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ABSTRACT

Introduction: Dental caries is a chronic non-communicable disease and a global public health problem that affects human
well-being and development. Its multifactorial origin involves biological, psychological and social factors. In Ecuador,
data on its prevalence are limited. The aim of the present study was to determine the prevalence and severity of carious
lesions in children aged 5 to 9 years from the “Remigio Crespo Toral” elementary school in Cayambe, Ecuador, using the
International Caries Detection and Assessment System (ICDAS II). Methods: A cross-sectional study was carried out in
229 children, with prior authorization from CEISH - UNIANDES, Ecuador, whose parents authorized their participation by
means of informed consent. Intraoral clinical examinations were carried out using portable equipment and following
biosafety standards. Data were collected using alphanumeric cards, recording age, sex, presence and severity of carious
lesions according to ICDAS Il codes. Statistical analysis was performed with R software (v4.4.4.1) using median tests and
95 % confidence intervals. Results: There was an increase in carious lesions in the primary teeth with age. ICDAS code 2
was the most prevalent. Temporal molars and first permanent molars were the most affected teeth. Conclusion: The
prevalence of dental caries increases with age in the primary dentition, with ICDAS code 2 being the most prevalent. In
the permanent dentition, the first molars were the most affected. No significant differences were observed according
to sex.
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Resumen

Introduccién: la caries dental es una enfermedad crénica no transmisible y un problema de salud puiblica mundial que
afecta el bienestar y el desarrollo humano. Su origen involucra factores biolégicos, psicolégicos y sociales. En Ecuador,
los datos sobre su prevalencia son limitados. El objetivo de este estudio fue determinar la prevalencia y severidad de las
lesiones cariosas en nifios de 5 a 9 afios de la escuela primaria “Remigio Crespo Toral”-en Cayambe, Ecuador, utilizando
el Sistema Internacional de Deteccion y Evaluacion de Caries (ICDAS ). Métodos: se realizé un estudio transversal en 229
nifos, con autorizacién previa del CEISH - UNIANDES, Ecuador, cuyos padres autorizaron su participacion mediante
consentimiento informado. Los exdmenes clinicos intraorales se realizaron con equipos portdtiles y siguiendo las normas
de bioseguridad. Los datos se recolectaron mediante tarjetas alfanuméricas, registrandose edad, sexo, presencia y
severidad de las lesiones cariosas segun los cédigos ICDAS Il. El andlisis estadistico se realizé con el software R (v4.4.4.1)
utilizando pruebas de mediana e intervalos de confianza del 95 %. Resultados: se observé un aumento de las lesiones
cariosas en la denticién temporal con la edad. El cédigo ICDAS 2 fue el mds prevalente. Los molares temporales y los
primeros molares definitivos fueron los dientes mds afectados. Conclusion: la prevalencia de caries dental aumenta con
la edad en la denticién temporal, siendo el cédigo ICDAS 2 el mds prevalente. En la denticién permanente, los primeros
molares fueron los mds afectados. No se observaron diferencias significativas segtin el sexo.
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INTRODUCTION

Dental caries is considered as a global health problem, as it is a chronic non-communicable disease
that affects the development and well-being of the individual who suffers from it; therefore, it
constitutes a public health problem that affects the quality of life'. Since it is a multifactorial dis-
ease, the result of the interaction between different factors where the host, microorganisms and
the oral substrate act as determinants for the appearance of the disease?. The adhesion of bacte-
ria to the surface of the tooth is the starting point of the pathology, where the adhesion of saliva
proteins to the tooth surface is responsible for this adhesion to the surface3. In this process, the
inadequate intake of food and drinks, especially carbonated beverages, is closely related to soci-
oeconomic conditions and has a high influence4.

Considering this process of oral imbalance, early childhood has a crucial role for the correct inte-
gral development of the child, because during this period the first foundations for correct oral
hygiene are established. The excessive and constant consumption of free sugars in the infant pop-
ulation makes them a highly susceptible group® and a priority for attention®. Dental caries is a
dysbiosis in which saliva, with the imbalances produced after food consumption, plays a deter-
mining role’. In the oral cavity, there is a diverse ecosystem where S. mutans constitutes a small
fraction of the bacterial community, nevertheless acts synergistically to initiate the disease, re-
quiring time and specific conditions to do so®.

In this context, poor hygienic practices, nighttime feeding, excessive tartar accumulation, low so-
cioeconomic level, lack of knowledge on the part of parents about proper brushing, act as triggers
of the disease® whose presence triggers problems in the development of growth, speech, health,
self-esteem and above all the wellbeing of the child and his or her family®.

Traditionally, caries detection included the use of visual and tactile detection with the use of fine-
tipped explorers", which triggered many of these incipient lesions to cavitate, and we could find
ourselves in the need to enter into the restorative process using the conventional Black classifica-
tion with its 5 classes according to the surface in which this lesion was found, commonly cavitated,
which triggered many of these incipient lesions to cavitate, and we could find ourselves in the
need to enter into the restorative process using the conventional Black classification with its 5
classes according to the surface on which this lesion was found, commonly cavitated™.

The white spot-on enamel becomes the first clinical sign of the disease, appearing when active as
arough, opaque and rough crescent-shaped shadow at the level of the gingival third™. The Inter-
national Caries Detection and Assessment System (ICDAS) is an evidence-based method used for
caries classification that provides a standardized and detailed approach to assess the extent and
severity of caries. The International Caries Detection and Assessment System (ICDAS) is an evi-
dence-based method used for caries classification that provides a standardized and detailed ap-
proach to assess the extent and severity of carious lesions, from the first signs of demineralization
to advanced cavities, providing an accurate diagnosis and allowing effective interventions™.

Oral health care systems worldwide face several challenges to ensure equitable, accessible and
affordable services, with high treatment costs making it difficult to provide efficient and wide-
spread oral health care™, in this context, preventive care and oral health promotion becomes one
of the best disease controls strategies™.

The ICDAS system is closely intertwined with the International Caries Classification and Manage-
ment System (ICCMS™) that applies the current international knowledge on pathogenesis, pre-
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vention and control, with the purpose of providing the best individual treatments'4, in that pro-
cess mass fluoridation through drinking water has been considered as one of the most efficient,
especially when combined with teaching, education, early detection and control of dental
plaque®.

In Ecuador, epidemiological studies show a high prevalence of carious lesions as the age of the
individual increases. The Ministry of Public Health, the body responsible for regulating health pro-
cesses and strategies, carried out the last epidemiological study in 2009; however, this was not
published. Since then, different isolated studies have been carried out in different cities of Ecua-
dor'®19, demonstrating the high prevalence of the disease, which increases as the age of the indi-
vidual increases and is associated with the presence of bacterial plaque and the socioeconomic
and cultural conditions of the population evaluated?°.

Cayambe is a town located in the northeast of the province of Pichincha. The main sources of
income come from agricultural work, trade, among others that contribute to its economic and
social development, and has a population that inhabits both urban and rural areas with a low so-
cioeconomic level that, as indicated by previous studies conducted in the area, needs constant
monitoring” in terms of oral health due to the relationship between the disease and the
knowledge parents have regarding the oral health of their children®. Therefore, the present study
seeks to determine the prevalence and severity of dental caries in children between 6 and 9 years
of age in the Remigio Crespo Toral Basic Educational Unit in the city of Cayambe, Ecuador.

METHODS

A cross-sectional study was conducted, with previous authorization by the CEISH of the UNI-
ANDES with code CAD-N°2024-9-0024. The sample size was determined by taking into considera-
tion the total number of children (510) from 5 to 9 years of age from the Remigio Crespo Toral
School belonging to the Cayambe Canton, with a confidence level of 1.96 and an error of estima-
tion of 0.05. A sample consisting of 229 children were included and evaluated between September
and October 2024

As an initial step, the researchers involved in the study were trained to perform the activities to
be carried out; the analysis of the presence of dental caries using the ICDAS system also required
training to standardize the intra- and inter-evaluator observations.

After presenting the project to the school authorities, parents/legal representatives of children
attending the Canton's Educational Center were informed about the topic, purpose, and rele-
vance of the project. They were also informed about the informed consent form, which needed
to be signed in case they accepted the participation of their children in the study and prior to
obtain and/or collect data from them.

The next step was to verify that those who agreed to participate in the study met the inclusion
criteria and were in the selected age group. Those who had neurological disorders, systemic or
infectious diseases, or those whose parents did not sign the informed consent form were ex-
cluded.

To implement the data collection instruments, dental health activities were conducted to guide
the space. Children were then grouped according to their ages (table 1).
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Table 1. Distribution of children by age and sex

Age Male Female Total
5 4 4 8
6 24 23 47
7 37 31 68
8 43 39 82
9 12 12 24
Total 120 109 229

Source: by the authors

To protect the confidentiality of the participants, the cards used as instruments where the pres-
ence of caries according to the ICDAS index was collected were identified with alphanumeric
codes, mentioning the participant's age and gender. The intraoral clinical examination was per-
formed in a portable equipment, a MOICO head lamp, rechargeable, with 1000LM white light,
biosafety barriers, latex gloves, mouth mirrors N 5 of 15/16 inches diameter and an OPS probe, the
intraoral examination was performed considering the codes: o = for healthy surfaces, 1 = white or
brown stain on dry enamel, 2 = white or brown stain on wet enamel, 3 = enamel loss (cavity) less
than 0.5mm, 4 = dark shade of dentin seen through enamel with or without superficial enamel
loss, 5 =loss of enamel and dentin greater than 0. 5mm, less than 50 % of the enamel, 6 = extensive
cavity encompassing more than 50 % of the tooth surface following the previously established
methodology' considering each of the surfaces of each of the teeth present in the mouth, those
absent were identified with codes 99, the presence of restorations used the coding of restorative
91, restored but with alterations 92 and restored but filtered with need for change 93.

Bias was controlled in the sample selection and in the analysis carried out, for which prior training
was provided to perform the evaluation, for which a person who is the evaluator has the certifi-
cation and accreditation to evaluate carious lesions through ICDAS. It is also indicated that all age
groups in the assigned population were invited to be part of and participate in the study.

The data were entered in an Excel table and then statistically analyzed in the free software R -
V4.4.1 available to date; and descriptive tables and graphs are presented as well as results of non-
parametric hypothesis tests such as the median test and 95 % confidence intervals. The analysis
strategy consisted of considering only the ICDAS codes corresponding to the presence of carious
lesion, i.e. from 0 = good condition to 6 with loss of more than 50 % of the surface. For each tooth,
the assessed surfaces were considered and among them the highest score was determined, which
was the value for the tooth, both in the primary and permanent dentition.

RESULTS

Of the 229 children evaluated, 52.4 % were males and 47.6 % were females. They were predomi-
nantly children of 8 years old (35.8 %), followed by children of 7 and 6 years old (29.7 % and 20.5 %
respectively). While 10.5 % of the children were g years old, only 3.5 % were 5 years old. Regarding
the type of dentition, there was a predominance of temporary teeth among the participants. Fig-
ure 1 shows the average values obtained in each dentition and each stage according to ICDAS, as
well as their confidence intervals.
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Figure 1. Means and confidence intervals according to ICDAS stages and dentition
Source: by the authors

Relating the ICDAS stage, according to whether they are temporary or permanent, considering all
the children in the sample, a greater predominance of ICDAS code 2 is observed, with little pres-
ence of temporary or permanent teeth in high stages (4, 5 or 6).

When each ICDAS stage is related to the average number of teeth and the 95 % confidence interval
for this average, it is confirmed that teeth in stages up to 2 predominate in both primary and per-
manent dentition; however, teeth with code o in both primary and permanent dentition are the
most frequent.

When considering the percentage of teeth, according to ICDAS code and dentition, it is observed
that in the 215 primary teeth and 210 permanent teeth, there is an average of 40.6 % of primary
teeth and 74.3 % of permanent teeth in stage 0, when considering the ICDAS code and the type of
dentition, disaggregated by sex, it is observed that there is no significant difference (p > 0.05),
that is, in all ICDAS stages in both men and women, it is similar.

When considering the six ICDAS codes by dentition and by age, significant differences were found
for certain stages and types of dentitions. Thus, in primary teeth, stages 0, 1 and 2 show a signifi-
cant difference in the number of teeth according to age; it is perceived that as age increases the
presence of ICDAS codes increases. In relation to the permanent teeth this does not occur, how-
ever, the presence of code 2 is evident in those teeth that are present, especially molars.

When severity is considered, evaluating the ICDAS stage in each tooth in the two dentitions, a
predominance of codes 0 is observed; however, in the primary dentition the primary molars are
the most frequently affected teeth with different codes, including code 6, but the most frequent
affected code was 2. In the permanent dentition the first molars are also affected with code 2,
without the presence of other codes in this dentition (figure 2).
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Figure 2. Children according to ICDAS and tooth (Temporary)
Source: by the authors

This behavior is observed in both men and women and by age group in both primary and perma-
nent dentition, thus it is observed that men with primary dentition the highest number of teeth
affected in grade o is observed, with a slightly high number in grade 2 with the most frequent
affected tooth being 55, 65, 85 (figure 3) in the same way in permanent dentition the most fre-
quent grade is 0 with few cases of grade 2 where the most frequent affected tooth in this grade
is 16, 26, 36 and 46 (figure 4).

ICDAS
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Figure 3. Ratio of Male temporary teeth and ICDAS grades
Source: by the authors
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Figure 4. Ratio of men with permanent teeth and ICDAS grades
Source: by the authors

In relation to the group of women with primary dentition, the highest number of teeth affected
in grade o is observed, with a slightly high number in grade 2, with the most frequent affected
tooth being 55, 65, 85, 75, 54, 64, 74, 84; likewise, in the permanent dentition, the most frequent
grade is 0, with few cases of grade 2, where the most frequent affected tooth in this grade is 16,
26, 36 and 46 (figure 5).
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Figure 5. Relationship of female Temporary teeth and ICDAS grade
Source: by the authors

In relation to age, when considering all participants in relation to the primary dentition and the
degree of severity according to ICDAS, at 5 years of age in the primary dentition there is a high
percentage of teeth with codes o0; however, a significant number of teeth are affected with codes
2, with 54, 55 and 65 being the most affected teeth (figure 6).
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Figure 6. Ratio of all 5-year-old participants with primary teeth and ICDAS grades
Source: by the authors

At 6 years of age in the primary dentition there was a high percentage of teeth with codes o;
however, a significant number of teeth 51,52, 54, 55, 61, 62, 64, 65 were affected with codes 2,
when considering the permanent dentition there was a reduced number of participants with this
dentition and the existing teeth presented code 0. When considering the participants at 7 years
of age in the primary dentition, the tendency is maintained with teeth with codes 0 and an im-
portant number of teeth affected with codes 2, with 54, 55, 64, 65, 74, 75, 84, 85 being the most
affected teeth as for the permanent dentition the tendency is like the participants with younger
age.

At 8 years of age in the primary dentition a high percentage of teeth with code o is observed;
however, a significant number of teeth are affected with code 2 where 55, 65, 85 are the most
affected teeth; when considering the permanent dentition, teeth with code o0 are observed, how-
ever, 16, 26, 36, 46 are already affected with code 2. Regarding the participants at 9 years of age,
a reduced number of primary teeth are observed and those existing are in code 0, observing in a
similar way that in the permanent dentition the teeth present and those are in code o.

DISCUSSION

The results obtained show a high prevalence of carious lesions in children between 6 and 9 years
of age in the “Remigio Crespo Toral” Basic Educational Unit in the city of Cayambe, Ecuador, with
ICDAS grade 2 as the most frequent in both primary and permanent dentition. These results coin-
cide with those reported in previous studies carried out in other regions of Ecuador'®, in which
poor oral hygiene, type of diet and socioeconomic factors are determinants of the presence of
the disease, considering that Cayambe is a particularly agricultural mestizo population, which
could explain the presence of these results. The results obtained show a high prevalence of cari-
ous lesions in children aged 6 to 9 years, with ICDAS grade 2 being the most frequent, both in
primary and permanent dentition. These findings coincide with those reported in previous studies
carried out in other regions of Ecuador'®?2.

00]
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In Ecuador, a few studies have considered the prevalence of dental caries using the ICDAS sys-
tem'2223, |ts specificity allows the detection of lesions from their early stages and makes it a reli-
able tool; therefore, new research needs to be carried out using this system. In relation to age,
when considering dentition and degree of severity, it is evident how from the age of 7, temporal
molar teeth already show evidence of carious lesions, in early stages, mainly ICDAS 2, results that
coincide with other studies®#, associating this result with physiology and the eruption process it-
self, reinforcing the fact of carrying out an accompaniment with elements of hygiene and educa-
tion?>.

Caries continues to be one of the most frequent pathologies in the world?, its high presence,
above all in economically unprotected sectors? and it was observed that recently erupted teeth
are more susceptible to caries than those with a longer eruption time?® , which coincides with the
results obtained in our study, whereas the teeth increase their permanence in the mouth, related
to the age of the participants, the ICDAS codes increase. In permanent teeth, specifically in the
molars, the most frequent ICDAS code 2, which is of real concern because if age is considered, the
permanent tooth has relatively little time in the mouth at the time of the evaluation.

When considering the sex of the participant and the presence of dental caries disease, the results
showed no relationship between prevalence and severity, that is, the presence of caries was sim-
ilar in male and female participants. This similarity could be related to the age of the sample,
which, being children, is not influenced by hormonal factors that at older ages do trigger an im-
portant difference®’. The observation that caries rates increase with age is a result that coincides
with previous studies in communities with similar economic, social and cultural conditions in Ec-
uador?®23?8 and not different from those reported in other Latin American countries?. This re-
flects the importance of an early intervention that matches the specificities of each population
and in which parents and educators play a fundamental role in the transmission of knowledge
regarding the oral health of their children.

The fact of using a system as specific as ICDAS makes our results differ in terms of the prevalence
obtained in other studies carried out in Ecuador*® where the CPO index was used to code the
presence of the disease.

Technological advances in the diagnosis of dental caries, specifically in the use of the ICDAS sys-
tems, have allowed more precise studies to be carried out for the detection of carious lesions3°.
Their high sensitivity and specificity allow reliable results to be obtained, so that similar studies
need to be reproduced using this coding, especially because by assessing the lesion in its initial
stages of disease, preventive practices can be carried out early, which together with advice on
the practice of continuous eating habits and hygiene can lead to good results3'.

The high prevalence of caries in the primary teeth the population evaluated indicates a clear lack
of knowledge of the importance of keeping the primary teeth healthy, which has already been
confirmed by previous studies”’ and reflects the need to establish health education measures for
parents. When considering the severity in each tooth, considering the entire sample, without dis-
tinction of sex, in the two dentitions, it is observed that both the first and second upper and lower
primary molars are the teeth most frequently affected by carious lesions, stage 2 being the most
frequent, which shows the need for education in brushing techniques for children and parents as
a strategy to control the disease3.

Itis evident the influence that maternal education has on children's dental health3', in view of this,
disease control strategies cannot underestimate maternal education and the positive impact that
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these can generate, so it is essential to involve parents, teachers and health professionals, to ad-
dress the high prevalence of dental caries and promote oral health in the population??, in Cayambe
being an agricultural population where father and mother generally work in field activities, these
educational processes become a challenge that needs to be overcome. The high presence of car-
ious lesions in our results show the absence of a participatory commitment of parents, represent-
atives and the community in dental care, showing a disregard for the true importance of oral
health and the establishment of preventive strategies towards the control of dental caries and its
development in the early stages of childhood?4.

In relation to age, when considering dentition and degree of severity, it is evident that from the
age of 7 years the primary molar teeth already show evidence of carious lesions in incipient stages,
mainly ICDAS 2, results that coincide with other studies®, associating this result with physiology
and the eruption process itself, reinforcing the fact that a follow-up with elements of hygiene and
education should be carried out to those already carried out of fluoridation and sealants of occlu-
sal surfaces with ionomeric or resinous materials®.

The dental brushing with fluorinated pastes with 1100 ppm of fluoride is shown as one of the
strategies of greatest evidence> in Ecuador health agencies such as the Ministry of Public Health
have developed different strategies where the school health programme?> as one of the most suc-
cessful, unfortunately, dental caries disease being multifactorial4 requires to be approached from
different aspects, and these educational strategies of habits and hygiene need to be strengthened
and accompanied also from the house3* give responsibility for health specific activities, as the
dental brushing and sealant placement performed by health personnel is not the best strategy.

One of the limitations of this study is related to the lack of relationship with the design of the
study itself, being a multifactorial disease, there are many elements that trigger the presence of
the disease*; however, as this study is part of a macro project, these elements have been consid-
ered in complementary reports. The implications of an epidemiological study requiring consider-
ation as a baseline, particularly because the population included is a child, confined to a certain
territory and in specific conditions, what leads us also to analyze their results as well as the ap-
plicability of them, has to be limited to the population evaluated, however they are projected to
be replicated in other populations of Ecuador, so that together the data, They would become
tools to support decision-making on state policies at the oral health level.

The high presence of incipient lesions, ICDAS grade 2 in the population evaluated, regardless of
sex, suggests the need to reinforce the educational strategies and habits implemented so far,
which in previous results in similar contexts, highlight the beneficial effect of daily brushing in
controlling plaque?®3334 and therefore the disease, through lectures and monitoring, with di-
rected brushing strategies, fluoridation using elements with proven adherence capacity and
therefore effectiveness, such as fluoride varnish®, extending the work to the parents and/or care-
givers of the child?3. Those who, at this stage of children's development, are responsible for cre-
ating and transmitting healthy habits to them.

CONCLUSIONS

Under the conditions this study was carried out, it is feasible to conclude that the prevalence of
dental caries, in primary dentition, in children from 6 to 9 years of age at the “Remigio Crespo
Toral” Basic Educational Unit in the city of Cayambe, Ecuador, increased with age, code 2 of ICDAS
is observed as the most frequent in temporary molars and in the first molar in permanent denti-
tion.

10 Revista Facultad de Odontologia Universidad de Antioquia - Vol. 37 N.o 1 - First semester, 2025 / ISSNe 2145-7670

http://dx.doi.org/10.17533/udea.rfo.v37n1e359426


https://revistas.udea.edu.co/index.php/odont/index
https://revistas.udea.edu.co/index.php/odont/issue/view/4434
http://dx.doi.org/10.17533/udea.rfo.v37n1e359426

CONFLICT OF INTEREST

The authors declare that they have no conflict of interest.

CORRESPONDING AUTHOR

Alexandra Cumanda Martinez-Freire
alexaodonto.26@hotmail.com

+593 983500999

Hemisferios University

School of Dentistry

Quito, Ecuador

REFERENCES

1.

10.

1.

12.

13.

14.

15.

16.

Nath S, Sethi S, Bastos JL, Constante HM, Mejia G, Haag D et al. The global prevalence and severity of dental caries among
racially minoritized children: a systematic review and meta-analysis. Caries Res. 2023; 57(4): 485-508. DOI:
https://doi.org/10.1159/000533565

Chaffee BW, Rodrigues PH, Kramer PF, Vitolo MR, Feldens CA. Oral health-related quality-of-life scores differ by socioeco-
nomic status and caries experience. Community Dent Oral Epidemiol. 2017; 45(3): 216-24. DOl
https://doi.org/10.1111/cdoe.12279

Singh S, Talmale P. Impact of dental caries and nutritional status on oral health related quality of life in young Indian adoles-
cents. J Oral Biol Craniofac Res. 2023; 13(4): 506-10. DOI: https://doi.org/10.1016/j.jobcr.2023.05.002

Mathur MR, Tsakos G, Millett C, Arora M, Watt R. Socioeconomic inequalities in dental caries and their determinants in ado-
lescents in New Delhi, India. BMJ Open. 2014; 4(12): e006391. DOI: https://doi.org/10.1136/bmjopen-2014-006391

Organizacion MS. Poner fin a la caries dental en la infancia. Ginebra: OMS; 2021. Available in https://www.paho.org/es/docu-
mentos/poner-fin-caries-dental-infancia-manual-aplicacion-oms

Thwin KM, Tun TZ, Kaneko N, Nohno K, Ogawa H. Clinical and microbial evaluation of dental caries status and associated
factors among primary schoolchildren in Myanmar: a cross-sectional study. Asia Pac J Public Health. 2023; 35(1): 42-9. DOI:

https://doi.org/10.1177/10105395221139347

Zhang, JS, Chun Ch, Yu OY. Oral microbiome and dental caries development. Dento J. 2022; 10(10): 184. DOI:
https://doi.org/10.3390/dj10100184

Simén-Soro A, Mira A. Solving the etiology of dental caries. Trends Microbiol. 2015; 23(2): 76-82. DOI:
https://doi.org/10.1016/j.tim.2014.10.010

Sun HB, Zhang W, Zhou XB. Risk factors associated with early childhood caries. Chin J Dent Res. 2017; 20(2): 97-104. DOI:
https://doi.org/10.3290/j.cjdr.a38274

Tsang C, Sokal-Gutierrez K, Patel P, Lewis B, Huang D, Ronsin K. Early childhood oral health and nutrition in urban and rural
nepal. Int J Environ Res Public Health. 2019; 16(14): 2456. DOI: https://doi.org/10.3390/ijerph16142456

Walsh T, Macey R, Riley P, Glenny AM, Schwendicke F, Worthington HV et al. Imaging modalities to inform the detection and
diagnosis of early caries. Cochrane Database Syst Rev. 2021; 3(3): CD014545. DOI: https://doi.org/10.1002/14651858.cd014545

Foros P, Oikonomou E, Koletsi D, Rahiotis C. Detection methods for early caries diagnosis: a systematic review and meta-
analysis. Caries Res. 2021; 55(4): 247-59. DOI: https://doi.org/10.1159/000516084

Saccomanno S, De Luca M, Saran S, Petricca MT, Caramaschi E, Mastrapasqua RF et al. The importance of promoting oral
health in schools: a pilot study. Eur J Transl Myol. 2023; 33(1): 11158. DOI: https://doi.org/10.4081/ejtm.2023.11158

Rai A, Sundas S, Dhakal N, Khapung A. Assessment of dental caries based on ICDAS and WHO criteria: a comparative study.
Int J Paediatr Dent. 2024; 34(1): 77-84. DOI: https://doi.org/10.1111/ipd.13099

Martignon S, Pitts NB, Goffin G, Mazevet M, Douglas GVA, Newton JT et al. CariesCare practice guide: consensus on evidence
into practice. Br Dent J. 2019; 227(5): 353-62. DOI: https://doi.org/10.1038/s41415-019-0678-8

Winning L, Lundy FT, Blackwood B, McAuley DF, El Karim I. Oral health care for the critically ill: a narrative review. Crit Care.
2021; 25(1): 353. DOI: https://doi.org/10.1186/$13054-021-03765-5

Revista Facultad de Odontologia Universidad de Antioquia - Vol. 37 N.o 1 - First semester, 2025 / ISSNe 2145-7670 11

http://dx.doi.org/10.17533/udea.rfo.v37n1e359426


https://doi.org/10.1159/000533565
https://doi.org/10.1111/cdoe.12279
https://doi.org/10.1016/j.jobcr.2023.05.002
https://doi.org/10.1136/bmjopen-2014-006391
https://www.paho.org/es/documentos/poner-fin-caries-dental-infancia-manual-aplicacion-oms
https://www.paho.org/es/documentos/poner-fin-caries-dental-infancia-manual-aplicacion-oms
https://doi.org/10.1177/10105395221139347
https://doi.org/10.3390/dj10100184
https://doi.org/10.1016/j.tim.2014.10.010
https://doi.org/10.3290/j.cjdr.a38274
https://doi.org/10.3390/ijerph16142456
https://doi.org/10.1002/14651858.cd014545
https://doi.org/10.1159/000516084
https://doi.org/10.4081/ejtm.2023.11158
https://doi.org/10.1111/ipd.13099
https://doi.org/10.1038/s41415-019-0678-8
https://doi.org/10.1186/s13054-021-03765-5
https://revistas.udea.edu.co/index.php/odont/index
https://revistas.udea.edu.co/index.php/odont/issue/view/4434
http://dx.doi.org/10.17533/udea.rfo.v37n1e359426

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33-

34.

12

Aung YM, Jelleyman T, Ameratunga S, Tin Tin S. Body mass index and dental caries in New Zealand pre-school children: a
population-based study. J Paediatr Child Health. 2021; 57(9): 1432-7. DOI: https://doi.org/10.1111/jpc.15500

Tenelanda-Lépez D, Valdivia-Moral P, Castro-Sanchez M. Eating habits and their relationship to oral health. Nutrients. 2020;
12(9): 2619. DOI: https://doi.org/10.3390/nu12092619

Vélez Ledn EM, Albaladejo Martinez A, Preciado Sarmiento MA, Cordero Lépez MA, Armas ADC, Encalada Verdugo LS et al.
Caries experience in preschoolers in three Ecuadorian communities. Children (Basel). 2023; 10(7): 1123. DOL:
https://doi.org/10.3390/children10071123

Viteri-Garcia A, Parise-Vasco JM, Cabrera-Davila MJ, Zambrano-Bonilla MC, Ordonez-Romero I, Mariduefia-Leén MG et al. Prev-
alence and incidence of dental caries associated with the effect of tooth brushing and fluoride varnishing in schoolchildren at
Galapagos Islands, Ecuador: protocol of the EESO-Gal study. Medwave. 2020; 20(6): €7974. DOI: https://doi.org/10.5867/med-
wave.2020.06.7974

Jarrin-Pefiafiel MJ, Toalombo-Puma OV, Carrera Robalino AE, Quintana-Carrillo EA, Ribadeneira-Morales LA, Armas-Vega ADC.
Riesgo cariogenico y su relacion con el factor socio econémico, en nifios de 8 a 10 afios de una zona agricola del Ecuador. Rev
Cient Odontol. 2018; 14(1).

Armas-Vega A, Parise-Vasco JM, Diaz-Segovia MC, Arroyo-Bonilla DA, Cabrera-Davila MJ, Zambrano-Bonilla MC et al. Preva-
lence of dental caries in schoolchildren from the Galapagos Islands: ESSO-Gal Cohort Report. Int J Dent. 2023; 2023: 6544949.
DOI: https://doi.org/10.1155/2023/6544949

Vélez-Ledn E, Albaladejo A, Cuenca-Ledn K, Jiménez-Romero M, Armas-Vega A, Melo M. Prevalence of caries according to the
ICDAS Il in children from 6 and 12 years of age from southern Ecuadorian regions. Int J Environ Res Public Health. 2022; 19(12):
7266. DOI: https://doi.org/10.3390/ijerph19127266

So M, Ellenikiotis YA, Husby HM, Paz CL, Seymour B, Sokal-Gutierrez K. Early childhood dental caries, mouth pain, and
malnutrition in the Ecuadorian Amazon region. Int J Environ Res Public Health. 2017; 14(5): 550. DOI:
https://doi.org/10.3390/ijerph14050550

Martignon S, Roncalli AG, Alvarez E, Aranguiz V, Feldens CA, Buzalaf MAR. Risk factors for dental caries in Latin American and
Caribbean countries. Braz Oral Res. 2021; 35(suppl 01): e053. DOI: https://doi.org/10.1590/1807-3107bor-2021.v0l35.0053

Samec T, Amaechi BT, Jan J. Influence of childhood asthma on dental caries: a longitudinal study. Clin Exp Dent Res. 2021;
7(6): 957-67. DOI: https://doi.org/10.1002/cre2.436

Lam PPY, Chua H, Ekambaram M, Lo ECM, Yiu CKY. Risk predictors of early childhood caries increment-a systematic review
and meta-analysis. J Evid Based Dent Pract. 2022; 22(3): 101732. DOI: https://doi.org/10.1016/j.jebdp.2022.101732

Fernandez-Pesantez HE, Romo-Cardoso AB, Cabrera-Cabrera GE. [Correlation between the number of brushes per day and
the dmft index in 12-year-old school children from the El Vecino parish in Cuenca, Ecuador 2016]. Rev Cient Odontol (Lima).
2021; 9(1): e042. DOI: https://doi.org/10.21142/2523-2754-0901-2021-042

Vera-Virrueta CG, Sansores-Ambrosio F, Casanova-Rosado JF, Minaya-Sanchez MI, Casanova-Rosado AJ, Casanova-Sarmiento
JA et al. Experience, prevalence, and severity of dental caries in Mexican preschool and school-aged children. Cureus. 2023;
15(12): e51079. DOI: https://doi.org/10.7759/cureus.51079

Caceda JH, Jiang S, Calderon V, Villavicencio-Caparo E. Sensitivity and specificity of the ICDAS Il system and bitewing radio-
graphs for detecting occlusal caries using the Spectra™ caries detection system as the reference test in children. BMC Oral
Health. 2023; 23(1): 896. DOI: https://doi.org/10.1186/s12903-023-03615-6

Chinnakotla B, Susarla SM, Mohan DG, Turton B, Husby HM, Morales CP, Sokal-Gutierrez K. Associations between Maternal
Education and Child Nutrition and Oral Health in an Indigenous Population in Ecuador. Int J Environ Res Public Health. 2022;
20(1): 473. DOI: https://doi.org/10.3390/ijerph20010473

Krishnan N, Manresa-Cumarin K, Klabak J, Krupa G, Gudsoorkar P. Assessing the impact of oral health disease on quality of
life in Ecuador: a mixed-methods study. Front Oral Health. 2024; 5: 1431726. DOI: https://doi.org/10.3389/froh.2024.1431726

Medina W, Hurtig AK, San Sebastian M, Quizhpe E, Romero C. Dental caries in 6-12-year-old indigenous and non-indigenous
schoolchildren in the Amazon basin of Ecuador. Braz Dent J. 2008; 19(1): 83-6. DOI: https://doi.org/10.1590/s0103-
64402008000100015

Michel-Crosato E, Raggio DP, Coloma-Valverde ANJ, Lopez EF, Alvarez-Velasco PL, Medina MV et al. Oral health of 12-year-old
children in Quito, Ecuador: a population-based epidemiological survey. BMC Oral Health. 2019; 19(184). DOI:
https://doi.org/10.1186/512903-019-0863-9

Revista Facultad de Odontologia Universidad de Antioquia - Vol. 37 N.o 1 - First semester, 2025 / ISSNe 2145-7670

http://dx.doi.org/10.17533/udea.rfo.v37n1e359426


https://doi.org/10.1111/jpc.15500
https://doi.org/10.3390/nu12092619
https://doi.org/10.3390/children10071123
https://doi.org/10.5867/medwave.2020.06.7974
https://doi.org/10.5867/medwave.2020.06.7974
https://doi.org/10.1155/2023/6544949
https://doi.org/10.3390/ijerph19127266
https://doi.org/10.3390/ijerph14050550
https://doi.org/10.1590/1807-3107bor-2021.vol35.0053
https://doi.org/10.1002/cre2.436
https://doi.org/10.1016/j.jebdp.2022.101732
https://doi.org/10.21142/2523-2754-0901-2021-042
https://doi.org/10.7759/cureus.51079
https://doi.org/10.1186/s12903-023-03615-6
https://doi.org/10.3390/ijerph20010473
https://doi.org/10.3389/froh.2024.1431726
https://doi.org/10.1590/s0103-64402008000100015
https://doi.org/10.1590/s0103-64402008000100015
https://doi.org/10.1186/s12903-019-0863-9
https://revistas.udea.edu.co/index.php/odont/index
https://revistas.udea.edu.co/index.php/odont/issue/view/4434
http://dx.doi.org/10.17533/udea.rfo.v37n1e359426

