel spreadsheet.

Sending the results to the municipalities

The results of the water sample analyses were
sent monthly to the water treatment managers,
Health Secretaries and Oral Health Coordinators
of each location.

Classifying fluorine contents

The classification of the samples’ fluorine
content adopted the recommendation drafted
by the Collaborating Center of the Ministry of
Health in Oral Health Surveillance (CECOL),
which is based on the principle of more signifi-
cant benefit to caries prevention and lower risk of
developing dental fluorosis, also considering the
mean of the maximum annual temperatures of
each location. For the studied region, the recom-
mended bracket ranges from 0.55 to 0.84 mgF/
1L (Chart 1).

Results

In the period from November 2004 to Decem-
ber 2016, 32,488 samples of public water supply
were collected and analyzed, in duplicate. In the
percentage distribution of the samples (Table 1),
it was observed that 50.94% of them were within
the range that provides the maximum benefit in
the prevention of caries and minimal risk in the
development of dental fluorosis; 20.12% were
included in the maximum benefit interval and
moderate risk. Only a small proportion (4.48%)
of the samples had fluorine contents higher than
1.14 mgF/L. Approximately a quarter of the sam-
ples had fluorine levels below the minimum level
in order to achieve maximum preventive benefit.

In 2004, the analysis of the annual means of
fluorine levels of each locality (Table 2) through-

out 12 years found that 21 cities (52.50%) had
mean levels within the recommended parameter,
and in 2016, this number increased to 32 cities
(80.00%). In 2004, 47.76% of samples had values
in the range 0.55-0.84 mgF/L, and this increased
to 58.22% in 2016 (Graphic 1).

Fifteen municipalities that initially had mean
levels of fluoride below 0.55 mgF/L in their pub-
lic water supply adapted their levels during for
the project: Barbosa, Bento de Abreu, Birigui,
Bratina, Brejo Alegre, Buritama, Castilho, Clem-
entina, Glicério, Itapura, Lourdes, Nova Castil-
ho, Santo Antonio do Aracangud, Sud Mennucci
and Valparaiso. However, not all of them could
develop the method adequately, as observed in
the municipality of Murutinga do Sul, which
evidenced fluoride concentrations below the rec-
ommended level during the whole period of the
study. An improvement was evidenced by com-

Chart 1. Fluoride concentrations and benefit and risk
levels for locations whose maximum temperature
averages are between 26.3°C and 32.5°C, according to
CECOL.

Fluori
uorld.e Risk
content in Benefit .
. (production
water (caries
(in ppm or m, revention) of dental
pp 8 P fluorosis)
/1)
0.00 to 0.44 Negligible Negligible
0.45 to 0.54 Minimum Low
0.55 t0 0.84 (*) | Maximum Low
0.85to 1.14 Maximum Moderate
1.15to0 1.44 Questionable | High
1.45 or more Harmful Very High

Source: Collaborating Center of the Ministry of Health in Oral
Health Surveillance (CECOL) of USP Public Health School.

Table 1. Absolute and percentage distribution of water
samples from 40 municipalities in the northwest of
Sao Paulo, from November 2004 to December 2016,
by fluorine content.

mgF/L n %
<0.55 7,945 24.46
from 0.55 to 0.84 16,548 50.94
from 0.85 to 1.14 6,536 20.12
>1.14 1,459 4.48

Total 32488 100.00
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Table 2. Annual means (and standard deviations) of the fluorine levels (mgF/L) of 40 municipalities in the northwest of Sao Paulo, from November 2004 to December 2016.

2016
sd mean

2015
sd mean

2014
sd mean

2013
sd mean

2012
sd mean

2011
sd mean

2010
sd mean

2009
sd mean

2008

sd mean

2007
sd mean

2006
sd mean

2005
sd mean

0.71 0.10

2004
mean

sd
0.81 0.14

Municipality

0.59 0.17 0.75 0.11 0.67 024 0.69 0.16 0.54 0.22 0.66 0.26 0.93 0.17 0.71 0.11

0.34 0.21

0.58 0.44

0.69 0.40

Nova

Independéncia

0.52 0.20
0.70 0.11

0.53 0.26
0.77 0.10

0.56 0.27
0.78 0.16

0.78 0.19

0.63 0.05
0.74 0.13

0.66 0.07

*

*
0.60 0.07

0.76 0.01

0.58 0.06
0.64 0.06
0.90 0.04

0.61 0.10 0.55 0.13
0.64 0.10

0.57 0.11

0.59 0.06
0.83 0.07

0.88 0.10

Nova Luzitinia

0.76 0.09
0.82 0.14

0.63 0.11

0.60 0.06
0.88 0.04
0.73 0.06

0.58 0.12

0.76 0.10

0.73 0.11

0.66 0.06
0.79 0.07
0.61 0.09

0.64 0.21

Pendpolis

0.75 0.14 0.76 0.16

0.84 0.10

0.88 0.15

0.85 0.06

0.75 0.17

0.88 0.02
0.74 0.05

0.91 0.07
0.67 0.05

0.63 0.10

0.88 0.05
0.67 0.09
0.70 0.14

Pereira Barreto

0.81 0.09 0.88 0.11 0.71 0.10 0.87 0.15

0.87 0.19

0.78 0.22

0.70 0.06
0.78 0.06

0.07 0.01

Piacatu

0.74 0.10 0.80 0.17

0.72 0.12 0.76 0.15 0.84 0.16

0.74 0.21

0.60 0.10

Rubidcea

0.79 0.38 0.64 0.14 0.57 0.23 0.61 0.13 0.74 0.17 0.69 0.15 0.83 0.15

0.37 0.30

0.52 0.18

0.51 0.24

0.72 0.15

0.40 0.36

Sto. Ant. do

Aracangud

0.66 0.05 0.68 0.12 0.79 0.10 0.80 0.08 0.84 0.16 097 0.13 0.73 0.15

0.63 0.16

0.69 0.08 0.68 0.06 0.67 0.07

0.66 0.12

0.69 0.02

Santépolis do
Aguapei

0.68 0.07
0.34 0.08
0.65 0.14

0.67 0.04
0.33 0.12

0.78 0.06
0.46 0.21

0.74 0.11

0.79 0.06
0.46 0.20
0.76 0.10

0.68 0.08
0.55 0.26

0.70 0.15

0.58 0.03
0.54 0.35

0.63 0.05
0.61 0.52

0.65 0.06

0.57 0.04
0.81 0.35

0.64 0.05

0.57 0.06
0.82 0.36
0.66 0.08

0.63 0.07
0.61 0.30

0.58 0.05
0.79 0.25

0.57 0.07

0.91 0.13

0.51 0.06

Sud Mennucci

0.46 0.20

1.05 0.02
0.64 0.04

Suzandpolis

0.71 0.08
0.99 0.33

0.86 0.17

0.73 0.12

0.68 0.07
0.80 0.13

0.59 0.07
0.72 0.20

Turiaba

0.83 0.82

0.83 0.10 0.86 0.16

0.84 0.12

0.82 0.07

0.73 0.13 0.73 0.14

0.79 0.21

0.53 0.26

Valparaiso
*no water samples were sent in any month of the year.

paring the proportion of samples that had values
between 0.55 and 0.84 mgF/L in 2004 and 2016
(Graphic 1).

In 2004, considering its means, the munici-
pality of Lavinia had below-recommended levels.
Over the years, it began to adjust them, maintain-
ing ideal concentrations for six years. In 2016, its
annual average was 0.47 mgF/L. Suzandpolis ini-
tially had mean levels of fluoride above the ideal
range, which was adequate in the second year, re-
maining as such until 2011. Then, from this year
on, the mean values of fluorine levels decreased
and were below the recommended level in 2016.

Discussion

In this study on water fluoridation in munici-
palities in the state of Sdo Paulo, 50.94% of the
analyzed samples were within the recommended
range (0.55 to 0.84 mgF/L), based on the crite-
rion of maximum benefit of caries prevention
and minimal risk in the development of fluorosis
(clinically, this condition causes opaque spots on
the enamel of affected teeth, and in more severe
cases, can damage the normal mineral structure
of the dental element, causing brownish or yel-
lowish regions), and 20.12% were in the range
of maximum benefit and moderate risk (0.84 to
1.14 mgF/L). While the classification developed
by CECOL assumes 0.55 to 0.84 mgF/L as the
ideal range, much is discussed about the range of
0.84 to 1.14 mgF/L, because although it does not
provide the minimal risk, it promotes the maxi-
mum benefit in preventing tooth decay. Thus, we
can consider that 71.06% of the analyzed sam-
ples have fluoride levels that ensure maximum
efficiency in the prevention of the disease.

The water fluoridation heterocontrol proj-
ect became a valuable tool that helped for twelve
years 15 municipalities that did not meet the
minimum levels required adjust fluorine levels
in their waters, as well as collaborated with many
others towards maintaining the recommended
levels. Worth highlighting is the establishment of
partnerships between the university, municipali-
ties and health services, since the monthly results
systematically sent to water treatment managers,
health secretaries and oral health coordinators
assisted the municipal managers to better elabo-
rate their strategies and actions, aiming at adapt-
ing or changing the operationalization of the
method considering the plans of each location.

Joint work and collaborations between the
Institutions have proved to be effective, so that
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Graphic 1. Proportion of water samples from 40 Sao Paulo municipalities containing fluorides in the range of

0.55 to 0.84 mgF/L, by year.

in 2016, only three of the 40 municipalities of
the DRS-II did not reach the minimum recom-
mended water supply fluorine content, namely,
Murutinga (0.35 mgF/L), Suzanépolis (0.34 mg-
F/L) and Lavinia (0.47 mgF/L). Thus, a thorough
analysis should be performed in these locations
to identify and remedy the method operation-
alization’s difficulties, which are mainly related
to the maintenance of the available equipment,
financial resources to implement the method,
human resources training or the complex water
distribution network?®.

In this context, one of the cities included in
the project, Birigui, has a complex distribution
network, consisting of Water Treatment Plant
(WTP), semi-artesian wells, artesian and deep
wells, deep well pipeline joints with WTP and
alternative sources, totaling 42 collection points.
Some studies performed in this location showed
that approximately 51% of their water samples
had contents above 0.84 mgF/L**%. It is known
that deep wells generally contain high concen-
trations of fluoride”, and this may become a
hindrance since the defluoridation processes are
expensive, which is a technological challenge,
reflected in the technical and economic aspects.
One of the suggested strategies to solve this
problem was mixing the water to reach the rec-
ommended fluoride content and, thus, new pipes
were acquired to restructure the distribution
network, promoting the combination of deep

well water with other abstraction sources to di-
lute high ion levels. It should be emphasized that
while Birigui has most of its average annual flu-
orine levels in the recommended range, the sam-
ples from the collection points of the areas sup-
plied by the deep wells evidence higher values in
comparison to their other abstraction sources®.

Thus, we highlight the criteria established by
the heterocontrol project developed by FOA-UN-
ESP, when selecting the sample collection points
according to the number and location of the
water supply sources in the municipality. This is
because analyzing the fluorine content and the
efficacy of the method based only on the annual
mean of the municipality may not represent the
real condition to which the entire population is
exposed, especially in the locations with differ-
ent of water abstraction sources. For example,
the municipality of Itapura, in 2016, had 0.61
mgF/L and 1.04 mgF/L as the lowest and highest
average fluorine content at its collection points,
respectively. However, the annual means of the
municipality was 0.82 mgF/L. The methodology
adopted by the project allows the identification
of areas where the population may be exposed to
fluoride levels in the waters outside the recom-
mended parameters, thus directing the planning
actions in specific regions within the municipali-
ty to solve the issue.

The maximum value observed in the samples
concerning the fluorine content was 2.19 ppm
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(parts per million), but it was a one-off result,
and high values were not rechecked at this point.
One should be watchful when high levels are
found repeatedly in the same collection points,
a condition that can bring complications, espe-
cially the development of dental fluorosis in the
population consuming water from this abstrac-
tion source.

Meetings were held with water supply man-
agers, health secretaries and oral health coordi-
nators of each city every year since the beginning
of the project to update information on the wa-
ter supply network and operationalization of the
fluoridation method, where the main difficulties
in controlling the recommended levels of fluo-
ride were verified, analyzed and discussed with
the municipal authorities, and discussions about
the importance of heterocontrol in the preven-
tion of caries and dental fluorosis were held.

In locations with the highest variability of
fluorine levels, meetings were held “in loco” with
the technical officer responsible for water treat-
ment to identify and understand the difficulties
observed to maintain the recommended values.
These events assist municipal authorities and
managers in the planning of their public health
actions, aiming at ensuring quality water to the
entire population, especially in municipalities
with more than one gross water abstraction
source.

In 2006, a study was carried out with the
same 40 municipalities of the DRS-II of the state
of Sdo Paulo, in which only 38.19% of the sam-
ples collected in them had fluoride contents with
acceptable concentrations in their waters®. Such
research showed that five municipalities had not
adopted the fluoridation method in that period.
The findings of this study reveal improved con-
trol of the water fluoridation process and in the
adequacy of the method in the locations. Certain
developed countries, especially European high-
HDI countries, are withdrawing the method of
fluoridation in their water supply. This served as
justification for some authors, and even for pub-
lic information that the measure is outdated and
may be exposing people who have access to health
risks. The oral health condition of the Brazilian
population cannot be compared to the condition
of the inhabitants of developed countries.

The significant disparity between the Brazil-
ian regions regarding the value of DMFT*, which
is an index used in epidemiological studies in the
dental area to record the number of teeth that are
or have been affected by caries, emphasizes that

fluoridation is still very necessary in the country,
especially in less developed locations, where its
inhabitants can hardly have access to gels, var-
nishes, or other fluoridated products®.

We found that the method is low-cost and,
thus, indicated for the Brazilian population: in
Sdo Paulo, the average cost per capita/year was
R$ 0.08 (US$ 0.03) in 2003, and the accumulated
value from 1985 to 2003 was R$ 1.44 per inhabi-
tant®”. The value is significantly lower when com-
pared with the mean cost of dental procedures,
such as restorations, fillings and extractions. In-
ternational studies have also shown the low price
of fluoridation. In 44 Florida (U.S.) locations, the
cost was US$ 0.45 per person/year®’; in the 1980s,
in the United States, values found ranged from
US$ 0.25 to US$ 0.50 per person/year*.

As previously mentioned, the method’s effi-
cacy has been proven for a long time by several
studies'®'>". The systematic review by McDonal-
gh et al.* on the subject showed that fluoridated
regions evidenced more children without caries
compared to non-fluoridated areas. Another sys-
tematic review work that aimed to analyze the
effects of water fluoridation on caries prevention
and also on the risks of developing dental fluo-
rosis has shown that the measure is effective in
reducing caries levels in the deciduous and per-
manent dentition in children®. There is also ev-
idence that inadequate ion levels in public water
supply may be associated with a high incidence
of dental caries, considering that it is not enough
to adopt the method: the preventive effect is not
achieved®?*® when adequate levels are not main-
tained continuously.

Regarding the potential harmful effects of
fluorine, animal-tested laboratory research has
shown that the ion can cause damage to the
central nervous system, bone tissue, and other
tissues®. However, such experiments use much
higher doses than those recommended for drink-
ing water and do not prove that fluoridation is
harmful but that fluoride can be dangerous if
not used with caution. Some authors argue that
there seems to be no way out of this moral di-
lemma, even if the measure were risk-free, since
it would still violate the principle of citizen au-
tonomy, and people are not at liberty of refusing
to use fluoridated water®. If there is no solution
from an ethical point of view, decisions regard-
ing the measure must be taken at the political lev-
el, which meets some interests and, at the same
time, contradicts others, directly interlinking
public health and democratic values.



Conclusions

Public water supply fluoridation is a useful public
health measure provided for and regulated by law
so that public health policymakers should devel-
op strategies or promote partnerships to ensure
that all citizens have access to fluoridated water

Collaborations

SAS Moimaz: idealization and critical review of
the article regarding the fluoridation theme and
its benefits. LFP Santos: conception of the word-
ing and verification of the data. TA Saliba: ide-
alization and critical review of methodological
aspects. NA Saliba: critical review on the theme
“history of fluoridation in Brazil”. O Saliba: crit-
ical review of the statistics used in the article, as
well as of the methodological aspects.

and within recommended standards. Most of the
municipalities of this study have fluorine at the
recommended levels in their public water supply.
Heterocontrol programs are essential strategies
that assist in the surveillance of the method, with
fundamental participation in the provision of
quality water to the population.
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