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ABSTRACT

The activities developed in the Dissemination Day of the FONIS SA2110117 project
called “Academic dissemination events of the Faculty of Dentistry of the University of
Chile and entities participating in the study with foreign professors” are presented with
the Agenda: Research in Fluorides and Dental Fluorosis”. This activity took place on
October 18, 19 and 20, 2023 at the Faculty of Dentistry of the University of Chile,
Santiago, Chile . The activities carried out included a: I) Symposium on “Dental
Fluorosis in Latin America”, with the participation of researchers from Argentina, Chile,
Colombia, Ecuador, Paraguay and Peru. II) Seminar on “Feeding in children from 0 to 12
months in Chile” and IIT) Presentation of results of research on “Fluorides” and Fluorosis
developed in Latin American countries. In the fluorosis Symposium section, six research
experiences were presented by researchers from 6 presentations were made from
Argentina, Colombia, Chile, Ecuador, Paraguay, and Peru. At the seminar on Nutrition in
children under 1 year of age in Chile there were three presentations from three
government entities in the country. The presentations of free works on fluorides and
fluorosis in Latin America included one work from Argentina, two from Chile, one from
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Colombia, two from Ecuador, one from Brazil, and one from Peru. As the production of
scientific works during the event was extensive and very varied, on this occasion we will
present only the expanded summaries of the round table on “Dental Fluorosis in Latin
America”.

Keywords: fluorides, dental fluorosis, latin america, dissemination event.

RESUMO

As atividades desenvolvidas no Dia de Difusdo do Projeto FONIS SA2110117 chamado
"Eventos de difusdo académica da Faculdade de Odontologia da Universidade do Chile e
entidades que participam do estudo com professores estrangeiros™ sao apresentadas com
a Agenda: Pesquisa em Fluoretos e Fluorose Dental. Esta atividade teve lugar em 18, 19
e 20 de outubro de 2023 na Faculdade de Odontologia da Universidade do Chile,
Santiago, Chile (1). As atividades realizadas incluiram: 1) Simpoésio sobre "Fluorose
Dental na América Latina", com a participacdo de pesquisadores da Argentina, Chile,
Coldémbia, Equador, Paraguai e Peru. 11) Seminério "Alimentagdo infantil de 0 a 12 meses
no Chile" e Ill) Apresentacdo dos resultados da pesquisa sobre "Fluoretos™ e fluorose
desenvolvida em paises da América Latina. Na se¢do Simpoésio de fluorose, seis
experiéncias de pesquisa foram apresentadas por pesquisadores de 6 apresentacoes feitas
na Argentina, Coldémbia, Chile, Equador, Paraguai e Peru. No seminario sobre Nutri¢do
em criancas com menos de 1 ano de idade, no Chile, houve trés apresentacfes de trés
6rgdos governamentais do pais. As apresentacGes de trabalhos gratuitos sobre fltor e
fluorose na América Latina incluiram um trabalho da Argentina, dois do Chile, um da
Colémbia, dois do Equador, um do Brasil e um do Peru. Como a producéo de trabalhos
cientificos durante o evento foi extensa e muito variada, nesta ocasido apresentaremos
apenas os resumos ampliados da mesa-redonda sobre "Fluorose Dental na América
Latina".

Palavras-chave: fluorides, fluorose dentaria, américa latina, evento de disseminacéo.

RESUMEN

Las actividades desarrolladas en la Jornada de Difusion del proyecto FONIS SA2110117
denominado “Eventos de difusiéon académica de la Facultad de Odontologia de la
Universidad de Chile y entidades participantes en el estudio con profesores extranjeros”
se presentan con la Agenda: Investigacion en Fluoruros y Fluorosis Dental”. Esta
actividad tuvo lugar los dias 18, 19y 20 de octubre de 2023 en la Facultad de Odontologia
de la Universidad de Chile, Santiago de Chile (1). Las actividades realizadas incluyeron:
I) Simposio sobre “Fluorosis Dental en América Latina”, con la participacion de
investigadores de Argentina, Chile, Colombia, Ecuador, Paraguay y Peru. Il) Seminario
sobre “Alimentacion en nifios de 0 a 12 meses en Chile” y IIT) Presentacion de resultados
de investigaciones sobre “Fluoruros” y Fluorosis desarrolladas en paises de América
Latina. En la seccidn del Simposio sobre fluorosis se presentaron seis experiencias de
investigacion de investigadores de 6 presentaciones realizadas en Argentina, Colombia,
Chile, Ecuador, Paraguay y PerQ. En el seminario sobre Nutricion en nifios menores de 1
afio en Chile hubo tres presentaciones de tres entidades gubernamentales del pais. Las
presentaciones de trabajos gratuitos sobre fluoruros y fluorosis en Ameérica Latina
incluyeron un trabajo de Argentina, dos de Chile, uno de Colombia, dos de Ecuador, uno
de Brasil y uno de Perd. Como la produccion de trabajos cientificos durante el evento fue
extensa y muy variada, en esta ocasion presentaremos solo los resimenes ampliados de
la mesa redonda sobre “Fluorosis Dental en América Latina”.
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1 INTRODUCTION

The Conference organized by the FONIS SA2110117 project called “Academic
dissemination events of the Faculty of Dentistry of the University of Chile and entities
participating in the study with foreign professors”, with the theme Research in Fluorides
and Dental Fluorosis took place on the 18th, 19th and October 20, 2023 at the Faculty of
Dentistry of the University of Chile, Santiago, Chile!. The activities included 1)
Symposium on “Dental Fluorosis in Latin America”, with the participation of researchers
from Argentina, Chile, Colombia, Ecuador, Paraguay and Peru. II) Seminar on “Food in
children from 0 to 12 months in Chile” and III) Presentation of research results on
“Fluorides” and Fluorosis developed in Latin American countries.

The international literature mentions that, in Latin America, dental fluorosis has
been documented. In Brazil with 4 publications®®# ° Argentina with 2 publications®’
and Mexico with 4 publications®® 1% and Colombia with 7 publications 121314.15.16.17.18
considering this large country as Latin American, although it is not °.

But what happens with Fluorosis in other Latin American countries such as
Ecuador, Peru, Chile, Bolivia, and not to mention the Central American countries. Simply
for the international scientific community, dental fluorosis does not exist in these
countries.

As the production of scientific works during the event was extensive and very
varied, on this occasion we will present only the expanded summaries of the Symposium
on “Dental Fluorosis in Latin America.” We know that this publication is an “unselfish
intellectual action” because it is the joint work of researchers from different countries,
without government support and even with the opposition of some of them, to show the
situation of an oral pathology, but which often represents the state general health of

completely abandoned areas of countries.

2 OBJECTIVES
Objectives 1: Show some aspects and in some geographical locations of the Latin
American region the dental fluorosis that affects the population that lives there.
Objectives 2: Show some aspects and some geographic locations of the Latin
American region where dental fluorosis affect the oral health of the population.
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3 MATERIALS AND METHODS

The inputs used for the construction of this publication were mainly the oral
presentations made by different researchers from different Latin American countries
attending the dissemination seminar on a particular situation in their country of origin
regarding the central topic, which was “Dental fluorosis in Latin America.” These
presentations are based on fieldwork and collection of information on the central
pathology and others also present in the study region. This presentation may be visible as
an individual work, work presented at conferences or scientific meetings, or published in
a national or international journal.

The inputs used for the publication were the following:

a) “School Dropouts in Adolescents and Dental Fluorosis”, presented by

Argentine teachers.

b) “Prevalence of Dental Fluorosis in areas of exposure to fluorides through

drinking water in the Colombian Caribbean Region”, presented by a Colombian

researcher.

¢) “Prevalence and severity of dental fluorosis in schoolchildren aged 6 to 12 years

from the Metropolitan Region, Chile”, disclosed by a Chilean academic.

d) “Prevalence and Distribution of Dental Fluorosis in three provinces of

Ecuador”, presented by two researchers from Ecuador.

e) “Dental fluorosis in some Departments of Paraguay.” Presentation carried out

by the vice dean of a state university in Paraguay.

f) "Situation of scientific evidence on fluoride and fluorosis in Peru”, publication

presented by two academics from Peru.

4 RESULTS
Below are the summaries of the presentations made during the round table on

“Fluorides and Fluorosis in Latin America”.
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4.1 “SCHOOL DROPOUT IN ADOLESCENTS WITH DENTAL
FLUOROSIS/WATER STAINING AND SCHOOL DROPOUT”

Exhibitors and speakers: Gallara Raquel Vivian, PhD; Ponce Rubén Hugo, PhD.

Place: Chairs of Biological Chemistry. Faculty of Dentistry, National University
of Cordoba. Argentina. “Latin American Research Network on Fluorides and Dental
Fluorosis”

Charbonier, (Cordoba, Argentina), is a rural community where many of the
children present dental fluorosis. In the absence of a secondary educational center,
adolescents must migrate to neighboring towns to continue their studies. Numerous
studies have shown that aesthetic alterations in teeth can adversely affect the
psychological well-being of children and adults. One of the factors that influence school
dropout is discrimination or self-discrimination. Our purpose was to investigate whether
dental fluorosis affects the school dropout of Charbonier students to establish the relevant
inclusion or retention strategies. The intervention was carried out in Charbonier and San
Esteban (rural commune without fluorosis), in adolescents and adults of both sexes.
Situations of exclusion in the school environment were studied, through demographic and
ethnographic data surveys, and interviews with various actors from the educational
institutions of the mentioned communes. Furthermore, the existence of discriminatory
and self-discriminatory actions was assessed through interviews. An increase was
demonstrated in the percentage of total school dropouts of students from Charbonier
compared to those from San Esteban (56% and 40%, respectively). This difference is due
to the percentage of students who never attended middle school (34% Charbonier and
15% San Esteban). The level of absenteeism among Charbonier students was lower and
their discipline was better. Ethnographic records showed that students with dental
fluorosis are less communicative and participatory than the rest. These attitudes, analyzed
in conjunction with interviews in adults with dental fluorosis, suggest self-discriminatory
behavior. Interviews with former students revealed discriminatory practices. In addition,
the archaeological find that shows the caricature of a companion with stains on her teeth
was relevant. Until now, there were no studies that related dental fluorosis to school
dropout. The actions of Public Health and educational institutional policies are made a
priority to address the problem. Discrimination for aesthetic reasons constitutes a subtle
but effective mechanism of social differentiation, and the only way out for those who are
discriminated against is for society to become aware of such practices and reject them.

Bibliography presentation.
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a) Pan Z, Que K, Liu J, Sun G, Chen Y, Wang L et al. Effects of at-home
bleaching and resin infiltration treatments on the aesthetic and psychological
status of patients with dental fluorosis: A prospective study. J Dent. 2019,
91:103228. doi: 10.1016/j.jdent.2019.103228. PMID: 31704387.

b) Chankanka O, Levy SM, Warren JJ, Chalmers JM. A literature review of
aesthetic perceptions of dental fluorosis and relationships with psychosocial
aspects/oral health-related quality of life: Review, Community Dent Oral
Epidemiol. 2010, 38:97-109. https:// doi.org/10.1111/j.1600-0528.2009.00507

C) McWhirter EH, Garcia EA, Bines D. Discrimination and Other Education
Barriers, School Connectedness, and Thoughts of Dropping Out Among Latina/o
Students. Journal of Career Development 2018, 45(4): 330-44.
https://doi.org/10.1177/0894845317696807

d) Benner AD, Graham S. Latino adolescents’ experiences of discrimination
across the first 2 years of high school: Correlates and influences on educational
outcomes. Child Development 2011, 82: 508-19. doi:10. 1111/j.1467-
8624.2010.01524.x

e) Sartori LRM, Henzel LT, Chisini LA, de Oliveira LJC, Sabsia VPA,
Correa MB. Discrimination and dental students: What is the reality in Brazilian
institutions? Eur J Dent Educ. 2023, Jun 14. doi: 10.1111/eje.12929. Epub ahead
of print. PMID: 37315153.

4.2 “PREVALENCE OF DENTAL FLUOROSIS IN AREAS OF EXPOSURE TO
FLUORIDES DUE TO GROUNDWATER INGESTION IN COLOMBIA”

Exhibitor and speaker: Farith D. Gonzalez Martinez. PhD.

Place: Full professor University of Cartagena, Colombia. “Latin American
Research Network on Fluorides and Dental Fluorosis™

Natural water sources are considered as the major environmental exposure of
fluoride, resulting in increased prevalence of enamel fluorosis in endemic regions. This
natural exposure should be permanently monitored to avoid the interactions with other
non-natural fluoride sources. We evaluated the prevalence of enamel fluorosis in
Colombian schoolchildren and its relationship with fluoride-containing water ingestion
exposure dose and urinary fluoride excretion. We included 923 schoolchildren aged 7 to
12 years residing in eight municipalities in Colombia. Sampling of consumption water

was performed in major aquifers used for daily supply. Samples were collected in 98

Brazilian Journal of Development, Curitiba, v.10, n.3, p. 01-20, 2024


https://doi.org/10.1177/0894845317696807

Brazilian Journal of Development
ISSN: 2525-8761

8

polyethylene containers and refrigerated until analysis. Water and urine fluoride
concentrations were measured using the fluoride selective electrode method. Enamel
fluorosis was evaluated using Thylstrup and Ferjerskov Index (TFI). Demographic and
anthropometric characteristics were assessed. Besides, other exposures to fluoride were
also evaluated. Logistic regression was applied for multiple analyses. The median
fluoride concentration in water and urine samples was 10.5 mg/L and 0.63 mg/L
respectively, with the highest value found in Algarrobo-Magdalena, and the lowest value
found in Manzanares-Caldas. The overall prevalence of enamel fluorosis was 86.1%,
being more frequent the mild codes with TFI-1 to TFI-2. The highest prevalence was
found in Margarita-Bolivar and Manzanares-Caldas, and the most severe codes (TFI-5 to
TFI-9) were detected in Manzanares-Caldas. The multiple analysis revealed water
ingestion exposure dose, urinary excretion, involuntary intake of toothpaste, amount of
table salt consumption and sex as significant factors (p < 0.001). We concluded that the
fluoride ingestion exposure dose and its subsequent urinary excretion could be used as
estimators of past fluoride exposure, explaining the current prevalence of enamel
fluorosis in Colombian schoolchildren.

Bibliography presentation.

a) Ozsvath, D.L. Fluoride and environmental health: a review. Rev Environ

Sci Biotechnol. 2009, 8: 59-79. https://doi.org/10.1007/s11157-008-9136-9

b) Usuda K, Kono K, Dote T, Watanabe M, Shimizu H, Tanimoto Y. Fluoride

analysis and fluoride related health problems in clinical, experimental,

occupational and environmental aspects: A narrative review. Biomedical
Research on Trace Elements. 2009, 20(4): 274-283.

C) Li P, Qian H, Wu J, Chen J, Zhang Y, Zhang H. Occurrence and
hydrogeochemistry of fluoride in alluvial aquifer of Weihe River, China.
Environmental Earth Sciences. 2014, 71: 3133-3145. DOI 10.1007/s12665-013-
2691-6.

d) Martinez-Mier EA, Soto-Rojas AE, Urefa-Cirett JL, Stookey GK,
Dunipace AJ. Fluoride intake from foods, beverages and dentifrice by children in
Mexico. Community Dent Oral Epidemiol. 2003, 31(3):221-30. doi:
10.1034/j.1600-0528.2003.00043.x. PMID: 12752549,

e) Linhares DPS, Garcia PV, Amaral L, Ferreira T, Cury JA, Vieira W,
Rodrigues ADS. Sensitivity of two biomarkers for biomonitoring exposure to

fluoride in children and women: A study in a volcanic area. Chemosphere. 2016,
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155:614-620. doi: 10.1016/j.chemosphere.2016.04.092. Epub 2016 May 5.
PMID: 27155929.

f) Martignon S, Opazo-Gutiérrez MO, Velasquez-Riafio M, Orjuela-Osorio
IR, Avila V, Martinez-Mier EA, Gonzalez-Carrera MC, Ruiz-Carrizosa JA, Silva-
Hermida BC. Geochemical characterization of fluoride in water, table salt, active
sediment, rock and soil samples, and its possible relationship with the prevalence
of enamel fluorosis in children in four municipalities of the department of Huila
(Colombia). Environ Monit Assess. 2017, 189(6):264. doi: 10.1007/s10661-017-
5975-6.

43 “PREVALENCE AND SEVERITY OF DENTAL FLUOROSIS IN
SCHOOLCHILDREN FROM 6 TO 12 YEARS OF AGE IN THE METROPOLITAN
REGION, CHILE”

Exhibitors and speakers: Dr. M. Consuelo Fresno.

Place: Associate Professor. Dept. Restorative Dentistry. Faculty of Dentistry. U.
of Chile.

The aim of this study was to determine the prevalence and severity of dental
fluorosis in schoolchildren aged 6 to 12 years in province of Santiago. In this cross-
sectional study, 1351 schoolchildren aged 6 to 12 years, from 7 public and private schools
of the Santiago Province. They were examined by two calibrated investigators (Kappa
0.94). Clinical examinations were recorded using Thylstup and Fejerkov (TF). Fluorosis
distribution according to sex, age, and socioeconomic status (SES) were determined. Data
was analyzed with Kruskal-Wallis and Mann-Whitney test with a confidence interval of
95% (p=0,05). The initial sample comprised 1351 participants, from which 300
individuals were excluded. Reasons for exclusion included 7 participants wearing
orthodontic appliances, 11 falling outside the specified age range, 63 lacking fully erupted
first permanent molars, and 219 presenting other dental structural alterations. This led to
the formation of a final sample of 1051 participants, encompassing 51.67% women
(n=543) and 48.43% men (n=508). The identified prevalence of fluorosis was 59.4%
(n=624). Among those affected, 95.67% exhibited mild fluorosis (grades 1, 2, and 3 of
TF criteria), 3.85% showed moderate fluorosis (grades 4 and 5 TF), and 0.48% displayed
severe fluorosis (grade 6 TF). No instances of greater severity were observed in the entire
sample. In terms of gender distribution, 62.24% of women (n=538) and 56.29% of men

(n=286) presented fluorosis, with no statistically significant difference noted between the
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sexes (p = 0.05). Examining prevalence across strata revealed rates of 44.90% in stratum
I (n=105),59.74% in stratum Il (n = 328), and 71.26% in stratum 111 (n = 191), indicating
a significant difference (p = 0.01) when comparing stratum, | with Il and Il with I1I.
Further analysis by age demonstrated the lowest fluorosis prevalence at 6 years (46.5%)
and the highest at 12 years (66.12%), with statistically significant difference observed
based on age (p = 0.045). The prevalence of dental Fluorosis in schoolchildren aged 6 to
12 years old in Santiago Province is high, reaching a 59,4 % with the greatest prevalence
at 12 years old with significate difference. Mild fluorosis severity is the highest found
reached 95.67%. The highest socioeconomic stratum has the lowest prevalence with
significate difference.
Bibliography presentation.

a) Urbina T., Caro J., Vicent M. Caries and dental fluorosis in children from
6 to 8 and 12 years of the 11, VI, VIII, IX, X and MR. Chilean Health Ministry,
1996.

b) Thylstrup A, Fejerskov O. Clinical appearance of dental fluorosis in
permanent teeth in relation to histologic changes. Community Dent Oral
Epidemiol. 1978, 6(6):315-28. doi: 10.1111/j.1600-0528.1978.tb01173.x. PMID:
282114.

C) Pérez-Pérez N, Torres-Mendoza N, Borges-Yafiez A, Irigoyen-Camacho
ME. Dental fluorosis: concentration of fluoride in drinking water and
consumption of bottled beverages in school children. J Clin Pediatr Dent. 2014,
38(4):338-44. doi: 10.17796/jcpd.38.4.e77h557k0005077n. PMID: 25571686.

d) Olivares-Keller D, Arellano-Valeria M, Cortés, J, Cantin M. Prevalence
and Severity of Dental Fluorosis and its Association with History of Dental Caries
in Schoolchildren Consuming Fluoridated Drinking Water in Temuco, Chile. Int
J Odontostomat. 2013, 7(3):447-54.

e) Yévenes I, Zillmann G, Mufioz A, Aranda W, Echeverria S, Hassi J, et al.
Caries and fluorosis in the Santiago metropolitan region in Chile- The impact of
the fluoridation of the water. Rev Odonto Cienc. 2011, 26(2):109-15.

4.4 “FACTORS ASSOCIATED WITH DENTAL FLUOROSIS IN THREE ZONES OF
ECUADOR?”

Exhibitors and speakers: Ana del Carmen Armas-Vega, PhD. Eleonor Vélez Leon,
PhD.
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Place: Universidad Central, Ecuador. Universidad Catolica de Cuenca, Ecuador.
“Latin American Research Network on Fluorides and Dental Fluorosis™.

Recent studies on dental fluorosis in Ecuador reflect a growing concern regarding
its prevalence and associated factors. In a study conducted in the provinces of Imbabura,
Pichincha, and Chimborazo, the aim was to determine the prevalence of dental fluorosis
in children aged 10 to 12 years, revealing a high prevalence of 89.96%. A statistically
significant relationship was identified between dental fluorosis and the consumption of
bottled beverages, as well as the quantity of toothpaste used and inadvertently ingested
during brushing.

On the other hand, the study conducted in the Southern Region, although reported
a lower prevalence (50.1%), revealed differences in the distribution of dental fluorosis
among the assessed provinces. The higher occurrence of moderate cases in Cafar (17%)
underscores the heterogeneity of the situation, illustrating how the severity of fluorosis
varies depending on geographical location .

Both studies emphasize the pressing need to delve deeper into researching the
underlying factors influencing the prevalence of dental fluorosis in these regions.
Additionally, they underscore the importance of implementing tailored preventive and
intervention strategies adapted to the particularities of each geographic area, aiming to
mitigate the burden of this condition and enhance oral health among the Ecuadorian
pediatric population.

The interconnection between the findings of both investigations provides a holistic
view of the issue of dental fluorosis in Ecuador, emphasizing the complexity of the
phenomenon [d] and the necessity for a multifaceted approach that considers
geographical, socioeconomic, and oral hygiene habit aspects. Consequently, there is a call
for further detailed studies and the implementation of relevant intervention strategies to
effectively and sustainably address this public health challenge.

a) Del A, Armas-Vega AC, Gonzalez-Martinez FD, Rivera-Martinez MS,

Mayorga-Solérzano MRF, Banderas-Benitez VE, et al. Factors associated with

dental fluorosis in three zones of Ecuador. J Clin Exp Dent. 2019, 11(1):42-50.

Available from: http://dx.doi.org/10.4317/jced.55124

b) Vélez-Ledn EM, Albaladejo-Martinez A, Ortiz-Ortega P, Cuenca-Ledn K,

Armas-Vega A, Melo M. Distribution of Dental Fluorosis in the Southern Zone
of Ecuador: An Epidemiological Study. Dent J (Basel) [Internet]. 2023, 11(3):71.
Available from: /pmc/articles/PMC10047061/.
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C) Troya MI, Saavedra MP. Achieving health equity in Ecuador. Lancet Glob
Health [Internet]. 2018, 6(12):e1281. Available from:
http://www.thelancet.com/article/S2214109X18303826/fulltext

d) Flores Mufioz PJ, Nohelia G, Ortega C. Factors associated with chronic

child malnutrition in Ecuador. A study based on regression models and
classification trees. Perfiles [Internet]. 2021, (26):21-33. Available from:
https://perfiles.espoch.edu.ec/index.php/perfiles/article/view/132

e) Torres 1., Lopez-Cevallo D. ;Reforma de salud en Ecuador como modelo
de exito? Critica al nimero especial de la Revista Panamericana de Salud Publica.
Carta al Editor. Rev Panam Salud Publica 41, 03 Mayo 2018.
https://doi.org/10.26633/RPSP.2017.148

4.5 “DENTAL FLUOROSIS IN THE DEPARTMENTS OF PARAGUAY.”

Exhibitors and speakers: Heriberto NUfiez. Master. Place: Vice Dean, National
University of Asuncion, Paraguay. “Latin American Research Network on Fluorides and
Dental Fluorosis™

Water fluoridation in Paraguay lasted only a couple of years and its history was
recorded in the Editorial of the Dental Magazine of the Circle of Dentists of Paraguay in
1959 whose heading was "Asuncion: First South American capital with fluoridated tap
water"”. US Public Health Service (PHS) did not change its recommendation that the
optimal concentration of fluoride in drinking water for the prevention of dental caries in
the United States be reduced to 0.7 mg/L, from the previous range of 0.7 to 1.2 mg/L, for
the following: a) Fluoridation of drinking water is an effective public health strategy to
prevent cavities and the most feasible and profitable to reach entire communities. b)
Drinking water and other sources of fluoride exposure have contributed to preventing
dental caries and increasing the prevalence of dental fluorosis. c) Preventing caries and
reducing the risk of dental fluorosis can be achieved at a fluoride concentration of 0.7
mg/L. d) Recent data do not show a relationship between water intake and outdoor
temperature, therefore, fluoride concentrations in water that differ depending on outdoor
temperature are unnecessary. In Paraguay, with a high prevalence of caries, fluoridation
should be carried out with a massive vehicle. Paradoxically, there are localities with high
concentrations of fluorides in drinking water naturally, reporting fluoride concentrations
equal to or greater than 1.5 mg/L (1998) in the Departments of Alto Parana, Concepcidn,

San Pedro, and Paraguari. Dental fluorosis was already mentioned in the city of
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Concepcion, Paraguay (1949), where patients with chalk-white teeth were reported. An
investigation carried out in the previous departments (2002) in 12-year-old children,
found an average prevalence of 50% of dental fluorosis, with values that varied from 80%
(Loreto), 66% (Yatayty del Norte) and 22% in Nacunday. Since 2018, Research Centers,
State Universities and the Department of Oral Health of the Ministry of Public Health
have been collecting information on fluoride concentrations in drinking water and
diagnosis of dental fluorosis in localities not included in the National Oral Health Survey
of the Paraguay 2017, such as those of the IV Sanitary Region of Guaira and the X
Sanitary Region of Alto Parand, which report high concentrations of fluoride in drinking
water, as well as high prevalence and severity of dental fluorosis.

Bibliography presentation.

a) Boettner A. Asuncion: First South American capital with fluoridated tap

water. Editorial. Rev Odontol. COP. 1959, 5(2):7.

b) U.S. Public Health Service Recommendation for Fluoride Concentration

in Drinking Water for the Prevention of Dental Caries. Public Health Rep. 2015,

130(4): 318-31. doi: 10.1177/003335491513000408.

C) Baez R, Estupifidn S. Institutional Analysis for the Development of a Salt

Fluoridation Program. PAHO/WHO 1998, 6-41.13.

d) Circle of Dentists of Paraguay. National Data. C.O.P Magazine 1960,

3(5):67.

e) Nufiez HN. Dental fluorosis in children from localities in Paraguay with

high fluoride content in human drinking water. Mem Inst Investig Cienc Salud.

2011, 9(1):35-42.

4.6 SITUATION OF SCIENTIFIC EVIDENCE ON FLUORIDE AND FLUOROSIS IN
PERU”

Exhibitors and speakers: Dr. Juana Rosmeri Salas Huamani?, Mg. Emeterio
Marino Olivares de la Cruz®.

Place: #Research Professor at the Faculty of Stomatology, César Vallejo
University, Peru. "Professor of Biology and Biochemistry, César Vallejo University,
Peru. “Latin American Research Network on Fluorides and Dental Fluorosis”

The last national information survey about dental fluorosis in Peru was in 2002,

the Ministry of Health (www.minsa.gob.pe) found a general prevalence of dental enamel

fluorosis of 10.1% in schoolchildren aged 6 to 8, 10, 12 and 15 years, being higher in
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Ancash (60.1%) and Junin (37.2%). At 12 years old it was 8.7% and at 15 years old it
was 7.5%. In the rural area it was 12.15% and in the urban area 9.9%). According to
Dean’s classification, the degree of severity of fluorosis was healthy 89.9%, very mild
7.5%, mild 1.6%, moderate 0.8% and severe 0.2%. The community fluorosis index (CFI)
was 0.30. The departments with the highest values were Ancash (0.97), Ayacucho (0.72),
Huénuco and Junin (0.57). In view of the lack of updated information on the matter a
search for scientific articles on the subject was carried out in Scopus, Web of Science,
Scielo, ProQuest, using various keywords such as, “prevalence” and (or) “fluorosis”,
“fluor” and(or) “fluorosis”, “fluorides” and(or) “fluorosis”, “toothpastes” and (or)
“fluorosis”, “dentifrices” and(or) “fluorosis” and the main filter used was "Peru". Six
articles were found conducted in the Peruvian population, on different topics related to
fluoride and fluorosis. Chumpitaz-Cerrate, V. et al. 2023 determining the frequency and
levels of dental fluorosis in 252 schoolchildren aged 12 to 15 years fromLima - Peru, a
frequency of dental fluorosis was 44.8%, mostly affecting males (27.39%) and 13-year-
old adolescents (15.1%), and a predominant level was “very mild” fluorosis (34.9%). An
exploration on the concentration of fluoride present in drinking water was carried out to
find a relationship with dental fluorosis in children. It was concluded that the
concentration of fluoride in drinking water is managed as a form of prevention for dental
pathologies, and that the levels of fluoride allowed in children must be known, because
excess of fluoride can cause dental fluorosis.

In 2021, in the document title “Community interventions and strategies for caries
control in Latin American and Caribbean countries” were carried out three systematic
searches and twenty-six publications served to summarize the main scientifically
documented interventions and community strategies based on the use of fluoride for
caries control in Latin American and Caribbean countries (LACC), including Peru.
Evidence of fluoride use was observed, and it is mentioned that fluoride use should be
monitored at local, regional, and national levels to minimize the risk of dental fluorosis.

Previous to this document Villena et al.# in 2000 evaluated a method of placing
the toothpaste in transverse relation to the bristles (TT), concluding that this technique
could be recommended for young children to reduce the amount of toothpaste with
fluoride used, thus minimizing the possible inadvertent ingestion of fluoride toothpaste.
Other study in 2009, estimate the dietary intake of F in children (4-6 years) who received
fluoridated salt (FS-Peru, 180-200 mg F/Kg) and fluoridated milk (FM- Peru, 0.25 mg F),

it was found that the main dietary contributors to FS/FM/NoF were solids, and that dietary
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intake of F should be considered before implementing any systemic fluoridation method?.
Finally, based on the National Registry of Research Works of Peru (RENATI-

www.renati.sunedu.gob) that include research work to obtain university degrees, master's

degrees and doctorates and searching in national repositories and using different terms
related with the publication date filter: 2023 to 2018, seven undergraduate theses were
accessed in the last five years, of which three correspond to the year 2023, two to 2021,
one to 2019 and one to 2018.
Bibliography presentation.
a) Chumpitaz-Cerrate V, Pardavé-Ponce MM, Chavez-Rimache L, Erazo-
Paredes C, Pérez-Jimenez V. Dental fluorosis in adolescents from Educational
Institutions in Lima, Peru. Odontologia Vital. 2023, 1(38):34-44
https://www.scielo.sa.cr/pdf/odov/n38/1659-0775-odov-38-34.pdf.
b) Maman SLM, Cahuata LDM, Portal JLM. Fluoride concentration in
drinking water in relation to dental fluorosis in children. Salud & Ciencia. 2022,

25(3):167-72 https://www.scopus.com/inward/record.uri?eid=2-s2.0
85173623545&d0i=10.21840%2fsiic%2f171799&partnerlD=40&md5=a55
C) Ricomini Filho AP, Chavez BA, Giacaman RA, Frazdo P, Cury JA.

Community interventions and strategies for caries control in Latin American and

Caribbean countries. Investigacion Oral Brasilefia. 2021, 35:1-17.
https://www.scielo.br/j/bor/a/NrwR9zZ5v9gFtDwCcYbvnLL/?format=pdf&lang

=€en

d) Villena RS. An investigation of the transverse technique of dentifrice
application to reduce the amount of fluoride dentifrice for young children. Pediatr
Dent. 2000, 22(4):312-7. https://www.scopus.com/inward/record.uri?eid=2-s2.0
0034222747 &partnerlD=40&md5=78a6c0d7f9f64dc09b797ad52ee5¢170

e) Rodrigues MHC, Leite AL, Arana A, Villena RS, Forte FDS, Sampaio FC,
Buzalaf MAR. Dietary Fluoride Intake by Children Receiving Different Sources
of Systemic Fluoride. Journal of Dental Research. 2009, 88(2):142-5.
d0i:10.1177/0022034508328426.

5 DISCUSSION
The results of the presentations show us a reality unknown to most of the
inhabitants of the south of the American continent. Without trying to show the situation

of fluorosis pathology by country, which is impossible to describe in a single presentation,
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they show us different realities by country. In some of them, there is no government
application of fluoride despite the very high percentage of dental caries that occurs not
only in the adult population, but also in children, and where it is possible to find endemic
places for dental fluorosis, a situation that must be addressed, not by academia, but by
government entities of these countries 4.

In other countries, regulation of fluoridation through a mass vehicle exists, which
can be fluoridated salt or water. There the situations tend to be similar on the macro level,
which is an increase in dental fluorosis, a situation reflected by relatively constant reports
generally prepared by the countries' health ministries. But at a micro level, differences
appear that can be very different, as happens when we compare, for example, Chile with
Colombia.

But the situation for other countries may be worse, where public policy applied to
oral health does not exist or is not applied. In those places, only university research gives
us warning signs about critical situations, but due to the scope of this research, it is always
partial or applied to very specific places as is the case in Peru, the last national report on
fluorosis is from 22 years ago.

There is a very old proverb that states “there is no worse blind man than he who
does not want to see.” This happens with government authorities that, despite having
academic information about an oral pathological situation, ignore it in their national
health reports. This oral pathological situation is perpetuated even though the evidence at
least tells us that the triggering factors of this pathology must be studied. This situation
occurs today in regions of Paraguay where there is water with a very high fluoride content.
This water from wells continues to reach rural regions that have a high degree of endemic
dental fluorosis.

For the early prevention of fluorosis, it is necessary in our opinion as a network
dedicated to the review of fluorosis and its diagnosis, to reinforce global research in two
aspects: a) Age of onset of the pathology, we speak of onset windows which we think
needs to be re-study and b) Review all fluoride contributions that are ingested, both of
natural and anthropometric origin, since the birth of the child. We have recently reviewed
800 natural foods that children from 0 to 12 months of age receive and in all of them we
have found fluoride, the vast majority of them with low concentrations, but in all of them
there is fluoride. And as we know what produces the pathological effect is the cumulative

action of this ion.
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We believe that what was delivered is a grain of sand that can lead to showing the
great beach behind situations that affect the entire region. We know that there is no single
solution, what is valid and works for one country or region most likely will not work for
another. The only solution is for each country, with government support, to take charge
of its situation in depth. We know that this is difficult, because despite the wide coverage
of the pathology, it is not perceived as something harmful, but only a consequence of
something better. That is the thinking that leads this highly prevalent pathology in many
Latin American countries to be only seen as an aesthetic problem and not really an oral

pathology.

6 CONCLUSIONS

Dental fluorosis is recognized as a recurrent pathology by the members of the
different countries that attended this meeting.

The members of the different countries that attended this meeting recognize dental
fluorosis as a recurrent pathology.

Both the prevalence and incidence of dental fluorosis is different for each
participating country, but it is also different for the same country due to circumstances
such as climate, geographic location, population density and fluoride intake through
different sources. There are no common policies for the diagnosis, prevention, and
treatment of dental fluorosis, although there are general guidelines issued by international
organizations.

Joint action between academia and government organizations is essential so that
fluorosis is recognized as an oral pathology and not a cosmetic problem.

It is necessary to unify criteria in the treatment of fluorosis because each country,

university, and study center has their own treatments, most of them being inadequate.
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