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and practices related to dental caries
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Abstract

Background Knowledge, attitudes, and practices related to oral health among parents play a crucial role in shaping
oral hygiene and preventing early childhood caries. This study was intended to determine the effect of a neuroedu-
cational strategy in improving knowledge, attitudes, and practices related to early childhood caries among mothers
or caregivers of children.

Methods A quasi-experimental study was conducted, implementing an educational strategy involving 33 moth-

ers or female caregivers of children who met specific selection criteria. The strategy consisted of three key elements
derived from neuroeducation: (1) experiment, (2) surprise and play, and (3) learn. Based on the participants'attend-
ance at the sessions, they were categorized into two groups: those who underwent in-person intervention (G1)

and those who received a combined in-person and virtual intervention (G2). The impact of the strategy was evalu-
ated by comparing the participants knowledge and attitudes, as well as their children’s plaque index, before and after
the intervention (immediate and 6-month impact).

Results The participants exhibited a favorable and statistically significant effect on the median number of correct
answers related to knowledge (G1 immediate effect (IE): p=0.03, 6-month effect (ME): p=0.002; G2 IE p=0.002, ME:
p=0.001), and in the children’s plaque index (G1 IE: p=0.003, ME: p=0.003; G2 IE: p=0.033, ME: p=0.003). Further-
more, there was an increase in the number of participants with a high level of knowledge (G1 IE: 41.5%; ME: 75%; G2
IE: 45.5%, ME: 42.9%), and of children with a good level of oral hygiene (G1 IE: 50%; ME: 73.0%; G2 IE: 27.3%, ME: 84.6%).
Finally, qualitative interviews revealed a lasting clarity in concepts and sustained knowledge and attitudes at the six-
month mark. However, a slightly diminished understanding of the relationship between bacteria, sugar, and caries
was observed in G2 group, and some loss of association in the G1 group, at six months.

Conclusion The implementation of this strategy resulted in significant and lasting impacts on knowledge, attitudes,
and practices, especially in the G1 group. Nevertheless, there is a need for further reinforcement of the association
between bacteria, sugar, and caries.
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Introduction

Dental caries is one of the most widespread noncommu-
nicable diseases worldwide and a matter of public health
concern [1, 2]. When present in children under six years
of age, it is termed early childhood caries (ECC), char-
acterized by the presence of one or more decayed (non-
cavitated or cavitated lesions), missing (due to caries), or
filled tooth surfaces on any primary tooth [3]. Untreated
caries poses risks to the development of permanent teeth,
leading to pain, discomfort, and if it reaches the dental
pulp, potential infection, tooth loss, and even systemic
diseases. Furthermore, it can have a significant social and
economic impact [4].

The disruption of the balance within the oral micro-
biota present in biofilm is the primary cause of dental
caries, mainly due to the prevalence of cariogenic bacte-
ria. These bacteria produce organic acids, which lead to
the demineralization of tooth enamel [5, 6]. Various fac-
tors contribute to this imbalance, including a high and
frequent intake of fermentable carbohydrates such as
common sugar (sucrose), and inadequate oral hygiene
practices that promote biofilm formation. Consequently,
cariogenic bacteria accumulate and metabolize on the
teeth [5, 7]. Other predisposing factors for this condi-
tion encompass low saliva production, immunological
alterations, and even socioeconomic risk factors such as
education, income, oral health knowledge, and attitudes
among others [8—10].

In Colombia, the prevalence of caries was observed to
be 5.89% in one-year-old children, 43.8% in three-year-
old children, and 52.2% in five-year-old children. This
study also highlights a delayed attendance to dental con-
sultation, where only 58.9% of children under five years
of age having been taken for such consultation. Regard-
ing the children’s oral hygiene routines, 15.4% of car-
egivers indicated that the child performed their hygiene
independently, while 39.6% shared the responsibility with
the child. Moreover, 74.2% of caregivers had not been
provided with guidance on the correct application of
toothpaste, and 78.2% had not received instructions on
the appropriate amount to use [11].

To address the aforementioned statistics, Colombia
has launched the “Soy Generacién mas Sonriente” (I Am
the Smiling Generation) program. Under this initiative,
various stakeholders, including local authorities, health-
care institutions, healthcare professionals, academic and
research organizations, among others, are involved in
educating the population. During dental check-ups and
health campaigns, healthcare institutions administer flu-
oride varnish to individuals under 18 years of age, along
with other interventions as outlined in the Comprehen-
sive Health Care Routes [12]. Besides the program, indi-
vidual interventions are carried out by entities within the
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general social security healthcare system, particularly
focusing on early childhood, childhood and adolescence.
These interventions include comprehensive assessments
conducted annually, specific protection through fluo-
ride varnish application, prophylaxis, and dental biofilm
removal every six months, sealant application as recom-
mended by dentists, and finally, individual, family, and
group education [13].

Studies conducted in various countries have shown a
significant association between parents’ or caregivers’
limited knowledge about oral health and ECC, highlight-
ing the need for educational initiatives to promote oral
health [14—16]. Education is one of social determinant of
health since it imparts accurate and reliable knowledge
that encourages healthy behaviors and enables the rec-
ognition of symptoms related to diseases [17]. Educating
people about the causes of dental caries is particularly
important, as it helps individuals better comprehend
the recommended preventive measures [18]. For exam-
ple, these preventive initiatives may include efforts to
reduce sugar consumption, regular exposure to fluoride
and monitoring its levels, initiating and supervising tooth
brushing at an early age, understanding the health-dis-
ease process, attending dental check-ups, and adopting
health-promoting oral hygiene behaviors [18].

Effective educational strategies that lead to long-last-
ing learning are essential for improving knowledge and
attitudes related to oral health [19, 20]. However, acquir-
ing knowledge about oral health doesn’t always trans-
late into a strong sense of self-efficacy or the adoption
of healthy behaviors [21]. As a result, it is necessary to
develop strategies based on neuroscience, as this disci-
pline has improved the understanding of the relationship
between learning, human cognition, and behavior, thus
contributing to neuroeducation [22]. Neuroeducation is
an interdisciplinary research field that leverages insights
from neuroscience to understand brain function, incor-
porates principles from psychology to study cognition
and human behavior, and applies pedagogical practices
to enhance education [23-25]. This interdisciplinary field
promotes teaching strategies that involve active partici-
pation and integrate elements that optimize information
processing, and improve concentration [26].

Among the elements of neuroeducation, “experience”
involves stimuli such as sensory stimulation, and sim-
ple or complex motor actions. This, in turn, allows for
brain reactions and neuronal changes [22]. Another
element is “emotions” where the cognitive experience
constitutes the sensation. Emotions and feelings play
a significant role in consolidating learned contents
more efficiently and are responsible for spontaneous
reactions and thought processes. They also contribute
to decision-making [25, 27]. As part of the emotions,



Angarita-Diaz et al. BMC Oral Health (2024) 24:60

experimentation and play serve as didactic resources
that stimulate curiosity and motivation for learning.
Experimentation promotes the interpretation, reason-
ing, and cognitive skills related to a particular subject,
while play facilitates the transmission of information
and enhances working memory [28, 29].

Neuroeducation has enabled the development
of interventions, particularly aimed at students, to
enhance information processing, attention, and con-
centration [30, 31]. When it comes to community-based
education aimed at improving knowledge, attitudes,
and/or practices, studies have reported strategies based
on neuropsychology, cognitive neuroscience, or behav-
ioral sciences [32—34]. Recognizing the importance of
incorporating certain elements of neuroeducation to
enhance the learning processes, a strategy was devised
and implemented to explain the etiology of caries and
caries prevention measures. This study aimed to deter-
mine the effect of a neuroeducational approach on the
knowledge, attitudes, and practices related to prevent-
ing childhood caries among mothers and caregivers of
children aged one to five years.

Materials and methods

Study design and study population

This study was approved by the ethics subcommit-
tee at Universidad Cooperativa de Colombia (No.
55.2019). A quasi-experimental study with a before-
and-after design and without a control group was con-
ducted from February to October 2022. This research
was conducted at an official public kindergarten cater-
ing to children aged 1 to 5, primarily from low to mid-
dle- income backgrounds in the city of Villavicencio,
Colombia (“Suenos de aprender” [“Dreams of Learn-
ing”] kindergarten).

The study sample consisted of 33 participants, which
corresponded to a power of 99.9%, indicating a low
probability of a type II error in the statistical analysis
of the results. This information was calculated using
the Epidat 3.1 program (Xunta de Galicia/OPS-OMS),
taking into account an expected related mean differ-
ence for the plaque index of 1.37, and a standard devia-
tion of 0.39 (before the intervention) and 0.29 (after)
[35], with a confidence level of 95%. Participants were
included based on the following criteria being consist-
ently met throughout the study: (1) Providing voluntary
written consent. (2) Being mothers or female caregivers
as the strategy included an activity intended to stimu-
late maternal sensitivity 3) Being mothers or female
caregivers of systemically healthy children (aged one to
five years). (4) Not having any intellectual or cognitive
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disability. (5) Being committed to participating in the
strategy activities.

Study phases

The study encompassed 6 phases: (1) Invitation to par-
ticipate and signing of informed consent; (2) Data col-
lection from participants and their children via cell
phone call (sociodemographic variables, clinical his-
tory and oral health knowledge, attitude and practices).
Before data collection, interviewer standardization
was conducted; (3) Clinical oral examination of chil-
dren and explanation to caregivers about the “Lift the
Lips” technique, which allows for the identification of
early signs of caries lesions [36]; (4) Implementation
of the educational strategy; (5) Assessment of imme-
diate impact: participants were interviewed via phone
call, and clinical examinations of the children were per-
formed (fifteen days after strategy implementation);
(6). Measurement of knowledge retention: participants
were interviewed via phone call, and clinical examina-
tions of the children was conducted (six months after
strategy implementation).

Educational strategy implemented

The present strategy was designed by researchers in the
areas of oral microbiology (MPAD), dentistry (CCA),
education (ELDA), and neuropsychology (DVA). The
strategy was previously implemented in a pilot study
[37], allowing for improving the data collection and
intervention in this study. The strategy encompassed
moments based on experiences that stimulate different
emotions. For this purpose, two meetings were held.
The first meeting was held in person for all participants,
and the second meeting conducted in person or virtu-
ally, depending on attendance. The virtual intervention
was carried out using the instant messaging application
for cell phones (WhatsApp®). As a result, two groups
were formed: the completely face-to-face intervention
group (G1) and the mixed face-to-face-virtual interven-
tion group (G2). The learning moments were three: (1)
Experience, where efforts were made to induce feelings
of motherhood, love, and protection (using sensitizing
phrases and aromas) to enhance attention during the
viewing of an animated story (video) and experimenta-
tion in a simulated microbiology laboratory. (2) Surprise
and play, which sought to encourage interpretation and
reasoning through the observation of experiment results
and involved a game played in person to stimulate atten-
tion and concentration before the final moment (only
for the G1 group). (3) Learn, which provided instruc-
tions on healthy habits [24, 26] (Table 1). The children
were consistently present during the intervention.
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Measuring the impact of the educational strategy

on participants

Before and after implementing the strategy, data was
collected on sociodemographic variables and the
children’s clinical history. A validated questionnaire
(Cronbach’s alpha: 0.82) [38], was also administered
to measure the oral health knowledge of parents/car-
egivers of young children. This instrument consists of
25 questions arranged in 63 items. The topics are asso-
ciated with (1) dental caries (causes, appearance of
initial lesions, how to prevent it), (2) tooth brushing
(main purpose), (3) baby teeth (importance and care,
information received, age of eruption and onset of oral
hygiene), (4) toothpaste (importance, age of initial use,
control of quantity), and (5) fluoride (function, knowl-
edge of the presence of systemic fluoride in Colombia).
The questionnaire categorized knowledge levels based
on the number of correct answers as follows: Scarce
(0-25 points), Acceptable (26-50 points), and Good
(51-75 points). Additionally, open-ended questions on
oral health (knowledge, attitudes and practices) were
included (Additional file 1: Appendix Al), and the
responses were recorded in audio format. The open-
ended questions and the interviewers were calibrated in
accordance with the pilot study [37].

Furthermore, the children underwent oral examina-
tions using the knee-to-knee technique [39] using a
World Health Organization dental probe, a dental mir-
ror, and artificial light to determine the state of the soft
and hard tissues. Oral hygiene was measured using the
“modified Silness and Loe” dental plaque index. The
percentage of dental plaque was determined based
on the number of dental surfaces with plaque, and
the level of oral hygiene was classified by the percent-
age of plaque as Poor (31-100%), Fair (16-30%), Good
(0-15%) [40].

Data analysis

Quantitative data analysis was performed using SPSS
version 27.0 (IBM Corp, Armonk, NY, USA). This
involved an examination of sociodemographic data and
the calculation of the frequencies of participants’ knowl-
edge levels and the plaque index levels of the children. In
addition, descriptive analyses (were performed on con-
tinuous data variables including the calculation of mean,
median, mode, standard deviation, and variance, among
others. The statistical normality of the data was assessed
using Shapiro-Wilk test, while the homogeneity of vari-
ances was determined using Levene’s test. Comparative
analyses of the of the knowledge scores and the percent-
ages of the dental plaque index was conducted using the
non-parametric Wilcoxon signed-rank test due to the
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non-normal distribution of the data. A significance level
of 5% was used for all statistical tests.

The qualitative data analysis was conducted by the
researchers. A verbatim transcription of the interviews
collected both before and after the strategy was created
and reviewed by the CCA. The text was read and re-read,
analyzed, and discussed following inductive thematic
analysis, where the information was coded manually by
MPAD, and reviewed by ELDA. The participants’ expres-
sions in sentences and lines were summarized. Next, cat-
egories and subcategories were developed by identifying
patterns in the data and merging similar codes. Finally,
relevant quotes were extracted to illustrate each subcat-
egory. The transcription data collected after of strategy,
was analyzed using the same categories and subcatego-
ries to detect changes in the participants.

Results

Sociodemographic characteristics of participants

and dental history of their children

Most of the participants in the study were mothers
within families who had planned pregnancies and were
in the adult life cycle. In G1, the majority of participants
had completed high school and a similar percentage had
finished university. In G2, most participants had techni-
cal degrees.

In both groups, the majority of the children were female
and five years old (Table 2), and most had visited the den-
tist and received treatment with prophylaxis and fluoride
application being the most common treatments. In terms
of habits, most children brushed their teeth twice a day,
and consumed sweets or carbohydrates one to three times
a day (Additional file 2: Appendix 2). It’s worth noting that
half of the children had dental caries.

Effect of the strategy on oral health knowledge

Immediately and 6 months after the implementation
of the educational strategy, there was an increase in the
percentage of participants who achieved a good level
of knowledge, particularly in the G1 group (Before:
G1: 0%, G2: 0%; After: G1 immediate effect (IE): 41.5%;
G1 6-month effect (ME): 75%; G2 IE: 45.5%, G2 ME:
42.9%) (Fig. 1). This particularly was also detected in the
median of correct answers, with a significant improve-
ment in the immediate impact in G1 group (before: 43.0
interquartile range [IQR] [41.3-44.8], after: 48.0 IQR
[45.3-52.8], p=0.03) and in G2 group (before: 42.5 IQR
[40.0—-45.0], after: 47.8 IQR [42.5-53.3], p=0.002) (Fig. 1,
Additional file 3: Appendix 3). In terms of the 6-month
impact, a significant increase in the median of correct
answers was observed again in both the G1 (before: 43.0
IQR [41.3-44.8], after 52.0 IQR [47.3-54.8], p=0.002);
and G2 groups (before: 43.0 IQR [40.0-45.0], after: 49.0
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Table 2 Characteristics of the study population

Characteristic of the G1 G2
population

Relationship %(n)

Mothers 75 (9) 773 (17)
Grandmother 2533 22.7(5)
Desired pregnancy %(n)
Yes 100 (12) 100 (22)
No
Pregnancy accepted%(n)
Yes 100 (12) 100 (22)
No
Life cycle %(n)
Youth (22-26 years old) 333(4) 45(1)
Adulthood (27-59 years) 66.7 (8) 86.4 (19)
Older person 0 9.1 (2)

Median of age (IQR)
Level of schooling %(n)

29.51QR (24.5-43.3) 37.01QR (33.0-47.3)

Primary 84 (1) 13.6(3)

Secondary 333(4) 364 (8)

Technical 25(3) 409 (9)

Professional 333(4) 9.1(2)
Age of child %(n)

One year 0 0

Two years 0 9.1(2)

Three years 16.7 (2) 0

Four years 25(3) 27.3(6)

Five years 583(7) 63.6 (14)
Sex of child %(n)

Female 583 (7) 63.6 (14)

Male 41.7 (5) 364 (8)

G1: fully face-to-face intervention. G2: face-to-face-virtual intervention

IQR [45.0-53.0], p=0.001) (Fig. 1, Additional file 3:
Appendix 3).

Effect of the strategy on oral health knowledge, attitudes,
and practices. Qualitative analysis
The educational strategy had an immediate and favora-
ble impact, especially in the G1 group, across various
categories, including understanding the etiology of car-
ies (recognizing the presence of bacteria as the cause of
the disease and its relationship with inadequate hygiene
and dietary habits), early caries detection (identifying
white spot as the first sign of the disease), dental visits
(emphasizing early visit), responsibility of the person
who brushes the teeth (strengthening the commitment
to oral health), tooth brushing (promoting the use of a
small amount of toothpaste) and emotions (resulting in
an increase in positive emotions) (Table 3).

Six months after the implementation of the educa-
tional strategy, the G1 group showed a lasting retention
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of information in the categories related to the etiology of
caries, the responsibility of the person who brushes the
teeth, tooth brushing and positive emotions. However,
in the category of early caries detection, it was observed
that participants in the G2 group and some in the G1
group had forgotten this concept (Table 3).

In the category related to the effect of sweetness on car-
ies, it was found that the effect was somewhat lower com-
pared to the other categories. Few participants were able
to associate the effect of sugar with the increase of cario-
genic bacteria and its role in causing caries. Finally, in the
category of actions that prevent the appearance of caries,
it was detected that most participants knew about this
topic before the intervention, and there were not many
significant changes in their understanding (Table 3).

Effect of the strategy on children’s plaque rate
Immediately after the intervention and at the 6-month
follow-up, an increase in the percentage of children with
a good level of oral hygiene was detected in G1 group
(before IE: 8.3%, after IE: 50%; before ME: 0%, after ME:
73%) and G2 group (before IE: 4.5%, after IE: 27.3%;
before ME: 0%, after ME 84.6%) (Fig. 2). Furthermore, the
immediate impact of the strategy resulted in a statistically
significant decrease in the percentage of the plaque index
in G1 (before: 31.5% IQR [14.7-31.5], after: 16.5% IQR
[6.0-16.5], p=0.003) and G2 (before: 36.0% IQR [26.3—
43.5), after: 24.0% IQR [14.3-36.8], p=0.033) (Fig. 2). The
6-month impact also showed a significant decrease in G1
(before: 33.0 IQR [27.0-61.0], after: 9.0 IQR [6.0-18.0],
p=0.003) and G2 (before: 36.0 IQR [30.0-47.0], after: 9.0
IQR [4.5-15.0], p=0.003) (Fig. 2).

Discussion

Before implementing the strategy, it was observed that
all participants had an average level of knowledge about
oral health, with the majority being unaware of the eti-
ology of caries and exhibiting significant misconcep-
tions in key concepts about oral health (early signs of
caries, first visit and frequency of dental visits, amount
of toothpaste, and responsible individuals for brushing
teeth). Additionally, the majority of the children had
poor oral hygiene, and half of them had early childhood
caries. These findings highlight a persistent lack of oral
health knowledge in the population, as well as insuffi-
cient educational and communication actions that really
impact and promote healthy practices. This aligns with
reports from the latest ENSAB and other studies carried
out in Colombia [11, 12, 41].

The strategy implemented in both the G1 and G2
groups had a positive impact on the knowledge and
attitudes of participants, and on the oral hygiene index
of their children. The learning achieved in this study
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Fig. 2 Impact of the strategy on dental plaque index of children’s plaque rate. Immediate impact (a, b) Level of oral hygiene in G1 and G2 groups.
Level of oral hygiene: Poor 31-100%, Fair 16-30%, Good 0-15%. ¢, d Percentage of dental plaque in G1 and G2 groups. Wilcoxon test. *p < 0.05,
**p<0.01. Six months post-intervention. e, f Level of oral hygiene in G1 and G2 groups. g, h Percentage of dental plaque in G1 and G2 groups
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could have been influenced by the stimulation of posi-
tive emotions and feelings, which play a role in cognitive
processes such as attention, memory, motivation, percep-
tion, and decision-making [22].

The stimulation of maternal sensitivity, was a crucial
element of the activity. In addition to improving knowl-
edge, it also led to a reduction of threatening phrases
related to oral care and increased the children’s interest
in brushing and oral examinations. This finding confirms
what has been demonstrated in other studies regarding
the impact of positive parental attitudes on children’s oral
health and self-care [42, 43]. For example, a study by Nep-
aul and Mahomed in 2020 found an association between
parental knowledge and positive attitudes, which trans-
lated into children displaying happier attitudes toward
tooth and tongue brushing [42].

The experimental component of the strategy, which
included demonstrating the presence of bacteria on
the teeth and the effect of toothpaste in reducing them,
played a significant role in the positive results, espe-
cially in reducing dental biofilm in children. Several
studies have reported the impact of demonstrating the
presence of dental biofilm and bacteria in the oral cav-
ity on the oral hygiene practices of participants or their
children [35, 44]. For example, a study by Thomson et al.
in 2022 showed that implementing oral hygiene instruc-
tions along with microbiological explanations and dem-
onstrations increased adherence to hygiene practices and
improved understanding of the relationship between oral
bacteria and dental disease among pregnant patients [44].

The play component, which aimed to engage par-
ticipants’ attention and motivation before the learn-
ing moment, may have contributed to the face-to-face
group’s (G1) higher level of knowledge. This result is likely
because play stimulates the production of dopamine,
increasing curiosity, attention, and motivation to learn,
and enhances the transmission of information between
the hippocampus and the prefrontal cortex [45]. Play has
been used in different studies, especially with children,
to improve knowledge about oral health and hygiene [46,
47]. For instance, a study by Sharma et al. in 2021, which
involved a game combined with didactic cards, showed a
more significant impact on the oral hygiene index com-
pared to a conventional strategy, in children aged seven
and 12 years [47]. However, it is essential to note that G1
has more participants with a professional background
compared to the G2 group, which might have also facili-
tated greater learning.

In our study, we observed not only the immediate
impact but also a good retention and even improve-
ment in participants’ knowledge, attitudes, and prac-
tices, as well as in the oral hygiene of the children,
six months after the intervention. This sustained and
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enhanced effect has been demonstrated in interven-
tions with psychoeducational characteristics. These
interventions do not only enhance knowledge, but also
positively influence behavioral intentions, which “are
predictors of behavior and are determined by the indi-
vidual’s attitude and normative social forces to per-
form the behavior” [32, 33]. For example, a study based
on the self-determination theory achieved significantly
greater persistence in dietary behaviors, oral hygiene,
and avoidance of sharing eating utensils with their
children among mothers of one to four-year-old chil-
dren, compared to a control group [33, 34]. Another
strategy based on the theory of planned behavior, led
to a significant increase in oral self-care in mothers of
children between one and six years of age, both imme-
diately, and at three and six months post-implementa-
tion, compared to a control group. In addition, at the
six-month follow up, there was a significant increase
in the number of children brushing their teeth twice
daily [34].

Although the positive outcomes were observed
immediately and at the six-month follow-up, there was
notably a lower understanding of the white spot as the
first sign of caries, and a weaker connection between
the presence of bacteria, high sugar consumption, and
the development of caries primarily within the mixed
intervention group (G2). These results highlight the
importance of the components used in fully face-to-
face participation, such as the play. Nonetheless, after
6 months, the results for G1 and G2 in terms of the
oral hygiene index were similar, with G2 even having
one more member with good hygiene. These findings
underscore the significance of the activities carried out
on the first day, including maternal sensitivity, clinical
examinations of the children, and the experimentation
process in a simulated laboratory.

One of the limitations of the present study was the
reduced number of participants in the group that under-
went the face-to-face intervention due to lower attend-
ance during the second meeting. Another limitation was
related to the participants’ limited availability of time,
which hindered the assessment of maternal oral health
status and the collection of data in person. However,
in order to mitigate potential biases during the phone
calls, we established an information collection proto-
col and standardized the process. A limitation in terms
of the qualitative analysis was that there was no external
researcher involved in handling the information, which,
if there had been, could have reduced confirmation bias.

In addition, this study did not include a long-term fol-
low-up to assess the oral hygiene and caries status of the
children due to the loss of the population, as many chil-
dren changed educational institutions. Therefore, it is
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recommended that this educational strategy be imple-
mented in a larger population that allows for long-term
follow-up.

Finally, after 6 months, some participants exhibited a
loss of knowledge regarding the early sign of caries and the
microbiological link between sugar consumption and den-
tal caries. This highlights the need to incorporate an experi-
mental reinforce these critical concepts within the strategy.

Conclusions

The implementation of a strategy rooted in neuroeduca-
tion elements, including emotions, experimentation, and
play, yielded highly beneficial outcomes for the partici-
pants. These benefits were evident in terms of the enhanced
knowledge and scores related to oral health, better compre-
hension of caries etiology, improved attitudes toward oral
care and oral hygiene for children. Nevertheless, further
efforts are required to reinforce the understanding of the
connection between bacteria, sugar, and dental caries.
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