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Abstract
Objective: To identify the prevalence and factors associated with dental fluorosis (DF) 
among schoolchildren and to understand parent/guardian perception and knowledge 
concerning this condition. 
Methods: In this mixed methods study, researchers conducted clinical examinations on 
schoolchildren, as well as surveys and semi-structured interviews with parents/guardians in 
Nariño, Colombia, during 2023. The researchers analyzed data using descriptive statistics 
and multivariate analysis (quantitative), with the dependent variable fluorosis measured 
using Dean’s Index. Data was categorized according to content analysis (qualitative). The 
analysis of narratives and triangulation of the findings followed principles of grounded 
theory. 
Results: Using Dean’s index, the adjusted model found that prevalence of fluorosis increased 
with age among individuals with “very mild” versus “mild” levels (aOR = 1.85; 95%CI = 
1.24-2.75) or in men (aOR = 3.08; 95% CI = 1.06-8.90) and was lower in those individuals 
who lived in urban areas (aOR = 0.21 95%; CI = 0.06-0.71) or among subjects who had a 
dental checkup three or more times per year (aOR = 0.12; 95% CI = 0.02-0.83). Prevalence 
also increased with age in individuals with very mild versus moderate levels (aOR = 2.21;  
95% CI = 1.10-4.42) or in those whose parents reported knowing about fluorosis (aOR = 
35.58; 95% CI = 3.50-361.14) and was lower in individuals who consumed the most popular 
salt brand in the area (aOR = 0.41; 95% CI = 0.002-0.90). Ten individuals participated in 
the semi-structured interview; a lack of knowledge was observed, and participants perceived 
DF as a natural or teeth-strengthening process. Through triangulation, age was identified 
as a factor interacting with fluorosis.  Conclusion: The findings of this study suggest that 
frequency of dental checkups, age, sex, place of residence, parent/guardian knowledge and 
perception, and diet were associated with presence of DF.
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Fluorosis dental y factores asociados en escolares colombianos: un 
estudio de métodos mixtos

Resumen
Objetivo: Identificar la prevalencia y los factores asociados con la fluorosis dental (FD) en escolares y comprender la percepción y 
el conocimiento de los padres/tutores sobre esta condición.
Métodos: En este estudio de métodos mixtos, los investigadores realizaron exámenes clínicos a escolares, así como encuestas 
y entrevistas semiestructuradas con padres/tutores en Nariño, Colombia, durante 2023. Los investigadores analizaron los datos 
mediante estadística descriptiva y análisis multivariado (cuantitativo), con la variable dependiente fluorosis medida mediante el 
índice de Dean. Los datos se categorizaron según el análisis de contenido (cualitativo). El análisis de narrativas y la triangulación 
de los hallazgos se basaron en los principios de la teoría fundamentada. 
Resultados: Utilizando el índice de Dean, el modelo ajustado encontró que la prevalencia de fluorosis aumentó con la edad entre 
individuos con niveles “muy leves” versus “leves” (RDa = 1,85; IC 95% = 1,24-2,75) o en hombres (RDa = 3,08; IC 95% = 1,06-
8,90), y fue menor en aquellos individuos que vivían en áreas urbanas (RDa 0,21; IC 95% = 0,06-0,71) o entre sujetos que tenían 
un chequeo dental tres o más veces al año (RDa = 0,12; IC 95% = 0,02-0,83). La prevalencia también aumentó con la edad en 
individuos con niveles muy leves versus moderados (RDa = 2,21; IC 95% = 1,10-4,42) o en aquellos cuyos padres reportaron saber 
sobre la fluorosis (RDa = 35,58; IC 95% = 3,50-361,14) y fue menor en individuos que consumían la marca de sal más popular en 
el área (RDa = 0,41; IC 95% = 0,002-0,90). Diez individuos participaron en la entrevista semiestructurada; se observó una falta 
de conocimiento sobre la fluorosis dental y los participantes la percibieron como un proceso natural o de fortalecimiento de los 
dientes. A través de la triangulación, se identificó la edad como un factor que interactúa con la fluorosis. 
Conclusión: Los hallazgos de este estudio sugieren que la frecuencia de los controles dentales, la edad, el sexo, el lugar de residencia, 
el conocimiento y la percepción de los padres / tutores y la dieta se asociaron con la presencia de fluororis dental.

----------Palabras clave: Educación en salud, fluorosis dental, nutrición, salud bucal, salud de los niños

Fluorose dentária e fatores associados entre escolares colombianos: um 
estudo de métodos mistos

Resumo
Objetivo: Identificar a prevalência e os fatores associados à fluorose dentária (FD) em escolares e compreender a percepção e o 
conhecimento dos pais/responsáveis ​​sobre essa condição.
Métodos: Neste estudo de métodos mistos, pesquisadores realizaram exames clínicos em escolares, além de questionários e 
entrevistas semiestruturadas com pais/responsáveis ​​em Nariño, Colômbia, durante o ano de 2023. Os pesquisadores analisaram 
os dados por meio de estatística descritiva e análise multivariada (quantitativa), com a variável dependente fluorose sendo 
medida pelo Índice de Dean. Os dados foram categorizados de acordo com a análise de conteúdo (qualitativa). A análise das 
narrativas e a triangulação dos achados seguiram os princípios da teoria fundamentada.
Resultados: Usando o índice de Dean, o modelo ajustado descobriu que a prevalência de fluorose aumentou com a idade entre 
indivíduos com níveis “muito leves” versus “leves” (RDa = 1,85; IC 95% = 1,24-2,75) ou em homens (RDa = 3,08; IC 95% = 
1,06-8,90) e foi menor naqueles indivíduos que viviam em áreas urbanas (RDa = 0,21; IC 95% = 0,06-0,71) ou entre indivíduos 
que faziam check-up odontológico três ou mais vezes por ano (RDa = 0,12; IC 95% = 0,02-0,83). A prevalência também aumentou 
com a idade em indivíduos com níveis muito leves versus moderados (RDa = 2,21; IC 95% = 1,10-4,42) ou naqueles cujos pais 
relataram saber sobre fluorose (RDa = 35,58; IC 95% = 3,50-361,14) e foi menor em indivíduos que consumiam a marca de sal 
mais popular na área (RDa = 0,41; IC 95% = 0,002-0,90). Dez indivíduos participaram da entrevista semiestruturada; foi observada 
falta de conhecimento, e os participantes perceberam a DF como um processo natural ou de fortalecimento dos dentes. Por meio da 
triangulação, a idade foi identificada como um fator que interage com a fluorose. 
Conclusão: Os achados deste estudo sugerem que a frequência de exames odontológicos, idade, sexo, local de residência, 
conhecimento e percepção dos pais/responsáveis ​​e dieta foram associados à presença de DF.

----------Palavras-chave: Fluorose dentária, Criança, Escolar, Estudo de métodos mistos, Pesquisa qualitativa, Estudos transversais
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Introduction

Dental fluorosis (DF) is an endemic condition charac-
terized by hypomineralization and occasional structural 
change of dental enamel [1]. It is a chronic, fluoride-in-
duced aesthetic condition, in which the enamel becomes 
more porous [2]. Severity depends on the concentration 
of fluoride in tissue fluids during odontogenesis. This 
process occurs during growth, which in the case of teeth 
ends around age 12 with permanent dentition [3,4], the 
most critical period for the development of fluorosis and 
the early maturation phase of dental development [5]. 
DF often shows symmetrical and bilateral distribution 
due to simultaneous tooth development, and systemic 
fluoride is the same for all teeth in formation [6]. 

The World Health Organization (WHO), the Pan 
American Health Organization (PAHO) and the World 
Dental Federation (FDI) recognize water fluoridation 
and fluoridated toothpaste as measures to reduce the 
prevalence and incidence of dental caries [7]. However, 
WHO also recommends the surveillance of fluorosis in 
the population due to potential systemic effects beyond 
aesthetics, including skeletal fluorosis, renal impair-
ment, neurotoxicity, and endocrine disruption [6].

In low- or middle-income countries, nutritional sta-
tus and type of diet are associated with an increased risk 
of fluorosis. There are communities in which drinking 
water has a high fluoride concentration [8]. Furthermo-
re, certain foods that are rich in fluoride, foods grown 
locally in areas where the concentration of fluoride in 
the water used for irrigation is high, and oral hygiene 
products such as toothpaste can affect health conditions 
and play an important role in developing fluorosis [9]. 
Also, areas that are geographically close to volcanoes 
present an alteration in the levels of fluoride in their wa-
ter [10]. Knowledge about the condition is important, 
and parent’s education levels and income have been 
associated with higher prevalence. Understanding the-
se sociodemographic factors is crucial to assessing the 
perception and awareness of DF across different popu-
lations [11]. 

In Chile, the prevalence of DF ranges from 7.7% to 
80.7% in areas with fluoridated water. In contrast, it is 
between 2.9% and 42% in areas where fluoride comes 
from other sources, with mild severity being more com-
mon [12]. In Colombia, according to the latest National 
Oral Health Surveys (ENSAB IV) in 2014, the prevalen-
ce of DF is 8.43% in 5-year-old children, 62.15% at 12 
years of age, and 56.05% at 15 years of age. The preva-
lence is higher in dispersed rural areas (64.87%) and the 
Pacific region (78%). In 2018, ‘severe’ fluorosis cases 
were reported in the departments of Caldas (4.1%), Su-
cre (2.8%), Antioquia, Nariño, and Casanare (2.6%) [7]. 
However, prevalence rates in the country are wide-ran-

ging, varying from 0 to 98% in different areas [13,14]. 
Notably, 14 municipalities showed fluoride concentra-
tions >4 ppm in drinking water, exceeding the recom-
mended 0.7–1.2 ppm by WHO and Colombia’s Ministry 
of Health [9,15].  

Fluoride is present in seawater, the atmosphere, ve-
getation, different foods and drinks, soil, and volcanic 
rocks [7,15]. These naturally emit fluorides into the air, 
transported by wind and rain, finally depositing them in 
the soil, water, and food sources [15]. As a result, these 
are ingested daily and directly, in greater proportion in 
rural areas. However, it is important to clarify that they 
are not constituent elements of the human body.

The amount of fluoride in water in the department of 
Nariño, Colombia, has occasionally alerted the country’s 
public health authorities; concentrations higher than 
4 ppm have occurred. Due to this, Nariño was the de-
partment with the highest number of municipalities at 
serious risk. The municipalities of La Cruz, La Unión, 
Olaya Herrera, Imués, and San Pablo in the Nariño de-
partment exhibited fluoride concentrations between 1.01 
and 4 ppm, placing La Cruz at medium risk for DF [15]. 

Particularly, in Nariño, there are three neighbo-
ring volcanoes to La Cruz: the Doña Juana Animas, 
and Petacas volcanoes, located at 4200 mts, 4300 mts, 
and 4500 mts, respectively. This proximity could re-
sult in fluorides being released into the air by the vol-
cano, later to be transported by wind and rain to the 
surrounding soils and waters, which could explain the 
high fluoride concentrations in the water [16]. Volcanoes 
represent a natural source of fluoride and are the primary 
source of drinking water for daily consumption [16]. 
Thus, the objective of the present study was to identify 
the prevalence and factors associated with dental fluoro-
sis among schoolchildren and understand the perception 
and knowledge about it among parents and guardians of 
a school population in La Cruz, Nariño, Colombia.

Methods 
This mixed methods study aims to answer the research 
question: What are the prevalence and factors associa-
ted with dental fluorosis among schoolchildren, as well 
as the perception and knowledge about dental fluorosis 
of parents or guardians in La Cruz Nariño, Colombia? 
This study followed a quantitative, observational study 
methodology to identify the prevalence and factors as-
sociated with the development of DF and a qualitative 
methodology to understand the perception and knowled-
ge of parents or guardians. 

The study consisted of three phases. Phase one in-
volved a clinical evaluation of schoolchildren. Phase two 
consisted of a survey administered to parents/guardians 
to assess variables such as sociodemographic status, oral 
care, diet, and knowledge, which were considered for 
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quantitative analysis. For the purposes of quantitative 
analysis, the researchers conducted semi-structured in-
terviews with parents/guardians during the third phase 
to determine their knowledge and perceptions.

Quantitative Study
This cross-sectional analytical study followed the Equa-
tor Network’s standards for reporting observational stu-
dies (STROBE). The target population included school-
children aged 8–12 years who attended two existing 
educational institutions in La Cruz, Nariño, Colombia, 
between July and December 2023. 

According to the Colombian National Institute of 
Health’s fluoride exposure report, the prevalence of DF in 
2017 was 0.10%. The prevalence in women was 0.12%, 
and, in men, 0.09% [17]. Additionally, according to EN-
SAB IV [18], mild fluorosis had a prevalence of 12%. 

Therefore, this study calculated the sample size ba-
sed on the proportion of 12%. The sample size calcula-
tion considered a school population of 396 individuals, 
a prevalence of 12% of DF, and a confidence interval of 
95%, resulting in a sample size of 116 individuals. 

The inclusion criteria were schoolchildren who did 
not use fixed appliances and had mixed and permanent 
dentition. Among the exclusion criteria were schoolchil-
dren with teeth that had fractures of >50% of the surfa-
ce, caries lesions that prevented the correct diagnosis of 
DF, and a school population with dental or joint lesions 
that prevented intraoral examination. 

The researchers used lists of students enrolled in 
grades two through six, selecting those who met the cri-
teria and had their parents/guardians consent to partici-
pate. Random numbers were generated from these lists 
using Excel, and the sample was selected (Annex 1). 

Clinical examination
The researchers who collected the data performed a cli-
nical examination standardization by an expert. They 
reviewed the topic, identified fluorosis in photographs, 
and performed a clinical evaluation of six schoolchil-
dren outside the sample size in which the examiners 
observed the teeth present and classified DF. The level 
of agreement between researchers was represented by 
Cohen’s Kappa index. 

The researchers clinically examined the schoolchil-
dren under the same conditions for approximately 15 
minutes. Before the assessment, food residue, plaque, or 
substances that could interfere with the visualization of 
the teeth were removed by brushing, and the researchers 
recorded the data using Dean’s index as the dependent 
variable, identifying the prevalence as normal, questio-
nable, very mild, mild, and severe fluorosis moderate. 

The presence of DF was observed on the vestibular 
surfaces, and the presence and severity of fluorosis were 
determined considering the highest level of severity re-
corded in a tooth. The code 0 meant normal; 1 meant 
questionable or doubtful fluorosis; 2 was very mild fluo-
rosis; 3 was mild fluorosis; 4 was moderate fluorosis; 
finally, 5 represented severe fluorosis [14]. 

Parent/guardian survey
The researchers surveyed parents/guardians to collect 
information on sociodemographic characteristics (age in 
years, sex, ethnicity, place of residence, parental occupa-
tion), oral care of schoolchildren (frequency of brushing, 
type of toothpaste, toothpaste intake, fluoride applica-
tion, frequency of dental care, knowledge of fluorosis, 
consequences of fluorosis and previous diagnosis of 
fluorosis), and diet variables (type of salt, brand of salt, 
source of water consumption, frequency of consump-
tion of legumes, cereals, vegetables, dairy products, red 
meat, chicken, fish, fruits and processed foods, as well 
as consumption of family crops and handling of agro-
chemicals by parents) (Table 1) [19, 20]. 

The researchers also asked questions regarding 
knowledge of fluorosis, its consequences, and whether 
the participant had previously been diagnosed with 
fluorosis. Likewise, they conducted a pilot study to 
evaluate the feasibility of the questionnaire questions. 
Data was collected using a form and consolidated in a 
database. Researchers double-checked the information 
to ensure quality. The sources of information for the 
quantitative section were the clinical examination and 
the parent survey.

Data analysis 
The researchers conducted the data analysis using 
SPSS statistics software version 25 (IBM, Chicago, IL, 
USA). Analysis involved a descriptive analysis, cal-
culating proportions and measures of central tendency 
and dispersion. 

To avoid confounding factors, the researcher perfor-
med a multivariate analysis using multinomial logistic 
regression to estimate the unadjusted and adjusted Odds 
Ratio (aOR) with the corresponding 95% CI. 

Data from participants with fluorosis (from very 
mild to moderate) were analyzed using multivariate 
model, and the “very mild” category was the reference 
group. First, unadjusted regression models were carried 
out. Any covariate with a p value less than 0.1 was a 
candidate to be included in the adjusted model conside-
ring the backward elimination method. Only covariates 
with a p value less than 0.05 in the final model indicated 
statistical significance. 

https://doi.org/10.17533/udea.rfnsp.e356875
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The backward elimination method used potentially 
reduces multicollinearity. In addition, the researchers 
calculated the variation inflation factor (VIF) and 
the correlation between the variables to diagnose 
multicollinearity. The Akaike Information Criterion 
(AIC) verified the goodness of fit. Likewise, the re-
searchers evaluated the model fit using Pearson’s 
Chi-square and the deviation.

Qualitative study
The qualitative study followed the Equator Network’s 
standards for reporting qualitative research. This method 
provides a wealth of detail and content through history, 
the universe, the meanings, motives, beliefs, values, ​​and 
attitudes of social actors, which corresponds to a deeper 
space of relationships, processes, and phenomena that 
cannot be reduced to the operationalization of variables 
[21,22]. It is a methodology that facilitates understan-
ding events considering people’s life experiences [23]. 
The narrative in this study followed the established cri-
teria for qualitative research [24].

Among the data production techniques, the re-
searchers chose semi-structured interviews, in which 
questions can be formulated, resulting in information 
emerging more freely [24]. Using interviews to ob-
tain data aims to understand the subjectivity of others 
through their stories [25]. The interviewee can take a 
favorable or unfavorable position on the topic without 
being tied to the question asked [25].

The qualitative study development involved (I) 
the preparatory/standardization phase (pilot study) 
and (II) the data collection phase (semi-structured in-
terviews). During the pilot phase, an expert conducted 
five semi-structured interviews, with the main resear-
cher present, to test and evaluate the understanding of 
the questions and adjust where necessary. These state-
ments were not included in the study. After this phase, 
an experienced researcher performed standardization 
so that the main researcher conducted the interviews. 
The researchers carried out a prior discussion to align 
the research’s development, the way of approaching 
the participants, and the conduction and moderation 
of the interview (Annex 2).

During the data collection phase, semi-structured 
interviews with the parents/guardians of the schoolchil-
dren were conducted by an interviewer and an observer, 
exploring the topic of DF for approximately 15 minu-
tes. The participants were informed about the research 
objectives, and the next motivating question was: Have 
you heard of DF? The interview continued with the fo-
llowing questions: Have you noticed if your child’s (or 
children’s) teeth have white or brown spots? The final 
question was: Do you believe that these stains make 
teeth weaker or stronger? The researchers recorded and 

transcribed the interviews. Dean’s Index was the theore-
tical support. The purpose of this procedure was to deter-
mine how parents/guardians of schoolchildren perceive 
and understand DF naturally, without prior theoretical 
preconceptions about the condition. The sample size for 
the qualitative part was related to the richness of data 
provided by the participants, using the speech saturation 
strategy (when no new data was identified, and the data 
found was satisfactory) to close group [26]. Therefore, 
in this study, the researchers approached 10 participants. 

The researchers recorded the discussions on audio 
(tape recorder) and transcribed them in text format using 
identification codes (e.g., E1, E2) to ensure participant 
confidentiality. The transcribed material was subjected 
to exhaustive readings for better understanding [24]. The 
researchers categorized the data using the MAXQDA 12 
software and interpreted the findings according to the 
content analysis proposed by Graneheim and Lundman 
[27]. The process involved identifying meaning units 
within the text, extracting each unit of meaning and its 
essence, obtaining the condensed unit of meaning, and 
interpreting the content to generate categories, which 
were subsequently grouped into topics.

The researchers analyzed the narratives and triangu-
lated findings based on grounded theory, an appropriate 
research method for examining qualitative data to ex-
tract concepts organized around basic principles that can 
be integrated to develop a substantive theory about the 
studied phenomenon [8].

Method integration
The study employed a transformative convergent mixed-
methods design, independently integrating qualitative 
and quantitative data sets and subsequently applying 
triangulation methods, contrasting and complementing 
the data findings [28-30]. DF remains highly prevalent 
despite implemented public policies and scientific fin-
dings. A mixed-methods design with a convergent ap-
proach allows for data to be collected within a previously 
established theoretical framework on DF, integrating po-
pulation perceptions and knowledge of the topic. 

Denzin discusses triangulation as a research vali-
dation strategy that can occur in four ways. The first 
refers to data triangulation or the use of different data 
sources; the second is researcher triangulation, which 
involves using different researchers to minimize sub-
jective distortions; the third is theory triangulation; and 
the fourth is methodological triangulation [31].

For this study, data triangulation and researcher 
triangulation were used. Data sources included clini-
cal assessments, surveys, and semi-structured inter-
views. Triangulation allowed for cross-comparison 
of the results from the sources during the analysis 
phase. The research used multiple observers or in-
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terviewers (five researchers) to detect and minimize 
biased perspectives derived from the researcher’s 
human nature. 

This methodology was not limited to the division 
of labor during the research process; it was also used 
to systematically compare the data produced and the 
analyses prepared by the different researchers involved. 
The purpose of triangulation, in this sense, is to validate 
the research process, thus enriching and complementing 
the findings, and overcoming the always-limited epis-
temological potential of the individual method. Inte-
gration was achieved through narrative synthesis and a 
three-way table that identifies the prevalence and factors 
associated with DF in schoolchildren and the perception 
and knowledge of their parents or guardians. This strate-
gy ensures the alignment of qualitative and quantitative 
results for comparability.

The Health Research Ethics Committee of Uni-
versidad del Valle approved the research protocols. All 
subjects participated voluntarily; they signed an assent 
and consent form, and the confidentiality of the data was 
guaranteed.

Results

Quantitative Study
The evaluated sample included 116 participants who 
met the inclusion criteria and were described using 
univariate analysis (Table 1). Data from participants 
with fluorosis was analyzed using multivariate models 
(Table 2). Clinical evaluation was performed with pre-
calibrated examiners (κ = 0.74), ensuring consistency in 
applying Dean’s index. The average age was 9.80 (1.38) 
years, with a predominance of the female sex (58.6%). 
The mean Dean’s index was 2.36 (0.86), indicating 
very mild severity. Of the total sample, 101 participants 
(87%) were found to have very mild to moderate fluo-
rosis. Only two participants (1.7%) exhibited normal 
results, while 13 (11.2%) showed questionable severity. 
The prevalence of very mild fluorosis was 44.8%, for 
mild fluorosis it was 33.6%, and for moderate fluorosis 
8.6%. The researchers did not observe severe cases of 
fluorosis. 

Regarding oral care, 79.3% used adult toothpaste; 
however, 91.4% did not ingest it. Concerning knowled-
ge, 89.7% of parents/guardians did not know about fluo-
rosis, 95.7% did not know its consequences, and 94% 
responded that in the dental checkup, they were not in-
formed if the children had fluorosis. When investigating 
diet, 96.6% of the participants consumed the most po-
pular salt brand, which is regulated by the Ministry of 

Table 1. Characteristics of children.

Variables (N=116) Frequency %

Severity of fluorosis

Normal 2 1.7

Questionable 13 11.2

Very mild 52 44.8

Mild 39 33.6

Moderate 10 8.6

Sex

Female 68 58.6

Male 48 41.4

Place of residence

Rural 28 24.1

Urban 88 75.9

Knowledge about fluorosis

No 104 89.7

Yes 12 10.3

Salt brand

Most popular brand of salt 112 96.6

Others 4 3.4

Frequency of dairy consumption

Two or more times a week 70 60.3

Once a week 34 29.3

Never/occasionally 12 10.3

Frequency of red meat consumption

Two or more times a week 45 38.8

Once a week 59 50.9

Never/occasionally 12 10.3

Frequency of fruit consumption

Two or more times a week 89 76.7

Once a week 21 18.1

Never/occasionally 6 5.2

Variables Mean (SD) Min-Max

Age 9.80(1.38) 8-12

Dean’s index 2.36(0.86) 0-4

Health of the country [32], and 72.4% reported tap water 
as their primary source of consumption (Table 1).

The researchers used a final multiple or adjusted 
model using a backward elimination method with nine 
variables (age, sex, place of residence, knowledge about 
fluorosis of parents or guardians, information of parents/
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guardians about the previous diagnosis of fluorosis in 
their children, dental checkup, frequency of dental chec-
kup, salt brand, and frequency of red meat consumption). 
The backward elimination method excluded previous 
diagnosis of fluorosis, dental checkup, and frequency 
of red meat consumption from the model because they 
were not significant. 

The adjusted model identified that when comparing 
individuals with very mild (reference group) versus mild 
fluorosis, the researchers observed that for each additio-
nal year of age, the probability of presenting mild fluo-
rosis increased by 85% (aOR 1.85; 95% CI: 1.24-2.75; 
p 0.002). On the other hand, male participants were 3.08 
times more likely to present a mild score compared to 
female participants (aOR 3.08; 95% CI 1.06-8.90, p 
0.038), and individuals living in urban areas were 79% 
less likely to have a mild score versus very mild com-
pared to those living in rural areas (aOR 0.21; 95% CI 
0.06-0.71, p 0.012). Regarding the frequency of dental 

checkups, it was found that individuals who had den-
tal checkups three or more times a year were 88% less 
likely to have mild fluorosis (aOR 0.12; 95% CI 0.02-
0.83, p 0.032).  The frequency also increased when indi-
viduals with a very mild (reference group) versus mode-
rate fluorosis were compared. The likelihood of having 
a moderate (vs. very mild) score increased by 2.21 times 
(aOR 2.21; 95% CI 1.10-4.42, p 0.025). Similarly, indi-
viduals whose parents reported knowing about fluorosis 
were 35 times more likely to have moderate, rather than 
very mild fluorosis (aOR 35.58; 95% CI 3.50-361.14, p 
0.003); however, this confidence interval shows a high 
dispersion in the data. Finally, consumption of the most 
commercial brand of salt in the area was associated with 
a 59% lower probability of having moderate rather than 
very mild fluorosis (aOR 0.41; 95% CI 0.002-0.90, p 
0.043) (Table 2).

The researchers checked the goodness of fit by ob-
serving the decrease in the AIC with statistical signi-

Variable

Unadjusted OR

(95% IC)

p value

Adjusted OR

(95% IC)

p value

Mild (N=39) vs. very mild (N=52)

Age 
1.653

(1.176 - 2.323)
0.004*

1.850
(1.245 - 2.750)

0.002*

Frequency of dental checkup

Once or twice a year
1.200

(0.272 - 5.293)
0.810

0.882
(0.167 - 4.655)

0.882

Three or more times a year
0.217

(0.040 - 1.1781)
0.077

0.121
(0.018 - 0.831)

0.032*

Does not attend/Does not know 1 1

Place of residence 

Urban
0.291

(0.108 - 0.784)
0.015*

0.215
(0.065 - 0.710)

0.012*

Rural 1 1

Sex 

Male
2.625

(1.109 - 6.216)
0.028*

3.079
(1.065 - 8.898)

0.038*

Female 1 1

Table 2. Factors associated with dental fluorosis (Dean’s Index) (N=101) in children
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Variable

Unadjusted OR

(95% IC)

p value

Adjusted OR

(95% IC)

p value

Salt brand 

Most popular brand of salt
0.745

(0.045  -12.295)
0.837

0.476
(0.015 - 15.101)

0.674

Others 1 1

Knowledge about fluorosis 

Yes
2.402

(0.538 - 10.730)
0.251

6.019
(0.883 - 41.040)

0.067

No 1 1

Moderate (N=10) vs. very mild (N=52)

Age
2.001

(1.125 - 3.559)
0.018*

2.207
(1.103 - 4.418)

0.025*

Frequency of dental checkup

Once or twice a year
0.320

(0.043 - 2.362)
0.264

0.165
(0.015  - 1.767)

0.136

Three or more times a year
0.348

(0.047 - 2.576)
0.301

0.124
(0.010 - 1.462)

0.097

Does not attend/Does not know 1 1

Place of residence 

Urban
0.424

(0.090 - 1.995)
0.278

0.368
(0.054 - 2.533)

0.310

Rural 1 1

Sex 

Male
0.964

(0.221 - 4.216)
0.961

1.028
(0.174 - 6.085)

0.976

Female 1 1

Salt brand 

Most popular brand of salt
0.078

(0.006 - 0.968)
0.047*

0.041
(0.002 - 0.899)

0.043*

Others 1 1

Knowledge about fluorosis

Yes
7.000

(1.174 - 41.740)
0.033*

35.576
(3.505 - 361.143)

0.003*

No 1 1

Note: OR= Odds Ratio; CI= confidence interval; * p < 0,05
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ficance. Likewise, the goodness of fit was evaluated 
using Pearson’s Chi-square, and the deviation presen-
ted a p value of 0,95, indicating a good fit of the model. 
On the other hand, the Pseudo R square using the Na-
gelkerke correction showed that the final model expla-
ins 46% of the change in the dependent variable. The 
VIF values ​​were all less than 2, while the correlation 
coefficient values ​​were all less than 0.6, showing no 
collinearity problems.

Qualitative study
Participants included caregivers of the children included 
and clinically evaluated. These individuals were from 
the municipality of La Cruz, Nariño, and they were in-
tentionally selected. Reading the narratives, the resear-
chers observed a lack of knowledge among participants 
about DF. One participant (E3) stated, “Um... I don’t 
know, maybe... is it genetics? I don’t know, I couldn’t 
say exactly.” However, another interviewee (E2) obser-

ved the natural color change in children’s teeth, stating, 
“Well, I check my daughter’s teeth every day, and it has 
been about... she’s had that little spot for about a year, so 
I go to the dentist, but no, he says,’ as she grows older, 
it’s going to disappear,’ but he also says it’s because of 
what she eats… that’s what I don’t understand, but that’s 
the type of answer that you get.” 

The perception of DF among the social actors in 
the study motivated further consideration of the idea of 
changes in dental enamel being caused by excess fluo-
ride in the body during tooth formation, which, for the 
interviewees, is a natural or tooth-strengthening process. 
The analysis revealed that the perception of DF ranges 
from a lack of awareness that it is an oral condition 
affecting one’s appearance and compromising the struc-
ture of the teeth, as indicated by one of the interviewees 
(E4) when referring to it: “Well, I think it weakens them 
because you have to keep an eye on it with the dentist” 
until to the point of thinking that color changes are nor-

Categories/

Constructs

Sources

ResultsParents/Guardians Children

Survey Interview Clinical 
evaluation

Sociodemographic  
characteristics

Place of residence 
and age

Age – Role of Dentist in 
education. Dean’s index

Only one interview recognized 
the association with age. Place 

of residence was preconceived as 
an inclusion criterion; however, 

qualitatively, these geographical 
elements were not recognized as part 

of the risks.

Diet variables
Consumption of red 

meat, salt, dairy 
products and fruits

Diet was not identified; only 
one person said that the dentist 

reported the association between 
DF and diet and recognized it as a 

risk factor.

Dean’s index

There is no evidence of a relationship 
between children’s diet and the 
data gathered from the parents’ 

interviews.

Oral care
There is no 
statistical 

significance

Oral hygiene, fluoride application, 
and toothpaste were identified. 

The dentists, their dental 
checkups, and their information 

were identified.

Dean’s index
Participants relate dental hygiene to 
the appearance of DF, especially with 

poor hygiene.

Knowledge of DF

Knowledge and 
information specific 

to the condition 
of DF.

Interviews show a lack of 
knowledge.

Dean’s index

In the quantitative analysis, 90% of 
the participants expressed that they 
do not know what DF is; similarly, the 
qualitative responses show a lack of 

knowledge.

DF: Dental fluorosis

Table 3. Three-way table. Data triangulation
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mal. Table 3 shows the relationship between the quali-
tative and quantitative parameters found in the results, 
which allowed for adequate meeting points. The main 
interaction element observed was age. On the other 
hand, although the brand of salt was associated with 
dental fluorosis, parents did not identify nutrition as a 
relevant aspect related to fluorosis. For further details of 
the results, readers can contact the authors

Discussion

The relationship of DF with systemic conditions has been 
recognized; concentrations between 0.7 and 1.2 mg/L of 
fluoride in water are accepted [9]. Consumption toxici-
ty appears due to the modification of additional fluoride 
consumption and sociodemographic conditions, resulting 
in a public health problem [33,34].

The findings show that 1 in 10 individuals repor-
ted ingesting toothpaste, and 3 in 10 were unaware of 
prior fluoride application. Although over 90% of parti-
cipants regularly visited dental professionals, most of 
them had not been informed about DF, its consequen-
ces, or its presence in their children’s teeth. This aspect 
that was also evident in the triangulation of findings 
and the qualitative analysis. These findings underscore 
the urgent need for educational actions for dental pro-
fessionals and the general population [11]. The level of 
fluorosis was also associated with the knowledge of the 
population, especially when the knowledge is higher in 
the children and parents because they are aware that it 
is an abnormal condition. Individuals participating in 
the qualitative section of this study recognize the im-
portance of this topic, leading to new approaches and 
improving the concept of education for health.

Reduction in fruit consumption and lower scores for 
Dean’s index are associated with consumption of home-
grown products, an association previously reported in 
Colombia, according to which fruit consumption among 
children in Villavicencio was found to be of 94.64%. 
However, this was not an association variable in the 
multivariate analyses [35]. Environmental factors, such 
as living near volcanic areas or consuming earth deriva-
tives, may contribute to elevated fluoride exposure [36]; 
these factors should be evaluated in this region.  Even 
aspects such as cooking in wood stoves have shown an 
OR of 9.34 and statistical significance, requiring further 
development [37].

Salt brands and reduced consumption of red meat, 
for the specific case of the study, had a low response 
frequency. High consumption of salt brands for which 
fluoride content is not regulated could lead to higher ra-
tes; the salt brand reported by most respondents has a 
fluoride content in the technical sheet of 175-225 ppm, 
which meets national standards [38]. The appropriate 

values of fluoride consumption in salt are between 200 
to 250 mg/kg [39]. In the case of diverse consumption 
of red meat, the findings show an association with the 
Dean index; however, they require additional analysis 
[40]. Some authors have found that there is not a rela-
tionship between protein consumption and the appearan-
ce of DF [40] or that no significant differences exist bet-
ween protein-based or vegetarian diets [41]. One aspect 
that requires further consideration is how the decrease 
in protein diets and the increase in the consumption of 
fruits and vegetables in volcanic areas due to the fluori-
de conditions of the geographical region could influence 
the appearance of DF, especially when the amount of 
fluoride in meat varies greatly in composition (4–1.7 μg/g) 
[42]. According to the findings of this study, age is also an 
associated factor, as the condition becomes more prevalent 
with increasing age. This may be expected due to the pro-
longed exposure over time and the typical chronological 
progression of the condition’s clinical manifestation [3,43].

Knowledge and perception of DF are related to 
higher scores for Dean’s index; these findings are simi-
lar to those reported in the qualitative and quantitative 
literature [44]. The above could be because people do 
not recognize the appearance of the condition; however, 
if people had greater awareness of the condition, they 
could better perceive enamel alterations. 

From a qualitative point of view, there are few ap-
proaches to understanding the problem; some endemic 
populations have defined DF as “bad teeth”, the popula-
tion with this condition being stigmatized, establishing 
water, tobacco, and poor hygiene as the main etiologies 
for its appearance [45]. These findings support the qua-
litative results found in the study, where water and poor 
hygiene were elements that the participants related to the 
condition. For this reason, education is important in gene-
rating different social structures, even more so in histori-
cal moments that require decisions in public health [46]. 

One of the main aspects of multimethod design is 
the possibility of creating new hypotheses while simul-
taneously integrating the processes to create a policy 
line. The findings here underscore the importance of 
implementing educational programs from a holistic 
perspective beginning with universities and dental 
schools, involving policymakers, and reaching families 
and children. The entire process must be approached 
transversally because problems and lack of education 
were identified as a result of the information given by 
the dentist and received by the person. Primary health 
care is vital in these processes and scenarios.

Previous analytical methodology approaches 
showed a relationship with susceptibility to dental ca-
ries, considering the extent of structural and chemical 
changes in the fluorotic enamel, eating habits, fluori-
de levels in one’s diet and oral cavity, and the quality 

https://doi.org/10.17533/udea.rfnsp.e356875


Dental fluorosis and associated factors... 

11Gutiérrez-Quiceno B, Ortega-Burbano Y, Salcedo-Muñoz P, Reis da Silva R, Moreno-Drada M.

Declaration of conflict of interests

The authors declare that they have no conflicts of inter-
est.

Declaration of responsibility

The authors declare that they have all responsibility for 
the points of view expressed in the text. There is no res-
ponsibility for the institution of affiliation of the authors.

Contribution declaration by authors

All authors participated in the concept and design, 
acquisition of data, analysis and interpretation of data, 
writing of the manuscript and final approval

References
1.	 Shyam R, Manjunath B, Kumar A, Narang R, Rani G, Singh S. 

Prevalence of dental fluorosis and treatment needs among 11-14 
years old school children in endemic fluoride areas of Haryana, 
India. Indian journal of dental research : official publication of 
Indian Society for Dental Research. 2021;32(1).

2.	 Wang Q, Meng Q, Meng J. Minimally invasive esthetic manage-
ment of dental fluorosis: a case report. The Journal of internatio-
nal medical research. 2020;48(10).

3.	 Mascarenhas A. Risk factors for dental fluorosis: a review of the 
recent literature. Pediatric dentistry. 2000;22(4).

4.	 Rathee M, Jain P. Embryology, Teeth. StatPearls, editor. Treasure 
Island (FL): StatPearls Publishing; 2023 2025 Jan.

5.	 Agudelo-Aguirre D, Gomez P, Parra Y, L J, G C. Factores asocia-
dos a la fluorosis dental en niños de 8 a 12 años en el municipio de 
Restrepo Meta. Villavicencio: Universidad Coperativa de Colom-
bia; 2025.

6.	 Barrantes V, Bomilla M, Diaz E, Gutierrez E, Mora F, Seo B. Bio-
logía Molecular en Odontología: Manifestaciones orales de desór-
denes multifactoriales del esmalte dental. San Jose de Costa Rica: 
Universidad de Costa Rica; 2017.

7.	 Minsalud. Protocolo de vigilancia en salud publica exposición 
a flúor. Ministerio de Salud y Proteccion Social. PRO-R02.039 
(20115).

8.	 Mahantesha T, Dixit U, Nayakar R, Ashwin D, Ramagoni N, Ka-
mavaram V. Prevalence of Dental Fluorosis and associated Risk 
Factors in Bagalkot District, Karnataka, India. International jour-
nal of clinical pediatric dentistry. 2016;9(3).

9.	 Minsalud. Documento técnico perspectiva del uso del flúor vs ca-
ries y fluorosis dental en Colombia. In: Grupo de Enfermedades 
no Transmisibles, editor. Bogota: Ministerio de Salud y Protec-
cion Social; 2016. p. 89.

10.	 Stewart C, Johnston DM, Leonard G, Horwell CJ, Thordarsson T, 
Cronin S. Contamination of water supplies by volcanic ashfall: A 
literature review and simple impact modelling. Journal of Volca-
nology and Geothermal Research. 2025;158(3-4).

11.	 Mohd N, Chadwick B, Farnell D, Chestnutt I. Factors associated 
with dental fluorosis among Malaysian children exposed to diffe-

of oral hygiene [47]. These factors are important for 
preventing both conditions; however, the general po-
pulation understands both problems as if they were a 
single condition.

The convergence of models contributed t
o a deeper understanding of how DF is perceived 

and experienced by parents of affected children. Up 
to the appearance of this study, this is the only mixed-
methodology study addressing how parents experience 
and understand DF within a clinical approach in chil-
dren. More studies following this approach are neces-
sary in other regions and among other populations, es-
pecially in the field of dental care [48].

This study has limitations, among them the cross-
sectional design preventing follow-up or causal inferen-
ce. A cohort or case-control study would allow for longi-
tudinal observation. Furthermore, the qualitative section 
requires integrating political ators, educators, and de-
cision-makers; their qualitative participation becomes 
very important. Additional studies are suggested to inte-
grate fluoride concentrations in the foods consumed by 
children and the population under study. Furthermore, 
new qualitative approaches could be used with other ac-
tors. The specific analysis of the concentration of fluo-
ride in hair or nails, which has shown a correlation with 
DF, could be investigated later [49]. 

This article has shown that clinical, sociodemogra-
phic, diet, knowledge- and perception- related factors 
are associated with the appearance of dental fluorosis, 
both from a qualitative and a quantitative perspective. 
These findings call for comprehensive public health 
strategies, including policies and analyses related to the 
cost/benefit of dental fluor. Greater health education 
for the general population is also necessary. As a final 
recommendation, fluoride consumption near volcanoes 
should be controlled. As previously reported in dentis-
try, oral health officials need to implement surveillance 
and control measures related to water and food, incor-
porating technology and differential epidemiological 
analysis. These actions, implemented in a continuous 
way, will generate future changes [50].

Acknowledgments

The authors particularly thank the children and parents 
who were participants from the municipality of La Cruz 
Nariño and the directors of the educational institutions 
participating in the study.

Declaration of financial source

In the financing source hub.



Rev. Fac. Nac. Salud Pública -DOI: https://doi.org/10.17533/udea.rfnsp.356875

12 Universidad de Antioquia

rent fluoride concentrations in the public water supply. Journal of 
public health dentistry. 2021;81(4).

12.	 Olivares D, Arellano-Valeria M, Cortés J, Cantín M. Prevalence 
and Severity of Dental Fluorosis and its Association with History 
of Dental Caries in Schoolchildren Consuming Fluoridated Drin-
king Water in Temuco, Chile. International Journal of Odontosto-
matology. 2013;7:447-54.

13.	 Agudelo-Suárez A, Martínez-Flórez L, Madrid-Gutiérrez L, Viva-
res-Builes A, Rocha-Buelvas A. Panorama de la fluorosis dental 
en Colombia: una revisión exploratoria de la literatura. Universi-
tas Odontológica. 2013;32(Ene-Jun):133-45.

14.	 Mafla A, Córdoba-Urbano D, Rojas-Caicedo M, Vallejos M, 
Erazo-Sánchez M, Rodríguez-Caicedo J. Prevalencia de defectos 
del esmalte dental en niños y adolescentes colombianos. revista 
Facultad de Odontologia Universidad de Antioquia. 2014;26.

15.	 Misnaza, SP, Bernal–Sotelo K, Muñoz–Guerrero M. Caracte-
rización geográfica de la exposición a fluoruros en Colombia, 
mediante uso de fuentes de información de vigilancia en salud 
pública, durante 2012 – 2018. Acta Odontológica Colombiana. 
2021;11(1):28-41.

16.	 Misnaza SP. Relación de factores de riesgo con la severidad de 
la fluorosis dental confi rmada por clínica, en la población de 5 
a 19 años atendida en la IPS indígena y en la ESE del municipio 
Cuaspud Carlosama. Inf Quinc Epidemiol Nac. 2009;14:289-304.

17.	 Misnaza SP. Informe de evento de expocision a Fluor Colombia 
2017. Ministerio de Salud y Proteccion Social y Instituto Nacional 
de Salud. 2018;3:15.

18.	 Minsalud. Estudio Nacional de Salud Bucal - ENSAB IV. 2014.
19.	 Neurath C, Limeback H, Osmunson B, Connett M, Kanter V, 

Wells C. Dental Fluorosis Trends in US Oral Health Surveys: 
1986 to 2012. JDR clinical and translational research. 2019;4(4).

20.	 Posada G, Restrepo A. Factores de riesgo ambientales y alimen-
tarios para la fluorosis dental, Andes, Antioquia, 2015. Revista 
Facultad Nacional de Salud Publica. 2017;35(Ene-Abr).

21.	 Minayo M, Deslandes S, Gomes R. Investigación social: Teoría, 
método y creatividad. Buenos Aires: Lugar Editorial; 2023. 64 p.

22.	 González F. Reflexões sobre alguns conceitos da pesquisa qualita-
tiva. Revista Pesquisa Qualitativa. 2020;8.

23.	 Rafaela-Reis S, Vieira R, Elisângela V, Ferreira E. Enseñanza 
y aprendizaje de la Odontología de pregrado: percepción de los 
estudiantes sobre el cuidado humanizado en una institución de 
educación odontológica. Research, Society and Development. 
2021;10.

24.	 Souza V, Marziale M, Silva G, Nascimento P. Translation and va-
lidation into Brazilian Portuguese and assessment of the COREQ 
checklist. Acta Paulista de Enfermagem. 2021;34.

25.	 Batista E, Lourenço L, Nascimento A. La Entrevista Como Tecni-
ca de Investigacion en Investigacion Cualitativa. Revista Interdis-
ciplinaria Cientifica Aplicada. 2017;11:23-38.

26.	 Trad L. Grupos focais: conceitos, procedimentos e reflexões ba-
seadas em experiências com o uso da técnica em pesquisas de 
saúde. Physis: Revista de Saúde Coletiva. 2009;19:777-96.

27.	 Graneheim U, Lundman B. Qualitative content analysis in nursing 
research: concepts, procedures and measures to achieve trustwor-
thiness. Nurse education today. 2004;24(2).

28.	 Creswell J. Research design: qualitative, quantitative, and mixed 
methods approaches. 5th ed. Oaks T, editor. California: SAGE Pu-
blications; 2018.

29.	 Creswell J PV. Designing and Conducting Mixed Methods Re-
search: SAGE Publications; 2011.

30.	 Nicolau B, Eslamiamirabadi N, Dudubo O, Hong Q, Bedos C, 
Macdonald M. How to use mixed methods in oral health research. 
Community dentistry and oral epidemiology. 2023;51(1).

31.	 Santos K, Ribeiro M, Queiroga D, Silva I, Ferreira S. The use 
of multiple triangulations as a validation strategy in a qualitative 
study. Ciencia & saude coletiva. 2020;25(2).

32.	 Social MdSyP. Documento Tecnico Sal/Sodio. In: Bebidas SdS-
NAy, editor. Colombia: Ministerio de Salud y Proteccion Social; 
2025. p. 40.

33.	 Solanki Y, Agarwal M, Gupta A, Gupta S, Shukla P. Fluoride oc-
currences, health problems, detection, and remediation methods 
for drinking water: A comprehensive review. The Science of the 
total environment. 2022;807(Pt 1).

34.	 Castilho L, Ferreira E, E P. Perceptions of adolescents and young 
people regarding endemic dental fluorosis in a rural area of Brazil: 
psychosocial suffering. Health & social care in the community. 
2009;17(6).

35.	 Scarpetta R, Arismendy, LD. Factors associated with dental fluo-
rosis in the school children of two colombian municipalities. Re-
search report Fluoride. 2023;56:591-600.

36.	 Allibone R, Cronin S, Charley D, Neall V, Stewart R, Oppenhei-
mer C. Dental fluorosis linked to degassing of Ambrym volcano, 
Vanuatu: a novel exposure pathway. Environmental geochemistry 
and health. 2012;34(2).

37.	 Saldarriaga A, Rojas-Gualdrón D, Restrepo M, Santos-Pinto L, 
Jeremias F. Dental fluorosis severity in children 8-12 years old 
and associated factors. Acta odontologica latinoamericana : AOL. 
2021;34(2).

38.	 Alvarez A, Hernández A, R S. Flúor en la sal para consumo huma-
no de los colombianos salud bucal vs. fluorosis dental. Rev Fed 
Odontol Colomb 1999;57:75-83.

39.	 Gugliucci I, Abreu M, Liberman J, Alvarez L. Epidemiologia de 
la Fluorosis Dental en adolescentes de 12 años: Revisión sistemá-
tica. Odontoestomatología. 2024;26(43).

40.	 Liu J, Yang S, Luo M, Chen T, Ma X, Tao N, et al. Association 
Between Dietary Patterns and Fluorosis in Guizhou, China. Fron-
tiers in nutrition. 2020;6.

41.	 Bareera F, Jessy P, Chaudhary M. Association between Dietary 
behaviours and Dental Fluorosis-a Retrospective study. Journal of 
Contemporary Issues in Business and Government. 2021;27(2).

42.	 Hattab F. An Update on Fluorides and Fluorosis with Reference to 
Oral Health Status in the Gulf Region: Review. Asian Journal of 
Dental Sciences. 2020;3(1):27-48.

43.	 Tefera N, Mulualem D, Baye K, Tessema M, Woldeyohannes M, 
Yehualashet A, et al. Association Between Dietary Fluoride and 
Calcium Intake of School-Age Children With Symptoms of Den-
tal and Skeletal Fluorosis in Halaba, Southern Ethiopia. Frontiers 
in oral health. 2022;3.

44.	 Chikkegowda N, Rahul S. Knowledge regarding dental fluorosis 
among middle school children’s of Nelamangla town, Bengaluru, 
India: a pre-experimental study. International Journal Of Commu-
nity Medicine and Public Health. 2024;11.

45.	 Massamba D, Dieng A, Boëtsch G, Ouich F, Macia E. Knowledge 
and Perception of Dental Fluorosis in the Populations of Ferlo 
(Senegal). ARC Journal of Public Health and Community Medici-
ne. 2020;5.

46.	 Gutierrez B. The evolution of the concept of aging and old age. 
Will we finally talk about health in old age in the 21st century? 
Salutem Scientia Spiritus. 2022;8:14-22.

https://doi.org/10.17533/udea.rfnsp.e356875


Dental fluorosis and associated factors... 

13Gutiérrez-Quiceno B, Ortega-Burbano Y, Salcedo-Muñoz P, Reis da Silva R, Moreno-Drada M.

47.	 Li Q, Shen J, Qin T, Zhou G, Li Y, Chen Z, et al. A Qualitative 
and Comprehensive Analysis of Caries Susceptibility for Dental 
Fluorosis Patients. Antibiotics (Basel, Switzerland). 2021;10(9).

48.	 Montaño-Caicedo J, Gutiérrez B, Pineda-Cañar C. Comprehensi-
ve route in health and Primary Health Care. Salud UIS. 2023.

49.	 Lavalle-Carrasco J, Vergara-Onofre M, González-González R, 
Bologna-Molina R, Isiordia-Espinoza M, Gaona E, et al. A Syste-
matic Review and Meta-Analysis of the Relationship Between the 
Severity of Dental Fluorosis and Fluoride Biomarkers in Endemic 
Areas. Biological trace element research. 2023;201(3).

50.	 Botero J, Zuluaga A, Suárez-Córdoba V, Calzada M, Gutiérrez-
Quiceno B, Gutiérrez A, et al. Using machine learning to study the 
association of sociodemographic indicators, biomarkers, and oral 
condition in older adults in Colombia. Journal of the American 
Dental Association (1939). 2023;154(8).



Rev. Fac. Nac. Salud Pública -DOI: https://doi.org/10.17533/udea.rfnsp.356875

14 Universidad de Antioquia

Preguntas relacionadas con datos personales (señala 
una opción):

1.	 ¿Cuántos años tiene el participan-
te?:___________________

2.	 ¿Qué género tiene?:
a) Femenino.    
b) Masculino.
3.	 ¿Cuál es el lugar de residencia actual?:
a) Urbana.     
b) Rural.
4.	 ¿A qué se dedican sus padres (ocupación)?: 

______________________________
5.	 ¿Cuánto tiempo lleva viviendo en la residencia 

actual?:______________________

Preguntas relacionadas con hábitos (señala una op-
ción): 

6.	 ¿Cuántas veces se cepilla en el día?
a) 1 vez por día.
b) 2 veces por día.
c) 3 o más veces por día.
7.	 ¿Qué tipo de crema dental usa?
a) Niño.    
b) Adulto.
8.	 ¿Ingiere crema dental mientras se cepilla?
a) Si.       
b) No.
9.	 ¿Le han aplicado flúor?
a) Si.      
b) No.
c) No sabe
10.	 ¿Con qué frecuencia asiste a atención odonto-

lógica?
a) 1 o dos veces por año.
b) 3 o más veces por año.
c) No asiste.

Preguntas relacionadas con la dieta (señala una op-
ción): 

11.	 ¿Qué tipo de sal consume?
a) Sal refinada.
b) Sal marina.
12.	 ¿Qué tipo de agua consume?
a) Agua de la llave.
b) Agua de botella o filtrada.
13.	 ¿Qué tan frecuente es el consumo de legum-

bres? (Arvejas, frijoles, lentejas, garbanzos, habi-
chuelas).

a) 1 vez por semana.
b) 2 o más veces por semana.

c) Ocasionalmente
d) Nunca
14.	 ¿Qué tan frecuente es el consumo de cereales? 

(Arroz, avena, trigo, pan, cebada, maíz, arepas, galletas, 
tortas, pasteles, pastas, hojuelas de maíz).

a) 1 vez por semana.
b) 2 o más veces por semana.
c) Ocasionalmente
d) Nunca
15.	 ¿Qué tan frecuente es el consumo de verduras? 

(Zanahoria, Papas, yuca, cebolla, remolacha, acelgas, 
apio, coliflor, repollos, espinacas, lechuga, calabacín, 
calabaza, pepino, pimentón, tomates).

a) 1 vez por semana.
b) 2 o más veces por semana.
c) Ocasionalmente
d) Nunca
16.	 ¿Qué tan frecuente es el consumo de lácteos? 

(Leche, Yogurt, Kumis, queso, otros derivados).
a) 1 vez por semana.
b) 2 o más veces por semana.
c) Ocasionalmente
d) Nunca
17.	 ¿Qué tan frecuente es el consumo de carnes ro-

jas? (Carne de res, cerdo, salchichas, jamón, mortadela).
a) 1 vez por semana.
b) 2 o más veces por semana.
c) Ocasionalmente
d) Nunca
18.	 ¿Qué tan frecuente es el consumo de pollo?
a) 1 vez por semana.
b) 2 o más veces por semana.
c) Ocasionalmente
d) Nunca
19.	 ¿Qué tan frecuente es el consumo de pescado?
a) 1 vez por semana.
b) 2 o más veces por semana.
c) Ocasionalmente
d) Nunca
20.	 ¿Qué tan frecuente es el consumo de frutas?
a) 1 vez por semana.
b) 2 o más veces por semana.
c) Ocasionalmente
d) Nunca
21.	 ¿Consume alimentos procesados? (alimentos 

enlatados, embutidos, refrescos, comida chatarra que 
contengan productos químicos como sustancias artifi-
ciales, colorantes y saborizantes).

a) Si.         
b) No.

Annex 1. Questionnaire on factors associated with dental fluorosis (quantitative study)
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22.	 ¿Consume alimentos de cultivo familiar? 
(Papa, yuca, café, fresas, maíz, arvejas, granadilla, ollu-
co, plátano).

a) Si.         
b) No.
23.	 ¿Los padres realizan manipulación de agroquí-

micos en sus cosechas? (Fertilizantes, insecticidas, fun-
gicidas).

a) Si.          
b) No
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Annex 2. Semi-structured interview (qualitative study)

Semi-structured interview script
1.	¿Usted ha oído hablar de la fluorosis dental?
2.	¿Podría decirnos qué entiende por fluorosis dental?
3.	¿Usted ha notado si los dientes de su(s) hijo(s) tienen manchas blancas o marrones?
4.	¿Usted cree que esas manchas dejan los dientes más débiles o fuertes?
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