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Abstract

Objective This present study has two primary objectives: firstly, to
compare the effectiveness of an electric toothbrush versus a manual
toothbrush in biofilm removal; secondarily, to assess the effectiveness
of individualised instructions provided by the operator.

Materials and methods Fifty-five paediatric patients were
enrolled in the study. Data collection involved three main steps:
1) Pre-brushing PCR index collection; 2) Post-brushing PCR index
collection; 3) Post-brushing PCR index collection after providing
individual instructions. The tooth surfaces were colored with a liquid
plague detector. To assess whether there was a statistically significant
difference in plaque values before and after brushing, a Wilcoxon
signed-rank test was conducted. The Wilcoxon test with continuity
correction was performed to compare the two brushing methods.

Results Comparing Index_0 and Index_2, for “Index_0," the mean
plaque value was 74.1%, while the mean was slightly lower, at 71.6%,
with a standard deviation of 0.190. For “Index_2," the mean plaque
value was 25.9%, with a mean of 27.4%, and a standard deviation
of 0.123. Regarding the comparison between manual and electric
methods, in the Index_1 Group, the “MANUAL" method appeared
less effective than “ELECTRIC,” while in the Index_2 Group, both
methods produced similar results.

Conclusion It is possible to confirm a correlation between
instructions provided by the operator and lower plaque index. As
regards the comparison between manual and electric toothbrush, in
our study one tool did not emerge as more effective than the other.

Introduction

The most common disease worldwide is represented by dental
caries, the main cause of which is poor oral health, especially
among children aged 6-15 years old [Colombo et al., 2019].

In this context, according to the World Health Organization
(WHO), tooth decay among six-year-old children shows a wide
range from 20 to 90% across European countries [Zuccon et al.,
2023]. Approximately a quarter of five- to six-year-old children
experience tooth decay, and the percentage rises above 90% in
some low- and middle-income countries [Bagramian et al., 2009].
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Additional research, such as the Global Burden of Disease Study,
have been demonstrated that untreated caries is the most
prevalent among all 291 medical conditions [Kassebaum et al.,
2015]. Considering dental caries as an infectious disease, there
are several factors that can lead to its development: first of all
the diet and microbiota-matrix interactions that occur on a solid
surface and the consequent establishment of pathogenic biofilms
[Ludovichetti et al., 2022]. Biofilms are described as organised
groups of microorganisms that adhere to a surface and are
entangled within an extracellular polymeric matrix [Flemming et
al., 2016]. When individuals are excessively exposed to dietary
sugars, the structure and makeup of the biofilms that develop
on their teeth undergo substantial alterations. Additionally, the
microbial communities within these biofilms become well-suited
for processing carbohydrates and generating acids, which
subsequently contribute to the development of dental cavities
[Takahashi et al., 2011]. To understand the progression and
prevention of dental caries more effectively, it is crucial to
acknowledge how the microbiota of the oral cavity varies
significantly across different age groups, influenced by factors
such as diet, hygiene practices, physiological development, and
even genetic predispositions. These variations can impact the
formation of pathogenic biofilms and the overall susceptibility to
oral diseases. Biofilm can be identified using specific dyes such
as iodin, erythrosine, fluorescein and two-tone disclosing available
in various forms like tablets, solutions and mouth rinses. When
used, these substances will colour the areas in the oral cavity
where biofilm is present [Yan et al., 2023]. Several studies
demonstrate that the use of a dental plaque detection system
can significantly enhance the effectiveness of oral hygiene, both
at home and in professional settings [Gomez-Pereira et al., 2022].
Furthermore, assessing the effectiveness of biofilm removal
techniques on both hard and soft tissues is essential for a
comprehensive oral health strategy, as these methods must
effectively reduce microbial load to prevent both tooth decay and
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Total Number Tooth Parts with Biofilm

4 x Number of Teeth Present

gum diseases, thereby enhancing overall disease prevention.
Moreover, the primary objective in preventing oral diseases is to
uphold excellent oral hygiene. To minimise plague accumulation,
it is essential to inspire and instruct patients in the correct methods
of maintaining oral hygiene. This can be accomplished by
implementing educational initiatives that emphasise the
significance of oral hygiene [Ceyhan et al., 2018].

One crucial aspect of educational programs involves determining
the optimal age for imparting information to program participants.
The prevailing belief was that education should begin as early as
possible, typically during early childhood, with the expectation
of producing more favourable outcomes [Finlayson et al., 2007].
Extensive evidence from studies involving adults clearly shows
that electric toothbrushes are more effective at removing plaque
when compared to manual toothbrushes [Grender et al., 2013].
Given the widely documented advantages of electric toothbrush
use in adults, a fuller understanding of their potential benefits in
children outside of special populations is warranted, particularly
when the consequences for suboptimal oral hygiene in this age
group can be significant and carry lifelong implications. Children
often lack motivation, compliance, and adequate manual dexterity
with a toothbrushing, and when combined with an increased
likelihood of consuming sugary/erosive drinks, the difficulties of
cleaning mixed dentition and the risk of gingivitis and tooth decay,
with related pain, may be high [Ashkenazi et al., 2012].

Although research on toothbrushing in children is somewhat
limited, Davidovich et al recently conducted a systematic review
and meta-analysis. Their results indicated that electric toothbrushes
were more successful in removing plaque in the paediatric
population than manual toothbrushes [Davidovich et al., 2020].
This present study has two main objectives: first, to compare the
effectiveness of an electric toothbrush versus a manual toothbrush
in removing biofilm; second, to evaluate the effectiveness of
personalised instructions provided by the operator.

Material and methods

Partecipants

Data were collected at the paediatric dentistry clinic “Borgo
Cavalli”, in Treviso. A total of 55 patients aged between 6-15
years were enrolled between July 2022-August 2023. Children
with physical or psychological disabilities were excluded due to
their increased susceptibility and vulnerability compared to the
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FIG. 1

Plaque Control Record

("Wilkins", chapter 23: Indices and
Scoring).
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Step Description Actions and Measurements

Toothbrushes
provided: "Curasept
Daycare Junior" or
Oral-B Professional
Care

Initial Dental
Visit

- Application of "Mira-2-
ton" liquid plaque disclosing
agent.

- Measurement of plaque
control and recording index.

- Recording brushing time.

- Baseline value (PIO)
determined.

Patients asked to
brush their teeth.

- Measurement of post-
brushing plaque index (PI1)
without staff guidance.

Post-Brushing
Measurement

Professional oral
hygiene visit.

Second Clinic
Visit

- Teaching effective brushing
method based on age and
dexterity.

- Recommendation: brushing
for 1 minute per arch, for a
total 2 minutes.

- Application of plaque
disclosing agent.

- Recording of PI2 together
with its timer.

- Four surfaces considered:
mesial, distal, buccal
(anterior), palatal/lingual
(posterior).

Data
Collection

Model in figure
1 used for
measurements.

TABLE 1 Study Design.

general population. The sample size was calculated based on a
power analysis to ensure adequate power to detect significant
differences in plague indices before and after brushing, with a
power of 80% and a significance level of 0.05

Process of capturing PCR (plagque control record)
Following the first dental visit, the ‘Mira-2-ton’ liquid used as

EUROPEAN JOURNAL OF PAEDIATRIC DENTISTRY EARLY ACCESs 2024



MANUAL VS ELECTRIC POWERED TOOTHBRUSH IN PAEDIATRIC DENTISTRY

FIG 2
Box-Plot comparing initial plaque

Group [E Indeo.0 | Index. 1 (Index_0) with the percentage of
plaque after brushing (Index_1).
1.001 I
0.75+
)
&
© 0.501
o
0.25+ .
Index_0 Index_1

Groups

a plague revealing agent is a two-tone dye, which helps in
assessing not only the presence but also the maturation stage
of the dental plaque, facilitating the implementation of tailored
nutritional and hygiene plansfollowed by the measurement of
plaque control and recording index (PCR) and brushing time.
Plaque Control Record (PCR) is a common and simple method
of recording the presence of plaque on mesial, distal, buccal and
lingual surfaces at the gingival margin [O’Leary et al., 1972]. The
PCR index is calculated by dividing the number of plaque-
containing surfaces by the total number of available surfaces.
This allowed the baseline value (Index_0) to be measured.

Secondly, toothbrushes such as Curasept Daycare Junior
(Curasept s.p.a., Saronno, Italy) or the electric toothbrush Oral-B
Professional Care (Procter&Gamble, Ohio, USA) (test drive) were
provided to children based on their home habits; patients were
asked to brush their teeth, and the Index_1 value, which is the
plague index after brushing without the guidance of healthcare
personnel, was measured.

The third measurement involved the patient returning for a
second professional oral hygiene visit. Before starting the hygiene
procedure, the patient was taught the most effective brushing
method based on their dexterity and age using a standard mouth
model. It was also recommended to brush each arch for 1 minute
for a total of 2 minutes. Plaque disclosing agent was then applied,
and Index_2 was recorded together with the respective timer
(Table 1). The Plague Control Record template was used for data
collection (Fig. 1). Four surfaces were considered, instead of six,
to simplify measurement and optimise timing: mesial, distal,

Group median mean sd
Index_0 74% 72% 0.19
Index_1 39% 40% 0.201

TABLE 2 Index-0 and Index-1 median, mean and sd results.

Group median mean sd
Index_0 74% 72% 0.19
Index_2 26% 27% 0.123

TABLE 3 Index-0 and Index-2 median, mean and sd results
buccal (anterior), and palatal/lingual (posterior).

Results

Plague Index

First, the percentage of initial plaque (Index_0) was compared
with the percentage of plaque after brushing (Index_1). We can
see in the graph below that after brushing, the plaque index has
significantly decreased (Figure 2). Comparing the measures of
central tendency (mean and median) between these two groups,
we observe that for “Index_0,” the mean plaque value was
74.1%, while the median was slightly lower at 71.6%, with a
standard deviation of 0.190. However for “Index_1" the average
plague value was 38.5%, with a mean of 39.9% and a slightly
higher standard deviation of 0.201 (Table 2).

FIG 3
Box-Plot comparing initial plaque
Group g Index B | Index; 2 (Index_0) with the percentage of
patient in Group Index_2.
1.001 ‘
0.75+
)
&
© 0.501
ol
0.254 o
. \
Index_0 Index_2

Groups
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FIG. 4
Box-Plot comparing Electric vs Manual
toothbrushing Groups in Index_1.
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Therefore, based on these results, it can be concluded that
there is a significant difference in plaque values (p-value 1.139%-
10) between “Index_0" and “Index_1,” with “Index_0" having
higher median and mean values compared to “Index_1.

Following the same procedure, we compared Index_0 and
Index_2. On the one hand, we observed that for “Index_0,” the
mean plaque value was 74.1%, while the median was slightly
lower at 71.6%, with a standard deviation of 0.190. For “Index_2,"
on the other hand, the mean plaque value was 25.9%, with a
mean of 27.4%, and a standard deviation of 0.123. Consequently,
based on these results, it can be concluded that there is a
significant difference (p-value 1,419e-10)in plaque values between
‘Index_0" and ‘Index_2," with ‘Index_0" showing higher median
and mean plaque values compared to ‘Index_2 (Fig. 3). Now, to
compare the results obtained in Index_1 and Index_2, we assume
that the results in Index_1 and Index_2 are independent, meaning
there is no influence of Index_1 on the results of Index_2. In this
way, to determine whether the result of Index_2 was better or
worse than that of Index_1, we conducted a test of the mean
for independent samples in which we calculated the difference
in the plaque percentage of each index relative to the baseline,
i.e., we calculated for each patient the difference between Index_1
and Index_0 and then Index_2 minus Index_0 (Table 3). The test
used to determine whether a difference exists was the Wilcoxon
test, which was applied to compare the two results, assuming
they are independent. The results revealed a significant difference
between the samples, indicating that the actual position of the
two datasets is not equal to zero. The very low p-value, 8.685e-
05, reinforces the strength of this statistical evidence, suggesting

that the two samples show substantial differences in their main
measurements. Therefore, we can conclude that the instruction
achieved better results in reducing the percentage of plague on
the patients’ teeth.

Brushing

Index 1

The text presents the results of an analysis conducted on a
group called “Index_1", with particular attention to the variable
“BRUSHING,"” which identifies two methods of tooth brushing:
"ELECTRIC" and “MANUAL.” Regarding the “ELECTRIC" method,
the mean plaque values were calculated to be 0.375, indicating
that half of the observations had plaque values lower than this
number. The mean was slightly higher, at 0.358, and the dispersion
around this mean was relatively low, with a standard deviation
of 0.18. In the case of the "MANUAL" method, the median was
slightly higher, at 0.403, while the mean was 0.424, suggesting
that, on average, plaque values were slightly higher compared
to the “ELECTRIC" method. The standard deviation was calculated
to be 0.211, indicating greater variability compared to the
“ELECTRIC" method (Table 4). These results highlight differences
in measures of central tendency (median and mean) and variability
(standard deviation) of plaque values between the two brushing
methods within the “Index_1" group. The “MANUAL" method
appears to produce slightly higher mean and median values and
greater variability than the “ELECTRIC” method. This may suggest
variation in the effectiveness of plaque removal between the two
brushing methods within the “INDEX 1" group (Fig. 4).

FIG.5
Box-Plot comparing Electric vs Manual
toothbrushing Groups in Index_2.
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Therefore, based on this result, we cannot reject the null
hypothesis that there is no significant difference (p-value 0,4105)
in the main measurements between these brushing methods in
this specific group. In other words, the “ELECTRIC" and
"MANUAL" methods were not statistically shown to be different
in terms of plague removal effectiveness in the “Index_1" group.

Index 2

In the “ELECTRIC" method, applied to 21 observations, the
median plaque value was 0.25, while the mean was 0.248, with
a standard deviation of 0.114. On the other hand, the “MANUAL"
method was used in 34 observations, resulting in a median of
0.27, a mean of 0.29, and a standard deviation of 0.128 (Table
5). The data indicates that, in the “Index_2" group, the two
brushing methods do not show significant differences in their
central measurements (median and mean). Although there is a
slight difference in the median, this variation is small and does
not have substantial practical implications. Therefore, based on
these analyses, we can conclude that within the “Index_2" group,
the “ELECTRIC” and “MANUAL" brushing methods have shown
similar results in terms of plaque removal effectiveness, with
non-significant differences in central measurements and the
dispersion of values (Fig. 5). The result of this test indicated a
p-value of 0.2528. The p-value suggests that there is not enough
statistical evidence to conclude that there is a significant difference
in central measurements (mean or median) between the
“ELECTRIC" and "MANUAL" brushing methods within the
“Index_2" group. Therefore, based on this result, we cannot
reject the null hypothesis that there is no real difference in the
main measurements between these brushing methods in this
specific group. This means that the “ELECTRIC" and “MANUAL"
methods have not statistically demonstrated to be different in
terms of plague removal effectiveness in the group.

Discussion

The objective of the study was to evaluate the role of oral
hygiene education in children and to compare manual and electric
powered toothbrushes. Motivating and educating patients in
maintain good oral hygiene continues to pose significant
challenges for dentists and oral hygienists. Multiple studies have
affirmed the significant importance and influence of educational
efforts in this regard [Salama et al., 2016; Rodrigues et al., 2009;
Gurnani et al., 2023]. In our study as well, the results reinforce
the importance of toothbrushing in reducing dental bacterial
plaque. In fact, the subjects involved went from a Plaque Index
(Pl) of 74.1% to a Pl of 38.5% after brushing their teeth without
any instructions from the operator. Regarding the difference
between the two brushing methods, manual and electric, several
studies have been evaluated. First, let’s review the study by
Davidocich et al., which is a randomised clinical study evaluating
the effectiveness of an electric toothbrush in plaque removal in
patients with primary and mixed dentition. Data from 41 children
were collected, by using subsequently the Oral-B Kids electric
toothbrush and the manual control toothbrush. For primary
dentition, the electric toothbrush reduced 32.3% more plaque
than the manual toothbrush, while for mixed dentition, the electric
toothbrush reduced 51.9% more plaque, leading to the conclusion
that the electric toothbrush significantly reduces more plaque
compared to the manual one [Davidovich et al., 2021]. These
findings are consistent with previous reports. In a 1997 study,
the first study on electric toothbrushes and children demonstrated
the superiority of the Braun Oral-B Kids electric toothbrush in
removing plaque compared to the manual toothbrush [Grossman
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Group median mean sd
Electric 0.375 0.358 0.18
Manual 0.403 0.424 0.211

TABLE 4 Index_1 manual and electric group’s median, mean and sd
results.

Group Count median mean sd
Electric 21 0.25 0.248 0.114
Manual 34 0.27 0.29 0.128

TABLE 5 Index_2 manual and electric group’s median, mean and sd
results.

et al., 1997]. Another study conducted on children aged 6 to 11
highlighted the superiority of the electric toothbrush compared
to the manual one after approximately 30 days of use [Garcia-
Godoy et al., 2001]. Our study also supports this hypothesis,
demonstrating that after brushing, the “electric” group had less
plague than the control group. However, despite the lower plague
percentage with the electric toothbrush, the data did not show
statistically significant relevance. Previous studies mainly focused
on post-brushing data collection without considering operator
education and training. Unfortunately, current literature research
has shown that there are few studies on the reduction of bacterial
biofilm following educational programs. A dental health education
program was conducted for 175 schoolchildren in Jerusalem aged
11 to 14, divided into three groups: Experimental Group 1,
Experimental Group 2, and Control Group. The study lasted 8
weeks, with initial oral hygiene baseline measurements (PHP)
taken in the first week and subsequent measurements one and
two months after the educational program. The study aimed to
assess the program’s effectiveness in providing dental health
information and teaching oral hygiene, identify the best
toothbrushing instruction method, and measure toothbrushing
performance over time. The program included lectures, animated
slides, and individual and group instruction on toothbrush use.
Results showed improvement in oral cleaning and brushing skills,
with the individual instruction group showing the most significant
improvement in home oral hygiene and toothbrushing
performance [Anaise and Zilkah, 1976]. Taking into consideration
the study by Soldo et al. [2020] “Impact of oral hygiene instructions
on plaque index in adolescents”, the importance of education is
once again demonstrated. The study involved a motivational
lecture and “hands on training” to assess the role of oral education
in adolescents.

At the beginning of the study, the GVI of all examined subjects
was 3.52 (SD = 0.70). One week after the motivational lecture
and training, it decreased to 2.64 (SD = 0.69). Three months later,
the plaque index level had the lowest value (1.44; SD = 0.66). At
the end of the study the plaque index level increased to 2.52 (SD
= 0.86). Once again, it was observed that motivation and
education are crucial factors. However, it is important to note
that these programs should be conducted consistently to prevent
a potential decline in home oral hygiene measures over time.
Consistency in training and ongoing motivation is essential for
maintaining and improving oral health practices long term.
Looking forward, it will be critical to extend our comparative
analysis to include not only manual versus electric toothbrushes
but also to evaluate the differences between sonic and electric
toothbrushes. A study by Preda et al. [2021] has highlighted the



LUDOVICHETTIF. S. ET AL.

qualitative and quantitative differences between these types,
suggesting nuanced distinctions in their efficacy. Future research
should aim to delineate these differences further, assessing which
technology might be more beneficial for specific age groups or
dental conditions. This will not only provide a more comprehensive
understanding of toothbrush technology but also guide consumers
and dental professionals in making informed choices based on
robust scientific evidence.

Conclusion

y the operator and a lower plague index. Recording plaque
indices before and after instruction provides the opportunity to
motivate each examinee individually by indicating specific areas
that performed worse. In addition to theoretical instruction,
providing precise instructions on oral hygiene techniques using
a model, together with an individual approach for each subject,
has emerged to be of fundamental importance in achieving better
results. The reduction in CRP after instructions on tooth brushing
techniques and the additional individual approach suggest that
the brushing techniques practiced by patients before our
instructions were incomplete or at least less effective in removing
plague. As a proactive measure, based on these findings, we will
enhance our educational modules to include more comprehensive,
interactive demonstrations and simulations that focus on critical
brushing techniques, specifically targeting those areas frequently
missed by patients. This adjustment will be integrated into routine
training sessions for both new and returning paediatric patients.
As regards the comparison between manual and electric
toothbrush, in our study one tool did not emerge as more effective
than the other. Therefore, motivating, instructing, and educating
the paediatric patient on the importance of oral hygiene, together
with the demonstration of correct tooth brushing techniques,
was found to be of primary importance. Moving forward, we will
also explore incorporating real-time feedback technologies during
instructional sessions to further enhance the effectiveness of our
educational efforts and ensure more consistent and thorough
plague removal across all patients.

Statements and Declarations
Authors state that they don't have any financial or non-financial
interest directly or indirectly related to the present work.

Authors’contribution:

Ludovichetti Francesco Saverio: Design of the work; Data
analysis and interpretation; crititical revision of the article; final
approval of the version to be published.

Ester Trevisiol: Drafting the article; crititical revision of the article;
final approval of the version to be published.

Signoriello Anna Giulia: Drafting the article; final approval of
the version to be published.

Anna Giulia Signoriello and Ester Trevisiol: crititical revision of
the article; final approval of the version to be published.

Stellini Edoardo and Antonio Gracco: crititical revision of the
article; final approval of the version to be published.

Mazzoleni Sergio: crititical revision of the article; final approval
of the version to be published.

References

> Anaise JZ, Zilkah E. The effectiveness of a dental education program on oral
cleanliness for school children of 11 to 14 years old. Refuat Hapeh Vehashinayim.
1976 Oct;25(4):23-7.

> Ashkenazi M, Bidoosi M, Levin L. Factors associated with reduced compliance of
children to dental preventive measures. Odontology. 2012 Jul;100(2):241-8. doi:

10.1007/s10266-011-0034-1. Epub 2011 Jun 23.
Bagramian RA, Garcia-Godoy F, Volpe AR. The global increase in dental caries. A
pending public health crisis. Am J Dent. 2009 Feb;22(1):3-8.
Ceyhan D, Akdik C, Kirzioglu Z. An educational programme designed for the
evaluation of effectiveness of two tooth brushing techniques in preschool
children. Eur J Paediatr Dent. 2018 Sep;19(3):181-186.
Colombo S, Gallus S, Beretta M, Lugo A, Scaglioni S, Colombo P, Paglia M, Gatto
R, Marzo G, Caruso S, Paglia L. Prevalence and determinants of early childhood
caries in Italy. Eur J Paediatr Dent. 2019 Dec;20(4):267-273.
Davidovich E, Ccahuana-Vasquez RA, Timm H, Grender J, Zini A. Randomised
clinical study of plaque removal efficacy of an electric toothbrush in primary and
mixed dentition. Int J Paediatr Dent. 2021 Sep;31(5):657-663.
Davidovich E, Shafir S, Shay B, Zini A. Plaque Removal by a Powered Toothbrush
Versus a Manual Toothbrush in Children: A Systematic Review and Meta-
Analysis. Pediatr Dent. 2020 Jul 15;42(4):280-287.
Finlayson TL, Siefert K, Ismail Al, Sohn W. Maternal self-efficacy and 1-5-year-
old children's brushing habits. Community Dent Oral Epidemiol. 2007
Aug;35(4):272-81.
Flemming HC, Wingender J, Szewzyk U, Steinberg P, Rice SA, Kjelleberg
S. Biofilms: an emergent form of bacterial life. Nat Rev Microbiol. 2016 Aug
11;14(9):563-75.
Garcia-Godoy F, Marcushamer M, Cugini M, Warren PR. The safety and efficacy
of a children’s power toothbrush and a manual toothbrush in 6-11 year-olds. Am
J Dent. 2001 Aug;14(4):195-9.
Gomez-Pereira P, Axe A, Butler A, Qagish J, Goyal CR. Plaque removal by a
novel prototype power toothbrush versus a manual toothbrush: A randomized,
exploratory clinical study. Clin Exp Dent Res. 2022 Aug;8(4):849-857.
Grender J, Williams K, Walters P, Klukowska M, Reick H. Plaque removal efficacy
of oscillating-rotating power toothbrushes: review of six comparative clinical
trials. Am J Dent. 2013 Apr;26(2):68-74.
Grossman E, Proskin H. A comparison of the efficacy and safety of an electric
and a manual children’s toothbrush. J Am Dent Assoc. 1997 Apr;128(4):469-74.
Gurnani H, Naik S, Dsouza A, Thakur K. Using a mobile phone-based application
as an adjunct to facilitate oral hygiene practices in children with Attention Deficit
Hyperactivity Disorder (ADHD). Eur J Paediatr Dent. 2023 Dec 1;24(4):267 - 271.
Kassebaum NJ, Bernabé E, Dahiya M, Bhandari B, Murray CJ, Marcenes W.
Global burden of untreated caries: a systematic review and metaregression. J
Dent Res. 2015 May;94(5):650-8.
Ludovichetti F.S., Zambon G., Cimolai M., Gallo M., Signoriello A.G., Pezzato
L., Bertolini R., Mazzoleni S. Efficacy of Two Toothpaste in Preventing Tooth
Erosive Lesions Associated with Gastroesophageal Reflux Disease. Appl. Sci.
2022;12:1023.
O’Leary TJ, Drake RB, Naylor JE. The plaque control record. J Periodontol. 1972
Preda C, Butera A, Pelle S, Pautasso E, Chiesa A, Esposito F, Oldoini G, Scribante
A, Genovesi AM, Cosola S. The Efficacy of Powered Oscillating Heads vs.
Powered Sonic Action Heads Toothbrushes to Maintain Periodontal and Peri-
Implant Health: A Narrative Review. Int J Environ Res Public Health. 2021 Feb
4;18(4):1468.
Rodrigues JA, dos Santos PA, Baseggio W, Corona SA, Palma-Dibb RG, Garcia
PP. Oral hygiene indirect instruction and periodic reinforcements: effects on
index plaque in schoolchildren. J Clin Pediatr Dent. 2009 Fall;34(1):31-4.
Salama F, Abobakr I, Al-Khodair N, Al-Wakeel M. Evaluation of tablet PC as
a tool for teaching tooth brushing to children. Eur J Paediatr Dent. 2016
Dec;17(4):327-331.
Soldo M, Matijevil J, MalXii IvaniseviX A, KukoviX-Bagil I, Marks L, Nikolov
Boril D, Juki® Krmek S. Impact of oral hygiene instructions on plaque index in
adolescents. Cent Eur J Public Health. 2020 Jun;28(2):103-107.
Takahashi N, Nyvad B. The role of bacteria in the caries process: ecological
perspectives. J Dent Res. 2011 Mar;90(3):294-303.
Yan IG, Zheng FM, Yin IX, Sun IG, Lo ECM, Chu CH. Stability of Silver and Fluoride
Contents in Silver Diamine Fluoride Solutions. Int Dent J. 2023 Dec;73(6):840-
846.
Zuccon A, Stellini E, Parcianello RG, Lucchi P, Zerman N, Ludovichetti FS.
Correlation between consumption of sugared beverages and caries incidence in
the paediatric patient. Minerva Dent Oral Sci. 2023 Jun;72(3):131-136.

EUROPEAN JOURNAL OF PAEDIATRIC DENTISTRY EARLY ACCESs 2024



