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ABSTRACT

Aim of the study: This study identifies the optimal condition for the efficient integration of prevention in schools,
as well as the actors who contribute to achieving this. Drawing from results-based management theory, a dual
perspective is applied, encompassing both the parent’s and the dental practitioner’s viewpoints to analyse the oral
health status of schoolchildren in Romania. Materials and methods: Data were collected using Step 1 and Step
2 approach, and information correlation was done digitally, with the assistance of a web application. Statistical
analysis included the utilization of Kruskal-Wallis H Test and Post-hoc Dunn-Bonferroni Test. Results: The
results presented indicate a disparity between the adults’ perception and the clinical evaluation. The level of
education background of parents becomes a factor capable of exerting influence on the oral health of the children,
thus children whose mothers have university education have a better oral health compared to those whose female
parents have primary or secondary education. Conclusions: Prioritizing electronic data collection should be
emphasized, aiming to facilitate information, monitoring, evaluation and support for public health sector and
community level. In this context, a nationwide program for promoting oral health in schools in Romania should
be regulated.
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INTRODUCTION health [6]. The management of carious lesions

The diseases of the oral cavity are
frequently encountered and affect millions of
people globally [1], [2]. Carious lesions are
still considered the most common child-hood
disease that is not self-limiting [3]. Over 80%
of children in some countries have carious
lesions or gum disease [4]. Children who have
diseases of the oral cavity are 12 times more
susceptible to have days when their activities
are restricted, compared to those who present
a good oral health [5]. Dental caries in children
is increasing globally and represents one of the
great challenges at the level of community
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in schoolchildren involves assessing the risk of
developing carious lesions and studying
multiple approaches [7] to determine the most
effective way to contribute to maintaining
good oral health [8]. Childhood dental
problems are shown to be indicators for adult
dental problems [9].

The perception of the state of oral health
differs depending on the individual and
reflects their behaviours and experiences [10].
The increased prevalence of carious lesions is
not determined only biological aspects that
interface with cariogenic microorganisms; the
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problems related to oral health being also in
accordance with the educational level [11].

The impact of social determinants on health
and disease represents a complex problem with
multiple aspects [12]. The socio-economic
position has a possible influence on the
occurrence of the disease, being a relevant
etiological factor for oral health [13]. There is
a close connection between socio-economic
conditions and the occurrence of dental caries
[14], which indicates that those whose level is
lower are exposed to a greater extent to risk
factors that could affect the incidence of dental
caries [15].

There are two sets of indices considered by
the World Health Organization to be the most
appropriate for evaluating dental caries in
public health surveys [16]. DMFT index
(abbreviation for D-decay, M-missing, F-
filled, T-tooth) and DMFS (abbreviation for
D-decay, M-missing, F-filled, S-surface)
[17,18] for permanent dentition, and for the
temporary one, the dmft and dmfs index [16].
The incidence of dental caries remains high in
Romania [19]. The dental care system in
Romania includes both the public and private
sectors [20,21]. Children can benefit from
dental services within the educational units in
which they are enrolled, but not all educational
units in Romania have a school dentist [22].
Thus, in order to ensure the oral health
prevention of all school children, a more com-
plex approach is required.

This analysis is a component of a research
carried out at national level regarding the oral
health of children enrolled in public education
units, where there is a dental office and a
dentist, elaborated according to the
methodology implemented by the National
Institute of Public Health (NIPH) [23], in year
2022, in Romania. It is based on the results-
based management (RBM), a managerial
theory, an approach through which all the
actors involved, directly or indirectly ensure
that everything they do effectively contributes
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to the achievement of the desired results [24].
It identifies the optimal conditions for the
effective integration of oral health in schools,
as well as the actors who support and promote
these efforts. It analyses both the parents' and
the dentist's perception and identifies if the
adults' opinions regarding the health status of
their children's teeth and gums correspond to
the clinical assessment made by the medical
staff and if the parents' level of education
influences the children’s oral health status.

MATHERIALS AND METHODS

This research aimed at highlighting the
double perspective related to the state of oral
health of children in Romania. It was based on
the methodology defined in 2022, "'supervision
and monitoring of the oral health status of
children in schools” [23]. Thus, Step 1
approach [25], self-administered, was used,
parents being able to complete this
questionnaire also online. It was divided into
two divisions. The  first  contained
identification information (name, surname,
age, school, city), and the second questions
related to the parents' level of education, their
perception of the oral health of the child's teeth
and gums.

In the framework of this research,
conducted between 2022-2023, the target
group was represented by children enrolled in
public education units, from grades 0-8, aged
between 5 and 15 years, where there is an
authorized school dental office and a dentist.
A number of 4180 adults with whom the
children live, signed the agreement to
participate in the study and completed this
questionnaire. Later, the clinical examination
was carried out by the school dentist, in the
dental office adjacent to the school. The
examination form used was Steps 2 [25] - 2013
implemented by the World Health
Organization, in which both general data
(name, surname, age, school, city) and data
related to the type of dentition (temporary,
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permanent, mixed), dental status, as well as the
existence or non-existence of gingival
bleeding was collected. The data was entered
into a web application. With its help, it was
possible to correlate the information from the
STEP 1 questionnaire [25] with the data from
the STEP 2 file [25]. From the registered
questionnaires, a number of 337 Step 1
questionnaires were eliminated, because there
was no connection with the clinical
examination form. A number of 3843 cases
[20] were taken into consideration for the
analysis. The mean age of participants was
10.56 £ 2.61 years [20]. The data entered by
the dentist in the application was later
processed, which allowed the creation of
consultation sheets and general reports. The
information for permanent teeth and
temporary teeth was recorded separately.

2.1. Data analysis

Statistical analysis was performed using
IBM SPSS Statistics 25. It was visually
represented  using  Microsoft  Office
Excel/Word 2021. Discrete attributes were

RESULTS AND DISCUSSIONS

For each individual, a calculation was made
of the caries index at the teeth level
(DMFT/dmft) and at the surface level
(DMFS/dmfs) [26]. For the analysed group,
the mean dmfs was 6.07 * 7.4, and the mean
dmft was 3.11 + 2.91. Analysing the
permanent dentition where the mean DMFS
was 2.48 £ 4.76, and the mean DMFT 1.77 +
2.86.

3.1. Correlation between the adult
perspective regarding the child’s dental
health status and the clinical evaluation

Regarding the health status of the child's
teeth, 4.1% of the adults residing with the
children could not estimate this aspect. The
majority of respondents, 43.5%, described it as
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presented in absolute form or as percentages.
Testing was conducted across different groups
using Fisher's Exact Test. Z-tests with
Bonferroni correction were performed to
elaborate the details obtained in the
contingency tables. Independent quantitative
variables with non-parametric distribution
were tested between groups using the Mann-
Whitney U/Kruskal Wallis H test. Dunn-
Bonferroni post-hoc tests were used to detail
the results obtained from testing quantitative
variables.

2.2. Ethical consideration

The ethical principles established by the
Helsinki Declaration of the World Medical
Association were respected in this study, thus,
all the parents of the children participating in
the study provided written informed consent.
Approval for the study was obtained from the
Ethics Committee of the "Carol Davila"
University of Medicine and Pharmacy in
Bucharest, Romania, protocol number:
36987/29.11.2022.

"good", 26.9% considered it "very good", and
7.7% characterized it as "excellent". Those
who considered it "precarious™ were 5%, and
those who mentioned that it was “satisfactory”
were 12.8%. Thus, 325 answers are missing,
while a total of 3518 answers are considered
valid [20]. After performing Shapiro-Wilk
tests (p<0.001), the distribution of caries
indices was non-parametric in all groups.
Differences  between groups assigned,
according to tooth health status were
significant for all caries indices according to
Kruskal-Wallis H tests. The comparison of
caries indices connected to perceived health
condition of the teeth is represented in Table 1.
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Table 1. Comparison of caries indices connected to the perceived health condition of the teeth

Health condition — teeth dmfs dmft DMFES DMFT
Poor Mean + SD 11.9 +11.47 5.37+3.8 4.29+752 2.85+3.9
Median 9 (3-17.5) 5(2-8) 2 (0-5) 2 (0-4)
(IQR)
Satisfactory Mean = SD 8.45+8.7 3.96 + 2.95 3+4.89 212 +3.14
Median 6 (2-11) 4 (2-6) 1(0-4) 1(0-3)
(IQR)
Good Mean + SD 6.02 + 6.69 3.14+2.74 2.53+4.28 1.83+2.76
Median 4(1-9) 3(1-5) 1 (0-4) 1(0-3)
(IQR)
Very good Mean + SD 3.83+5.15 2.28+25 191+43 144 +261
Median 2 (0-6) 1.5 (0-4) 0(0-2) 0 (0-2)
(IQR)
Excellent Mean + SD 2.86 +4.05 1.66 +2.01 1.55 + 3.98 1.24 + 254
Median 1 (0-4) 1 (0-2.75) 0(0-2) 0(0-2)
(IQR)
p* <0.001 <0.001 <0.001 <0.001

*Kruskal-Wallis H Test.

The caries index values were much higher
among the parents who perceived the health
condition of their children's teeth as "poor"
compared to those who perceived it as
"good"/"very good"/"excellent" for all caries
indices. The caries index values were much
higher in children whose parents perceived the
state of health of their children's teeth as
"satisfactory" / "good" compared to those who
mentioned that it was "very good" /
"excellent". There were no significant
differences between the description of the state
of health of the teeth as "very good" and
"excellent" and the caries index values. The
differences in caries indices between the
perception of the state of health of the teeth as
"precarious” vs. "satisfactory" were not
significant except for the comparison of the
dmft index (where there were higher values in
children with "precarious” vs. "satisfactory"
status). Differences in caries indices between
patients with satisfactory condition vs. good
were not significant except when comparing
the dmfs or dmft index (where there were
higher values in patients with satisfactory vs.
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good condition).

3.2. Distribution of children related to
the presence of gingival bleeding and
adults’ perception of child gum health

Analysing the perception regarding the
state of health for their children's gums, 15.4%
of respondents considered it "excellent”, a
percentage of 33.9% estimated the state of
gums health as "very good”, 35.7%
mentioning that this is "good". At the opposite
pole, 6.2% described the gums™ health as
"satisfactory”, 1.5% "precarious”, while 7.3%
of the respondents could not estimate this.
Thus, 593 answers are missing, while a total of
3250 answers are considered valid [20]. The
data in table 2 highlight the comparison
between the perception of the adult residing
with the child and the clinical examination
performed by the school dentist. The
disparities among the groups were significant
according to the Fisher test (p<0.001) (Table
2).
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Table 2. The distribution of children related to the adult's perception of the child's health gums
and the clinical examination performed by the dentist regarding the existence of gingival bleeding

Gum health / Gingival bleeding Absence of condition Presence of condition p*
Nr. % Nr. %
Poor 35 1.3% 19 3.3% <0.001
Satisfactory 166 6.2% 50 8.6%
Good 974 36.5% 276 47.2%
Very good 1019 38.3% 170 29.1%
Excellent 472 17.7% 69 11.8%

*Fisher’s Exact Test

According to the Z test with Bonferroni
correction performed between groups, it was
observed that parents who perceived the health
status of their children's gums as "poor” (3.3%
vs. 1.3%), "satisfactory” (8.6% vs. 6.2%) and
"good ” (47.2% vs. 36.5%) was significantly
more frequently associated with gingival
bleeding clinically evaluated by the dentist,
while the children of parents whose perception
related to the state of gum health was “very
good” (38.3% vs. 29.1 %) and "excellent"
(17.7% vs. 11.8%) were associated
significantly less often with gingival bleeding
clinically evaluated by the dentist (Table 2).

3.3. Correlation between the education
level of adults residing with the children
and caries indices

Among the children who live with female
adults, a percentage of 2.4% have primary

education, 4.9% have secondary education,
29.9% have high school education and 62.8%
have university education. A number of 232
answers are missing (don’t know/don’t
answer/don’t live with), thus a total of 3611
answers are considered valid. Regarding the
children who live with male adults with a
declared level of education, 2.6% of them have
primary education, 4.8% of adults have
secondary education, 38% have high school
education and 54.6% have university
education. Thus, a number of 438 answers are
missing (don’t know/don’t answer/don’t live
with), while a total of 3405 answers are
considered valid [20]. The distribution of
caries indices was non-parametric in all groups
according to Shapiro-Wilk tests (p<0.001)
(Table 3).

Table 3. Comparison of caries indices of children related to the educational level of the adults

Level of education — M / Indices dmfs dmft DMFS DMFT
Primary Mean + SD 9.76 £9.71 4.27 +3.34 4.37+£7.39 2.61 +3.82
Median (IQR) 8 (2-16) 4(1-7) 1 (0-6) 1(0-4)
Gymnasium Mean + SD 7.73+£8.64 3.68 £3.09 3.47 £6.03 2.33+341
Median (IQR) 5 (2-12) 3 (1-5) 1 (0-5) 1 (0-4)
High school Mean £ SD 6.33 + 7.66 3.21+29 2.82 +4.65 2.02+2.98
Median (IQR) 4 (1-9) 3 (1-5) 1(0-4) 1(0-3)
Academic Mean + SD 5.46 + 6.64 2.94 +2.84 1.9+4.04 1.43+351
Median (IQR) 3 (0-8) 2 (0-5) 0 (0-2) 0 (0-2)
<0.001 0.001 <0.001 <0.001
Level of education — F / Indices dmfs dmft DMFS DMFT
Primary Mean £ SD 10.61 +11.74 456 +3.71 4187 2.67 +3.78
Median (IQR) 6 (2-16) 4 (1-7) 2 (0-6) 2 (0-4)
Gymnasium Mean + SD 7.79+£8.44 3.54+2.84 3.42+6.01 22+31
Median (IQR) 6 (1.25-12) 3.5 (1-5) 1 (0-4) 1(0-4)
High school Mean £+ SD 7.23 +8.53 3.54 + 3.09 3.22+5.54 2.22+3.15
Median (IQR) 5 (1-10) 3(1-5) 1 (0-4) 1(0-4)
Academic Mean + SD 529+6.41 2.87+2.77 1.98+4 1.5+2.62
388
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Median (IQR)

3(0-8)

2 (0-5) 0(0-2)

p*

<0.001

<0.001 <0.001

*Kruskal-Wallis H Test.

Analysing the educational attainment of the
male adults and the value of the caries indices
of the children they live with, it was found that
the dmfs index values were significantly lower
in children whose parents had high school or
university education vs. primary studies, or
university studies vs. secondary education, and
the dmft index values were significantly lower
in children whose adults had an academic
education vs. primary studies. DMFS, DMFT

DISCUSSIONS

This article is based on the structure of the
World Health Organization for Health
promoting schools (HPS), combining the 2
perspectives - of the adult with whom the
children live and of the school dentist. In
accordance with the purpose of the research,
the link between the parents' perception of the
health status of their children's teeth and gums
and the clinical assessment made by the dentist
was highlighted. The correspondence between
the educational level of the adult with whom
the children live and the clinical evaluation
was also emphasized. Based on the results
presented previously, a significant difference
between the adult's perception and the clinical
evaluation was highlighted. In multiple
studies, a discrepancy between the normative
treatment need and the patient's perception of
oral health is highlighted [27-29]. Similar to a
study conducted in 2017, our study also shows
that personal perception does not always
correspond to the normative need for dental
treatment [30].

Prevention and education programs for oral
health, intended for both family members,
represent one of the basic methods to prevent
dental cavities [31]. A strategic and
coordinated approach is necessary for the
provision of health promotion activities at the
community level, including the monitoring of
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values were significantly lower in children
whose adults had an academic education vs.
primary/secondary/high  school education
Compared to the education level of the female
adult with whom the child lives, the value of
all caries indices were significantly lower in
children whose adults had an academic
education vs. primary /secondary /high school
education(Table3).

oral health status, the assessment of curative
and preventive treatment needs, as well as the
need for oral health education [32]. Another
research indicates a potential connection
between the educational attainment of the
adult residing with the child and the perceived
health and oral hygiene practices of the
children [20,33]. Similar to another study, it
was highlighted that the level of education has
a possible influence on the prevalence of
carious lesions [34]. Another research that
highlighted the inequalities in oral health in
early childhood, identified a close connection
between caries experience, age and the low
educational level of people who take care of
children [35]. Thus, it is necessary to
implement a program focused on oral health in
children whose parents have a lower level of
education [36, 37]. In some countries in
Europe (Finland, Sweden, Denmark, etc.),
publicly subsidized oral care services have
been extended to cover larger segments of the
entire population [38]. In Finland, the oral care
system is largely managed by the
municipalities; the emphasis is on the digital
infrastructure of medical services, including
teledentistry [39].

The use of school for the purpose of health
education has been confirmed to be effective
in promoting oral health among students [40].
In schoolchildren, oral health promotion

0(0-2)
<0.001
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programs are considered the best strategy for
solving problems in this area [31]. Schools are
an effective environment for promoting oral
health [41]. A school that promotes health
(Health promoting school) is the one that
constantly strengthens its capacity to be a
healthy environment for life, education and the
development of the activity [42]. Certainly, in
the context of health promotion, the
effectiveness of these programs has been
examined in several studies [43, 44], but there
is still a gap in dentistry in terms of oral health
education programs that correspond to the
needs identified in the clinical setting. The
periodic insurance coverage for dental care
combines individual behavioural aspects with
the contextual factors represented by public
policies [14]. The problem of existing
inequities in children's health continues to be a

CONCLUSIONS

1. This national study shows that parents'
perception of their children's oral health
does not always correspond to the state of
health assessed by the dentist.

2. The level of education background of
parents is a factor that can influence the oral
health of the children, thus children whose
mothers have university education have a
better oral health compared to those whose
female parents have primary or secondary
education. In this way, through information
and with the help of digitalization, the
message should be constructed
bidirectionally; for children through
gamification and for adults tailored to the
extent of their knowledge.

3. The results highlight that in order to start
programs in schools, a double perspective
(of parents and of dentists) must be used,
using result-based management and
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priority for policymakers [45]. The absence of
prevention is associated with poor oral health
in adult life [46, 47]. As in the case of early
detection and intervention programs, it is
necessary to carry out periodic screenings at
the level of schoolchildren in order to assess
the needs of the community in terms of
education and prevention [48].

It is necessary to continue documenting and
evaluating the results in order to make
appropriate use of the available resources and
to support the evidence-based approach. That
is why it is necessary to have an electronic
database, centralized at the national level,
which allows the monitoring of the evolution
over time, the re-evaluation and the
conducting of longitudinal studies.

integrating the process of adopting digital
technology. In this sense, the campaigns
carried out in schools must focus on the
electronic collection of data with the
objective of monitoring the evolution over
time, comparing and re-evaluating the state
of oral health, as well as carrying out
longitudinal studies to effectively manage
schoolchildren's oral health from Romania.

4. The role of prevention through
information  and  digitalization  is
emphasized to increase the efficiency of
the allocated time.

5. There should be regulated a nationwide oral
health promotion program in schools in
Romania that involves students, but also
parents, as well as teachers and dentists,
with the aim of informing, motivating and
supporting  healthy  behaviours  with
significant long-term benefits.
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