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ABSTRACT

Objective: To identify the factors associated with caries, based on existing caries factors, with the participation
of the legal guardian or caregiver of first-grade children attending the Maria Inmaculada and Francisco de Paula
Santander schools in Suarez Cauca.

Materials and methods: Research was conducted in Suarez, Cauca, considering sociodemographic aspects.
Surveys were conducted for legal guardians and intraoral examinations were performed on first-grade students
at these institutions.

Results: 81.8% of the guardians surveyed lived with the child and 45.5% were mothers. The mestizo (39.4%)
and Afro-descendant (33.3%) groups predominated, with a majority (69.7%) affiliated with the subsidized health
care system. The most common educational level of guardians was primary school (33.3%), and the child's place
of residence was mainly the home (63.6%). 84.8% had visited the dentist, mainly for preventive care. Oral
hygiene began for most at 6 months of age, and currently 66.7% of children brush their teeth on their own. 93.9%
brush before bedtime and 42.4% do so three times a day. Ninety-seven point zero percent use toothpaste, of
which 81.8% contains fluoride.

Frequent consumption of cariogenic foods was observed in the diet. The plaque index was good in 66.7%, and
the ICDAS diagnosis yielded 24.2% in both codes 3-7-4 and 1-2.

Conclusions: A relationship was found between oral hygiene habits, diet, and the prevalence of dental caries in
the children evaluated, as most of them brush their teeth at least three times a day using fluoride toothpaste. In
addition, it was observed that they tend to visit the dentist regularly. It was also found that the intake of sugary
foods in the selected population was very low, as they are consumed between one and three times a week, which
contributes to oral health care.

INTRODUCTION

The municipality of Suarez is located in the northwest of the department of Cauca.
It borders the municipality of Morales to the south and southeast, Buenos Aires to
the north and part of the east, and Lopez de Micay to the west, where, according
to the 2018 DANE census, it has a population of 19,690.* This municipality faces
significant challenges due to the armed conflict between the army and subversive
groups such as the FARC and Aguilas Negras. This situation has led to clashes
and left the municipality in a state of neglect by the Colombian State, highlighting
marked social inequality.

Its economy depends mainly on agriculture (coffee, cassava, sugar cane, corn, fruit
trees, among others) and mining is its most predisposing factor in some areas of
the municipality. Agricultural production is the main activity of the economy to
such an extent that agriculture accounts for 52% of the municipality's production,
followed by mining production, which accounts for 27%, trade accounts for 3%,
and the remaining 18% belongs to activities such as livestock and poultry farming,
among others. It also has the Salvajina reservoir, a municipal water system that
includes major rivers.?
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In terms of health, Suérez has only one level 1 health center located in the La Esperanza neighborhood. However, this
center does not have professionals specialized in dentistry, which limits care in this area. Furthermore, the lack of
statistics makes it difficult to research the population. Mining in rural areas, together with the presence of mercury in
the environment, raises health concerns, as exposure to mercury can have harmful effects, such as damage to the
nerves, brain, kidneys, and respiratory problems.?

For a lesion to be considered carious, it must be related to enamel, microbiota, and the production of certain acids
over a limited period of time, which depends on the chemical structure of the enamel, as this determines its resistance
to demineralization by bacterial acids.*

According to Chiego DJ (2014), clinically, caries is evidenced by the loss of inorganic ions from hard dental tissues,
and without the proper remineralization process, this results in the loss of dental structure on any of its surfaces. ° The
first clinical manifestation of caries is a white lesion without cavitation, where the color change may be more
noticeable on the smooth surfaces of the teeth, such as the vestibular, lingual, or palatal surfaces, interproximal
surfaces, and occlusal surfaces. However, in order to better and more reliably detect it, it is best to remove the biofilm
from the plaque and mineralized deposits, as well as using compressed air for a few seconds on the surface in
question.® On the other hand, when the lesion progresses, which can be caused by the consumption of sugary drinks,
the type and amount of cariogenic microbiota present in the mouth,” among other factors, clinically brown spots
appear that can be seen even when covered with saliva (ICDAS 2005).8

When talking about prevalent diseases, one of the most common is dental caries. The World Health Organization
(WHO) reports that the average number of decayed, missing, or filled teeth in the population is reported from the age
of 5, this being the earliest age at which cases are found. In addition, cases have also been seen in people between the
ages of 65 and 74 who suffer from the same disease, suggesting that it affects both children and adults.® 1

When talking about the prevalence of caries, reference is made to a specific population of people who, when
undergoing an oral examination, present one or more untreated carious lesions. According to ENSAB 1V, 66.16% of
children between the ages of 1 and 5 show no signs of caries in their deciduous teeth, while 33.84% show one or more
carious lesions. However, it has been shown that the prevalence in terms of proportion increases in children aged 3
and 5 years, reaching 43.77% and 52.20%, respectively. 8910

According to the National Health and Nutrition Examination Survey (2011-2016), approximately 23% of children
aged 2 to 5 years have caries in their primary teeth.!

Dental caries remains a major challenge for global public health.11 As evidenced, dental caries is a multifactorial
determinant, influenced by various sociodemographic aspects.8 Therefore, it was decided to conduct a study on the
prevalence of caries in the municipality of Sudrez Cauca, as this would allow for the analysis of certain social
determinants such as low socioeconomic status, difficult access to dental care, personal and family history related to
oral health, as well as eating habits and oral hygiene care.'?

As is well known, caries is an agent that negatively influences oral health. Therefore, it should be noted that caries is
a multifactorial disease that is influenced by risk factors such as ethnicity, family income, and the educational level
of parents or legal guardians, as well as family socioeconomic status, guardians' knowledge of oral health, as well as
beliefs and eating habits have been associated with ECC (early childhood caries). It is also important to note that
factors such as low birth weight, the presence of enamel defects, and inappropriate bottle use also play an important
role in the etiology and severity of ECC.
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It is important to be aware of the risk factors, as this can help identify shortcomings in oral hygiene, since many of
these factors are part of a public health issue of promotion and prevention. Taking these factors into account, strategies
can be developed to help reduce the risk of caries.

MATERIALS AND METHODS

The study was conducted using a quantitative, cross-sectional design in August 2023 to observe the factors related to
the onset and progression of caries in first-grade students in schools in Suarez, Cauca. Informed consent was obtained
based on the “Informed consent for oral examination IV National Oral Health Study ENSAB IV” - page 212. Module
2; people aged 12-79 years and module 3; mother or caregiver (A) of children aged 1, 3, and 5 years - page 233 9 for
parents and/or guardians of the selected students.

The research focused on variables such as the prevalence of caries, IPC, and sociodemographic surveys, taking into
account age, socioeconomic status, parental education, how often the child brushes their teeth, whether they do so
alone or need help from their guardian, whether the toothpaste they use contains fluoride, the type of diet provided to
the child on a weekly basis, whether or not the child is taken to the dentist frequently, as well as information from the
first time the child was taken to the dentist until the last visit, including the reason for the visit. ° 4

At the start of the research, there was a universe of 141 participants, including the first two grades of the Maria
Inmaculada school and the first two grades of the Francisco de Paula Santander school. However, during the course
of the research, the armed conflict in the municipality caused one of the schools to be caught in the crossfire, resulting
in serious damage to the infrastructure of the Maria Inmaculada school. That institution had information from the
collection of student data, such as informed consent forms, dental charts, and some of the surveys conducted with
parents or legal guardians, leaving 84 participants (respondents) exposed. In addition, 16 participants did not correctly
complete the consent form and 8 did not agree to participate in the research, giving a total of 33 participants who met
the inclusion criteria.

A space was set up in the schools to carry out the sample, where an “International Dental Chart” was performed using
a portable dental unit. Subsequently, an intraoral examination was performed to analyze the ICDAS diagnosis, which
was standardized through self-learning theoretical sessions in order to understand the codes and classifications used
in the diagnosis. Subsequently, online reliability tests were conducted among the evaluators to ensure that the
interpretation of caries lesions was consistent among the examiners. The data obtained was entered into a printed
odontogram form, which has four rows: two to represent the deciduous dentition and two to represent the temporary
dentition. This ensured that patients with mixed dentition were monitored. It should be noted that this examination
takes approximately 15 minutes per individual.

In addition, the “Community Plaque Index” was taken into account to assess the oral hygiene of each participant,
and an awareness session was held, in which two children aged 6 and 7 participated. The process of examining the
surfaces stained with plague disclosing solution was carried out, starting with the patient rinsing their mouth with a
solution prepared with the disclosing substance and water for 30 seconds. Subsequently, with the help of a tongue
depressor, the stained areas were clinically analyzed. The lingual/vestibular surfaces were taken into account and
recorded on the community plaque index standardization form,16 following at all times the guidelines given by the
person in charge of standardization in the Community Area - Grupo Pacifico XXI. The procedure was repeated until
the margin of error was minimal. When carrying out the fieldwork, one of the researchers performed the intraoral
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examination while another filled out the data on the printed forms. This CPI required approximately 5 minutes of
work time and allowed for a complete evaluation of the mouth, leading to a reliable result.

The inclusion criteria were parents, legal guardians, and students enrolled in the first grade of the Francisco de
Paula Santander and Maria Inmaculada public schools who agreed to participate in the preliminary study by signing
the informed consent form and fully understanding the information being provided. Exclusion criteria included
those who did not complete the entire survey, parents, legal guardians, and/or students who were not interested in
participating or who did not sign the informed consent form.

For statistical analysis, a database was created in Microsoft Excel and transferred to SPSS software, which helped
identify the variables studied and thus determine the most common factors and find ways to reduce them.

The database was designed as a comprehensive set of information addressing various aspects relevant to
sociodemographic analysis, providing a detailed overview of the demographic composition of the participants,
including important data such as age, ethnic group, legal guardian information, and other aspects relevant to social
analysis. This type of information provided a fundamental context for understanding the dynamics and
characteristics of the study population. The dental plaque index is a crucial tool for assessing the oral health of
participants. This indicator helped to reveal plaque accumulation on the teeth, which is essential for understanding
and addressing problems related to oral hygiene care. The ICDAS diagnosis, which is based on the International
Caries Detection and Assessment System, provides detailed information on the presence and severity of dental
caries in participants. This component is also highly relevant when discussing oral health and contributes to the
formulation of preventive and treatment strategies.

Additionally, the inclusion of data on the weekly diet of participating children adds a significant layer of
information. These records detail eating habits, allowing for the exploration of possible correlations between diet
and oral health. Furthermore, the presentation of results in the form of percentage values facilitates the
interpretation and comparison of dietary patterns among participants.

RESULTS

It can be seen that 81.82% of respondents live with the child; in terms of kinship, it was found that 51. 52% were
the child's father or mother, with the lowest participation being that of domestic workers, at 6.06%. It was also
found that 69.70% of the child's biological mothers live with the child, while 63.64% of fathers live with the child.

The most common legal guardian of the child is the mother, accounting for 45.45%. In terms of ethnic group,
39.39% are mestizo and the second highest percentage is Afro-descendant with 33.33%. In terms of SGSS
affiliation of the breadwinner, 69.70% are subsidized.

Regarding the educational level of the child's guardian, the most prevalent is primary school, accounting for 33.3%.
The place where the child spends most of their time is at home, accounting for a total of 63.6%; the person with
whom the child stays is an adult relative, accounting for 57.6%.
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84.8% of children have been taken to the dentist, with 24.2% visiting the dentist for the first time at 36 months,
while the last visit was most prevalent between the ages of 3 and 4, with 21.21%, for the purpose of check-
up/prevention, accounting for 60.6%. It is evident that oral hygiene for children began at 6 months of age in 33.3%
of cases, while currently 66.7% of children are responsible for their own oral hygiene.

With regard to brushing, 63.6% brush their teeth when they wake up, 69.7% brush their teeth after breakfast, while
only 18.2% brush their teeth after lunch and 66.7% brush them after dinner. 93.9% brush their teeth before going to
bed. It was found that 42.4% of children brush their teeth three times a day.

97.0% of children use toothpaste when brushing their teeth, 81.8% of which contains fluoride. The age at which
they began using it was 3 years old, accounting for 48.5% [No. 16].

Regarding the habit of eating or swallowing toothpaste while brushing, only 24.2% do so sometimes, while 57.6%
never do so. Currently, 97.0% of children do not drink from a bottle, with the remaining 3.0% being those whose
respondents do not know or cannot remember.

An analysis of children's weekly diet showed that 66.7% consume cereals, roots, tubers/bananas five times a week;
while vegetables, legumes, and green legumes are consumed 66.7% of the time, 4 times a week, and fruits are
consumed 57.6% of the time, 3 times a week.

In terms of protein, meat, eggs, legumes, dried legumes, and mixed vegetables were consumed 18.2% of the time, 5
times a week, while dairy products were consumed 51.5% of the time, 3 times a week. Fats were consumed 63.6%
of the time, 2 times a week. Finally, highly cariogenic foods have an equivalence in sugars and sweets: 42.4%
belonging to twice a week, soft drinks: 27.3% belonging to once a week, and some soft drinks with sugar: 75.8%
belonging to three times a week (Table 1).

Table 1. Risk of cariogenic diet in first-grade children in Suérez, Cauca.

During the last week, how many times did you eat the following foods?
~oue Between 2 and | Between4and5 | One portion a 2 or_more .
Never | Once a week . . portionsa | Don't know
3 times a week times a week day
day
Cereals, roots, tubers, | o, 0% 0% 15.2% 15.2% 66.7% 3.0%%
bananas
Vegetables and green |, 6.1%% 0% 15.2% 66.7% 12.1% 0%
legumes
Fruits 0% 3.0% 12.1% 57.6% 9.1% 12.1% 6.1%
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Meat, eggs, dried

legumes, and vegetable 0% 3.0% 9.1% 12.1% 57.6% 18.2% 0%
mixes
Milk products 0% 6.1% 15.2% 51.5% 12.1% 15.2% 0%
Fats 0% 9.1% 63.6% 6.1% 9.1% 6.1% 6.1%
Sugars and sweets 0% 15.2% 42.4% 27.3% 9.1% 6.1% 0%

Juices from cartons or
bottles, sweetened
natural fruit juices, and
panela water

0% 27.3% 21.2% 18.2% 9.1% 9.1% 15.2%

Juices from cartons or
bottles, sweetened
natural fruit juices, and

panela water 0% 3.0% 3,00% 75.8% 9.1% 6.1% 3.0%

When analyzing oral hygiene using the dental plague index, 66.7% of participants were rated as good, 15.2% as
fair, and 18.2% as poor (Figure 1).

Bacterial Plaque Index Rating

Percent

Good Fair Poor

Figure 1. Assessment of dental plaque index and community plaque index.

Finally, the results of ICDAS 3 7 4 and ICDAS 1 and 2 were equal, with 24.2% in both diagnoses (Figures 2, 3, 4,
and 5).
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Total healthy teeth
20

Percent

8.00 11.00 12.00 13.00 1400 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00

Figure 2. ICDAS caries diagnosis assessment (healthy teeth).

Total teeth with initial caries (codes 1 and 2)

50

Percent

00 1.00 200

3.00

Figure 3. ICDAS caries diagnosis assessment (teeth with initial caries 1 and 2)
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Total teeth with 1nitial caries (codes 3 and 4)

25

2

Percent

o

=1

.00 1.00 200 300 400 5.00 7.00

Total dientes con caries moderada (codigos 3 y 4)

Figure 4. ICDAS caries diagnosis assessment (teeth with moderate caries 3 and 4).

Total teeth with initial caries (codes 5 and 6)

Percent

00 1.00 200 3.00 5.00

Figure 5. ICDAS caries diagnosis assessment (teeth with severe caries 5 and 6).
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DISCUSSION

Taking into account factors that contribute to the occurrence of caries in Suarez Cauca, such as lack of drinking
water, economic hardship, high social inequality, lack of oral health personnel, high levels of mercury, etc. It can be
seen that, compared to the world population, ENSAB IV reported that 3-year-old children have a caries prevalence
of 43.77%, while at age 5 it is 52.2%. On the other hand, in Suérez Cauca, children between the ages of 3 and 5
showed a caries prevalence of 24.4%.

According to the article “Prevalence of early childhood caries and associated risk factors in children aged 1 to 5
years in the city of Santiago de Cali,” a hypothesis was put forward based on the responses given by the students'
parents and/or legal guardians. where the prevalence of caries was 29.28% in the children in the study. Comparing
this result with that found in Suéarez Cauca, which was a prevalence of caries in children aged 3-5 years of 24.4%,
shows a difference of 4.88%, with a higher prevalence in the Santiago de Cali area.

A comparison of the educational level of the legal guardians evaluated showed that the maximum educational level
is primary and secondary school. When the two studies mentioned above and the study by Zapata (2015) were
analyzed, the same result was found, demonstrating that the prevalence of caries is associated with the low level of
education of the parents or legal guardians.

The importance of taking infants to the dentist at an early age is very relevant, as this helps prevent IBC,19 and it
was shown that this is lacking in the population in question, as 24% attended the dentist for the first time at 36
months, when in fact dental check-ups should be carried out from the moment the mother becomes pregnant and
when the child is between 6 and 8 months old, which is when the first tooth is estimated to erupt.20 In addition to
this, with regard to brushing, there is an association between DMC and the use of fluoride toothpaste. 48.5% began
using fluoride toothpaste at age 3, but a study analyzed that it is important to use fluoride toothpaste to protect teeth
from cariogenic bacteria from an early age, where it should be used with some caution, placing a pea-sized amount
of toothpaste on the toothbrush.

The child's diet was also taken into account, revealing a diet high in carbohydrates and low in vegetables, fruits, and
proteins, which may reflect poor nutrition. This can lead to malnutrition, which in turn can lead to systemic and oral
diseases.

One of the limitations of this study was the failure to obtain the planned sample due to the public order situation in
the municipality. However, the sample corresponding to one of the schools evaluated can be characterized for the
purpose of exploring the oral health situation in areas of armed conflict.

Dental caries is a significant public health problem that mainly affects children, but it can be prevented from an
early age if proper care habits are established and parents and/or legal guardians of children are made aware of the
issue.

In the municipality of Suarez Cauca, surveys were conducted among parents or legal guardians of children
attending the Maria Inmaculada and Francisco de Paula public schools, with the aim of identifying the factors
associated with the prevalence of caries in children. This allowed us to find a relationship between children's habits
and diet and dental caries. It was found that most children implement oral hygiene and the use of fluoride toothpaste
in their brushing routine, not to mention that they brush at least three times a day. Furthermore, their diets do not
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include much consumption of soft drinks, sugars, or sweets. When consumed regularly, these foods can affect pH
changes, inducing rapid demineralization of the enamel. However, it is known that sucrose is the most cariogenic
sugar, which is important to mention as it forms a substance called glucan. which allows greater bacterial adhesion
to the teeth and conditions the diffusion of acid and buffers in plaque. Frequent and high consumption of sugar-
sweetened beverages and lack of tooth brushing are considered the factors most associated with the development of
dental caries. However, it has been shown that consumption of artificially or naturally sweetened beverages is 3 to 1
times per week, thus contributing to oral health care. It should be noted that they tend to visit the dentist frequently,
either for prevention or treatment, thus helping to detect any oral disease in time and at the same time prevent its
development in children.

According to Albert (2016), the presence of caries in infants is closely related to the intake of foods high in sugars
and carbohydrates, since the fermentation of the latter and the frequency of their intake favor pH changes and
increase the likelihood of enamel demineralization. As for sugary foods, high consumption of these foods increases
the risk of children developing caries, which was confirmed by the results of this study, where the intake of sugary
foods was very low.

When analyzing the problems that prevail in Suérez Cauca, it is found that it is a municipality in which there are
several factors that affect the general health of the population, such as: pollution in the Cauca River due to mercury
waste from illegal mining, shortage of drinking water, social inequality affecting the state of the roads, and poor
education. These factors affect general health, but we were more interested in the factors that affect children's oral
health. We took first graders from the Maria Inmaculada and Francisco de Paula Santander schools as our study
population to ensure sample variety, taking into account that to reach the target audience, we had to include their
parents and/or legal guardians in order to reach a final conclusion.

STUDY LIMITATIONS

At the start of the research, there was a universe of 141 participants, including the first two grades of the Maria
Inmaculada school and the first two grades of the Francisco de Paula Santander school. However, during the course
of the research, the armed conflict between the army and subversive groups such as the FARC and Aguilas Negras
in the municipality meant that one of the schools was caught in the crossfire, resulting in serious damage to the
infrastructure of the Maria Inmaculada school. This institution had information on the collection of data from
students, such as informed consent forms, odontograms, and some of the surveys conducted with parents or legal
guardians. As a result, 84 participants (respondents) were left in the study. In addition, 25 participants did not
correctly complete the consent form and 16 did not agree to participate in the research, giving a total of 33
participants who met the inclusion criteria.
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