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RESUMO

AVALIACAO DE UM SISTEMA DE FILTRO DOMICILIAR COMO ESTRATEGIA
PARA DESFLUORETACAO DE AGUA EM UMA ZONA RURAL ENDEMICA PARA
FLUOROSE DENTARIA EM MINAS GERAIS, BRASIL.

OBJETIVOS: Altas concentragtes de flGor sdo encontradas, naturalmente, na &gua em todo
0 mundo. Este estudo avaliou se um novo sistema de filtro domiciliar, com base em
microesferas adsorventes do composto alumina-carvéo ativado, € apropriado parareduzir altas
concentragdes de flor na &gua de abastecimento, de uma zona endémica para fluorose
denté&ria. METODOS: Um estudo de intervencdo foi conduzido em uma comunidade rural,
durante 22 semanas, em 4 domicilios com 20 residentes, entre criancas, adolescentes e
adultos, em uma zona endémica para fluorose dentaria, no norte do Estado de Minas Gerais,
Brasil. Nessa comunidade, a concentragdo de flUior na agua do pogo artesiano foi 3,7 vezes
maior que o idea para a regido. Durante 15 semanas foram coletadas amostras de &gua do
poco artesiano/torneira (controle) e de égua filtrada pelo sistema nove vezes e, amostras
diarias de urinaforam coletadas oito vezes. Apds este periodo, uma casa teve o abastecimento
de &gua pelo poco artesiano interrompido, tendo sido substituida neste estudo. Nas sete
semanas subsequentes, amostras de agua filtrada pelo sistema foram coletadas 10 vezes e
amostras di&ria de urina, quatro vezes. A concentragdo de flior na &gua e urina foi
determinada com eletrodo especifico para o ion flior. RESULTADOS:. A concentracéo de
flbor natural encontrada na agua do poco artesiano foi de 2,56 ppm (variando de 2,17 a 2,98).
A concentragdo de fldor na agua filtrada pelo sistemafoi significativamente reduzida durante
as primeiras 5 a 9 semanas de utilizagdo do sistema de desfluoretacéo (p<0,001). Verificou-se
uma correlagdo moderada entre a concentracdo de flUor na urina e na agua filtrada pelo
sistema (r=0,31, p=0,003). O sistema produziu uma reducéo na concentracéo de fluor inferior
a 1,5 ppm durante um periodo de 5 a 9 semanas. A concentragdo de flUor na urina das
criangas ndo diferiu significativamente de um adolescente/adulto. CONCLUSOES: O
sistema de filtro domiciliar desenvolvido é capaz de reduzir alta concentracéo de flGor natural
da agua, evidenciando ser esse sistema, uma estratégia adequada para fornecer agua
apropriada para uma comunidade em &rea endémica para fluorose dentéria. No entanto, outros
estudos precisam ser realizados para que a longevidade do sistema sgja aprimorada.

Palavras-chave: Fluorose dentaria; desfluoretagdo; Doengas Endémicas.



ABSTRACT

EVALUATION OF A FILTER SYSTEM AS A STRATEGY TO WATER
DEFLUORIDATION IN AN ENDEMIC DENTAL FLUOROSIS RURAL AREA OF
MINAS GERAIS, BRAZIL

OBJECTIVES: High fluoride concentration is found naturally worldwide in water. This
study evaluated if a new domestic defluoridation filter system, based on adsorbents
microspheres of activated alumina-coal composite, is effective to reduce high fluoride
concentrations in an endemic dental fluorosis area. METHODS: A community intervention
study was conducted during 22 weeks in 4 houses with 20 individuals, between children,
adolescents and adults, in an endemic dental fluorosis rural area in Brazil, where drinking
water concentration was 3.7 higher the optimum for the region. During 15 weeks, samples of
tap (control) and filtered water were collected 9 times and total daily urine samples were
collected 8 times. After this period, one house was replaced in the study due to the
interruption of water supply in that specific house. In the subsequent 7 weeks, samples of
filtered water were collected 10 times and total daily urine samples, 4 times. Fluoride
concentration in water and urine was determined with ion specific electrode. RESULTS:
Natural fluoride concentration found in the water was 2.56 ppm (ranging from 2.17 to 2.98).
The concentration of fluoride in the filtered water from the system was significantly reduced
during thefirst 5 to 9 weeks of defluoridation (p<0.001). It was found correlation between the
concentration of fluoride in urine and filtered water (r=0.31; p=0.003). The system produced a
reduction in the concentration of fluoride less than 1.5 ppm over a period of 5 to 9 weeks. The
fluoride concentration in the urine of the children did not differ significantly from an
adolescent/adult. CONCLUSIONS: The domestic filter developed is effective to reduce the
naturally high fluoride concentration in water, proving the system to be an appropriate
strategy to provide appropriate water to a community in an endemic dental fluorosis area, but

the longevity of the system should be further studied.

Keywords: Fluorosis, Dental; Defluoridation; Endemic Diseases
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PARTE 1



1 CONSIDERACOESINICIAIS

Na regido norte do estado de Minas Gerais a escassez da agua para o abastecimento das
comunidades rurais gerou demanda por pogos tubulares, como Unica aternativa a seca.
Segundo dados do Ingtituto Brasileiro de Geografia e Estatistica — IBGE, em 2010, o
municipio de S8 Francisco, localizado nessa regido, apresentava uma populacdo de
aproximadamente 53.828 habitantes, sendo destes, 19.624 (36,45%) residentes em zona rural.
Do total de 13.504 domicilios no municipio, 2.665 apresentam abastecimento de agua
proveniente de poco ou nascente, 224 apresentam abastecimento de agua proveniente de
carro-pipa, 157 domicilios apresentam abastecimento de &gua proveniente de armazenamento
de agua de chuva em cisterna e 7 apresentam outras formas de armazenamento de agua de
chuva (IBGE, 2010).

Na zona rural do municipio de S8o Francisco ha presenca de fldor no solo e, concentragdes
elevadas de aproximadamente 5 mg/l ou ppm F, foram encontradas nas &guas dos pogos
tubulares profundos gque abastecem as comunidades rurais (Addlario et a., 2010; Ferreira et
a., 2003).

Os pocos tubulares sdo considerados fontes aguiferas eficientes, pois estdo proximas aos
locais de consumo, com pequenas redes de distribui¢do, praticamente sem perdas e com baixo
custo (Oliveira, 2012). S&o obras de engenharia geoldgica, visando 0 acesso, a exploracéo e
captacdo de dgua subterrénea, aberto por maquina ou sonda perfuratriz, de diametro raramente
superior a 60 cm, vertical, de profundidade varidvel, podendo atingir até 2.000 m, de grande
rendimento para a produgdo de &gua, podendo ser totalmente ou parciamente revestidos,
dependendo das condic¢des da geologialocal (FIESP, DMA e ABAS, 2005).

Na regido do municipio de Sd0 Francisco, 0s pocos tubulares comegaram a funcionar por
volta de 1980. Em meados da década de 1990, a prefeitura local solicitou a Fundacéo
Nacional de Salde — FUNASA, uma andlise do teor de fluoreto nos 54 pocos tubulares de
abastecimento sob sua administracdo, em razéo do diagndstico de diversos casos de fluorose
dentérianaregido (Velasguez et a., 2003).

A fluorose dentaria nos municipios de Sdo Francisco, Verdelandia e Sao Jodo das Missdes, no

norte do estado de Minas Gerais, esta diretamente associada com a ingestdo de éguas



subterrdneas com ata concentragdo de fldor, com o teor variante de 1,17 a 4,6 ppm F
(Veasguez et al., 2006; Addlario et al., 2010; Ferreiraet a., 2010).

Em estudo redizado por Ferreira et a. (2003), foi observado que nessa regido, a fluorose
dentéria manifestou-se por meio de manchas brancas e marrons, algumas com erosdo do
esmalte, acarretando problemas estéticos e funcionais irreversiveis. Associado a esse
problema, foram observados casos de dor, dificuldade de mastigacdo e, dependendo da
guantidade de substancia dentéaria perdida, o desenvolvimento de carie dentéria.

Segundo Adeario et al. (2010), uma significante parcela da populacéo local exibe um grau
moderado a severo da doenga. Em tais circunstancias, a fluorose dentaria € considerada um
problema de salde publica, uma vez que, aém dos problemas ja relatados, as alteractes

funcionais e estéticas geramente tém um efeito na autoestima e naincluséo social.

1.1. Revisdo de Literatura

O fldor (F) é o elemento mais eletronegativo e 0 mais reativo dos ametais. Pertence ao grupo
dos halogénios da tabela periddica dos elementos e é amplamente difundido na natureza,
sendo encontrado em minerais como a fluorita, criolita e fluorapatita, mas ndo se apresenta

biol ogicamente disponivel em suaforma usual.

O F é geramente acessivel na natureza, nas formas de fluoretos, presente no ambiente de
forma variada, no ar, na &gua, nas plantas e nos animais (Murray, 1986). Os fluoretos sdo
amplamente distribuidos na atmosfera devido a poeira de solos contendo F, producéo
industrial de fertilizantes fosfatados, cinzas de carvao a partir da queima de carvéo e
provenientes de gases emitidos em é&reas de atividade vulcanica (Murray, 1986; Fawell et al.,
2006). As &guas com maiores concentracOes de F, geramente subterraneas, ocorrem em
grandes e extensas faixas geogréficas associadas com sedimentos de origem marinha em éreas
montanhosas, rochas vulcanicas, graniticas e gnaissicas (WHO, 2011). Praticamente todos os
alimentos contém tracos de F e toda a vegetagdo contém F, que é absorvido a partir do solo e
da agua. Em certas plantas, como o inhame, a batata doce e a mandioca, que constituem a
base da alimentagdo em muitas areas tropicais, observam-se niveis relativamente atos de F.

As folhas de cha também podem conter nivels relativamente el evados de fluoreto, assim como



produtos de pesca, em especial as conservas de peixe, como saméo e sardinha (Murray, 1986;
WHO, 2011).

Mas, estudo realizado por Hayacibara et al. (2004) relata que apesar do cha ser uma fonte
natural rica em F e outros componentes, incluindo o aluminio, essas quantidades néo
representam um perigo para a salide em geral de acordo com a ingestdo di&ria aceitavel
sugerida pela Organizacdo Mundia de Salide/OMS (WHO, 2010). O estudo conclui, no
entanto que, alguns chas para infusdo, bem como aguns chas prontos para beber, podem

contribuir efetivamente para umaingestdo de quantidade significativa de fltor.

O metabolismo e a biodisponibilidade do F no organismo dependem da sua ingestéo, sendo
que, independente da quantidade de F que é colocada na cavidade bucal, uma porcéo reage
quimicamente com as estruturas dentarias, uma € ingerida e outra pequena € absorvida
diretamente e passa para a corrente sanguinea, através da mucosa bucal (Ekstrand et al., 1982;
Silva, 1997).

A absor¢do da maioria dos compostos de F solUveis em agua apds a ingestéo é rgpida e quase
completa, e ocorre principalmente no estdbmago. Aproximadamente 75 a 90% do F ingerido €
absorvido. Em um estébmago com elevada acidez, o fluoreto € convertido em &cido fluoridrico
(HF) e cerca de até 40% do F ingerido € absorvido no estdmago como HF. A absor¢éo de F é
inversamente relacionada com o pH do conteido gastrico, ou sgja, quando o pH do estbmago
é alto, diminui a absor¢éo géstrica, diminuindo a absor¢do de concentracdo de HF. Fluoretos
ndo absorvidos no estdmago sdo absorvidos no intestino, que ndo é afetado pelo pH
(Whitford, 1997; Marthaler, 1999; IPCS, 2002).

A concentracdo plasmatica maxima apos a ingestéo oral de fluoreto com o estbmago em
jelum é acancado dentro de 30 minutos (Murray, 1986) e o pico deste elemento no sangue
ocorre apos cerca de 40 a 50 minutos; e na saliva, apos 45 a 55 minutos (Oliveby et a., 1989;
Cury et al., 2005). Quando o F € ingerido em conjunto ou logo apds o aimento, a

concentracdo de F absorvido pelo organismo diminui (Cury et a., 2005).

A principal via de excrecéo de F € pelos rins (Spencer et a., 1975; Murray, 1986). Apos a
filtragdo glomerular, quantidades variaveis de fluoreto sdo reabsorvidas nos tubulos proximais
e distais. O mecanismo envolvido é a difusdo passiva simples. Tanto o fluxo urin&rio quanto o
pH estéo envolvidos na regulagdo da eliminacéo renal de F (Whitford, 1994; Maguire et d.,

2004). Em curto prazo, € o rim que regula o0 metabolismo geral do F no organismo, ja 0 0Sso,



por outro lado, é o correspondente da regulagdo em longo prazo (Murray, 1986).
Aproximadamente de 10 a 25% da ingestdo diaria de F ndo é absorvida. Da quantidade
ingerida, cerca de 50% é excretado pela urina em 24 horas, e quase todo o restante ficara
associada a tecidos calcificados (Marthaler, 1999).

Maguire et al. (2004) relatam que 0 metabolismo do F parece diferir entre criancas e adultos e
gue geramente, em um adulto, entre 40 e 60% da dose ingerida é encontrada na urina,
enquanto que em criangas, h4 uma absorcdo muito maior para 0 esqueleto e,
consequentemente, uma excregcdo mais baixa. Outros estudos relatam que 40 a 70% da dose
ingerida de F sdo encontradas na urina, sendo que sua excrecdo aumenta com o0 aumento da
dose ingerida (Spencer et a., 1975; Murray, 1986).

Uma vez que a principal via de excrecéo para o F ingerido € pelos rins, o0 monitoramento de
sua excrecdo e concentragdes na urina € um método Util para determinar a sua exposicdo em
populagdes humanas, sendo a urina um forte biomarcador para o F (Murray, 1986; WHO,
1994; Grandjean, 1995; DeCaprio, 1997; Marthaler, 1999; Maguire et a., 2004; Zohouri,
2006).

Estudo realizado por Martins et a. (2011) relatou que a urina, como biomarcador em criancas,
pode detectar rapidamente variagBes da quantidade de F ingerido. Um biomarcador € um
evento mensuravel gue ocorre em um sistema biol 6gico, tal como o corpo humano, e pode ser
utilizado para classificar e quantificar exposi¢des ambientais e seus efeitos relacionados. Ele
representa uma mudanca subclinica e reversivel, porém, ndo € considerado um teste de
diagnostico, mas um indicador de uma alteracéo ocorrida, que pode vir a ser uma doenca.
Portanto, um biomarcador reflete um evento ou uma sequéncia de eventos que ocorrem em
algum lugar na cadeia causa entre a exposicdo a um fator de risco e um efeito adverso
relacionado (Grandjean, 1995). A avaliacdo da exposicdo aos agentes quimicos, atravées de
indicadores biologicos ou biomarcadores, constitui um importante aspecto para a salde
publica, tendo em vista a possibilidade de se detectar possiveis riscos a salde, de se prevenir
ou minimizar a incidéncia de mortes e doencas, decorrentes da interagdo das substancias
quimicas com o organismo humano. O controle e a vigilancia possibilitam a protecdo da

sallde de popul agdes expostas (Amorim, 2003).

Singh et a. (2007) em estudo redizado na india, relatam que niveis mais elevados de F na
urina de criangas da area de estudo foram associados a uma exposi¢éo crénica de F da dgua
potavel, e que a concentragdo de F na urina aumenta com a crescente concentragdo de F na



dgua. Relatam ainda que a concentragcdo de F na urina € bem estabel ecida na literatura como
indicador de ingestdo de F por individuos e, que devem ser regularmente calculadas para

detectar o perigo de toxicidade do fluoreto em uma popul acéo.

No entanto, variagdes individuais na excrecao sdo relatadas na literatura (Likins et al., 1956;
Yadav e Lata, 2003; Franco et al., 2009). O valor excretado do ion F na urina oscila durante
um periodo de tempo, mesmo apds uma reducdo da quantidade ingerida do ion F,
provavelmente devido ao acimulo do ion no organismo. Essas diferencas podem ser o
resultado de alimentacdo distinta, tipos de bebidas e a flutuagdo dos niveis de fluoreto na agua
de consumo, assm como o pH da urina, a taxa de filtragdo glomerular, o fluxo urinario e o
estado do rim (Yadav e Lata, 2003; Maguire et al., 2004). Estudo precursor realizado por
Likins et a. (1956) aponta que, devido a esse acimulo do ion F no organismo, a estabilizacdo
do declinio da concentracdo média de F na urina, somente poderd ser observada entre a 202 e

392 semana de remocdo daingestdo de alta dosagem do ion F.

O maior contribuinte individual para aingestéo de F diariamente € a agua potavel. A ingestéo
de F a partir de agua dependera da concentracéo de fluoreto da agua, da idade do individuo,
das condi¢des climaticas e dos hébitos alimentares (Murray, 1986).

O F é distribuido de forma comunitaria, adicionado a agua de abastecimento publico
(McDonagh et a., 2000; Campos-Outcalt et a., 2012), ao sal (Baez et al., 2010) e a0 leite
(WHO, 2011). Na forma individua ou por métodos profissionais € utilizado sob a forma de
géis e solucdes para bochecho, vernizes fluoretados, dentifricios e materiais restauradores
(Tenuta e Cury, 2010; Carvaho et al., 2011). Possui eficacia cientificamente comprovada,
quando utilizado no controle e na prevencéo da cérie dentaria.

Estudos redlizados por Bowen (2002) e Tenuta e Cury (2010) relatam que o grande efeito do
F para controle de cérie baseia-se na concentragdo necessaria para exercer seu efeito: quando
0 F esta presente em concentragdes tao baixas quanto 1 UM (aproximadamente 0,02 ppm F),
os fluidos orais (saliva, fluido de placa) sdo supersaturadas pela etapa mineral fluorapatita.
Assim, mesmo quando disponivel em concentragcBes muito baixas na boca, o F pode induzir a
precipitacdo de minerais nos dentes. Este efeito, ocorrendo todos os dias, resulta no atraso da
perda mineral e prolonga o tempo necessario para as lesdes de céarie ser clinicamente
observada ou mesmo mantém a perda mineral em etapas subclinicas por toda a vida de um

individuo.



No entanto, as limitagdes do efeito anticérie do F precisam ser consideradas. O F néo interfere
com os fatores responsaveis pela doenca, ou sgja, 0 uso do aglcar e o acimulo de biofilme
(Cury e Tenuta, 2009).

Segundo Neville et al. (2004), o biofilme é uma comunidade organizada de microrganismos
patogénicos pertencentes a placa dentéria. O fluoreto disponivel sob a forma idnica na
cavidade bucal é capaz de contrabalancear as perdas minerais causadas pela producédo de
&cido no biofilme, induzindo a precipitacéo da etapa mineral menos sollvel, fluorapatita, na
estrutura do dente.

A fluoretacéo da agua de consumo humano, segundo a Fundac&o Nacional de Salde (Brasil,
2012), € um processo seguro e adequado, sendo uma medida preventiva de comprovada
eficacia, que reduz a prevaéncia de carie dentéria entre 50% e 65% em populacdes sob
exposicdo continua desde o nascimento, provocando efeitos benéficos & salide, desde que
ingerido na dose Gtima. A fluoretagcdo é também um método econdmico e apresenta um baixo
custo “per capita”, além de trazer um beneficio que atinge toda a populacéo, sem distin¢do de

ordem econdmica, social ou educacional.

Em duas revisdes sisteméticas sobre a fluoretacdo da &gua, McDonagh et a. (2000) e
Campos-Outcalt et a. (2012), encontraram uma correlacdo significativa entre carie e
fluoretacdo, com uma maior proporcdo de criangas livres de cérie na area fluoretada e,
reducdo de c&ie em criangcas e adultos. Os autores também constataram uma maior
diminuicdo, estatisticamente significante, na proporcéo de criangas livres de carie expostas a

agua fluoretada em comparagéo com aquel as expostas a agua ndo fluoretada.

Na revisdo realizada por McDonagh et a. (2000) os autores estimaram que, sei's pessoas em
média precisam receber agua fluoretada para que uma pessoa possa estar livre de carie.
Campos-Outcalt et a. (2012), observaram os beneficios do uso da fluoretacéo e a existéncia
de uma dose resposta (niveis mais elevados de F e tempos de exposi¢ao mais longos resultam

em menos lesdes de carie) com uma média de 25% de reducao da carie dentaria.

Estudo realizado por Rodrigues et al. (2009), concluiu que a ingestéo dietética de F deve ser
levada em consideracdo antes que um método sistémico de fluoretagcdo seja implementado, e
que o monitoramento da exposicdo dos sistemas de fluoretagdo ja existentes e recém-
desenvolvidos devem ser conduzidos em uma base regular.



Uma compensacdo adequada entre cérie e fluorose dentéria parece ocorrer em torno de 0,7
ppm F (Heller et al., 1997), sendo esse entdo um nivel étimo de F e, 1,5 ppm F (WHO, 2010)
o nivel maximo. Entretanto, a Organizacdo Mundia de Salde (OMS) enfatiza que esse valor

ndo € fixo, mas deve ser considerado em cada contexto (Frazéo et al., 2011).

O historico do uso de fluoreto para controle de carie esta relacionado com a aceitacéo de que
ele poderia provocar alteragdes leves no esmate em formagdo. A concentragdo de F a ser
adicionado a agua de abastecimento publico é calculada para resultar no melhor beneficio
antic&rie que poderia ser acancado mantendo a fluorose em nivels baixos e com baixa

prevaléncia (Tenuta e Cury, 2010).

A ingestdo de excesso de F, mais comumente na dgua potavel, pode causar fluorose, afetando
dentes e ossos. Quantidades moderadas conduzem a efeitos benéficos, mas em longo prazo, a
ingestdo continua de grandes concentragdes do ion F pode levar a problemas dentérios e
esguel éticos potencialmente graves. Os efeitos da fluorose dentéria desenvolvem muito mais
cedo do que os efeitos esquel éticos em pessoas expostas a grandes quantidades de F. Como
consequéncia da ingestdo continua de alta quantidade de F ingerido, podem ser observados
defeitos de mineralizagcdo do esmalte, com severidade diretamente associada a quantidade.
Geralmente, 0 aspecto clinico é de manchas opacas no esmalte, em dentes homdlogos, até
regites amareladas ou castanhas em casos de alteragdes mais graves em que 0 esmalte pode
estar com corrosdo (Fegerskov, 1994; WHO, 2010).

McDonagh et al. (2000), mostram nos resultados de revisdo sistemati ca, uma forte associacéo
entre o nivel de &gua fluoretada e a proporcéo da populagéo com fluorose dentaria. Porém, a
adocdo de outros métodos preventivos utilizando produtos fluoretados, tem sido relatada nos
ultimos anos devido a um aumento na preval éncia de fluorose dentéaria, mesmo em regides em
que a &gua ndo é fluoretada. Estudo realizado por Bardsen et al. (1999) na Noruega, relatou
fluorose em areas com baixo e ato teor de F na dgua de consumo (0,5 mg/L a 8,0 mg/L de F),
no entanto, a prevaléncia e gravidade de fluorose foi significativamente mais elevada nos
individuos que viviam em &reas com um ato teor de F, com maior risco para os individuos
gue consumiam agua proveniente de pocos artesianos. A adicéo de F a dgua de abastecimento
publico deixou de ser o Unico fator responsavel pelo aparecimento do problema. Além da
agua, os dentifricios fluoretados, os suplementos de F, as formulas infantis e os refrigerantes
s80 considerados fatores de risco (Burt, 1992; Menezes et al., 2002).



Ophaug (1994) relata que a fluoretacdo da agua, o resultado da utilizacdo da &gua fluoretada
no tratamento e preparagdo de alimentos, e a introducdo de uma variedade de produtos
dent&rios que contém fluoreto resultaram em um aumento significativo da quantidade de
fluoreto no ambiente. Zenkner e colaboradores (2005), ao revisarem a literatura, concluiram
gue 0 aumento no nimero de casos de fluorose, ou sga, 0 aumento na incidéncia dessa
patologia parece estar ligado ao uso de dentifricios fluoretados em associagdo com a &gua
fluoretada.

A fluorose dentaria se desenvolve devido a exposicdo prolongada ao F mesmo com doses
relativamente pequenas durante o periodo de formacdo do dente, desde 0 nascimento até a
erupcdo do ultimo dente, sendo que quanto mais tarde ocorrer, menor sera a gravidade da
fluorose (Murray, 1992; Fejerskov, 1994).

De acordo com Fejerskov et a. (1977), o efeito do F na formagéo do esmalte pode seguir
varios possiveis caminhos patogénicos, sendo um deles sobre os ameloblastos, na fase
secretora, diminuindo a producéo da matriz, alterando sua composicdo, e modificando os
mecanismos de transporte de ions; e nafase de maturacdo, diminuindo a remocao de proteinas
e agua. Os autores ainda relatam que outros possiveis efeitos seriam sobre a nucleagdo e
crescimento dos cristais em todas as fases da formagéo do esmalte, e na homeostase do célcio

com afluorose dentaria como um resultado indireto.

Evidéncias cientificas sugerem que a fase de maturacdo do desenvolvimento do esmalte € o
mais susceptivel aingestdo de F, embora arelacdo entre a quantidade e tempo de ingestdo de
F precisa ser mais bem definida (Burt, 1992; Browne et al., 2004). Estudos mais recentes
relatam que alteracbes no esmate sGo mais severas, se ambas as fases de secrecéo e
maturagdo do desenvolvimento do esmalte sdo expostas ao F (Bronckers et a, 2009).

Estudo realizado por Vadez-Jiménez et al. (2010), sugere que aingestdo prolongada de F tem
efeitos toxicos em funcdo da dose administrada, a idade e o tempo de exposicdo, podendo
causar danos significativos para a salde e em particular para o sistema nervoso. Os resultados
da exposi¢cdo em longo prazo a niveis elevados de F sdo irreversiveis. Niveis excessivos de F
ndo sdo perceptiveis no sabor, cor, odor ou turbidez da &gua e ao contrario de muitos outros
riscos para a salde relacionados com agua, este ndo é removido por ebulicdo. A ocorréncia de
F em niveis excessivos de agua potavel nos paises em desenvolvimento € considerada um
problemapela OMS (WHO, 2011).



Porém, as revisdes sisteméticas realizadas por McDonagh et al. (2000) e Campos-Outcalt et
a. (2012), ndo indicaram associacdo da fluoretacdo da agua sobre a incidéncia de fraturas
Osseas, cancer e mortalidade. No geral, os estudos examinados descrevem outros possivels
efeitos negativos, como a fluorose dentéria, mas fornecem evidéncia insuficiente para chegar
a conclusdes sobre aumento da incidéncia e mortalidade de cancer (osteosarcoma, 6sseo e
tireoide). McDonagh et a. (2000), sugerem gue devido ao potencial de toxicidade de doses
muito elevadas de flUor, seria sensato que futuras pesquisas tentem medir a exposicéo total ao

F em areas que estdo sendo pesquisadas.

Segundo Murray (1986), o Brasil foi um dos primeiros paises latino-americanos a fornecer
fluoretacdo na agua. Desde 1974, o Ministério da Salide (Brasil, 1975) tem expedido normas e
padrdes nacionais para a fluoretacéo, tendo em conta o teor de F natural da agua potéavel, o
estado de salde bucal da populagdo, e outros assuntos. A Portaria n°. 2.914, de 12 de
dezembro de 2011 do Ministério da Salde, dispde sobre os procedimentos de controle e de
vigilancia da qualidade da agua para consumo humano e seu padréo de potabilidade. No Art.
37 8§ 1°, descreve que a concentracdo de ion fluoreto ndo pode ultrapassar o valor méximo
permitido de 1,5 mg/L expresso na Tabela do Anexo VIl desta Portaria (Brasil, 2011). De
acordo com a Fundagéo Nacional de Salde (Brasil, 2012), 0 acesso a agua tratada e fluoretada
é fundamental para as condicOes de salde da populacéo e, viabilizar politicas publicas que
garantam a implantacdo da fluoretacdo das &guas € a forma mais abrangente e sociamente
justa de acesso ao F.

Porém, aliteratura relata a existéncia de uma cobertura desigual entre regides com fluoretacdo
das aguas de abastecimento publico. O poder publico necessita ampliar as politicas de salde e
deve assegurar que o sistema de abastecimento da agua fluoretada funcione de forma
permanente, eficiente e efetiva, permitindo que os beneficios da fluoretacdo possam realmente
ser usufruidos pela populagéo (Carvaho et a., 2011; Motter et al., 2011). Pesquisa realizada
por Cangussu et al. (2002) relata a necessidade de estudos epidemiol 6gicos longitudinais para

acompanhar atendéncia da preval éncia e severidade da fluorose dentaria.

No Brasil, os teores 6timos de fluoreto na agua tratada, considerando as capitais e o Distrito
Federal, variam entre 0,6 e 0,8 mg F/L. Para algumas cidades do Sul do Pais, ate¢ 0,9 mg F/L é
admitido. Enquanto ndo se dispde de outras fontes de captacdo de agua potavel nem de

tecnologias de custo aceitavel para o gjuste ou a remogdo de fluoreto das &guas, o vaor



maximo permitido de 1,5 mg F/L (WHO, 2010) pode ser aceito como nivel tolerdvel em
aguas para consumo humano, cuja ocorréncia de fluoreto sgja natural (Frazédo et al., 2011).

Segundo Carvalho et a. (2011), a fluorose dentaria também pode ser consequéncia da
ocorréncia natural de fluoretos em ata concentracdo nas &guas de pogos ou hascentes.
Entretanto, destacam-se algumas diferencas. os paises do chamado grupo de economia de
mercado estabelecida ou da antiga classificagdo politico-econémica de primeiro mundo
possuem politicas publicas de sallde efetivas a ponto de detectar focos de fluoreto natural em
EXCesso na agua e inutiliza-los para uso humano, oferecendo alternativas para consumo. Tal
situacao, entretanto, ndo € observada no Brasil, onde muitas vezes a agua com excesso natural
de fluoretos é a Unica aternativa de uso para a comunidade. Bardsen e colaboradores (1999)
propdem que para prevenir a fluorose, as adguas subterrdneas de pocos artesianos utilizados
para consumo humano, devem ser analisadas rotineiramente.

Aguas subterraneas e superficiais com altas concentragdes de F ocorrem em muitas areas do
mundo e s30 descritos na literatura em pelo menos 28 paises, entre eles Africa do Sul, Arébia
Saudita, Argentina, Brasil, Canad4, China, Espanha, Estados Unidos da Ameérica, Etidpia,
india, Indonésia, Itdia (Petrone et al., 2012), Japdo, México, Niger, Paquistdo, Quénia
(Mwaniki et al., 1994), Sri Lanka, Talandia, Tanzania (Yoder et al., 1998), Turquia e
Uganda.

Na Argentina, estudos realizados por Ponce et a. (2007), relatam gque na comunidade de
Charbonier, que se localizada a 115 Km noroeste da cidade de Cérdoba, foram observados
teores de 1,3 a 8,0 mg/L de F nas aguas superficiais e subterréneas, sendo que a agua de

consumo dessa popul agdo apresentou uma concentracao de F entre 2,52 a 3,43 mg/L.

Na China, a 4gua de consumo com atos niveis de F € generdizada e a fluorose tem sido
observada em todas as provincias, municipios e regifes autonomas, a excecdo de Xanga, e,
estima-se que ha mais de 1.200 municipios e quase 150 mil aldeias afetadas pela fluorose,

incluindo ainda, por derivados da poluicéo (Fawell et al., 2006).

Na Etidpia, estudo de caso realizado por Malde et a. (2011) relata vilarejos que consomem
&gua superficial e subterrénea com concentragdes de F entre 1,8+0,3 mg/L e 14,4+0,4 mg/L.
Ao simular o valor da ingestéo de F das criangas usando os métodos de andlise de fluxo de

material e andlise de fluxo de substancia, concluiram que a égua utilizada para preparacdo de



alimentos nesses vilargjos deve ter uma concentragdo de F abaixo das orientagbes da OMS
(1,5 mg/L).

Na india, pelo menos 17 estados sfo afetados por elevados niveis de F na égua (Fawell et .,
2006). Em estudo realizado por Mgumdar (2011), o autor relata que cerca de 20 estados da
india, incluindo 43 blocos de sete distritos de Bengal Ocidental, foram identificados como
endémicos para fluorose e cerca de 66 milhdes de pessoas nessas regides estdo em risco.
Nesse mesmo estudo, o autor relata vilargos que consomem concentragtes entre 2.6 a 11
mg/L F, provenientes de aguas subterraneas. Em estudo realizado por Rawlani et a. (2010)
com o objetivo de avaliar a prevaléncia de fluorose esquelética, alteracdes hematol dgicas,
bioquimicas e radioldgicas de fluorose esquel ética e ndo-esquel ética, em areas endémicas na
regido de Maharashtra (india), os autores relatam consumo de égua de poco artesiano com
teores de 4 e 4.5 ppm F. Estudo realizado por Viswanathan et al. (2010), sobre a avaliagdo da
contribuicdo da édgua no consumo total de F, em varias faixas etérias de moradores em éreas
endémicas e ndo endémicas no sul da india, observaram em &reas rurais, concentragdes de
1.72+0.30 mg/L F na &gua, com 55% da popul agéo afetada pela fluorose e 3.17+0.48 mg/L F,
com 73% das pessoas afetadas pela fluorose, respectivamente. Y adav et a. (2009), em estudo
sobre a distribuicdo de F nas aguas subterraneas e pesquisa de fluorose dentéria em escolares,
nas aldeias do Distrito Jhajjar (india), encontraram variacdo do teor de F na égua (1.52-4.0
mg F/1), e 30% a 94,85% de criancas afetadas pela fluorose.

No Brasil, a fluorose dentéria endémica tem sido relatada em comunidades rurais da Paraiba
(Sampaio et al., 1999), Espirito Santo (Carvalho et a., 2011), S0 Paulo (Netto et al., 2004;
Diniz et a., 2006; Sousa; SD), Parana (Fraga e Lisboa, 1999), Santa Catarina, Rio Grande do
Sul (Costa et a., 2004) e no norte do estado de Minas Gerais (Velasquez et a., 2003;
Veasguez et al., 2004; Veldsquez et al., 2006).

No Quénia, estudo qualitativo readlizado por Mwaniki et a., (1994) em 3 comunidades
endémicas para fluorose, com concentragcdes de F na &gua de pogo variando de 2,8 a 10,7
mg/l, observou que a fluorose dentéria foi vista como uma condicdo embaracosa por
aproximadamente 77,5% dos entrevistados. Além disso, entre 65 e 84% dos entrevistados
relatou, ter visto as pessoas afetadas pela fluorose, cobrirem a boca com a méo, ao sorrir. Da
mesma forma, uma proporcao significativa dos entrevistados das trés comunidades expressou
falta de vontade de sorrir conscientemente se os seus dentes fossem af etados pela fluorose.



Em um estudo qualitativo realizado por Castilho et a. (2010), em comunidades da mesma
regido do presente estudo, os autores observaram um forte impacto social decorrente da
fluorose dentéria na populacéo do local. No caso relatado pelos pesguisadores, ndo havia
disponibilidade de outra fonte de abastecimento de dgua para a comunidade, nem cobertura de
tratamento odontol6gico pelos servicos publicos. Além da dificuldade de acesso a outras
fontes de &gua e ao tratamento restaurador odontologico, a populagdo apresentava baixa

condic¢éo socioecondmica, com agravamento dos problemas observados.

Nos casos em que as fontes alternativas ndo estdo disponiveis, a desfluoretacdo da agua € a
unica medida para evitar a fluorose. Diversas tecnologias e técnicas, com diferentes critérios e
custos, sdo relatadas na literatura para reduzir a exposicéo ao F, tais como a utilizagdo de
materiais alternativos ricos em célcio, como o tamarindo (Khandare et al., 2004; Sivasankara
et a, 2012) e o tratamento quimico ou com métodos de absorcdo (Netto et a., 2004; Fawell et
al., 2006; Stroud, 2010). Estudos sobre fluorose endémica e diferentes sistemas de purificacéo
de &gua em diversos distritos da india e Quénia sfo descritos na literatura (Yadav e Lata,
2003; Prabhakar et al., 2008; Stroud, 2010).

De acordo com a Pesquisa Geol 6gica Britanica (British Geological Survey, 2003) os métodos
mais comuns de troca ionica para remogdo de F testados sdo a aumina ativada, carvéo
ativado, resinas de troca idnica, carvao vegetal, minerais de argila, 0ssos esmagados ou 0Sso
calcinado. As tecnologias de remocdo com maior capacidade de remocédo sdo 0s materiais de
aumina ativada e 0sso. Porém, aumina ativada ndo est4 sempre disponivel ou a pregos
acessivels e produtos de ossos ndo sdo facilmente aceitdveis em agumas culturas. Outros
métodos altamente eficientes para a remocao incluem a electrodidlise e a osmose inversa, esta
tltima considerada a melhor tecnologia disponivel (Brindha e Elango, 2011). No entanto,
estes tendem a ser de alta tecnologia, com custo mais elevado sendo, portanto, menos
adequados para paises em desenvolvimento. A maioria dos métodos desenvolvidos para
pequenas comunidades tém al gumas desvantagens em termos de eficiéncia de remocéo, custo,
disponibilidade local de materiais, quimica da &gua tratada resultante e eliminacdo de
produtos quimicos. As circunstancias locais vao ditar quais os métodos sdo os mais adequados
e ha prética, a técnica de desfluoretacdo terd sucesso de acordo com a eficécia, a aceitagdo do
usuério, facilidade de manutengdo, o grau de participacéo da comunidade, disponibilidade e

custo das matérias-primas.



Para tratamento local, observam-se também, métodos de recarga artificial, como a coleta de
&gua de chuva, a construcdo de barragens de selecdo, lagoas de percolagdo, facilitando a
recarga de agua da chuva através de pocos existentes. Adotar um método especifico para uma
area depende da fonte de fluoreto, da concentracéo inicial, e da relacdo custo-beneficio
(Brindha e Elango, 2011).

Fawell e colaboradores (2006) também descrevem diversos métodos de desfluoretacéo e
ressaltam que um método pode funcionar em uma comunidade e ndo funcionar em outra, ou
sgja, 0 que pode ser apropriado em um determinado momento e estagio de urbanizacdo de

uma comunidade, pode ndo ser em outra.



2 OBJETIVOS

2.1. Objetivo gerd

Este estudo teve como propésito verificar se um sistema de filtracdo domiciliar se constitui
em uma estratégia adequada para desfluoretacdo de agua na regido endémica para fluorose

dentéria do norte de Minas Gerais.

2.2.  Objetivos especificos

Verificar aconcentracdo de F na agua para consumo do poco artesiano locdl;

Verificar a concentracdo de F na égua filtrada pelas unidades domiciliares de

defluoretagdo (filtro) instaladas;

Verificar a correlacdo entre a concentracdo de F na égua filtrada pelas unidades
domiciliares de defluoretacéo (filtro) e na urina dos participantes que vivem na regido

endémica para fluorose dentaria;



3 METODOLOGIA

Um estudo prospectivo ndo-randomizado sem grupo controle (quase-experimental) com
duracdo de 6 meses, foi conduzido no municipio de S&o Francisco, regido norte do estado de
Minas Gerais, a fim de verificar a efetividade de unidades domiciliares de desfluoretacéo da
agua de consumo.

O projeto intitulado “Desenvolvimento de tratamento domiciliar do excesso de flUor natural
ocorrente no aquifero Bambui através de esferas adsorventes do compésito alumina-carvao
ativado e a sua qualificacéo técnica, econdmica e epidemiol gica para o combate a fluorose
dentaria na regido semi-arida do norte do estado de Minas Gerais™ foi desenvolvido a partir
do Edital MCT/CNPQ/CT-HIDRO/CT-SAUDE 45/2008 - Agua e Salide Plblica, em parceira
do Instituto de Geociéncias da Universidade Federa de Minas Gerais (IGC/UFMG) com o
Centro de Desenvolvimento da Tecnologia Nuclear (CDTN/CNEN), a Faculdade de
Odontologia da UFMG (FO/UFMG), o Centro de Educacdo Tecnolégica de Minas Gerais
(CEFET/MG) e o Instituto Mineiro de Gesto das Aguas (IGAM/MG), sob a coordenacio da
Prof.2 Dr.2 Leila Nunes Menegasse Veasquez/IGC/UFMG. A partir desse projeto, o
Laboratério de Microesferas Gel do CDTN/CNEN, desenvolveu unidades de desfluoretacéo
domiciliar e/ou de peguenas comunidades, utilizando esferas adsorventes ocas do compdsito

alumina-carvao ativado.

As esferas adsorventes ocas de alumina-carvao ativado foram fabricadas e caracterizadas pelo
Laboratério de Microesferas Gel do CDTN/CNEN. As condigdes de equilibrio e de cinética
de adsorcéo dessas esferas foram determinadas em testes no sistema de batelada. Para isso,
foram utilizadas solugBes aquosas contendo somente o ion fltor (F-) e solugdes contendo F-
adicionado ainterferentes anionicos (fosfato, sulfato, cloreto, carbonato e nitrato) e catidnicos
(Ca2") em condigdes de pH, temperatura, concentracdo inicial e razdo sdlido-liquido

previamente determinadas.

A partir dessas esferas adsorventes, foram desenvolvidas unidades de desfluoretacéo
domiciliar (filtro), dimensionadas para uso residencial. O filtro é composto de trés unidades:
um reservatério superior para conter a dgua fluoretada (de aproximadamente 30 litros) e dois
reservatorios inferiores, sendo que um deles, o menor, esta contido dentro do maior. O
reservatorio inferior menor contém as esferas adsorventes (de aproximadamente 8 litros) e o

reservatorio inferior maior contém a agua defluoretada ou filtrada (de aproximadamente 55



litros) (Fig.1). Além disso, os filtros foram desenvolvidos para ter um design de fécil
aceitaco pel os usuérios, que ndo demande consumo de energia, com um elemento filtrante de
troca facil e de manutencdo simples, construido com materiais hidréulicos convencionais e

gue ndo demanda m&o de obra especializada para operar.

Essas unidades de desfluoretacdo domiciliar tém como objetivo proporcionar uma alternativa
de saneamento, em um local onde ha excesso do teor de fluoreto na agua consumida pela
populacdo. Em condicdes laboratoriais, os métodos de desfluoretacdo demonstraram grande
capacidade de reducdo do fluor, entretanto sua aplicabilidade necessita ser comprovada

através de estudos experimentais, para que esse método se torne uma alternativa viavel.

S—

Reservatério ~30L

Reservatério contendo
as esferas adsorventes

. Reservatdrio ~55L

Fig. 1. Imagem ilustrativa das unidades de desfluoretagdo domiciliar e/ou de pequenas comunidades

Antes do inicio do estudo, todos os sujeitos foram submetidos a exames laboratoriais de urina
rotina, para verificar a cor, aspecto, pH e densidade da urina e, eventuais alteracfes a
sedimentoscopia, como células epiteiais, pidcitos, hemacias, cilindros, cristais, filamentos de
muco, flora bacteriana e presenca de elementos anormais como abumina, glicose, corpos

cetdnicos, urobilinogénio, bilirrubinas, hemoglobina e nitrito.

Uma pesquisa de campo foi realizada para que fossem estabel ecidos os critérios de inclusao
dos domicilios na amostra e a selecéo intencional desses domicilios. Ao final foi estabelecido
para a selecdo: domicilios que comportassem a utilizagdo do filtro; com um total de 4 a 7
residentes (em funcgado da capacidade do filtro); que entre esses residentes houvesse variagéo

de faixas etarias (crianca, adolescente e adulto); que os domicilios utilizassem a mesma fonte



de abastecimento local, ou sgja, 0 mesmo pogo artesiano (&dgua do pogo) e que os residentes
consentissem em participar da pesguisa com 0 compromisso de utilizar, para consumo e
preparo dos alimentos, somente a agua filtrada pelo sistema de desfluoretacdo domiciliar

(agua do filtro).

O estudo foi aprovado pelo Comité de Etica em Pesquisa da Universidade Federal de Minas
Gerais sob o parecer ETIC n° 0568.0.203.000-10. Antes do inicio das coletas, esta
pesquisadora entrou em contato com os residentes dos domicilios que atenderam aos critérios
pré-estabel ecidos de amostragem e esclareceu os objetivos do estudo. Todos os individuos e
Seus respectivos responsaveis que aceitaram participar da pesquisa assinaram o Termo de
Consentimento Livre e Esclarecido (TCLE) e receberam uma copia do mesmo, de acordo com
as normas estabel ecidas na Resolucdo CNS 196/96.

No total, quatro domicilios (Casa 1, 2, 3 e 4) participaram do estudo, com um total de 20
individuos, pertencentes a mesma comunidade rural. Para a coleta de dados foram incluidos
na pesquisa os individuos de 3 domicilios (Casa 1, 2 e 3), com um total de 6 criancas (2 a 13
anos), 2 adolescentes (14 a 18 anos) e 6 adultos (19 a 59 anos) participantes. Um dos
domicilios (Casa 3) foi substituido (Casa 4) ap6s o periodo de 15 semanas do estudo por ter
sido interrompido o abastecimento de agua pelo pogo artesiano. Apds um més de intervalo e
nas semanas subsequentes de continuidade do estudo, foram realizadas as coletas nas Casas 1,
2 e 4, comum total de 5 criancas (2 a 13 anos), 3 adolescentes (14 a 18 anos) e 6 adultos (19 a

59 anos) participantes.

3.1 Coleta de Dados

Antes da instalacdo das unidades de desfluoretacdo domiciliar (filtro) nos domicilios, os
residentes foram instruidos sobre a sua utilizacgo e foram coletadas amostras da agua do poco
para controle de possiveis flutuagdes na concentracdo de fltor, além de informacbes sobre

outras fontes do ion, como por exemplo, creme dental e cha preto.

Os filtros foram instalados dentro dos domicilios dos sujeitos participantes da pesquisa, em
um local abrigado e afastados da luz solar, de conveniéncia da familia. Durante todo o periodo

do estudo, foram realizadas observagtes e conversas com os participantes.

A metodologia das coletas de agua e urina sera descritanositens 3.1.1 e 3.1.2.



3.1.1. Coletade agua

Apés a instalacdo dos filtros amostras de agua do pogo e agua filtrada pelo sistema foram
coletadas nove vezes durante as primeiras 15 semanas do estudo, com a participacéo das
Casas 1, 2 e 3. Apés um més de intervalo (substituicdo de domicilio), amostras de agua
filtrada foram coletadas 10 vezes durante as sete semanas subsequentes, com a participacéo
dasCasas 1, 2 e4.

Todas as amostras de agua foram acondicionadas em recipientes plasticos numerados e

estocadas em geladeira até a andlise laboratorial.

3.1.2 Coleta de urina

Todas as coletas de urina foram realizadas de acordo com Zipkin et a. (1956) e Marthaler
(1999), em que durante um periodo de 24 horas, a urina foi coletada em horérios pré-
estabelecidos (manhd, tarde e noite). As amostras foram armazenadas em recipientes
plasticos, codificados previamente e armazenados em congelador. No fina do periodo de 24
horas, foram separados 10 ml de cada uma das 3 coletas (manhg, tarde e noite) e combinados
em um recipiente com uma dosagem média individual didria equivalendo a 30 ml. As
amostras finais foram armazenadas em recipientes plasticos numerados e estocadas em

congelador com cristais de timol como conservante, até a andlise laboratorial.

Amostras didrias de urina (manhd, tarde e noite) foram coletadas oito vezes durante as
primeiras 15 semanas do estudo, participando os residentes das Casas 1, 2, e 3. Ap6s um més
de intervalo (substituicdo de domicilio), amostras diarias de urina foram coletadas 4 vezes

durante as sete semanas subsequentes, com a participacéo das Casas 1, 2 e 4.



3.2 Determinacéo do contetdo de flUor na égua e urina

As avaliagbes do teor do ion F na &gua e na urina foram realizadas no Laboratorio de

Bioguimica Oral da Faculdade de Odontologia da UNICAMP-Piracicaba, Séo Paulo.

Para a andlise do teor de fllor na agua e na urina foi utilizado um método de andlise
padronizado mundialmente (Martinez-Mier et a., 2010). As amostras de agua e urina foram
analisadas em um ambiente cuja temperatura era de 25°C. Para 0 preparo da solugdo foram
utilizados recipientes de pléstico e pipetas descartaveis. Entre as medicdes, os eletrodos foram
enxaguados com agua deionizada e secos com papel toalha. Para a calibragdo do eletrodo,
foram preparadas curvas de calibracdo de 0,250 a 4 pg/ml, de acordo com o teor de fluoreto.
A concentracdo de fluoreto nas amostras foi detectada pela comparagdo com a curva. A fim
de evitar interferéncias de outros ions como ferro, célcio e aluminio, foi misturado a cada
amostra uma solucéo equivalente de TISSAB Il, ou sgja, para cada volume de amostra foi
adicionado o mesmo volume de TISSAB I1 (1:1).

O TISSAB |l mantém estaveis os ions, eleva o valor do pH (pH=0,5) e libera ions flGor que
estejam ligados aos ions metdlicos. A amostra liquida foi misturada com o auxilio de um
agitador a temperatura ambiente de 25°C e, ap0s a estabilizacéo, foi utilizado o eletrodo
especifico para o ion flaor Orion 9606 (Orion Research, EUA) que permitiu a leitura do
resultado em microvolts (mV). A seguir, os valores foram transformados para ppm no
programa Microsoft Office Excel 2007®. A cada dia de andlise, 0 eletrodo foi recalibrado e

outras curvas foram preparadas.

As amostras de urina e dgua foram analisadas em duplicata e o valor fina foi obtido a partir

da média aritmética dos resultados.

3.3 Andlise estatistica

Os dados coletados foram armazenados no programa de computador (software) Microsoft
Office Excel 2007® (2008 Microsoft Office Corporation) e trabalhados estatisticamente com



o software Statistical Package for the Social Sciences (SPSS for Windows, version 17.0,
SPSS Inc, Chicago, IL, USA).

Foi realizada estatistica descritiva com a obtencdo de medidas de tendéncia central e de
variabilidade. Utilizou-se o teste Kolmogorov-Smirnov constando a ndo normalidade dos
dados. O teste Mann Whitney (mediana) foi empregado para comparac&o entre a concentracao
de flbor na &gua do poco e na é&gua do filtro nas 9 avaliagdes redizadas nas primeiras 15
semanas. A correlacdo entre a concentracdo de fltor na &gua do filtro e na urina foi testada
pelo coeficiente de correlagdo de Spearman. Durante todo o estudo, a variagdo da
concentracdo da agua do filtro e da urina ao longo do tempo foi analisada pela construcéo do
grafico de linhas, com representacéo das médias (95% IC) obtidas em cada um dos momentos
avaliados. Considerando-se a unidade casa, 0 ponto de corte de 1,5 ppm F foi adotado para
determinar o tempo aproximado de duracdo do efeito do filtro. Para isso, foi calculada a
frequéncia de domicilios cuja concentragdo de flior na agua do filtro foi menor ou
maior/igual a 1,5 ppm F nos 9 momentos nas primeiras 15 semanas e nos 10 momentos nas

outras 7 semanas.
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Abstract:

OBJECTIVES: High fluoride concentration is found naturally worldwide in
water. This study evaluated if a new domestic defluoridation filter system,
based on adsorbents microspheres of activated alumina-coal composite, is
effective to reduce high fluoride concentrations in an endemic dental
fluorosis area. METHODS: A community intervention study was conducted
during 22 weeks in 4 houses with 20 individuals, between children,
adolescents and adults, in an endemic dental fluorosis rural area in Brazil,
where drinking water concentration was 3.7 higher the optimum for the
region. During 15 weeks, samples of tap (control) and filtered water were
collected 9 times and total daily urine samples were collected 8 times
during. After this period, one house was replaced in the study due to the
interruption of water supply in that specific house. In the subsequent 7
weeks, samples of filtered water were collected 10 times and total daily
urine samples, 4 times. Fluoride concentration in water and urine was
determined with ion specific electrode. RESULTS: Natural fluoride
concentration found in the water was 2.56 ppm (ranging from 2.17 to
2.98). The concentration of fluoride in the filtered water from the system
was significantly reduced during the first 5 to 9 weeks of defluoridation
(p<0.001). It was found correlation between the concentration of fluoride
in urine and filtered water (r=0.31; p=0.003). The system produced a
reduction in the concentration of fluoride less than 1.5 ppm over a period
of 5 to 9 weeks. The fluoride concentration in the urine of the children did
not differ significantly from an adolescent/adult. CONCLUSIONS: The
domestic filter developed is effective to reduce the naturally high fluoride
concentration in water, proving the system to be an appropriate strategy to
provide appropriate water to a community in an endemic dental fluorosis
area, but the longevity of the system should be further studied.
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ABSTRACT

OBJECTIVES: High fluoride concentration is found naturally worldwide in water. This study
evaluated if a new domestic defluoridation filter system, based on adsorbents microspheres of
activated alumina-coal composite, is effective to reduce high fluoride concentrations in an
endemic dental fluorosis area. METHODS: A community intervention study was conducted
during 22 weeks in 4 houses with 20 individuals, between children, adolescents and adults, in
an endemic dental fluorosis rural area in Brazil, where drinking water concentration was 3.7
higher the optimum for the region. During 15 weeks, samples of tap (control) and filtered
water were collected 9 times and total daily urine samples were collected 8 times during.
After this period, one house was replaced in the study due to the interruption of water supply
in that specific house. In the subsequent 7 weeks, samples of filtered water were collected 10
times and total daily urine samples, 4 times. Fluoride concentration in water and urine was
determined with ion specific electrode. RESULTS: Natural fluoride concentration found in
the water was 2.56 ppm (ranging from 2.17 to 2.98). The concentration of fluoride in the
filtered water from the system was significantly reduced during the first 5 to 9 weeks of
defluoridation (p<0.001). It was found correlation between the concentration of fluoride in
urine and filtered water (r=0.31; p=0.003). The system produced a reduction in the
concentration of fluoride less than 1.5 ppm over a period of 5 to 9 weeks. The fluoride
concentration in the urine of the children did not differ significantly from an adolescent/adult.
CONCLUSIONS: The domestic filter developed is effective to reduce the naturally high
fluoride concentration in water, proving the system to be an appropriate strategy to provide
appropriate water to a community in an endemic dental fluorosis area, but the longevity of the

system should be further studied.
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INTRODUCTION

INTRODUCTION

Fluoride exposure is considered a method to prevent dental caries and the addition of fluoride
(F) in water supply is the best method to deliver it on a population basis (1). However, the
exposure to F during the tooth formative period will disturb the normal mineralization pattern,
creating dental fluorosis, a developmental defect of the tooth enamel which its severity is
directly associated with the amount ingested, individual susceptibility, age and time of
exposure. In an endemic dental fluorosis area, a significant portion of the local population
exhibits a moderate to severe degree of this condition, which is irreversible and considered a
public health problem (1-6).

High fluoride concentration is found naturally worldwide in water (7). In Brazil, endemic
dental fluorosis has been reported in the rural communities of seven states, Paraiba, Espirito
Santo, Sao Paulo, Parana, Santa Catarina, Rio Grande do Sul and in Minas Gerais (8,9).

In the semi-arid northern region of the Minas Gerais state, the deficiency of water supply to
the rural communities has created a demand to build artesian wells. According to the Brazilian
Institute of Geography and Statistics (10), in 2010, the city of Sdo Francisco, located in this
region, had about 53.828 inhabitants, and of these, 36,45% living in the rural area. With a
total of 13.504 houses in the city, 19.73% had water supply from an artesian well, mainly in
the rural area and, concentrations of F ranging from 1.17 to 4.6 mg/L5 were found. In an
epidemiological study carried out in seven rural communities in these area with a population
from 6 to 22 years old, it was identified an 80.4% prevalence of dental fluorosis and 48.9% of
severe dental fluorosis (Thystrup & Fejerskov Index) (11). This result was associated to the
concentration of F in the groundwater.

In cases where alternative sources of water are not available, the water defluoridation is the

only method to prevent fluorosis. Several technologies and techniques, with different cost and
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criteria are reported in the literature for reducing exposure to F, such as the use of alternative
materials rich in calcium as the tamarind (12, 13) and chemical treatment or absorption
methods (6).

As a strategy to provide defluoridated water to a community in an endemic dental fluorosis
area, a domestic defluoridation filter system (DDFS), based on adsorbents microspheres of
activated alumina-coal composite, was developed and, its efficacy confirmed by laboratorial
tests. Then, the purpose of this study was to verify if this defluoridation filter system is
effective to reduce high fluoride concentrations, and if is an appropriate strategy to water

defluoridation in a domicile level in an endemic dental fluorosis area.

MATERIALS AND METHODS

Study design

A community intervention study was conducted in an endemic dental fluorosis area in the city
of Sdo Francisco, located in the northern region of the Minas Gerais state, Brazil.

The domestic defluoridation filter system (DDFS)

The Microspheres Gel Laboratory of the Center of Nuclear Technology Development of
Minas Gerais (CDTN - Centro de Desenvolvimento da Tecnologia Nuclear de Minas Gerais)
developed units of a DDFS, based on activated alumina-coal composite, sized for domestic
use. Each filter was composed by three units: a container in the top for fluoridated water
(approximately 30 liters or 8 gallons), and two containers below, which a smaller is inside a
larger one. The adsorbents spheres are hold in the smallest container (approximately 8 liters or
2.1 gallons) and the filtered water is inside the larger container (approximately 55 liters or
14.5 gallons). Additionally, the filter was designed for easily acceptance by the users, with a
filter element easy to exchange, that do not require energy consumption, constructed from

conventional hydraulic parts and that do not require advanced skills to operate.
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These DDFS were meant to provide an alternative where there is high concentrations of F in
the water consumed by the population. In laboratory test, the method of defluoridation
showed great ability to reduce F, which justified the need for a study based on a community
intervention.

Sampling

A previous field survey was conducted to establish the inclusion criteria of the houses in the
sample and the intentional selection of those. It was established for selection: houses that suits
the filter, with a total of 4 to 7 residents; that among these residents had varying ages
(children, adolescents and adults); that used the same source of local supply (the same artesian
well or tap water), and that the residents consented to participate in the research with the
commitment to use for drinking and food preparation, only the filtered water by the DDFS.
The study protocol was approved by the Ethics Committee of the Universidade Federal de
Minas Gerais (ETIC n°. 0568.0.203.000-10). Before the beginning of the data collection, one
of the researchers contacted the participants of the houses that met the predetermined criteria
for sampling and clarified the objectives of this study. All participants and their guardians
who agreed to participate signed an informed consent.

In total, four houses (Houses 1, 2, 3 and 4) participated in the study, with a total of 20
individuals, belonging to the same rural community. For data collection 3 houses participated
in the survey (Houses 1, 2 and 3), distributed as 6 children (ages 2-13), 2 teenagers (ages 14-
18) and 6 adults (ages 19-59). One of the houses (House 3) was replaced (House 4) after 15
weeks of the study due to the interruption of the water supply by the artesian well in that
specific house. After a month interval, and in the subsequent 7 weeks of the study, data
collection was carried out in 3 houses (House 1, 2 and 4), with a total of 5 children (ages 2-

13), 3 adolescents (ages 14-18) and 6 adults (ages 19-59).
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Before the DDFS installation, the participants were instructed on its use and water samples
were collected from the artesian well (tap water) to control possible fluctuations in the
concentration of F, plus information on other ion sources, such as toothpaste and black tea.
The DDFS were installed at the dining room, as near as possible to the kitchen of the houses,
in a sheltered place and away from sunlight. During the study, the participants were consulted
about the use of the DDFS.

Water and urine collections

After the installation of the DDFS, samples of tap (control) and filtered water were collected 9
times during 15 weeks, with the participation of the Houses 1, 2 and 3. After the replacement
of the House 3 and a month interval, filtered water samples were collected 10 times during 7
weeks, with the participation of the Houses 1, 2 and 4.

Once the urine is the major excretion route for ingested F, monitoring concentrations and
excretion in urine is a useful method to determine the exposure of F in human populations (6,
14-19). Therefore, all urine collections were performed according to Zipkin et al. (20) and
Marthaler (17), in which over a period of 24 hours, urine was collected at pre-established
times of the day (morning, afternoon and evening). The samples were stored in plastic
containers, previously encoded and stored in the refrigerator. At the end of the 24 hours
collection, 10 ml from each of the three individual samples (morning, afternoon and night)
were separated and combined in a container with a mean equivalent daily dose of 30 ml. The
final samples were stored in plastic containers numbered and stored in a freezer with thymol
crystals as a preservative, until laboratory analysis.

As in water sampling, the urine collection was carried out with the participation of three
houses in each week. Daily urine samples (morning, afternoon and evening) were collected 8

times during 15 weeks from the participants of the House 1, 2 and 3. After the replacement of
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the House 3 and a month interval, urine samples were collected 4 times during 7 weeks, with
the participation of the individuals from the Houses 1, 2 and 4.

Evaluations of the content of F in water and urine were performed at the Laboratory of Oral
Biochemistry in the Piracicaba School of Dentistry-UNICAMP, Sao Paulo, Brazil.

Analysis of F content in water and urine samples

A standardized worldwide method (21) with ion specific electrode was used to analyze the F
content in the water and urine. For the solution preparation, plastic containers and disposable
pipettes were used. In order to avoid interference from other ions such as iron, calcium and
aluminum, a solution equivalent to TISSAB II was mixed with each sample (1:1). The
TISSAB 1I keeps ions stable, raises the pH value (pH = 0.5) and releases F ions that are
attached to metal ions. The sample was then mixed with the help of an agitator at a
temperature of 25° C and after stabilization, the F ion-specific electrode Orion 9606 (Orion
Research, USA) was used, permitting the reading of the result in microvolts (mV). Between
the measurements, the electrodes were rinsed with deionized water and dry with paper towels.
For the calibration of the electrode, curves were prepared from 0.250 to 4 pg/ml, according to
the F content. The F concentration in the samples was detected by comparison with the curve.
The final values were transformed into ppm using Microsoft Office Excel 2007®. For each
day of analysis, the electrode was recalibrated and other curves were prepared.

Both urine and water samples were analyzed in duplicate and the final value was obtained

from the arithmetic mean of the results.

Data analysis
The collected data was stored in the Microsoft Office Excel 2007® (Microsoft Office 2008
Corporation) and statistically analyzed with the Statistical Package for the Social Sciences

(SPSS for Windows, version 17.0, SPSS Inc, Chicago, IL, USA).
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The Kolmogorov-Smirnov test was used to evaluate the distribution of the results of the water
from the artesian well and from the DDFS, but data normality was not observed. The Mann
Whitney test was used for comparison between the concentration of F in water from the
artesian well and DDFS in the 15-weeks period of the study. The correlation between the
concentration of F in the water from the DDFS and in the urine was tested by the Spearman
correlation coefficient. The variation of the concentration of F in the urine and in the water
from the DDFS during the study was analyzed by the construction of the line chart, with a
representation of the averages (95% IC) obtained in each of the evaluated periods (15 weeks
and 7 weeks). Considering the unit house, the cut-off of 1.5 ppm F (22) was adopted to
determine the approximate length of the DDFS effect. For this, it was calculated the
frequency of houses whose concentration of F in water of the DDFS was less than or

greater/equal to 1.5 ppm F.

RESULTS

Natural fluoride concentration found in the artesian well or tap water (control) was 2.56 ppm
F (SD=0.17; ranging from 2.17 to 2.98). The concentration of F in the filtered water from the
DDFS was significantly lower than the concentration of F in the tap water at all times during
the 15 weeks period of the sample collection (p<0.001; Tab. 1).

It was established, during the 22 weeks of the study, that the DDFS produced a reduction in
the concentration of F less than 1.5 ppm for a period of 5 to 9 weeks. In the 15 weeks period,
for 41 days the DDFS from the three houses had a concentration of F in the water less than
1.5 ppm. After the spheres exchange, it lasted for 30 more days. Following the house
replacement and after 35 days, one house still had the DDFS working with concentrations of
F less than 1.5 ppm. Within 42 days, all the DDFS had concentrations of F in the filtered

water greater or equal to 1.5 ppm (Tab. 2).
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The F concentration in the urine of the children did not differ significantly from the F
concentration in the urine of an adolescent/adult. The concentration of F in urine and filtered
water during the 22 weeks of the study showed a moderate correlation (r=0.31; p=0.003; Fig.

1 and 2).

DISCUSSION

The rural area of Sao Francisco, had, in 2010 (9), around 19.624 (36.45%) inhabitants and a
total of 333 families living in private properties. Of them, 155 (46.54%) families had a
monthly per capita income of up to % of the Brazilian minimum wage (R$ 545 or US$309
was the total minimum wage per month in Brazil at the time) and 102 (30.63%) families were
declared without any income. From the total population of the city (53.828 inhabitants),
14.20% (7.647) never attended daycare or school and 57.69% (31.058) were 10 years or older
and never attended school (10), being the city considered with a high poverty index and a
compromised quality of living and health (9,23).

Studies carried out in seven rural communities in the northern Minas Gerais state, including
Sdo Francisco (5, 11), identified a 48.9% prevalence of severe dental fluorosis (Thystrup &
Fejerskov Index) in residents from 6 to 22 years of age and this condition was associated with
high concentrations of F in the groundwater. In a qualitative study conducted in the area,
multidisciplinary researchers (23) reported that the communities ingest high content of F in
the water, and have a dramatic experience with dental fluorosis, with strong social impact.
McDonagh et al. (24) state that the increasing prevalence of fluorosis of aesthetic concern is
related with the increasing level of F in the water.

During the consultations made with the participants that were using the DDFS, it was a
constant complain the fact that there were no possibilities of dental treatment in the region,

and also due to their low economic status, they couldn’t afford to go to the nearest city and
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pay for treatment (dental and medical) and also, to access other sources of water. Study
performed in 2010, recognized that 66.7% of the population from 6 to 22 years of age, had no
access to dental care (10).

The northern region of Minas Gerais has a semi-humid, warm, tropical climate, with mean
annual temperature of 24°C (75°F) and mean maximal temperature of 32.3°C (90°F). Mean
rainfall is 1,132.9 mm/year and rains are distributed among the four months of summer,
followed by a long dry period, that increases the problem of water availability (9). Due to the
climate and the lack of surface water, artesian wells were constructed (5,23) in the rural
communities of Sdo Francisco, as an alternative to water supply and, in 2010, 2.665 houses
(19.73%) presented water supply from an artesian wells (10).

From previous studies in the area (5, 11, 22) the population demonstrated that they were
instructed about the high F content in the artesian well, and knew about the complications
caused by the consumption of the tap water from the artesian well, mainly to drink. In this
study, the families that were carefully chosen to use the DDFS were informed about the risks
of using the tap water for drinking and preparing food, prior to the sample collection, and they
committed to use for drinking and food preparation, only the filtered water by DDFS as this
was a criteria of the selection of the participants.

Besides the participants were drinking treated water provided by the government through a
pipe truck, they didn’t know that cooking with the tap water was prejudicial. Since the typical
Brazilian meal consists of rice and beans, study performed by Casarin et al. (25) found that F
concentration in these grains were low but after cooking with fluoridated water, they
increased 100 to 200-fold. The authors stated that the meal prepared with fluoridated water
would be responsible for 29% of the threshold dose for F intake in terms of acceptable
fluorosis; however, they used a concentration of 0.7 ppm F to prepare the meal. In the area of

this study, the concentration of F found in the water was 2.56 ppm (SD=0.17; ranging from
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2.17 to 2.98). In the 15 weeks period (p<0.001), the concentration of F in the filtered water
from the DDFS was significantly lower than the concentration of F in the tap water at all
times. After being verified this result and minor fluctuations in the concentration of F in the
tap water, the collection of tap water in the second period of the research was void and only
the water from the DDFS was collected.

The water provided by the pipe truck, would fill open plastic containers delivered nearby each
house, as close as possible to the road, regardless of the size of the family and susceptible to
contamination. Since is a rural community, some houses are away from the road and near the
crop area, so the supply from the pipe truck wouldn’t arrive, leaving available only the water
from the well. According to families living in the area, the pipe truck also didn’t have a
regular schedule, therefore, this area was considered of not having a reliable source of water
supply.

Another alternative source of water for the region is surface water or rainwater. The surface
water is often contaminated with biological and chemical pollutants (22) and it cannot be used
for drinking purposes without treatment and disinfection making it too expensive and
complex for application in deprived communities like the area of this study. Rainwater is
usually a much cleaner water source (22) and may provide a low-cost simple solution,
however even if stored, would not last the 8 months of dryness during the year. Therefore,
where alternative sources are not available, defluoridation of the water from the artesian well
is the only practicable option to overcome the problem of F excess in the region of this study.
There are several different defluoridation methods and one can work in a community and do
not work in another, meaning that what may be appropriate at a given time and stage of
urbanization of a community, may not be at another (6). Therefore, it is important to select the
appropriate defluoridation method so a solution can be reached. This was a concern of the

researchers and during the development and construction of the DDFS and, in the previous
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field survey conducted; an extensive discussion about the appropriate method was performed
in order to find the appropriated method to these specific community. It was resolved that a
domicile defluoridation system was the most appropriate method due to the characteristics of
the population, their low cultural and socioeconomic status (11, 23), their type of work,
mainly in plantation and crop areas, and life style.

The optimum level of F is around 0.7 ppm F (26) and 1.5 ppm F (22), the maximum levels or
the guideline value that represents the concentration of F that does not result in any significant
risk to health over a lifetime of consumption. However, the World Health Organization also
emphasizes that this value is not fixed, but should be considered in each context, since local
adjustments to the daily water consumption value may be needed in setting local standards
(27). Brazil was one of the first Latin American countries to provide fluoridated water (14).
Since 1974, the Ministry of Health (28) has issued regulations and national standards for
fluoridation. According to the National Health Foundation (29), access to treated and
fluoridated water is crucial to the health of the population and enabling public policies that
guarantee the implementation of water fluoridation is the most comprehensive and socially
equitable access to F. Because dental fluorosis can also be a result of excess of natural F in the
water, effective public health policies to detect occurrences of this excess are necessary and
also, alternatives to water consumption are needed. In Brazil, the water with natural excess of
F is sometimes, the only alternative for a community (11, 23). In the area of this study, it was
found that the drinking water concentration was 3.7 higher the optimum for the region.

The DDFS produced a reduction in the concentration of F less than 1.5 ppm for a period of 5
to 9 weeks during the 22 weeks of the study. In the 15 weeks period, for 41 days the DDFS
from the Houses 1, 2 and 3 had a concentration of F in the water less than 1.5 ppm. After the
spheres exchange, it lasted for 30 more days. In the 7 weeks period, after 35 days, one house

still had the DDFS working with concentrations of F less than 1.5 ppm. Within 42 days, all
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the DDFS from Houses 1, 2 and 4 had concentrations of F in the filtered water greater or
equal to 1.5 ppm (Tab. 2). This period range is due to the usage of the DDFS, based on
spheres of activated alumina-coal composite, which saturates during the removal of F from
the water.

Since the houses participating in this study didn’t have any sanitation or a facility and service
for the safe disposal of human urine and faeces, the urine sample collections wasn’t reported
as a problem by the families. A concern about the House 3 was that only one participant of the
family, with 8 years old, was capable of read the labels of the plastic containers to retain the
urine. After the period of 15 weeks, the family reported an interruption in the supply of tap
water from the artesian well, being then, excluded from the research and replaced by the
House 4. The spheres from the DDFS were removed, but the unit was left for the family, as to
be used as a water container.

The main route of elimination of ingested F is the kidneys, and monitoring its concentration in
urine excretion is a useful method for determining the exposure in human populations, being
urine a strong biomarker for F (14-19). In a study conducted with a population exposed to
excessive fluoride in the water, authors have reported that higher levels of F in the urine of
children from that population were associated with chronic exposure of F in the drinking
water, and the concentration of F in the urine increases with increasing concentration F water
(30). The dentifrice with F was used by all participants in the study, but they stated that they
usually brush their teeth just once a day, normally in the morning. Therefore, for this study,
we considered the source of F in the dentifrice as insignificant for the urine analysis.

It is known that approximately 10-25% of the daily F intake is not absorbed and, of the F that
is ingested, about 50% is excreted via the urine during the following 24 hours, and almost all
of the remained will become associated with calcified tissues (17). In a study that measure the

urinary excretion of F following ingestion of the different types of waters (naturally
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fluoridated hard and soft waters, artificially fluoridated hard and soft waters, and a reference
water), reported that the metabolism of F seems to differ between children and adults and that,
usually in an adult, between 40 and 60% of a dose ingested is found in the urine, while in
children, there is a much greater absorption to the skeleton, and, consequently, a lower
excretion (18).

In another study about the long term effects of water fluoridation on the human skeleton,
stated that the analyses of samples at the tissue level, rather than the population level, reveals
high levels of variability in response to water fluoridation (31). Values of the fractional
urinary excretion of F from the usual sources of F may differ under stable F intake conditions
and have still not been determined for different age groups (32). In this study evaluation, the F
concentration in the urine of the children did not differ significantly from the F concentration
in the urine of an adolescent/adult. Although previous studies have suggested that a lower
excretion of F is expected in children, when compared to adults, due to a greater capacity of
children to deposit F in hard tissues, this topic needs further research, especially in endemic
dental fluorosis areas.

The F concentration in the urine of the individuals decreased when they consumed the water
from the defluoridation filter system, since urine data followed the water data from the
system. A correlation (r=0.31; p=0.003; Fig. 1 and 2) was found between the concentration of
F in urine and the filtered water during the 22 weeks of the study. Although is a moderate
correlation, it indicates that the fluctuation of the concentration of F in the filtered water was
accompanied by the fluctuation in the concentration of F in the urine. This was expected,
since as the results from the laboratory tests, the defluoridation filter system saturates over the
period of approximately 5 to 9 weeks, after filtering 750 L. The families of each house that
were participating in the study didn’t have all the same number of individuals, having

therefore different consumption of water in the period of the research. That is observed in the
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second period, after 35 days, one house still had the DDFS working with concentrations of F
less than 1,5 ppm (Tab. 2).

For fluorosis, the total dose of F ingested is important determinate of risk not just the
concentration (3). It is obvious that the participants of this study had access to other sources
of F, such as in soft drinks or even going to a parent or friend house and be served a drink. It
is a limitation of the study the fact that we rely in the understanding of the participants about
the excess of F in the tap water and how the DDFS would work. During the consultations with
the participants, they approved the DDFS and demonstrated commitment to the research;
some of them reported that they took water from the DDFS in bottles to drink at work or in
school, so that they would not drink different kind of water in case of thirst.

Due to the particular proprieties of the water from the artesian well, the participants also
reported that sometimes a delay happened in the filtering process, but they stated that when
that happened, the person in the house responsible for the DDFS (usually the older women of
the house) would open the containers, clean the inside of the water containers and stir the
container with the adsorbents spheres. In this type of study, it is really important that the
subjects participate as much as possible, so the results can really express this reality.
Furthermore, it was stated that the population living in that area had knowledge about the
excess of F in the water from the artesian well, but besides that, they continued consuming it.
The understanding of the problem wasn’t enough to resolve it, since they didn’t have another
reliable source of water. That is the reason this specific area was chosen to participate in this
study, being the DDFS an alternative to provide water with appropriate F content.

The domestic defluoridation system was intended to provide an alternative, in a location
where there is naturally high concentrations of F in the water consumed by the population.
This study demonstrates that the system is effective to reduce the high concentrations of F in

the water for approximately 30 days, like the laboratorial preliminary tests. Although
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adaptation problems occurred, the subjects approved the use of the domestic filter system,

being the system an appropriate strategy to provide defluoridated water to a community in an

©CoO~NOUTA,WNPE

endemic dental fluorosis area. More studies are needed to improve the system, as well as the

11 longevity of usage.
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Tab. 1 Measures of central tendency and variability in the concentration of fluoride in the

Page 22 of 24

filtered and tap water (artesian well) and comparison of these measures during the 15-weeks

period.
Concentration of F in the tap water ~ Concentration of F in the filtered water
p value*
Mean (SD) Median (DI) Mean (SD) Median (DI)
Baseline 2,71 (0,06) 2,77 (0,12) 0,10 (0,12) 0,03 (0,26) <0,001
20 days 2,46 (0,19) 2,59 (0,04) 0,24 (0,18) 0,23 (0,42) <0,001
40 days 2,58 (0,01) 2,55 (0,05) 0,59 (0,43) 0,85 (0,92) <0,001
41 days (spheres exchange) 2,58 (0,01) 2,55 (0,05) 0,03 (0,005) 0,03 (0,01) <0,001
56 days 2,62 (0,18) 2,68 (0,12) 0,54 (0,11) 0,53 (0,27) <0,001
71 days 2,71 (0,19) 2,67 (0,31) 0,90 (0,08) 0,92 (0,19) <0,001
86 days 2,37 (0,09) 2,43 (0,19) 1,84 (0,15) 1,83 (0,38) <0,001
101 days 2,58 (0,01) 2,58 (0,01) 1,83 (0,10) 1,87 (0,23) <0,001
102 days (spheres exchange) 2,58 (0,01) 2,58 (0,01) 0,05 (0,04) 0,02 (0,07) <0,001

*Mann Whitney Test results (median); SD = standard deviation; DI=Interquartile Distance
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1

2

3

4 Tab. 2 Frequency of the houses with F concentration in the water of the DDFS less than or
5

6 greater than or equal to 1.5 ppm F, during each period of the study.

7

8

9 <15 ppm > 1,5 ppm
10

11 15-weeks period (Houses 1, 2 and 3)

ig Baseline 3 (100%) 0

14 20 days 3 (100%) 0

ig 40 days 3 (100%) 0

17 41 days (Spheres exchange) 3 (100%) 0

ig 56 days 3 (100%) 0

20 71 days 3 (100%) 0

g; 86 days 0 3 (100%)
23 101 days 0 3 (100%)
gg 102 days (Before spheres exchange) 0 3 (100%)
26 102 days (Spheres exchange) 3 (100%) 0

gg 7-weeks period (Houses 1, 2 and 4)

29 Baseline 0 3 (100%)
30

31 1 day (Spheres exchange) 3 (100%) 0

32 7 days 3 (100%) 0

33

34 14 days 3 (100%) 0

gg 21 days 3 (100%) 0

37 27 days 3 (100%) 0

gg 35 days 1(33,3%) 2 (66,7%)
20 42 days 0 3 (100%)
j; 49 days 0 3 (100%)
43 50 days (Spheres exchange) 3 (100%) 0

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60
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PARTE 3



1 CONSIDERACOESFINAIS

Para fluorose dentéria, a dose total de fltor ingerida € mais importante para a determinagéo de
risco e ndo apenas a concentragao. Ficou claro que os participantes deste estudo, tiveram
acesso a outras fontes de fluoreto, como refrigerantes ou até mesmo em uma casa de parente
ou amigo ao ser ofertado uma bebida. Uma limitagdo desse estudo constituiu-se no fato de
gue nos baseamos na compreensdo dos participantes sobre 0 excesso de fluoreto na dgua do

poco artesiano e como o sistema de desfluoretacdo funciona.

As entrevistas redlizadas com o0s participantes demonstraram que €eles estavam
comprometidos e interessados no estudo, alguns deles relataram que levavam &gua filtrada,
pelo sistema, em garrafas para beber no trabalho ou na escola, de modo que ndo beberiam
diferentes tipos de agua com diferentes concentraces de fltor, em caso de sede. Devido as
propriedades especificas da agua do poco artesiano, os participantes também relataram que
algumas vezes, um atraso ocorria no processo de filtragem, mas afirmaram que quando iSso
acontecia, a pessoa da familia responsavel pelo filtro (geralmente a méae) abria os recipientes,

limpava o interior e agitava o recipiente com as esferas adsorventes.

Neste tipo de estudo, € muito importante que os sujeitos se envolvam na pesquisa, tanto
guanto possivel, de modo que os resultados real mente expressem a realidade. Além disso, 0s
entrevistados afirmaram que a populacdo que vive naguela regido tem conhecimento sobre o

excesso de fltor na dgua do pogo artesiano, mas, alguns continuam a consumi-la.

A compreensdo do problema ndo foi suficiente para resolvé-lo, uma vez que parte dessa
populacdo ndo tem outra fonte confidvel de dgua. Essa € arazdo pela qual esta area especifica
foi escolhida para participar neste estudo, sendo o sistema de desfluoretacdo domeéstico uma
alternativa para fornecer agua com menor teor de fldor.

Os dados analisados demonstram que a concentragdo de fldor na urina dos individuos
participantes do estudo, diminuiu quando eles consumiam a agua a partir do sistema de
desfluoretacdo e que o sistema € eficaz por cerca de 30 dias, tal como nos testes laboratoriais

preliminares.

Esse sistemafoi proposto para fornecer uma aternativa, em um local onde ha um excesso de

flbor na &gua consumida pela populacdo. Embora problemas de adaptacéo tenham ocorrido,



0S sujeitos aprovaram o uso do sistema, sendo este considerado uma estratégia apropriada
para fornecer agua desfluoretada a uma comunidade localizada em uma érea endémica para
fluorose dentaria. Outros estudos necessitam ser redizados para que o0 sistema sga

aprimorado, bem como a longevidade de sua utilizacéo.



APENDICES

Os Termos de Consentimento Livre e Esclarecido foram redigidos de acordo com as normas
estabel ecidas na Resolugéo CNS 196/96.



APENDICE A

UNIVERSIDADE FEDERAL DE MINAS GERAIS
FACULDADE DE ODONTOLOGIA
DEPARTAMENTO DE ODONTOLOGIA SOCIAL E PREVENTIVA

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Ola! Meu nome é Andréia Maria Aratjo Drummond, sou cirurgid-dentista e pesquisadora
da Faculdade de Odontologia da UFMG.

Estou participando de uma pesquisa denominada "Avaliagdo da efetividade de uma
unidade de desfluoretagdo doméstica em uma comunidade rural do municipio de Sao Francisco -
MG”, que objetiva conferir se um filtro de agua consegue retirar um pouco do flior da agua do
poco que vocés utilizam.

Para isso vamos colocar um desses filtros em sua casa e vocés véo usar a agua filtrada
por ele, para beber e cozinhar. Para avaliar se a agua foi filtrada corretamente, precisaremos
examinar a urina de seu filho.

Para fazer o exame de urina, serd necessario coletar a urina dele 3 vezes por dia, por 3
dias seguidos; uma vez por més, durante 6 meses. A coleta sera feita por ele em um pote plastico
fornecido por mim.

Informo ainda, que os dados deste estudo serdo usados apenas pela nossa equipe de
pesquisadores e serdo publicados em revistas especializadas. O nome do seu filho ndo sera
divulgado e vocés ndo terdo gastos, mas também néo recebera nenhuma recompensa financeira
por participarem da pesquisa.

A participagéo dele é muito importante para nés, entretanto, vocés poder&o escolher ndo
participar, e ainda poderéo desistir em qualquer época durante a pesquisa, sem nenhum prejuizo
para voces.

Caso vocés queiram obter maiores informagdes sobre a nossa pesquisa, vocés poderéo
entrar em contato no enderego: COEP/UFMG. Avenida Antbnio Carlos 6627, Unidade
Administrativa I, 2° andar sala 2005, Campus Pampulha - Telefone: 3409-4592 CEP: 31270901 e
com esta pesquisadora no Telefone: (31) 3334-1451 ou no Celular: (31) 9312-6968.

Fomos esclarecidos sobre a finalidade, objetivo, utilizacdo dos dados do meu filho e
nossas perguntas sobre a pesquisa foram respondidas. Autorizo a participagédo dele e declaro que
recebemos uma copia deste documento.

Séo Francisco, / /20__

Pesquisador Responsavel pelo menor



APENDICE B

UNIVERSIDADE FEDERAL DE MINAS GERAIS
FACULDADE DE ODONTOLOGIA
DEPARTAMENTO DE ODONTOLOGIA SOCIAL E PREVENTIVA

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Ola! Meu nome é Andréia Maria Aradjo Drummond, sou cirurgid-dentista e pesquisadora
da Faculdade de Odontologia da UFMG.

Estou participando de uma pesquisa denominada "Avaliagdo da efetividade de uma
unidade de desfluoretagdo doméstica em uma comunidade rural do municipio de Sdo Francisco -
MG", que objetiva conferir se um filtro de agua consegue retirar um pouco do flior da agua do
poco que voceés utilizam.

Para isso vamos colocar um desses filtros em sua casa e vocés vao usar a agua filtrada
por ele, para beber e cozinhar. Para avaliar se a agua foi filtrada corretamente, precisaremos
examinar a urina de seu filho(a).

Para fazer o exame de urina, sera necessario coletar a urina dele 3 vezes por dia, por 3
dias seguidos; uma vez por més, durante 6 meses. A coleta sera feita por ele em um pote plastico
fornecido por mim.

Informo ainda, que os dados deste estudo serdo usados apenas pela nossa equipe de
pesquisadores e serdo publicados em revistas especializadas. O nome dele ndo sera divulgado e
vocés ndo terdo gastos, mas também nado receberdo nenhuma recompensa financeira por
participarem da pesquisa.

A participagdo dele € muito importante para nés, entretanto, vocés podem escolher ndo
participar, e ainda poderéo desistir em qualquer época durante a pesquisa, sem nenhum prejuizo
para vocés.

Caso vocés queiram obter maiores informagdes sobre a nossa pesquisa, vocés poderéo
entrar em contato no enderego: COEP/UFMG. Avenida Anténio Carlos 6627, Unidade
Administrativa I, 2° andar sala 2005, Campus Pampulha - Telefone: 3409-4592 CEP: 31270901 e
com esta pesquisadora no Telefone: (31) 3334-1451 ou no Celular: (31) 9312-6968.

Fomos esclarecidos sobre a finalidade, objetivo, utilizagéo dos dados e nossas perguntas
sobre a pesquisa foram respondidas. Autorizo a participagao do menor
-—--—--—--—  50b minha responsabilidade e declaro que recebi uma copia deste documento.

Sao Francisco, / /20__

Menor entrevistado Pesquisador

Responsavel pelo menor



APENDICE C

UNIVERSIDADE FEDERAL DE MINAS GERAIS
FACULDADE DE ODONTOLOGIA
DEPARTAMENTO DE ODONTOLOGIA SOCIAL E PREVENTIVA

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Olal Meu nome é Andréia Maria Aradjo Drummond, sou cirurgid-dentista e pesquisadora
da Faculdade de Odontologia da UFMG.

Estou participando de uma pesquisa denominada “"Avaliagdo da efetividade de uma
unidade de desfluoretagdo doméstica em uma comunidade rural do municipio de S&o Francisco -
MG", que objetiva conferir se um filtro de agua consegue retirar um pouco do flior da agua do
pogo que vocés utilizam.

Para isso vamos colocar um desses filtros em sua casa e vocés vao usar a agua filtrada
por ele, para beber e cozinhar. Para avaliar se a agua foi filtrada corretamente, precisaremos
examinar a sua urina.

Para fazer o exame de urina, sera necessario coletar sua urina 3 vezes por dia, por 3 dias
seguidos; uma vez por més, durante 6 meses. A coleta seré feita por vocé em um pote plastico
fornecido por mim.

Informo ainda, que os dados deste estudo serdo usados apenas pela nossa equipe de
pesquisadores e serdo publicados em revistas especializadas. O seu nome néo sera divulgado e
vocé néo tera gasto em participar e também nao recebera nenhuma recompensa financeira.

A sua participagdo € muito importante para nés, entretanto, vocé pode escolher ndo
participar, e ainda podera desistir em qualquer época durante a pesquisa, sem nenhum prejuizo
para vocé.

Caso vocé queira obter maiores informagbes sobre a nossa pesquisa, vocé podera entrar
em contato no enderego: COEP/UFMG. Avenida Anténio Carlos 6627, Unidade Administrativa Il
2° andar sala 2005, Campus Pampulha - Telefone: 3409-4592 CEP: 31270901 e com esta
pesquisadora no Telefone: (31) 3334-1451 ou no Celular: (31) 9312-6968.

Fui esclarecido sobre a finalidade, objetivo, utilizagdo dos meus dados e minhas perguntas
sobre a pesquisa foram respondidas. Autorizo a minha participagdo e declaro que recebi uma
copia deste documento.

Séo Francisco, / /20__

Pesquisador

Menor Entrevistado



APENDICE D

UNIVERSIDADE FEDERAL DE MINAS GERAIS
FACULDADE DE ODONTOLOGIA
DEPARTAMENTO DE ODONTOLOGIA SOCIAL E PREVENTIVA

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Ola! Meu nome é Andréia Maria Aratjo Drummond, sou cirurgid-dentista e pesquisadora
da Faculdade de Odontologia da UFMG.

Estou participando de uma pesquisa denominada "Avaliagdo da efetividade de uma
unidade de desfluoretagdo doméstica em uma comunidade rural do municipio de Séo Francisco -
MG", que objetiva conferir se um filtro de agua consegue retirar um pouco do fllor da agua do
pogo que voceés utilizam.

Para isso vamos colocar um desses filtros em sua casa e vocé vai usar a agua filtrada por
ele, para beber e cozinhar. Para avaliar se a agua foi filtrada corretamente, precisaremos
examinar a sua urina. Para fazer o exame de urina, sera necessario coletar sua urina 3 vezes por
dia, por 3 dias seguidos; uma vez por més, durante 6 meses. A coleta sera feita por vocé em um
pote plastico fornecido por mim.

Informo ainda, que os dados deste estudo serdo usados apenas pela nossa equipe de
pesquisadores e serdo publicados em revistas especializadas. O seu nome ndo sera divulgado e
vocé ndo tera gasto em participar e também néo recebera nenhuma recompensa financeira.

A sua participacdo é muito importante para nds, entretanto, vocé pode escolher néo
participar, e ainda podera desistir em qualquer época durante a pesquisa, sem nenhum prejuizo
para vocé.

Caso vocé queira obter maiores informagdes sobre a nossa pesquisa, vocé podera entrar
em contato no enderego: COEP/UFMG. Avenida Antonio Carlos 6627, Unidade Administrativa Il,
2° andar sala 2005, Campus Pampulha — Belo Horizonte, MG - Telefone: 3409-4592 CEP:
31270901 e com esta pesquisadora no Telefone: (31) 3334-1451 ou no Celular: (31) 9312-6968.

Fui esclarecido sobre a finalidade, objetivo, utilizagéo dos meus dados e minhas perguntas
sobre a pesquisa foram respondidas. Autorizo a minha participagdo e declaro que recebi uma
copia deste documento,

Séo Francisco, / /20__

Pesquisador

Entrevistado



ANEXO A

Parecer do Comité de Etica em Pesquisa da UFMG - COEP

UNIVERSIDADE FEDERAL DE MINAS GERAIS
COMITE DE ETICA EM PESQUISA - COEP

Parecer n ETIC 0568.0.203.000-10

Interessado(a): Profa. Efigénia Ferreira e Ferreira
Departamento de Odontologia Social e Preventiva
Faculdade de Odontologia - UFMG

DECISAO

O Comité de Etica em Pesquisa da UFMG — COEP aprovou, no
dia 28 de abril de 2011, apés atendidas as solicitagdes de diligéncia, o
projeto de pesquisa intitulado "Avaliagdo da efetividade de uma
unidade de desfluoretagdao doméstica em uma comunidade rural do
municipio de Sao Francisco - MG" bem como o Termo de
Consentimento Livre e Esclarecido.

O relatério final ou parcial devera ser encaminhado ao COEP um
ano ap6s o inicio do projeto.

Profa. Maria Teresa Marques Amaral
Coordenadora do COEP-UFMG

Av. Pres. Antonio Carlos, 6627 - Unidade Administrativa Il - 2° andar - Sala 2005 - Cep:31270-90] - BH-MG
Telefax: (031) 3409-4592 - ¢-mail: coepprpg.ufimg.br
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Author Guidelines

Content of Author Guidelines: 1. General, 2. Ethical Guidelines, 3. Submission of Manuscripts, 4. Manuscript
Format and Structure, 5. After Acceptance

Relevant Documents: Colour Work Agreement Form

Useful Websites: Submission Site, Articles published in Community Dentistry and Oral Epidemiology, Author
Services, Wiley-Blackwell’'s Ethical Guidelines, Guidelines for Figures

1. GENERAL

The aim of Community Dentistry and Oral Epidemiology is to serve as a forum for scientifically based information
in community dentistry, with the intention of continually expanding the knowledge base in the field. The scope is
therefore broad, ranging from original studies in epidemiology, behavioral sciences related to dentistry, and health
services research through to methodological reports in program planning, implementation and evaluation. Reports
dealing with people of all age groups are welcome.

The journal encourages manuscripts which present methodologically detailed scientific research findings from
original data collection or analysis of existing databases. Preference is given to new findings. Confirmation of
previous findings can be of value, but the journal seeks to avoid needless repetition. It also encourages
thoughtful, provocative commentaries on subjects ranging from research methods to public policies. Purely
descriptive reports are not encouraged, nor are behavioral science reports with only marginal application to
dentistry.

Knowledge in any field only advances when research results and policies are held up to critical scrutiny. To be
consistent with that view, the journal encourages scientific debate on a wide range of subjects. Responses to
research results and views expressed in the journal are always welcome, whether in the form of a manuscript or a
commentary. Prompt publication will be sought for these submissions. Book reviews and short reports from
international conferences are also welcome, and publication of conference proceedings can be arranged with the
publisher.

Please read the instructions below carefully for details on the submission of manuscripts, the journal's
requirements and standards as well as information concerning the procedure after acceptance of a manuscript for
publication in Community Dentistry and Oral Epidemiology. Authors are encouraged to visit Wiley-Blackwell
Author Services for further information on the preparation and submission of articles and figures.



2. ETHICAL GUIDELINES

Community Dentistry and Oral Epidemiology adheres to the below ethical guidelines for publication
and research.

2.1. Authorship and Acknowledgements

Authorship: Authors submitting a manuscript do so on the understanding that the manuscript have been read
and approved by all authors and that all authors agree to the submission of the manuscript to the Journal.
Community Dentistry and Oral Epidemiology adheres to the definition of authorship set up by The International
Committee of Medical Journal Editors (ICMJE). According to the ICMJE criteria, authorship should be based on 1)
substantial contributions to conception and design of, or acquisition of data or analysis and interpretation of data,
2) drafting the article or revising it critically for important intellectual content and 3) final approval of the version to
be published. Authors should meet conditions 1, 2 and 3.

It is a requirement that all authors have been accredited as appropriate upon submission of the manuscript.
Contributors who do not qualify as authors should be mentioned under Acknowledgements.
Acknowledgements: Under acknowledgements please specify contributors to the article other than the authors
accredited and all sources of financial support for the research.

2.2. Ethical Approvals

In all reports of original studies with humans, authors should specifically state the nature of the ethical review and
clearance of the study protocol. Informed consent must be obtained from human subjects participating in research
studies. Some reports, such as those dealing with institutionalized children or mentally retarded persons, may
need additional details of ethical clearance.

Experimental Subjects: experimentation involving human subjects will only be published if such research has
been conducted in full accordance with ethical principles, including the World Medical Association Declaration of
Helsinki (version 2008) and the additional requirements, if any, of the country where the research has been
carried out.

Manuscripts must be accompanied by a statement that the experiments were undertaken with the understanding
and written consent of each subject and according to the above mentioned principles.

All studies should include an explicit statement in the Material and Methods section identifying the review and
ethics committee approval for each study, if applicable. Editors reserve the right to reject papers if there is doubt
as to whether appropriate procedures have been used.

Ethics of investigation: Manuscripts not in agreement with the guidelines of the Helsinki Declaration as revised
in 1975 will not be accepted for publication.

2.3 Clinical Trials
Clinical trials should be reported using the CONSORT guidelines available athttp://www.consort-statement.org.
A CONSORT checklist should also be included in the submission material.

Community Dentistry and Oral Epidemiology encourages authors submitting manuscripts reporting from a clinical
trial to register the trials in any of the following free, public clinical trials

registries: www.clinicaltrials.gov, http://clinicaltrials.ifpma.org/clinicaltrials, http://isrctn.org/. The clinical trial
registration number and name of the trial register will then be published with the manuscript.

2.4 Observational and Other Studies

Observational studies such as cohort, case-control and cross-sectional studies should be reported consistent with
guidelines like STROBE. Meta-analysis for systematic reviews should be reported consistent with guidelines like
QUOROM and MOOSE. These guidelines can be accessed at www.equator-network.org

2.5 Appeal of Decision

The decision on a manuscript is final and cannot be appealed.

2.6 Permissions

If all or parts of previously published illustrations are used, permission must be obtained from the copyright holder
concerned. It is the author’s responsibility to obtain these in writing and provide copies to the Publishers.

2.7 Copyright Assignment

If your paper is accepted, the author identified as the formal corresponding author for the paper will receive an
email prompting them to login into Author Services; where via the Wiley Author Licensing Service (WALS) they
will be able to complete the license agreement on behalf of all authors on the paper.

For authors signing the copyright transfer agreement
If the OnlineOpen option is not selected the corresponding author will be presented with the copyright transfer



agreement (CTA) to sign. The terms and conditions of the CTA can be previewed in the samples associated with
the Copyright FAQs below:

CTA Terms and Conditions http://authorservices.wiley.com/bauthor/fags _copyright.asp

For authors choosing OnlineOpen
If the OnlineOpen option is selected the corresponding author will have a choice of the following Creative
Commons License Open Access Agreements (OAA):

Creative Commons Attribution License OAA
Creative Commons Attribution Non-Commercial License OAA
Creative Commons Attribution Non-Commercial -NoDerivs License OAA

To preview the terms and conditions of these open access agreements please visit the Copyright FAQs hosted on
Wiley Author Services http://authorservices.wiley.com/bauthor/fags _copyright.aspand
visit http://www.wileyopenaccess.com/details/content/12f25db4c87/Copyright--License.html.

If you select the OnlineOpen option and your research is funded by The Wellcome Trust and members of the
Research Councils UK (RCUK) you will be given the opportunity to publish your article under a CC-BY license
supporting you in complying with Wellcome Trust and Research Councils UK requirements. For more information
on this policy and the Journal’s compliant self-archiving policy please

visit: http://www.wiley.com/go/funderstatement.

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be submitted electronically via the online submission site
http://mc.manuscriptcentral.com/cdoe. The use of an online submission and peer review site enables immediate
distribution of manuscripts and consequentially speeds up the review process. It also allows authors to track the
status of their own manuscripts. Complete instructions for submitting a manuscript are available online and below.
Further assistance can be obtained from the Editorial Assistant, Beverly Ellis, beverly.ellis@adelaide.edu.au

Editorial Office:

Professor A. John Spencer

Editor

Community Dentistry and Oral Epidemiology
The University of Adelaide

South Australia

5005 Australia

E-mail: john.spencer@adelaide.edu.au

Tel: +61 8 8303 5438

Fax: +61 8 8303 3070

The Editorial Assistant is Beverly Ellis: beverly.ellis@adelaide.edu.au

3.1. Getting Started

 Launch your web browser (supported browsers include Internet Explorer 6 or higher, Netscape 7.0, 7.1, or 7.2,
Safari 1.2.4, or Firefox 1.0.4) and go to the journal’s online Submission Site:http://mc.manuscriptcentral.com/cdoe
« Log-in or click the 'Create Account’ option if you are a first-time user.

« If you are creating a new account.

- After clicking on 'Create Account’, enter your name and e-mail information and click 'Next'. Your e-mail
information is very important.

- Enter your institution and address information as appropriate, and then click 'Next.’

- Enter a user ID and password of your choice (we recommend using your e-mail address as your user ID), and
then select your area of expertise. Click 'Finish’.

« If you have an account, but have forgotten your log in details, go to Password Help on the journals online
submission system http://mc.manuscriptcentral.com/cdoe and enter your e-mail address. The system will send
you an automatic user ID and a new temporary password.

* Log-in and select 'Corresponding Author Center.’

3.2. Submitting Your Manuscript

« After you have logged in, click the 'Submit a Manuscript' link in the menu bar.

« Enter data and answer questions as appropriate. You may copy and paste directly from your manuscript and
you may upload your pre-prepared covering letter.



« Click the 'Next' button on each screen to save your work and advance to the next screen.

« You are required to upload your files.

- Click on the '‘Browse’ button and locate the file on your computer.

- Select the designation of each file in the drop down next to the Browse button.

- When you have selected all files you wish to upload, click the 'Upload Files’ button.

* Review your submission (in HTML and PDF format) before sending to the Journal. Click the 'Submit’ button
when you are finished reviewing.

3.3. Manuscript Files Accepted

Manuscripts should be uploaded as Word (.doc or .docx) or Rich Text Format (.rtf) files (not write-protected) plus
separate figure files. GIF, JPEG, PICT or Bitmap files are acceptable for submission, but only high-resolution TIF
or EPS files are suitable for printing. The files will be automatically converted to HTML and a PDF document on
upload and will be used for the review process. The text file must contain the entire manuscript including title
page, abstract, text, references, tables, and figure legends, but no embedded figures. Figure tags should be
included in the file. Manuscripts should be formatted as described in the Author Guidelines below.

3.4. Suggest Two Reviewers

Community Dentistry and Oral Epidemiology attempts to keep the review process as short as possible to enable
rapid publication of new scientific data. In order to facilitate this process, please suggest the names and current
email addresses of two potential international reviewers whom you consider capable of reviewing your
manuscript.

3.5. Suspension of Submission Mid-way in the Submission Process

You may suspend a submission at any phase before clicking the 'Submit’ button and save it to submit later. The
manuscript can then be located under 'Unsubmitted Manuscripts’ and you can click on 'Continue Submission’ to
continue your submission when you choose to.

3.6. E-mail Confirmation of Submission

After submission you will receive an email to confirm receipt of your manuscript. If you do not receive the
confirmation email within 10 days, please check your email address carefully in the system. If the email address is
correct please contact your IT department. The error may be caused by some sort of spam filtering on your email
server. Also, the emails should be received if the IT department adds our email server (uranus.scholarone.com) to
their whitelist.

3.7. Review Procedures

All manuscripts (except invited reviews and some commentaries and conference proceedings) are submitted to
an initial review by the Editor or Associate Editors. Manuscripts which are not considered relevant to the practice
of community dentistry or of interest to the readership ofCommunity Dentistry and Oral Epidemiology will be
rejected without review. Manuscripts presenting innovative hypothesis-driven research with methodologically
detailed scientific findings are favoured to move forward to peer review. All manuscripts accepted for peer review
will be submitted to at least 2 reviewers for peer review, and comments from the reviewers and the editor are
returned to the lead author.

3.8. Manuscript Status

You can access ScholarOne Manuscripts (formerly known as Manuscript Central) any time to check your 'Author
Centre’ for the status of your manuscript. The Journal will inform you by e-mail once a decision has been made.

3.9. Submission of Revised Manuscripts

Revised manuscripts must be uploaded within two or three months of authors being notified of conditional
acceptance pending satisfactory Minor or Major revision respectively. Locate your manuscript under 'Manuscripts
with Decisions’ and click on 'Submit a Revision’ to submit your revised manuscript. Please remember to delete
any old files uploaded when you upload your revised manuscript. Revised manuscripts must show changes to the
text in either bold font, coloured font or highlighted text.

3.10 Conflict of Interest

Community Dentistry & Oral Epidemiology requires that sources of institutional, private and corporate financial
support for the work within the manuscript must be fully acknowledged, and any potential grant holders should be
listed. Acknowledgements should be brief and should include information concerning conflict of interest and
sources of funding. It should not include thanks to anonymous referees and editors.

3.11 Editorial Board Submissions

Manuscripts authored or co-authored by the Editor (in Chief) or by members of the Editorial Board are evaluated
using the same criteria determined for all other submitted manuscripts. The process is handled confidentially and
measures are taken to avoid real or reasonably perceived conflict of interest.

4. MANUSCRIPT FORMAT AND STRUCTURE

4.1. Page Charge

Articles exceeding 7 published pages are subject to a charge of USD 300 per additional page. One published
page amounts approximately to 5,500 characters (excluding figures and tables).



4.2. Format

Language: All submissions must be in English; both British and American spelling conventions are acceptable.
Authors for whom English is a second language must have their manuscript professionally edited by an English
speaking person before submission to make sure the English is of high quality. It is preferred that manuscript is
professionally edited. A list of independent suppliers of editing services can be found
athttp://authorservices.wiley.com/bauthor/english_language.asp. All services are paid for and arranged by the
author, and use of one of these services does not guarantee acceptance or preference for publication.

Font: All submissions must be double spaced using standard 12 point font size.

Abbreviations, Symbols and Nomenclature: Authors can consult the following source: CBE Style Manual
Committee. Scientific style and format: the CBE manual for authors, editors, and publishers. 6th ed. Cambridge:
Cambridge University Press, 1994

4.3. Structure

All manuscripts submitted to Community Dentistry and Oral Epidemiology should follow the guidelines regarding
structure as below.

Title Page: should include a title of no more than 50 words, a running head of no more than 50 characters and
the names and institutional affiliations of all authors of the manuscript should be included.

Abstract: All manuscripts submitted to Community Dentistry and Oral Epidemiology should use a structured
abstract under the headings: Objectives — Methods — Results — Conclusions.

Main Text of Original Articles should include Introduction, Materials and Methods and Discussion.

Introduction: should be focused, outlining the historical or logical origins of the study and not summarize the
results; exhaustive literature reviews are not appropriate. It should close with the explicit statement of the specific
aims of the investigation.

Materials and Methods must contain sufficient detail such that, in combination with the references cited, all
studies reported can be fully reproduced. As a condition of publication, authors are required to make materials
and methods used freely available to academic researchers for their own use.

Discussion: may usually start with a brief summary of the major findings, but repetition of parts of the abstract or
of the results sections should be avoided. The section should end with a brief conclusion and a comment on the
potential clinical program or policy relevance of the findings. Statements and interpretation of the data should be
appropriately supported by original references.

4.4. References

Authors are required to cite all necessary references for the background to their research, methodology they
adopted and issues discussed. Primary sources should be cited. Relevant references published in CDOE are
expected to be among the cited literature.

The list of references begins on a fresh page in the manuscript, using the Vancouver format. References should
be numbered consecutively in the order in which they are first mentioned in the text. Identified references in the
text should be sequentially numbered by Arabic numerals in parentheses, e.g., (1,3,9). Superscript in-text
references are not acceptable in CDOE. For correct style, authors are referred to: International Committee of
Medical Journal Editors. Uniform requirements for manuscripts submitted to biomedical journals: writing and
editing for biomedical publication. http://www.icmje.org October 2004. For abbreviations of journal names,
consult http://www.ncbi.nlm.nih.gov/nimcatalog/journals.

Avoid reference to 'unpublished observations’, and manuscripts not yet accepted for publication. References to
abstracts should be avoided if possible; such references are appropriate only if they are recent enough that time
has not permitted full publication. References to written personal communications (not oral) may be inserted in
parentheses in the text.

We recommend the use of a tool such as Reference Manager for reference management and formatting.
Reference Manager reference styles can be searched for here:www.refman.com/support/rmstyles.asp
Examples of the Vancouver reference style are given below:

Journals
Standard journal article
(List all authors when six or fewer. When seven or more, list first six and add et al.)



Widstrom E, Linna M, Niskanen T. Productive efficiency and its determinants in the Finnish Public Dental Service.
Community Dent Oral Epidemiol 2004;32:31-40.

Corporate author
WHO Collaborating Centre for Oral Precancerous Lesions. Definition of leukoplakia and related lesions: an aid to
studies on oral precancer. Oral Surg Oral Med Oral Pathol 1978;46:518-39.

Books and other monographs

Personal author(s)

Fejerskov O, Baelum V, Maniji F, Mgller 1J. Dental fluorosis; a handbook for health workers. Copenhagen:
Munksgaard, 1988:41-3.

Chapter in a book

Fomon SJ, Ekstrand J. Fluoride intake. In: Fejerskov O, Ekstrand J, Burt BA, editors: Fluoride in dentistry, 2nd
edition. Copenhagen: Munksgaard, 1996; 40-52.

4.5. Tables, Figures and Figure Legends

Tables are part of the text and should be included, one per page, after the References. All graphs, drawings, and
photographs are considered figures and should be sequentially numbered with Arabic numerals. Each figure must
be on a separate page and each must have a caption. All captions, with necessary references, should be typed
together on a separate page and numbered clearly (Fig.1, Fig. 2, etc.).

Preparation of Electronic Figures for Publication: Although low quality images are adequate for review
purposes, print publication requires high quality images to prevent the final product being blurred or fuzzy. Submit
EPS (lineart) or TIFF (halftone/photographs) files only. MS PowerPoint and Word Graphics are unsuitable for
printed pictures. Do not use pixel-oriented programmes. Scans (TIFF only) should have a resolution of 300 dpi
(halftone) or 600 to 1200 dpi (line drawings) in relation to the reproduction size (see below). Please submit the
data for figures in black and white or submit a colour work agreement form. EPS files should be saved with fonts
embedded (and with a TIFF preview if possible).

For scanned images, the scanning resolution (at final image size) should be as follows to ensure good
reproduction: line art: >600 dpi; half-tones (including gel photographs): >300 dpi; figures containing both halftone
and line images: >600 dpi.

Further information can be obtained at Wiley-Blackwell's guidelines for
figures:http://authorservices.wiley.com/bauthor/illustration.asp.

Check your electronic artwork before submitting it:http://authorservices.wiley.com/bauthor/eachecklist.asp

Permissions: If all or parts of previously published illustrations are used, permission must be obtained from the
copyright holder concerned. It is the author's responsibility to obtain these in writing and provide copies to the
Publishers.

Colour Charges: It is the policy of Community Dentistry and Oral Epidemiology for authors to pay the full cost for
the reproduction of their colour artwork, if required. Therefore, please note that if there is colour artwork in your
manuscript when it is accepted for publication, Wiley-Blackwell require you to complete and return a Colour Work
Agreement Form before your manuscript can be published. Any article received by Wiley-Blackwell with colour
work will not be published until the form has been returned. If you are unable to access the internet, or are unable
to download the form, please contact the Production Editor Lee Jieying, cdoe @wiley.com. Please send the
completed Colour Work Agreement to:

Lee Jieying

Production Editor

Journals Content Management

Wiley

1 Fusionopolis Walk, #07-01 Solaris South Tower,
Singapore 138628

In the event that an author is not able to cover the costs of reproducing colour figures in colour in the printed
version of the journal, Community Dentistry and Oral Epidemiology offers authors the opportunity to reproduce
colour figures in colour for free in the online version of the article (but they will still appear in black and white in the
print version). If an author wishes to take advantage of this free colour-on-the-web service, they should liaise with
the Editorial Office to ensure that the appropriate documentation is completed for the Publisher.

Figure Legends: All captions, with necessary references, should be typed together on a separate page and
numbered clearly (Fig.1, Fig. 2, etc.).



Special issues: Larger papers, monographs, and conference proceedings may be published as special issues of
the journal. Full cost of these extra issues must be paid by the authors. Further information can be obtained from
the editor or publisher.

5. AFTER ACCEPTANCE

Upon acceptance of a manuscript for publication, the manuscript will be forwarded to the Production Editor who is
responsible for the production of the journal.

5.1 Proof Corrections

The corresponding author will receive an email alert containing a link to a web site. A working email address
must therefore be provided for the corresponding author. The proof can be downloaded as a PDF (portable
document format) file from this site.

Acrobat Reader will be required in order to read this file. This software can be downloaded (free of charge) from
the following Web site: www.adobe.com/products/acrobat/readstep2.html . This will enable the file to be opened,
read on screen, and printed out in order for any corrections to be added. Further instructions will be sent with the
proof. Hard copy proofs will be posted if no e-mail address is available; in your absence, please arrange for a
colleague to access your e-mail to retrieve the proofs. Proofs must be returned within three days of receipt.

As changes to proofs are costly, we ask that you only correct typesetting errors. Excessive changes made by the
author in the proofs, excluding typesetting errors, will be charged separately. Other than in exceptional
circumstances, all illustrations are retained by the publisher. Please note that the author is responsible for all
statements made in his work, including changes made by the copy editor.

5.2 Early View (Publication Prior to Print)

Community Dentistry and Oral Epidemiology is covered by Wiley-Blackwell's Early View service. Early

View articles are complete full-text articles published online in advance of their publication in a printed issue. They
have been fully reviewed, revised and edited for publication, and the authors’ final corrections have been
incorporated. Because they are in final form, no changes can be made after online publication. The nature

of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the traditional way. They are therefore given a Digital Object Identifier (DOI), which allows the
article to be cited and tracked before it is allocated to an issue. After print publication, the DOI remains valid and
can continue to be used to cite and access the article.

5.3 Author Services

Online production tracking is available for your article through Wiley-Blackwell's Author Services. Please

see: http://authorservices.wiley.com/bauthor/

Paul Riordan’s language correction service:
Write2Publish

email: w2p@orange.fr
Phone: +33 4 73 78 32 97
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