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Abstract 

 

The department of Huila does not have information to identify and focus public oral 

health programs that detect the fluorosis and dental caries problem. This allows 

government entities to plan their epidemiological surveillance system. Determine 

the association in dental fluorosis and dental caries in children between 5 to 14 years 

old in Huila’s public educative institutions. A study was carried out with 482 boys 

and girls of public educative institutions, the Dental Caries diagnosis was made by 

ICDAS standards and Dental Fluorosis with DEAN Guideline. The OR was 

determined and a logistic regression was made to prove the Variables Associations. 

Bivariate analysis through odds ratio (OR) and logistic regression were used to 

identify the difference between the decay and the independent variables. Significant 

statistical differences were founded with age and association with children who do  
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not the teeth brush immediately after each meal (OR 1,63; p=0,02) and Dental 

Fluorosis (OR 2,63; p=0,006). In conclusion, the Dental Fluorosis was identified as 

a risk factor to Dental Caries development. It is important to provide information 

about oral health program to communities of educative institutions. 

 

Keywords: Dental caries, dental fluorosis, ameloblasto, Public health, social 

health, epidemiology (MeSH) 

 

1. Introduction 
 

   The dental caries is a multifactorial illness, recognized as an infectious illness 

caused by Cariogenic bacteria, carbohydrates [1], among others, generally 

produced by a sugary diet [2]. Previous study explained that it has been produced a 

reduction in predominance of Dental Caries [3-5] up to 60 %, when this spring has 

concentrations of 1 ppmm [1]. However, when these concentrations exceed that 

parameter, the Fluor contains in food, tee ingestion, toothpaste use [6], among 

others, the dental fluorosis has been increased [7].  

The Dental Fluorosis is recognized by a hypo - mineralization of dental enamel with 

increased porosity, which produce opacity and tooth pigmentation. International 

reports show the predominance with an 88,5% of dental caries and dental fluorosis 

with 46,9% [7,9]. However, in the department of Huila, the numbers are similarly 

alarming, finding a prevalence of Dental Fluorosis with 70% and dental caries with 

69% [10]. Huila department does not have information that permit to identify and 

focus the oral health public [1] programs detecting these two problems. 

 

High levels of fluoruros may disturb the normal running of cells that are part of 

enamel, therefore, prevent the normal enamel’s maturation. Fluoruro causes the 

affectation, damaging the ameloblasto. Destruction on this cell results in the 

mineralization disorder; depending on exposition time and fluoruro quantity, 

sections of teeth that are forming might become hypo-mineralizates, for that reason 

the enamel porosity increases. This produce mottled of teeth, that initially is 

presented with withe spots that go spotting permanently and the damage is 

progressively. Enamel now tend to be destroyed easily, resulting in a simple 

formation of cariosa injury. Bacteria, which produce dental caries feed on 

carbohydrates, when these bacteria feed on carbohydrates, acids, are released 

(Pyruvic acid or Lactic acid). These acids produce a demineralization, producing 

with time a porosity that entail a cavity [12].  

 

Given that high fluoruro quantity produces a hypo-mineralization, it can be 

mentioned that is an underlying factor to dental caries because of dental piece is 

weak and acids produced by this bacterias generate a faster demineralization. Ingest 

a lot of fluor can become an underlying factor before preventing dental caries. 

Consequently, this study has the object of determinate the association in dental 

fluorosis with dental caries in children between 5 to 14 years old in Huila’s public 

educative institutions. 
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2. Subjects and Methods 
 

   A case and control study was performed in order to find association in dental 

fluorosis with dental caries in children from 5 to 14 years old in 9 Huila’s public 

educative institutions, using a focus group in conglomerates, a sampling of 241 

cases and 241 controls was obtained.  

 

Case definition: are those which are according with ICDAS standards: 3 code 

superficial integrity deterioration (microcavity), 4 code dentine underlying shadow 

with/without structural integrity deterioration, 5 code perceptible cavity showing 

dentine, 6 code: large cavity and expressly visible dentine.  

Controls Definitions: Are considered healthy teeth, regulated according to ICDAS 

standards, Code 0, 1b, 1w 2b 2w. An oral cavity clinical exam was made, the caries 

severity measurement was carried out by International Caries Detection and 

Assessment System (ICDAS), fluorosis with DEAN rate.  

Additionally, sociodemographic characterization variables were quantified as well 

as oral health practice variables. The information was analyzed in STATA Version 

14.0, firstly with a descriptive analyzing. Moreover, a bi-variable analyzing was 

developed with odd ratio (OR) confidence interval (IC) in 95% under dichotomists 

variables. In order to create this kind of analyzing, it was necessary a dental caries 

variable re-categorization, patients without caries taking into account measuring 

ICDAS standards as 1b, 1w, 2b y 2w and patients with caries according with ICDAS 

standards 3, 4, 5 y 6. Finally, a multi-variable analyzing- logistic regression with 

statistically significant variables of bi-variable analyzing. It was applied an 

informed consent and assent signature to children’s parents through an 

announcement made by directors of educative institutions. 

 

3. Results 
 

Sampling size that was analyzed, included 241cases and 241 controls. Regarding 

sociodemographic characteristics, it was found statistically significant differences 

with age (See Table 1). 

 

Table 1. Characteristics sociodemographics  

 
 Dental Caries (n=482)   

 Cases 

(n=241) 
% 

Controls 

(n=241) 
% X2 P 

Gender       

Male 110 23% 125 26% 
1,86 0,172 

Female 131 27% 116 24% 

Age       

5 to 9 143 30% 182 38% 
14,86 0,000 

10 to 14 98 20% 59 12% 
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According with children oral health, it was deduced a higher probability of caries 

with 1,63 times (p=0,02) in kids who do not brush their teeth after each food, in 

comparison with kids who brush their teeth after each food. Probability of dental 

caries in children who have dental fluorosis is 2,63 (p=0,006) higher than kids who 

do not have it (table 2).   

 

Table 2. Practices in oral health and several dental fluorosis Vs dental caries. 

 

Attitudes and 

practices in oral 

health   

 

Dental Caries 

 (n=482) 
OR IC 95% P 

Cases 

(n=241) 

Controls 

(n=241)  
   

Visit regularly dentist   
Yes 142 81 

0,93 0,63-1,36 0,71 
Not 99 160 

dentist review your 

brushing technique  

Yes 219 207 
1,63 0,89-3,03 0,08 

Not 22 34 

Brushing next to each 

food 

Not   53 75 
1,60 1,04-2,46 0,02 

yes  188 166 

Several dental 

fluorosis 

Yes 27 113 
2,63 1,22-6,03 0,006 

Not 214 128 

 

The multivariable analyzing indicates that probability of dental caries in kids with 

dental fluorosis is 2,78 times (p=0,006) in comparison with probability of dental 

caries in kids who do not present dental fluorosis, when is adjusted by age and 

brushing after each food. 

 

Table 3. Logistic regression model. p<0,05 

 

Variables OR I.C. P 

Dental fluorosis 2,78 1,33 - 5,79 0,006 

Age  1,79 1,17 - 2,72 0,007 

Brushing after each food 1,8 1,16 - 2,79 0,008 

 

 

4. Discussions 
 

Dental caries and dental fluorosis continue being a health problem worldwide [13]. 

There are studies which indicate a relation between fluor concentrations in water 

and diminution in dental caries [6], [14]. However, when these concentrations 

exceed the normal stablished value, it tends to cause dental fluorosis [15], becoming 

that in a risk factor to dental caries development, due to hypo - mineralization and 

porosity caused in dental piece enamel [8]. 
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This study shows dental fluorosis as a risk factor to dental caries development, thus 

it can be identified a higher opportunity of dental caries in kids with dental fluorosis 

in comparison with dental caries opportunity in kids who do not have dental 

fluorosis. The study performed by Jain R.B exposed that high levels of fluor 

ingestion might generate susceptibility to dental caries [16]. Furthermore, Sami E. 

et al., concluded that kids with dental fluorosis minor, moderate or several have 4 

times higher probability to develop dental caries than kids who do not have dental 

fluorosis [17].  

 

Other important aspect found in analyzed data, is the association in age and 

brushing after each food with dental caries, which was identified as a risk factor. 

Thus, the opportunity of dental caries in kids who do not brush their teeth after 

meals and kids from 5 to 9 years old present a higher risk in comparison with 

opportunity of dental caries in kids who brush their teeth after meals and are 

between 10 to 14 years old. There are experiences which have been observed where 

kids in 12 years old present fewer rates of dental caries than kids under 12 years old 

[18]. It is important that offspring realize the brushing after every food is essential, 

in this way prevent plaque accumulation. Recent studies have demonstrated that 

children who brush their teeth have fewer surface and teeth with caries [19].    

    

It will be necessary include more variables which permit a wider characterization 

and assessment of risk factor for dental fluorosis and dental caries in next studies. 

Taking into account socioeconomic factors of accessibility to health systems, eating 

habits, oral hygiene and fluor in food and water concentrations [1], [2], [14]. This 

study presented some difficulties due to absence of radiographies, which are 

necessaries to confirm dental caries diagnostic. 

In conclusion, it was found that dental fluorosis can become a risk factor to dental 

caries development. It is important to have consider factors to supervise children 

[20] in their oral hygiene and a calling to communities to promote the programs 

knowledge in oral health. 
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