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ABSTRACT Water surveillance workers play a key role in the implementation of the National
Water Quality Surveillance Program for Human Consumption and hold information sug-
gesting the degree of structuring and institutionality of practices at the local level of health
organizations. The objective was to describe the potentialities and difficulties related to the
water fluoridation surveillance in a Brazilian metropolitan region according to the workers’
view. Semi-structured interviews were conducted with professionals from seven cities in met-
ropolitan region of Espirito Santo, Brazil, which were recorded, transcribed and interpreted
in full according to the Thematic Content Analysis. The results allowed the elaboration of
categories: recommendations of the legislation and the practice of fluoride concentration
external control; difficulties and potential of the work process; dissemination of information to
society. Most of the workers followed the current recommendations of the current legislation
in the period of the interviews (Ordinance MS n° 2.914/2001), however, the need for structural
and organizational adjustments was noted. The fluoride surveillance process faces problems,
involving sample collection, analysis and dissemination of results. It’s clear the need for greater
prioritization and allocation of resources for expansion and qualification of the surveillance
of this public health measure.

KEYWORDS Water supply. Fluoridation. Surveillance. Environmental health surveillance.

RESUMO Os trabalhadores da vigildncia da dgua exercem importante papel na implementagdo
do Programa Nacional de Vigildncia da Qualidade da Agua para Consumo Humano e detém
informacées sugestivas do grau de estruturacdo e da institucionalidade das prdticas no dmbito
local das organizacées sanitdrias. O estudo objetivou descrever as potencialidades e as limita-
¢bes relativas a vigildncia da fluoreta¢do da dgua em uma regido metropolitana brasileira segun-
do a visdo dos trabalhadores. Realizaram-se entrevistas semiestruturadas com profissionais de
sete municipiosda regido metropolitana do estado do Espirito Santo, Brasil, que foram gravadas,
transcritas na integra e interpretadas segundo a Andlise de Contetido Temdtica. Os resultados
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permitiram a elaboracdo das categorias: recomendagdes da legislacdo e a prdtica do heterocon-
trole da concentragdo do fluoreto; dificuldades e potencialidades do processo de trabalho; dis-
seminacdo das informacdes para a sociedade. A maioria dos trabalhadores seguia as recomen-
dagées da legisla¢do vigente no periodo das entrevistas (Portaria MS n°2.914/2011), porém,
notou-se a necessidade de adequagdes estruturais e organizacionais. O processo de vigildncia do

fluoreto enfrenta problemas que envolvem a coleta da amostra, as andlises e a divulga¢do dos

resultados. E nitida a necessidade de maior priorizacdo e alocagdo de recursos para ampliacdo e
qualificagdo da vigildncia dessa medida de satide publica.

PALAVRAS-CHAVE Abastecimento de dgua. Fluoretacdo. Vigildncia. Vigildncia sanitdria

ambiental.

Introduction

Water quality health surveillance is recog-
nized worldwide as an essential strategy to
ensure safety and quality standards. Among
the quality parameters, fluoride stands out™.
The United States of America (USA) and Brazil
are countries with large territorial extensions
and high population coverage of public water
fluoridation, however, there are important dif-
ferences in water quality monitoring between
the two countries. In the USA, inspection and
audit actions are performed periodically to
ensure that water quality parameters are met
by the treatment companies?3. On the other
hand, in Brazil, since 2000, the water quality
monitoring that is offered to the population is
the responsibility of the municipal health au-
thorities, which carry out surveillance actions
and implement their own sampling plan4.
The National Water Quality Surveillance
Program for Human Consumption (Vigiagua)
was created at the end of the 1980s5, and fluo-
ride concentration is a relevant parameter
for the evaluation of drinking water quality,
either due to the potential to cause dental
fluorosis, when at high levels, either because
of the possibility of preventing dental caries
when at appropriate levels. For this reason,
establishing safety levels for fluoride in drink-
ing water is an essential measure of health
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protection®. In this sense, Ordinance MS n°
2.9147, in force since 2011, established that
drinking water must comply with the stan-
dard of health hazardous chemicals, with 1.5
mg F/L being the maximum allowed value of
fluoride ion. In 2017, Ordinance MS n° 2.914
was incorporated by Consolidation Ordinance
n° 58, which reaffirms water potability stan-
dards and consolidates previous resolutions
on a permanent basis.

Maintained by normative instruments since
then, health surveillance should be carried out
by health system management bodies, indepen-
dent instances of those responsible for water
treatment, through observation and direct anal-
ysis of samples from the distribution network.
These characteristics meet the principle based
on the notion of external control, recognized by
researchers as a very important aspect from the
point of view of surveillance®1, whose activity
does not replace or disclaim companies and
water treatment enterprises in carrying out
their operational controls?.

However, the monitoring action, by local
health authorities, does not occur uniformly
throughout the Country. Some capitals, several
municipalities and some states have not yet
organized a permanent system of sampling,
collection and physical-chemical analysis
to monitor water fluoridation and ensure
knowledge and control of the measure within
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a health surveillance program". A study in
Brazilian municipalities with more than 50
thousand inhabitants showed that only 209
(53.0%) of those with half or more of the
population covered by water fluoridation
performed surveillance based on external
control data, and the situation was better in
Southeast and South regions and very poor in
other regions, indicating the urgent need to
formulate strategies in order to include the
topic on the agenda of all health managers®.

In fact, gaps between the formulation of the
program and its implementation at the munici-
pal level, problems of training of surveillance
workers and the matter of professional profile,
among other aspects, have been documented
in the literature15, Thus, the situation cor-
responds to a picture composed of workers
dispersed in various nomenclatures, institu-
tional linkages, relationships and different
working practices, which results from multiple
aspects, among which, the fragmentation of
the surveillance field - health surveillance,
epidemiological surveillance, environmental
health and worker health surveillance - and
the process of decentralization of responsi-
bilities and actions of the area between the
government levels'é stand out.

A study in the USA compared the level of
knowledge on fluoridation of water treatment
plant operators and found that workers at large
plants had greater knowledge than operators
at small water treatment plants'. On the other
hand, Brazilian experience has shown that the
surveillance system has positive effects on the
quality of public water fluoridation, as itis an
essential strategy to ensure safety and quality
standards for human consumption®.

Despite the importance of fluoride concen-
tration monitoring actions in water, there are
many questions among leaders who participate
in decision-making processes on health and
health system in the Country®, and no study
has examined the perspectives and difficulties
regarding the fluoridation monitoring process
in the view of workers and agents of water
quality surveillance for human consumption.

As they work at the operational level and play
an important role in the implementation of
actions related to water surveillance policy,
these workers have information that may offer
relevant elements that suggest the degree of
structuring and institutionality of certain
practices within local health organizations.

Given the above, the objective of this study
was to describe the potentialities and limita-
tions related to water fluoridation surveillance
in a Brazilian metropolitan region according
to the workers’ view.

Methods

It is a qualitative approach research. The
choice of this methodology is justified due to
the objective that qualitative research has to
answer to complex themes, addressing a level
of reality that cannot be quantified and that
involves the universe of meanings, motives,
aspirations, beliefs, values and attitudes™.

The present study was carried out in the
seven municipalities of the Grande Vitéria
Metropolitan Region (RMGV), state of
Espirito Santo (ES), Brazil: Cariacica; Fundio;
Guarapari; Serra; Viana; Vila Velha and Vitéria.
This region concentrates most of the popula-
tion of the state of Espirito Santo (50.24%)2°
and, in 2017, presented the Municipal Human
Development Index (MHDI) of 0,781, above
the Brazilian average of 0,77821. According to
data from the National Sanitation Information
System (SNIS), in 2017, the coverage percent-
age of treated and fluoridated water supply
in the RMGV was 88.15%. The municipality
with the highest coverage was Vila Velha, with
95.80% of its population served, and the one
with the lowest coverage was Viana, with
71.40% (www.snis.gov.br).

The research subjects selection criteria
was the performance of the professional as
a municipal technical reference of Vigiagua,
represented by a server in each municipal-
ity, totaling seven subjects. As a data collec-
tion technique, semi-structured individual
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interviews were carried out, so that the issues
emerged from a script containing the following
triggering questions: ‘Could you talk a little
bit about how the water surveillance process
happens, including fluoride surveillance, rou-
tinely?’; ‘How is the dissemination of the results
obtained?’; ‘Is information communicated to
civil society?’; ‘What are the difficulties in the
water quality surveillance process, includ-
ing fluoridation surveillance?’; and, ‘in your
opinion, what could improve the water quality/
fluoridation surveillance process?’. This script
was previously tested by means of a pilot study
conducted in April 201522, in a city in the state
that did not make up the study region, for veri-
fication and adequacy of the guide script.

The interviews were conducted between
December 2015 and February 2016, with an
average duration of fifty minutes, at a place
and time chosen by the participants. The audio
recordings of the interviews were transcribed
in full with the aid of the Listen N Write
Free program. To guarantee anonymity, the
interviews were identified with the letter I,
followed by an arabic number (I1 to 17). In
addition, the interviewees were consulted
regarding the existence of protocols or docu-
ments to guide their activities.

The examination of the material obtained
from the interviews was guided by Thematic
Content Analysis?3. The interpretation of the
content was performed in order to look for
aspects underlying the apparent reality’®23, as-
suming that narratives can allow access to ‘local
knowledge’, multiple voices and experiences in
an organizational context capable of illuminat-
ing certain dimensions that provide a deeper
understanding of public administration?4, and
taking as theoretical reference knowledge in the
area of water surveillance and the notion that,
in the transit to democracy, the Brazilian public
administration has been undergoing major
transformations, in which new practices and
expectations of modernization arose, but many
of its traditional features were not removed?s,

The research was approved by the Research
Ethics Committee (CEP) of the Federal
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University of Espirito Santo (Ufes), following
the norms of Resolution n® 466,12, under Opinion
n° 767.637 (CAAE: n° 32266514.6.0000.5060).
All participants were informed and signed the
Informed Consent Form.

Results

No protocol or guidance document for re-
spondents’ activities was obtained from them,
an aspect that will be discussed in the next
section. At the beginning of the interview, the
workers were asked about the routine of the
water quality monitoring process for human
consumption and whether the fluoride param-
eter was included. Regarding the collection
points for analysis, most of the professionals
interviewed showed that they performed the
collection in public places with large circula-
tion of people, as described by Ié:

[...] we prioritize health facilities, teaching es-
tablishments, kindergartens, elementary schools,
high schools, maternity hospitals, high traffic ar-
eas such as bus terminals, railway station.

In addition, according to the workers, the
collections were carried out on predetermined
days and scheduled at the Central Laboratories
of Public Health (Lacen), ES, body responsible
for all analyzes of the municipalities studied.

As for the number of samples collected
monthly, most of the municipalities studied
seek to respect the legal determinations: “Per
month, there are 40 microbiological analyzes
and 18 for fluorine. This number is given per
month [...]” (I5). The 12 showed that the mu-
nicipality determined the number of samples
according to population size:

53 monthly samples, because it is according to
the stocked population. Of the 53, only 13 sam-
ples are made for fluorine, which is mandatory
according to the Ordinance, right?

On the other hand, I4 stated that, in his
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municipality, the fluoride parameter has not
been analyzed:

It's been a long time since we made fluorine here
in our city [...] because we didn't schedule [...].
Because when we make fluorine, we have to
make an observation.

Regarding field activity, most reported
having a specific employee who was solely
responsible for the collection. “The boys help
me, in collecting. The day I can’t come, they go
and collect. I told them on, and they do [...]” (I5).
However, one technician said he performed
all collection activities on his own: “I go to the
field myself][...]” (13).

When asked about the difficulties and what
could improve in the process of monitoring the
quality of water for human consumption, in
general, all workers reported some difficulty
in performing their duties. As an important
point, I7 mentioned the lack of structure:

So, today my difficulty is more structural: com-
puters are bad, our internet has a very bad capac-
ity, when you go to feed the system, the internet
doesn’t work well and crashes all the time.

Also, one worker reported that, besides
being the only one to perform all program
activities, the municipality has a limited struc-
ture “here I am the only one, right?, and we,
still, have a small structure [...]” (13).

The unavailability of vehicles to collect
samples and transport them to the reference
laboratory was emphasized.

Today, the reality is that we have the difficulty of
the car and also the driver to make the collections

[..1.C16).

We only have one car in the morning, and, in the
afternoon, another person take the sample. We
only have it in the morning, and that's it [...]. (I1).

Regarding laboratory-related difficulties,
most workers reported the delay with which

the analysis reports are ready, which is up to
15 days in some municipalities:

[...] because, in 10 days, or seven days, or 15 days,
it depends, we cannot take another measure for
that because the situation has gone. (17).

Usually, the analysis take from 3 to 15 days, and we
would need a more immediate response [...]. (15).

[...] We need to monitor this with the fastest in-
formation, which would be hourly, then develop a
tool that would be able to give us this answer. (16).

The lack of inputs was also mentioned,
making it difficult for the laboratory to process
sample analyzes: “Look, it happened last year, it
happened in the year before last year too, the lack
of input in Lacen to perform the analysis” (I5).

One last difficulty was highlighted by a
worker who reported the extensive work
demand and responsibility for managing
various instances of drinking water quality
surveillance and other programs, such as
Health Surveillance of Populations Exposed to
Contaminated Soil (Vigisolo). “Here, today, in
fact, I am responsible for Vigiagua and Vigisolo,
apart from the issues of extra demands [...]” (I3).

Regarding the potential of Vigiagua and
its work, two of the interviewees highlighted
aspects related to the competence of the work
team. 17 reported having a well-trained and
responsible team:

[..] It is an excellent team. You can leave the
team alone because they know the skills, the re-
sponsibilities ... They will get the job done.

The last point raised during the interview
concerns the dissemination of the results
obtained during the surveillance process.
In this item, all workers stated that this
step does not occur in their municipality.
14 stated not considering the necessary
measure: “No, I do not consider it important.
I think that who would have to disseminate
this is the (concessionaire) anyway”. Another
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interviewee recognized the importance of
the measure:

| think it would be important, yes, for the popu-
lation to know about the data. It turns out it is
a program that it is made, but it is an invisible
program for the population. (17).

Another worker reported that:

We once thought of suggesting the inclusion of
a field on the City Hall website where the popu-
lation could consult the surveillance data even
though we do, but today there is no way of dis-
closing it. (I1).

Given the results, the discussion was
presented in three categories of analysis: 1.
Recommendations of the legislation and the
practice of external control related to fluoride
concentration; 2. Difficulties and potentialities
of the work process; and 3. Dissemination of
information to society.

Discussion

In this study, excerpts from interviews with
those responsible for the operation of water
surveillance in all municipalities of an im-
portant Brazilian metropolitan region were
highlighted, with the purpose of increasing
the understanding of the degree of structur-
ing and institutionality of practices related
to fluoride surveillance within local health
organizations.

Concerning the category ‘recommenda-
tions of the legislation and the practice of
external control related to fluoride concen-
tration’, the interpretation of the interviews
allowed to verify the conformity between
the workers’ narrative and the normative
dispositions related to the water quality
monitoring?. It was observed that all mu-
nicipalities studied, in general, followed
the recommendations of Ordinance MS
n° 2.914/2011, seeking to distribute the
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collection points, in order to ensure the
representativeness of the samples in rela-
tion to the supply system. The adjustment
to collection points is fundamental, because
if any microbiological parameter changes in
areas with large circulation and vulnerable
population, the effects will fall on a large
number of people. Spatial coverage criteria
and strategic points were mentioned, such
as: bus terminals; railway terminals; build-
ings that cover at-risk populations such as
hospitals, kindergartens and retirement
homes; and those located in vulnerable
sections of the distribution system, such
as network ends, pressure decrease ends,
locations affected by maneuvering, and
those subject to intermittent supply.

In addition, the municipalities respected
the determination of the minimum number of
samples required by National Sampling Plan
of the Vigiagua?é. Following a sampling plan is
essential to produce relevant information on
the quality of water offered to the population.
However, in one municipality, surveillance
regarding the fluoride parameter was not being
carried out, in violation of Brazilian water
quality surveillance regulations, impairing the
control of the effectiveness of water fluorida-
tion policy. The prevention of dental caries
at the population level depends on the con-
tinued maintenance of exposure to adequate
fluoride levels, which is why experts have
recommended the implementation of water
fluoridation surveillance programs by health
authorities?’. Level below the recommended
value means increased risk for dental caries,
and level above the recommended value means
increased risk for dental fluorosis, a defect in
dental enamel mineralization28. Therefore,
to ensure the benefit of fluoridation, it is not
enough to adjust the concentration of fluoride
in water, constant monitoring is necessary,
so that the measurement does not suffer un-
necessary interruptions.

It was noted that some municipalities
were following the normative devices, while
others declared surveillance practices in
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disagreement with what was determined in
Ordinance MS n° 2.914 /20117, as described by
the worker who reported that the municipal-
ity was not performing the analyzes for the
fluoride parameter. This lack of uniformity
in actions was demonstrated in a study by
Moimaz et al.2, who reported that some of
the municipalities of the state of Sdo Paulo did
not have their own place to perform laboratory
analyzes, had inadequate infrastructure and
lack of investments in the sector. Given these
situations, it is important to verify what are the
difficulties reported by the interviewees for
the proper development of their work process.

In all municipalities, difficulties were
reported regarding the availability of re-
sources that compromised the structure
needed to ensure a working process without
improvisation. Although all respondents
reported having a vehicle to collect water
on scheduled days, several mentioned that
the vehicle was not always available, either
due to lack of driver, lack of fuel or other
higher priority demand to the health au-
thority, impairing the sampling schedule
and compromising its temporal distribution
and the monitoring process related to the
period of water consumption by the popula-
tion. Eventual alteration of the parameters
during this period would not be identified
by the surveillance agencies, preventing the
fulfillment of their purpose. This problem
was also mentioned in a study that evaluated
fluoride surveillance in public water supply
in Brazilian capitals. Among the difficulties
encountered in carrying out the surveillance
process was the lack of human resources
and computers3°.

The work process of surveillance workers
must include continuous actions, without
interference, such as that caused by the lack
of vehicles, to detect changes in the analysis
parameters that may interfere with human
health®. The goal should not only be to meet
goals, but to ensure that the water consumed
by the population meets the standards es-
tablished by current legislation, controlling

the risks present in water supply through a
permanent activity3'.

Difficulties related to laboratory support
were mentioned, such as the delay in the
release of the reports and the absence of
fluoride parameter analysis due to lack of
input, aspects that hinder the entire sur-
veillance process, as it delays a possible
corrective measure that should be taken in a
timely manner to reduce potential damage.
Other studies have also identified labora-
tory support difficulties related to delayed
reporting, lack of structure, and unavail-
ability of specific analyzes30:32,

Furthermore, the report about a high
workload was also shared by all respon-
dents, who had, under their responsibility,
in addition to monitoring water quality,
other Health Surveillance programs and
activities. A high degree of demand and
fragmentation of the work process can
cause emotional tension, early fatigue, ex-
cessive anxiety and even somatic diseases;
and produce worker insecurity and stress,
impairing the workplace income33. The re-
sponsibility of managing multiple instances
of surveillance makes the process difficult,
making work demand high and the time
available to conduct surveillance of each
field, in particular, is reduced, harming the
expected results.

In relation to potentialities, two munici-
palities reported having an excellent, well-
trained and responsible work team. Having
a skilled team facilitates and optimizes the
work process, as well as helping ensure that
responsibilities are not left to the sole re-
sponsibility of a surveillance officer, enables
a better division of tasks and improves
the results obtained with the surveillance
process. It is necessary that all health pro-
fessionals working with surveillance have
an initial training related to the activities
they will perform, and it is the duty of the
responsible for the public policy management
to provide permanent education of these pro-
fessionals. In addition, they must be part of
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the permanent staff, so that knowledge in a
certain area can be transformed into effec-
tive practices32, because, today, there is still
the proliferation of precarious contracts and
outsourcing activities's,

Among the relations that the individual
presents with his institution, the working
condition is one of the first concerns.
Environmental factors, such as equipment and
materials available to perform daily activities,
have been associated with quality of work34:35,

Another relevant issue presented by the
workers was the lack of “dissemination of
information to society”, not even to the
municipal health councils. Although most
professionals considered this step extremely
important, it was observed that there were
no opportunities for society to learn about
and participate in water quality control. One
study showed that this lack of information
is reflected even among health leaders, who
are unaware of the importance of surveil-
lance in this sector'. When changes in the
water quality pattern occur, decision making
is carried out centrally, excluding the popu-
lation from the process. For this interaction
between surveillance and the population to
occur, it is essential to publicize the data
and reports produced by surveillance512,

The control of society over the State is a
process that has gradually gaining strength
in Brazil since democratization. Recently,
however, Decree n® 9.75936 of April 11, 2019,
proposed to limit the participation of civil
society in the formulation and oversight
of public policies through the extinction
of National Commissions and Councils,
threatening, therefore, the process of de-
cision taking and control of society. The
institutionalization of forms of social par-
ticipation in health policies through health
councils and health conferences, combined
with mechanisms that regulate the dissemi-
nation of water quality information to the
population in both monthly and annual
reports3?, represent important conditions
that can help to drive greater commitment of
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public administration to the needs of society.
However, the effective modernization of the
State will depend on reforms that alter the
system of power relations, redistributing
power resources and altering the channels
of communication between the public and
its administration?s.

The observed results reinforce the need
for the new attributions and competences
acquired by the municipalities since the
1988 Constitution, with emphasis on the
responsibilities in the field of health sur-
veillance, to be accompanied by a profes-
sionalization process of the local public
administration. The new roles and com-
petences should provide job security and
permanent education for civil servants to
ensure the identity of workers in the area,
combined through supportive strategies
and programs to promote the building of
a local public administration focused on
needs of the citizen.

Final considerations

Although workers as a whole, have demon-
strated compliance with regulatory standards
related to water quality surveillance, the exter-
nal control process of fluoride parameter needs
both structural and organizational adjustments
in all municipalities. In municipalities where
legal requirements were not observed, there
is impairment in water quality surveillance.
In addition, there is no dissemination of in-
formation to society exercise control over the
State activities. The results suggest that there
is an important space for the formulation of
action strategies aimed at raising the degree
of structuring and institutionality of water
quality surveillance practices in relation to
the fluoride parameter. Therefore, the work
processes must be adjusted by guaranteeing
their conditions and the permanent education
of the professionals, so that the norms can be
put into practice and the expected results can
be achieved.
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