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Abstract

Background/Objectives: Unhealthy dietary behaviors and suboptimal oral hygiene prac-
tices remain common among Italian children, potentially affecting both nutritional and oral
health. Dental caries, a preventable yet highly prevalent condition in pediatric populations,
has a multifactorial etiology in which lifestyle factors play a key role. This study aimed to
assess the prevalence of dental caries, dietary habits, and oral hygiene behaviors in school-
aged children in Lombardy, and to identify factors associated with prevalent caries status.
Methods: A cross-sectional study was conducted on 307 schoolchildren aged 9–10 years
from ten schools in Northern Italy. Oral health status was evaluated through the plaque
index and the DMFT/dmft index during school-based dental examinations. Dietary habits,
lifestyle, and oral hygiene practices were collected through structured questionnaires. A
mixed-effects logistic regression model was developed to explore potential associations
between variables and prevalent caries status. Results: The dietary patterns, weight status,
oral hygiene behaviors, and oral health conditions were generally consistent with the na-
tional data. Higher plaque index, skipping breakfast, consuming mid-morning snacks, and
parental reports of previous caries experiences were retained in the final model. Internal
validation suggested reasonable discriminatory ability overall, whereas calibration shows
heterogeneity across schools. Conclusions: The findings highlight suboptimal dietary and
oral hygiene behaviors among Lombardy schoolchildren and confirm their association
with dental caries. Lifestyle-related factors, particularly oral hygiene practices and eating
patterns, showed a relevant association with prevalent caries status in the analyzed sample.
These results underscore the need for targeted preventive strategies integrating nutritional
education and oral health promotion in pediatric populations.

Keywords: children; oral health; dental caries; educational program; nutrition; prevention

1. Introduction
Dental caries is the localized deterioration of dental hard tissues by acidic products

from bacterial fermentation of dietary carbohydrates [1]. According to the National Epi-
demiological Survey on the Dentoperiodontal Conditions of 4- and 12-Year-Old Children,
conducted in 2005 among the Italian population, 20.6% of 4-year-old children and 42.3% of
12-year-old children presented with dental caries [2]. Although various epidemiological
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studies have shown a significant reduction in the prevalence of dental caries among chil-
dren and adolescents over the past two decades in industrialized countries, this remains
one of the most common noncommunicable childhood diseases [1,3,4]. Dental caries is
a multifactorial disease; its development is related to lifestyle and to several behavioral
factors like poor oral hygiene and poor dietary habits [1,5]. Notably, the consumption of
sugars seems to be an important cause in the etiology of caries [3,4,6–8]: no level of sugar
consumption can be regarded as risk-free for the development of dental caries [7], and both
the amount and frequency of sugar consumption are risk factors [4,6,7]. Dental caries is a
widespread disease despite being both preventable and treatable. Managing this condition
is important not only because it causes significant physical and psychological discomfort in
children but also due to its recurrent nature in adulthood [1,3]. Moreover, it represents a
considerable burden on the healthcare system in industrialized countries [4].

Another manageable condition causing significant global concern is the excessive
accumulation of adipose tissue, often resulting in overweight or obesity; this is a multifac-
torial condition resulting from the interplay of individual and environmental factors [9,10].
Nowadays, nutritional imbalances associated with a diet that exceeds physiological needs
are becoming more common. In the last decade a rise has been observed in the consumption
of snacks and, more notably, sugar-sweetened beverages, including soft drinks and fruit
juices. Insufficient intake of fruits and vegetables goes hand in hand with the increasing
consumption of processed foods that are high in salt, lipids and simple sugars, especially
among children [11–13]. In Italy, unhealthy dietary habits and lifestyles are still highly
prevalent and have a negative impact on children’s health [11].

Obesity and dental caries share several common features. Both are chronic noncom-
municable diseases with a multifactorial etiology that is influenced by individual and
environmental risk factors, and both are largely preventable and manageable conditions.

These similarities suggest that the two conditions may share common environmen-
tal determinants, particularly dietary habits and lifestyle behaviors. While the genetic
and biological susceptibilities differ between the two conditions, numerous environmen-
tal determinants show significant overlap, particularly in relation to the risk factors and
protective behaviors implicated in their pathogenesis. Among the most relevant environ-
mental determinants are dietary patterns, eating behaviors, and lifestyle factors, including
adherence to the Mediterranean diet, breakfast skipping and frequent consumption of
unhealthy snacks [14–17]. Good adherence to the Mediterranean diet means not only the
consumption of nutrient-rich healthy foods but also the avoidance of behaviors that are
considered to be detrimental to health, like low intake of milk, dairy products, fruits and
vegetables, skipping breakfast and the frequent consumption of ultra-processed snacks
and sugar-sweetened beverages (SSBs), which are associated with high intake of saturated
fats and free sugars. Several foods and beverages, including dairy products, fruits, veg-
etables, whole grains, nuts, and certain polyphenol-rich beverages such as coffee, tea, and
cocoa, have been suggested to exert protective effects against both dental caries and excess
body weight [18–22]. In contrast, foods that are rich in simple sugars—such as sugary
snacks, ultra-processed foods, candies, SSBs, energy drinks, and fruit juices with added
sugars—are considered to be cariogenic and represent recognized dietary risk factors for
the development of overweight and obesity [12,14,18,23,24].

Therefore, the aim of this study was to investigate the prevalence of dietary and oral
habits in 9/10-year-old children in Lombardy and to explore, through multivariable model-
ing, which variables were associated with prevalent caries status in the analyzed sample.
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2. Materials and Methods
This cross-sectional study is part of the “Denti sani e ben nutriti” project, conducted

by the University of Milano-Bicocca since 2017 [25]. The present analysis focused on
fourth-grade children attending ten primary schools in Northern Italy: Monza Buonar-
roti (Monza), Monza Manzoni (Monza), Monza Citterio (Monza), Desio Collegio Di Rosa
(Monza), Madone (Bergamo), Merate Sartirana (Lecco), Villa D’Adda (Bergamo), Mapello
(Bergamo) Bonate Sotto (Bergamo), and Brembate Sopra (Bergamo). The schools partic-
ipating in the 2024 educational program were located in Lombardy and were selected
on a convenience basis. Originally, eleven schools were included in the 2024 educational
program; however, one school (Merate Montello) contributed no analyzable observations
after the exclusion procedure and was therefore not included in the final analyzed sample
(see Section 3.1). Educational sessions on oral hygiene and nutrition were carried out
between January and June 2024. During these sessions, the children underwent oral ex-
aminations to assess the DMFT/dmft index and the plaque index, following the O’Leary
method [26]. Data regarding dietary and oral hygiene habits were collected through specifi-
cally designed questionnaires and the validated KIDMED questionnaire [27], administered
to both parents and children. The “oral hygiene habits” questionnaire—administered to
the parents only—consisted of sixteen questions about the children’s oral habits and oral
health (IG11–IG16). The KIDMED (K1–K14) questionnaire was administered to both par-
ents (at home) and children (at school). The “dietary habits” questionnaire, administered
to the children at school, consisted of seventeen questions about diet and oral hygiene
(SNACK1–SNACK17).

Statistical Analysis

Continuous variables were summarized using means and standard deviations, and
categorical variables using absolute and relative frequencies. The primary outcome for the
multivariable analysis was prevalent caries status at the time of examination, defined by
dichotomizing DMFT/dmft as 0 versus ≥ 1. This binary endpoint was chosen to capture
the presence of any prevalent caries experience because, from a clinical and preventive
perspective, even a single carious lesion in a 9–10-year-old child was considered sufficient
to warrant attention. Accordingly, modeling DMFT/dmft as 0 versus ≥ 1 also provided
a more stable basis for model development given the modest sample size and the highly
skewed distribution of DMFT/dmft. To account for clustering of children within schools,
a mixed-effects logistic regression model with random intercept for school was fitted.
Candidate variables (Box 1) were identified a priori on substantive grounds from the
available dietary, oral hygiene, and demographic information and were then reduced
through a pre-specified screening strategy aimed at limiting instability and redundancy in
a modest-sized dataset. Continuous variables were standardized before modeling, and the
linearity with the transformed outcome was graphically assessed. Variables were excluded
before multivariable modeling if they showed negligible information for the outcome
(Information Value, IV < 0.02) or problematic collinearity (variance inflation factor >= 5 or
tolerance ≤ 0.2) [28]. Among the remaining variables, variable selection was performed
by backward elimination based on the Akaike information criterion (AIC) [29]. Only main
effects were considered (no interaction terms). The final set of selected variables is reported
in Box 1.

Given the limited sample size, the full analyzed dataset was used for model devel-
opment. To quantify internal validity, evaluate the stability of the selected variables, and
estimate optimism-corrected performance, 500 bootstrap resamples were generated. Given
the limited number of clusters, an individual-level bootstrap was used, resampling chil-
dren within schools in each bootstrap sample. Variable stability was summarized by the
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frequency with which each variable and the final overall model specification was retained
across bootstrap replicates. Model performance was assessed in terms of discrimination
and calibration (Box A1). Discrimination and calibration were assessed separately within
each school using predictions incorporating the school-specific random intercept and then
pooled across schools using a random-effects meta-analysis [30]. All performance measures
were optimism-corrected using the 0.632 method [31]. Pooled optimism-corrected esti-
mates were obtained by conducting the random-effects meta-analysis on the school-specific
optimism-corrected performance measures. Ninety-five percent confidence intervals (95%
CIs) were computed using the location-shifted approach [32]. Due to the paucity of missing
data on the final sample, complete case analysis was considered.

Because variable selection was partly data-driven, only standard errors for model
coefficients are reported as p values are not valid in this setting. All analyses were performed
using SAS 9.4M9.

Box 1. Variables.

Candidate Variables
Sex, parents’ nationality, parents’ education, SNACK_3, SNACK_4, SNACK_5, SNACK_6,
SNACK_7, SNACK_12,
SNACK_14, K1, K3, K6, K12, K13, K14, K16, IG7, IG12, has the child ever been to the dentist? BMI, Cole
class, plaque index
Selected Effects
SNACK_3, plaque index, K1, K12, IG12

3. Results
3.1. Study Population and Sample Characteristics

A total of 497 participants from eleven schools were initially enrolled in the study,
with the student distribution across schools ranging from 6.0% to 14.1% of the total sample
(Table 1).

Table 1. Number of children for schools, initial sample.

Total
(n = 497)

School, n (%)

Monza Buonarroti 47 (9.5%)

Monza Manzoni 44 (8.9%)

Monza Citterio 38 (7.6%)

Desio Collegio Di Rosa 50 (10.1%)

Madone 30 (6.0%)

Merate Sartirana 33 (6.6%)

Villa D’Adda 39 (7.8%)

Mapello 39 (7.8%)

Bonate Sotto 44 (8.9%)

Merate Montello 63 (12.7%)

Brembate Sopra 70 (14.1%)

Eighty-two questionnaires were excluded from the final analysis (Table 2), including
32 (39.0%) due to a lack of parental consent and 50 (61.0%) judged to be falsified. All
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the falsified questionnaires originated from a single school, Merate Montello, whereas
non-consent exclusions were more evenly distributed across schools (Table 2).

Table 2. Number of consents not given and falsified.

Consent Not Given
(n = 32)

Falsified
(n = 50)

Total
(n = 82)

School, n (%)

Monza Buonarroti 5 (15.6%) 0 (0.0%) 5 (6.1%)

Monza Manzoni 1 (3.1%) 0 (0.0%) 1 (1.2%)

Monza Citterio 2 (6.3%) 0 (0.0%) 2 (2.4%)

Desio Collegio Di Rosa 2 (6.3%) 0 (0.0%) 2 (2.4%)

Madone 1 (3.1%) 0 (0.0%) 1 (1.2%)

Merate Sartirana 7 (21.9%) 0 (0.0%) 7 (8.5%)

Villa D’Adda 2 (6.3%) 0 (0.0%) 2 (2.4%)

Mapello 2 (6.3%) 0 (0.0%) 2 (2.4%)

Bonate Sotto 0 (0.0%) 0 (0.0%) 0 (0.0%)

Merate Montello 4 (12.5%) 50 (100.0%) 54 (65.9%)

Brembate Sopra 6 (18.8%) 0 (0.0%) 6 (7.3%)

An additional 107 students were excluded due to absence on the day of data collection
or lost questionnaires (Table 3). Specifically, 11 students (10.3%) were absent, and 96 (89.7%)
questionnaires were lost (Table 3).

Table 3. Number of absences from school and lost questionnaires.

Absent from
School
(n = 11)

Lost
Questionnaire

(n = 96)

Total
(n = 107)

School, n (%)

Monza Buonarroti 0 (0.0%) 10 (10.4%) 10 (9.3%)

Monza Manzoni 2 (18.2%) 6 (6.3%) 8 (7.5%)

Monza Citterio 3 (27.3%) 11 (11.5%) 14 (13.1%)

Desio Collegio Di Rosa 3 (27.3%) 8 (8.3%) 11 (10.3%)

Madone 0 (0.0%) 5 (5.2%) 5 (4.7%)

Merate Sartirana 0 (0.0%) 5 (5.2%) 5 (4.7%)

Villa D’Adda 0 (0.0%) 3 (3.1%) 3 (2.8%)

Mapello 1 (9.1%) 9 (9.4%) 10 (9.3%)

Bonate Sotto 0 (0.0%) 13 (13.5%) 13 (12.1%)

Merate Montello 1 (9.1%) 7 (7.3%) 8 (7.5%)

Brembate Sopra 1 (9.1%) 19 (19.8%) 20 (18.7%)

After the exclusion procedure, only one student remained from Merate Montello;
therefore, this school was not included in the final analyzed sample.

The final analytical sample comprised 307 children from ten schools (mean age
9.2 years, SD 0.42; median 9.0; range 9.0–12.0), with balanced gender distribution (50.5%
males) (Table 4, Figure 1).
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Table 4. Number of children for school. Analyzed sample.

Total
(n = 307)

School, n (%)

Monza Buonarroti 32 (10.4%)

Monza Manzoni 35 (11.4%)

Monza Citterio 22 (7.2%)

Desio Collegio Di Rosa 37 (12.1%)

Madone 24 (7.8%)

Merate Sartirana 21 (6.8%)

Villa D’Adda 34 (11.1%)

Mapello 27 (8.8%)

Bonate Sotto 31 (10.1%)

Brembate Sopra 44 (14.3%)

 

Figure 1. Flow chart of participant selection showing the number of subjects included after the
exclusion procedure.

Most children were Italian (96.0%), with 4.0% of foreign nationality (seven missing).
Regarding parental nationality, 81.2% had both Italian parents, 12.2% had both foreign
parents, and 6.6% had only one Italian parent (four missing). Parental education was
primarily high school level (49.3%), followed by university degree (31.6%) and middle
school or lower (19.1%) (three missing) (Table 5).
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Table 5. Demographic characteristics.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Child age

N 32 35 22 37 24 21 34 27 31 44 307

Mean (SD) 9.1 (0.25) 9.1 (0.28) 9.2 (0.39) 9.2 (0.37) 9.2 (0.64) 9.0 (0.22) 9.3 (0.45) 9.2 (0.42) 9.3 (0.44) 9.4 (0.50) 9.2 (0.42)

Median 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0

Range 9.0, 10.0 9.0, 10.0 9.0, 10.0 9.0, 10.0 9.0, 12.0 9.0, 10.0 9.0, 10.0 9.0, 10.0 9.0, 10.0 9.0, 10.0 9.0, 12.0

Gender, n (%)

Male 11 (34.4%) 22 (62.9%) 10 (45.5%) 22 (59.5%) 14 (58.3%) 11 (52.4%) 17 (50.0%) 12 (44.4%) 14 (45.2%) 22 (50.0%) 155 (50.5%)

Female 21 (65.6%) 13 (37.1%) 12 (54.5%) 15 (40.5%) 10 (41.7%) 10 (47.6%) 17 (50.0%) 15 (55.6%) 17 (54.8%) 22 (50.0%) 152 (49.5%)

Child nationality,
n (%)

Foreign 4 (13.8%) 2 (5.7%) 3 (13.6%) 0 (0.0%) 3 (14.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 12 (4.0%)

Italian 25 (86.2%) 33 (94.3%) 19 (86.4%) 37 (100.0%) 18 (85.7%) 20 (100.0%) 34 (100.0%) 27 (100.0%) 31 (100.0%) 44 (100.0%) 288 (96.0%)

Missing 3 0 0 0 3 1 0 0 0 0 7

Parents’
nationality, n (%)

Both foreign 9 (29.0%) 2 (5.9%) 8 (40.0%) 0 (0.0%) 8 (33.3%) 0 (0.0%) 1 (2.9%) 6 (22.2%) 2 (6.5%) 1 (2.3%) 37 (12.2%)

Both Italian 19 (61.3%) 31 (91.2%) 11 (55.0%) 36 (97.3%) 15 (62.5%) 19 (90.5%) 32 (94.1%) 21 (77.8%) 24 (77.4%) 38 (86.4%) 246 (81.2%)

Only one
Italian parent 3 (9.7%) 1 (2.9%) 1 (5.0%) 1 (2.7%) 1 (4.2%) 2 (9.5%) 1 (2.9%) 0 (0.0%) 5 (16.1%) 5 (11.4%) 20 (6.6%)

Missing 1 1 2 0 0 0 0 0 0 0 4

Parents’ education,
n (%)

Middle school
or less 4 (13.3%) 7 (20.0%) 3 (13.6%) 2 (5.6%) 11 (45.8%) 2 (9.5%) 3 (8.8%) 8 (29.6%) 7 (22.6%) 11 (25.0%) 58 (19.1%)
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Table 5. Cont.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

High school 10 (33.3%) 12 (34.3%) 11 (50.0%) 19 (52.8%) 12 (50.0%) 10 (47.6%) 19 (55.9%) 15 (55.6%) 19 (61.3%) 23 (52.3%) 150
(49.3%)

Degree 16 (53.3%) 16 (45.7%) 8 (36.4%) 15 (41.7%) 1 (4.2%) 9 (42.9%) 12 (35.3%) 4 (14.8%) 5 (16.1%) 10 (22.7%) 96 (31.6%)

Missing 2 0 0 1 0 0 0 0 0 0 3

Classification of
weight status
according to
Cole class

N 32 35 22 37 24 21 34 27 31 44 307

Underweight 3 (9.4%) 1 (2.9%) 0 (0.0%) 2 (5.4%) 0 (0.0%) 1 (4.8%) 2 (5.9%) 1 (3.7%) 0 (0.0%) 2 (4.5%) 12 (3.9%)

Normal
weight 20 (62.5%) 22 (62.9%) 13 (59.1%) 30 (81.1%) 15 (62.5%) 19 (90.5%) 26 (76.5%) 19 (70.4%) 25 (80.6%) 34 (77.3%) 223

(72.6%)

Overweight 7 (21.9%) 11 (31.4%) 8 (36.4%) 5 (13.5%) 8 (33.3%) 1 (4.8%) 5 (14.7%) 6 (22.2%) 4 (12.9%) 7 (15.9%) 62 (21.2%)

Obese 2 (6.3%) 1 (2.9%) 1 (4.5%) 0 (0.0%) 1 (4.2%) 0 (0.0%) 1 (2.9%) 1 (3.7%) 2 (6.5%) 1 (2.3%) 10 (3.3%)

Mediterranean
diet adherence
index (parents)

N 31 35 22 37 24 21 34 27 31 44 306

Mean (SD) 4.9 (2.49) 5.5 (2.36) 5.4 (2.66) 4.8 (2.50) 4.3 (3.09) 5.6 (2.64) 5.2 (2.41) 4.7 (2.19) 5.1 (2.10) 4.7 (2.49) 5.0 (2.47)

Median 5.0 5.0 6.0 5.0 5.0 6.0 5.0 4.0 5.0 5.0 5.0

Range 0.0, 11.0 0.0, 10.0 0.0, 10.0 1.0, 10.0 −1.0, 11.0 1.0, 9.0 1.0, 10.0 1.0, 9.0 1.0, 8.0 −1.0, 11.0 −1.0, 11.0
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Table 5. Cont.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Mediterranean
diet adherence
index (child)

N 32 35 22 37 24 21 34 27 31 44 307

Mean (SD) 4.5 (2.68) 5.6 (2.77) 5.3 (2.10) 5.2 (2.47) 5.5 (2.70) 5.7 (2.92) 6.1 (2.56) 6.5 (2.19) 5.6 (2.43) 6.1 (2.71) 5.6 (2.59)

Median 4.0 6.0 6.0 6.0 6.0 7.0 6.5 7.0 6.0 6.5 6.0

Range 0.0, 9.0 0.0, 11.0 0.0, 9.0 1.0, 10.0 −1.0, 11.0 0.0, 10.0 1.0, 11.0 2.0, 10.0 1.0, 11.0 0.0, 10.0 −1.0, 11.0

Mediterranean
diet adherence
index in class,
n (%)

Low
adherence 13 (40.6%) 9 (25.7%) 5 (22.7%) 11 (29.7%) 5 (20.8%) 5 (23.8%) 6 (17.6%) 2 (7.4%) 6 (19.4%) 9 (20.5%) 71 (23.1%)

Moderate
adherence 12 (37.5%) 18 (51.4%) 14 (63.6%) 19 (51.4%) 15 (62.5%) 11 (52.4%) 18 (52.9%) 16 (59.3%) 19 (61.3%) 21 (47.7%) 163

(53.1%)

High
adherence 7 (21.9%) 8 (22.9%) 3 (13.6%) 7 (18.9%) 4 (16.7%) 5 (23.8%) 10 (29.4%) 9 (33.3%) 6 (19.4%) 14 (31.8%) 73 (23.8%)
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According to the Cole classification [33–35], most of the children are normal weight
(72.6%) and almost two in ten children are overweight or obese (21.2% and 3.3%), with a
marked difference among schools, ranging from 4.8% overweight/obese children in Merate
Sartirana to 40.8% overweight or obese children in Monza Citterio. The Mediterranean
diet adherence index [27] averaged 5.0 (SD 2.47; median 5.0; range −1.0 to 11.0) in parents
(n = 306) and 5.6 (SD 2.59; median 6.0; range −1.0 to 11.0) in children (n = 307). Categorically,
23.1% of the children showed low adherence, 53.1% moderate adherence, and 23.8% high
adherence (Table 5).

For completeness regarding the representativeness of the analyzed sample, we report
in Appendix A (Table A1) the demographic characteristics of the children of Merate Mon-
tello school with falsified questionnaires as these were the only excluded participants for
whom questionnaires were available. Age was consistent with the included sample (mean
9.3 years, SD 0.47; median 9.0; range 9.0–10.0), and sex was balanced (46.9% male, 53.1%
female). However, the proportion of missing data was very high for the remaining variables,
including child nationality, parental nationality, parental education, and weight status.

3.2. Nutritional Habits

Most of the children eat breakfast before school (91.5%) and have a mid-morning snack
at school (86.6%), whereas, on the weekend, most of the children eat breakfast (94.8%) but
do not have a mid-morning snack (74.2%). Almost all the children have an afternoon snack
after school (92.2%). Most of the children in the sample eat both sweet and salty food as
snacks (42.1%) and drink other beverages (52.5%) instead of juice (39.9%), milk (5.0%) and
sugar-sweetened beverages (2.6%). Notably, 62.4% of the children eat fruit as a snack and
41.0% eat yogurt or drink milk. Nearly 50% of the children drink a bottle of water during
school time (44.7%), while almost one in three children drink less than one bottle (36.2%).
Further, 87.6% bring snacks from home, and more than 50% choose them by themselves
(54.7%).

Many of the children had nutritional education classes in current or previous years
(71.7%) (Table 6).

Most of the children eat one fruit daily (72.6%), while less than half of the sample eat
fruit twice in a day (42.3%). Similarly, 69.1% of the children eat vegetables daily, but only
35.8% of them eat vegetables twice daily.

More than half of the sample reported consuming pasta or rice at least five times
per week (76.9%), eating legumes more than once weekly (58.6%), and using olive oil
as the primary seasoning at home (84.7%). In contrast, fewer than half of the children
consumed fish or dried fruit at least 2–3 times per week (39.7% and 43.3%, respectively) or
reported eating yogurt or cheese twice daily (43.6%). Additionally, 13.4% of the children
visited fast-food restaurants more than once per week, while nearly three in ten reported
consuming sweets or candy several times per day (29.3%).

As reported in Table 6, the majority of the children reported regularly consuming
breakfast (90.9%). The most commonly consumed breakfast items were snacks or cookies
(70.4%), followed by milk or other dairy products (61.2%), and cereals, bread, or rusks
(50.6%) (Table 7).
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Table 6. Snack questionnaire.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Do you eat breakfast
on the days you go to
school? Child, n (%)

No 3 (9.4%) 2 (5.7%) 2 (9.1%) 2 (5.4%) 3
(12.5%) 2 (9.5%) 1 (2.9%) 3

(11.1%) 5 (16.1%) 3 (6.8%) 26
(8.5%)

Yes 29 (90.6%) 33 (94.3%) 20 (90.9%) 35 (94.6%) 21
(87.5%) 19 (90.5%) 33 (97.1%) 24

(88.9%) 26 (83.9%) 41 (93.2%) 281
(91.5%)

Do you eat breakfast
on the weekend?
Child, n (%)

No 3 (9.4%) 1 (2.9%) 1 (4.5%) 1 (2.7%) 3
(12.5%) 0 (0.0%) 0 (0.0%) 1 (3.7%) 5 (16.1%) 1 (2.3%) 16

(5.2%)

Yes 29 (90.6%) 34 (97.1%) 21 (95.5%) 36 (97.3%) 21
(87.5%) 21 (100.0%) 34 (100.0%) 26

(96.3%) 26 (83.9%) 43 (97.7%) 291
(94.8%)

Do you have a
mid-morning snack at
school? Child, n (%)

No 2 (6.3%) 1 (2.9%) 1 (4.8%) 32 (86.5%) 1 (4.2%) 0 (0.0%) 0 (0.0%) 1 (3.7%) 2 (6.5%) 1 (2.3%) 41
(13.4%)

Yes 30 (93.8%) 34 (97.1%) 20 (95.2%) 5 (13.5%) 23
(95.8%) 21 (100.0%) 34 (100.0%) 26

(96.3%) 29 (93.5%) 43 (97.7%) 265
(86.6%)

Missing 0 0 1 0 0 0 0 0 0 0 1
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Table 6. Cont.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Do you have a
mid-morning snack
on weekends? Child,
n (%)

No 20 (62.5%) 22 (62.9%) 16 (76.2%) 28 (75.7%) 16
(66.7%) 18 (85.7%) 26 (76.5%) 20

(74.1%) 27 (87.1%) 34 (77.3%) 227
(74.2%)

Yes 12 (37.5%) 13 (37.1%) 5 (23.8%) 9 (24.3%) 8
(33.3%) 3 (14.3%) 8 (23.5%) 7

(25.9%) 4 (12.9%) 10 (22.7%) 79
(25.8%)

Missing 0 0 1 0 0 0 0 0 0 0 1

What do you usually
eat for snack? Child,
n (%)

Sweet foods 5 (20.8%) 16 (45.7%) 9 (45.0%) 8 (21.6%) 5
(21.7%) 4 (21.1%) 8 (25.0%) 7

(29.2%) 3 (11.1%) 10 (25.6%) 75
(26.8%)

Salty foods 11 (45.8%) 4 (11.4%) 2 (10.0%) 10 (27.0%) 9
(39.1%) 5 (26.3%) 13 (40.6%) 9

(37.5%) 8 (29.6%) 16 (41.0%) 87
(31.1%)

Both 8 (33.3%) 15 (42.9%) 9 (45.0%) 19 (51.4%) 9
(39.1%) 10 (52.6%) 11 (34.4%) 8

(33.3%) 16 (59.3%) 13 (33.3%) 118
(42.1%)

Missing 8 0 2 0 1 2 2 3 4 5 27

What do you usually
drink at snack time?
Child, n (%)

Juice 13 (40.6%) 21 (60.0%) 6 (27.3%) 14 (38.9%) 9
(37.5%) 9 (42.9%) 5 (15.2%) 15

(55.6%) 15 (48.4%) 14 (33.3%) 121
(39.9%)
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Table 6. Cont.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Milk 1 (3.1%) 2 (5.7%) 0 (0.0%) 4 (11.1%) 1 (4.2%) 0 (0.0%) 4 (12.1%) 1 (3.7%) 1 (3.2%) 1 (2.4%) 15
(5.0%)

Cola/Fanta/Sprite 1 (3.1%) 0 (0.0%) 0 (0.0%) 1 (2.8%) 2 (8.3%) 0 (0.0%) 1 (3.0%) 0 (0.0%) 1 (3.2%) 2 (4.8%) 8 (2.6%)

Other beverages 17 (53.1%) 12 (34.3%) 16 (72.7%) 17 (47.2%) 12
(50.0%) 12 (57.1%) 23 (69.7%) 11

(40.7%) 14 (45.2%) 25 (59.5%) 159
(52.5%)

Missing 0 0 0 1 0 0 1 0 0 2 4

How much water do
you drink at school?
Child, n (%)

More than a bottle 8 (25.0%) 6 (17.1%) 2 (9.1%) 6 (16.2%) 6
(25.0%) 3 (15.0%) 5 (14.7%) 7

(25.9%) 5 (16.1%) 10 (23.8%) 58
(19.1%)

One bottle 13 (40.6%) 15 (42.9%) 13 (59.1%) 12 (32.4%) 10
(41.7%) 6 (30.0%) 21 (61.8%) 12

(44.4%) 13 (41.9%) 21 (50.0%) 136
(44.7%)

Less than a bottle 11 (34.4%) 14 (40.0%) 7 (31.8%) 19 (51.4%) 8
(33.3%) 11 (55.0%) 8 (23.5%) 8

(29.6%) 13 (41.9%) 11 (26.2%) 110
(36.2%)

Missing 0 0 0 0 0 1 0 0 0 2 3

Do you eat fruit as a
snack? Child, n (%)

No 14 (43.8%) 9 (25.7%) 11 (50.0%) 13 (35.1%) 8
(36.4%) 6 (28.6%) 15 (45.5%) 10

(37.0%) 14 (45.2%) 14 (32.6%) 114
(37.6%)

Yes 18 (56.3%) 26 (74.3%) 11 (50.0%) 24 (64.9%) 14
(63.6%) 15 (71.4%) 18 (54.5%) 17

(63.0%) 17 (54.8%) 29 (67.4%) 189
(62.4%)

Missing 0 0 0 0 2 0 1 0 0 1 4
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Table 6. Cont.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Do you eat yogurt or
drink milk as a snack?
Child, n (%)

No 17 (53.1%) 20 (57.1%) 12 (54.5%) 24 (64.9%) 11
(45.8%) 17 (81.0%) 22 (64.7%) 14

(53.8%) 20 (64.5%) 23 (53.5%) 180
(59.0%)

Yes 15 (46.9%) 15 (42.9%) 10 (45.5%) 13 (35.1%) 13
(54.2%) 4 (19.0%) 12 (35.3%) 12

(46.2%) 11 (35.5%) 20 (46.5%) 125
(41.0%)

Missing 0 0 0 0 0 0 0 1 0 1 2

Do you bring snacks
from home to school?
Child, n (%)

No 2 (6.3%) 1 (2.9%) 0 (0.0%) 28 (75.7%) 2 (8.7%) 0 (0.0%) 0 (0.0%) 1 (3.7%) 2 (6.5%) 2 (4.5%) 38
(12.4%)

Yes 30 (93.8%) 34 (97.1%) 22 (100.0%) 9 (24.3%) 21
(91.3%) 21 (100.0%) 34 (100.0%) 26

(96.3%) 29 (93.5%) 42 (95.5%) 268
(87.6%)

Missing 0 0 0 0 1 0 0 0 0 0 1

If you bring it from
home, who makes it?
Child, n (%)

Child 16 (51.6%) 14 (41.2%) 12 (54.5%) 3 (33.3%) 10
(43.5%) 10 (47.6%) 20 (58.8%) 14

(51.9%) 18 (62.1%) 33 (75.0%) 150
(54.7%)

Parents 15 (48.4%) 18 (52.9%) 10 (45.5%) 5 (55.6%) 12
(52.2%) 11 (52.4%) 14 (41.2%) 13

(48.1%) 11 (37.9%) 9 (20.5%) 118
(43.1%)

Brothers/sisters 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (11.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (2.3%) 2 (0.7%)
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Table 6. Cont.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Grandparents 0 (0.0%) 2 (5.9%) 0 (0.0%) 0 (0.0%) 1 (4.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (2.3%) 4 (1.5%)

Missing 1 1 0 28 1 0 0 0 2 0 33

Do you snack in the
afternoon after
school? Child, n (%)

No 6 (18.8%) 3 (8.6%) 5 (22.7%) 1 (2.7%) 3
(12.5%) 0 (0.0%) 1 (2.9%) 1 (3.7%) 2 (6.5%) 2 (4.5%) 24

(7.8%)

Yes 26 (81.3%) 32 (91.4%) 17 (77.3%) 36 (97.3%) 21
(87.5%) 21 (100.0%) 33 (97.1%) 26

(96.3%) 29 (93.5%) 42 (95.5%) 283
(92.2%)

Did you take
nutritional education
classes in the current
or previous year?
Child, n (%)

No 6 (18.8%) 2 (5.7%) 5 (22.7%) 23 (62.2%) 6
(25.0%) 3 (14.3%) 8 (23.5%) 10

(37.0%) 21 (67.7%) 3 (6.8%) 87
(28.3%)

Yes 26 (81.3%) 33 (94.3%) 17 (77.3%) 14 (37.8%) 18
(75.0%) 18 (85.7%) 26 (76.5%) 17

(63.0%) 10 (32.3%) 41 (93.2%) 220
(71.7%)

How many times a
day do you brush
your teeth? Child,
n (%)

Never 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (4.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.3%)

Once 5 (15.6%) 7 (20.0%) 3 (13.6%) 5 (13.5%) 6
(25.0%) 3 (14.3%) 2 (5.9%) 7

(25.9%) 2 (6.5%) 8 (18.2%) 48
(15.6%)
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Table 6. Cont.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Twice 22 (68.8%) 23 (65.7%) 12 (54.5%) 22 (59.5%) 14
(58.3%) 14 (66.7%) 25 (73.5%) 17

(63.0%) 18 (58.1%) 27 (61.4%) 194
(63.2%)

More than twice 5 (15.6%) 5 (14.3%) 7 (31.8%) 10 (27.0%) 3
(12.5%) 4 (19.0%) 7 (20.6%) 3

(11.1%) 11 (35.5%) 9 (20.5%) 64
(20.8%)

Do you brush your
teeth after breakfast
before going to
school? Child, n (%)

Always 26 (81.3%) 30 (85.7%) 16 (72.7%) 29 (78.4%) 14
(58.3%) 16 (76.2%) 26 (76.5%) 21

(77.8%) 22 (71.0%) 29 (65.9%) 229
(74.6%)

Frequently 2 (6.3%) 3 (8.6%) 3 (13.6%) 5 (13.5%) 7
(29.2%) 2 (9.5%) 6 (17.6%) 3

(11.1%) 1 (3.2%) 5 (11.4%) 37
(12.1%)

A little 1 (3.1%) 0 (0.0%) 1 (4.5%) 2 (5.4%) 1 (4.2%) 2 (9.5%) 0 (0.0%) 1 (3.7%) 7 (22.6%) 4 (9.1%) 19
(6.2%)

Never 3 (9.4%) 2 (5.7%) 2 (9.1%) 1 (2.7%) 2 (8.3%) 1 (4.8%) 2 (5.9%) 2 (7.4%) 1 (3.2%) 6 (13.6%) 22
(7.2%)

Do you brush your
teeth after breakfast
on Saturdays and
Sundays? Child,
n (%)

Always 17 (53.1%) 22 (62.9%) 9 (40.9%) 24 (64.9%) 13
(54.2%) 12 (57.1%) 21 (61.8%) 19

(70.4%) 18 (60.0%) 20 (45.5%) 175
(57.2%)
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Table 6. Cont.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Frequently 3 (9.4%) 4 (11.4%) 5 (22.7%) 7 (18.9%) 7
(29.2%) 5 (23.8%) 7 (20.6%) 3

(11.1%) 5 (16.7%) 8 (18.2%) 54
(17.6%)

A little 7 (21.9%) 5 (14.3%) 3 (13.6%) 5 (13.5%) 3
(12.5%) 3 (14.3%) 4 (11.8%) 3

(11.1%) 5 (16.7%) 9 (20.5%) 47
(15.4%)

Never 5 (15.6%) 4 (11.4%) 5 (22.7%) 1 (2.7%) 1 (4.2%) 1 (4.8%) 2 (5.9%) 2 (7.4%) 2 (6.7%) 7 (15.9%) 30
(9.8%)

Missing 0 0 0 0 0 0 0 0 1 0 1

Do you brush your
teeth before going to
bed? Child, n (%)

Always 22 (68.8%) 25 (71.4%) 11 (50.0%) 26 (70.3%) 13
(54.2%) 17 (81.0%) 26 (76.5%) 20

(74.1%) 23 (74.2%) 30 (68.2%) 213
(69.4%)

Frequently 5 (15.6%) 6 (17.1%) 7 (31.8%) 5 (13.5%) 8
(33.3%) 2 (9.5%) 6 (17.6%) 2 (7.4%) 3 (9.7%) 11 (25.0%) 55

(17.9%)

A little 2 (6.3%) 1 (2.9%) 2 (9.1%) 4 (10.8%) 2 (8.3%) 2 (9.5%) 2 (5.9%) 2 (7.4%) 3 (9.7%) 1 (2.3%) 21
(6.8%)

Never 3 (9.4%) 3 (8.6%) 2 (9.1%) 2 (5.4%) 1 (4.2%) 0 (0.0%) 0 (0.0%) 3
(11.1%) 2 (6.5%) 2 (4.5%) 18

(5.9%)
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Table 7. KIDMED items.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Do you consume a
fruit every day?
Child, n (%)

No 9 (28.1%) 8 (22.9%) 5 (22.7%) 16 (43.2%) 7
(29.2%) 7 (33.3%) 8 (23.5%) 8

(29.6%) 6 (19.4%) 10 (22.7%) 84
(27.4%)

Yes 23 (71.9%) 27 (77.1%) 17 (77.3%) 21 (56.8%) 17
(70.8%) 14 (66.7%) 26 (76.5%) 19

(70.4%) 25 (80.6%) 34 (77.3%) 223
(72.6%)

Do you eat a second
fruit every day?
Child, n (%)

No 19 (59.4%) 21 (60.0%) 12 (54.5%) 24 (64.9%) 15
(62.5%) 14 (66.7%) 19 (55.9%) 12

(44.4%) 21 (67.7%) 20 (45.5%) 177
(57.7%)

Yes 13 (40.6%) 14 (40.0%) 10 (45.5%) 13 (35.1%) 9
(37.5%) 7 (33.3%) 15 (44.1%) 15

(55.6%) 10 (32.3%) 24 (54.5%) 130
(42.3%)

Do you eat raw or
cooked vegetables
regularly 1 time a
day? Child, n (%)

No 13 (40.6%) 11 (31.4%) 7 (31.8%) 12 (32.4%) 10
(41.7%) 5 (23.8%) 5 (14.7%) 4

(14.8%) 10 (32.3%) 18 (40.9%) 95
(30.9%)

Yes 19 (59.4%) 24 (68.6%) 15 (68.2%) 25 (67.6%) 14
(58.3%) 16 (76.2%) 29 (85.3%) 23

(85.2%) 21 (67.7%) 26 (59.1%) 212
(69.1%)
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Table 7. Cont.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Do you eat raw or
cooked vegetables
regularly more than
1 time a day? Child,
n (%)

No 26 (81.3%) 22 (62.9%) 12 (54.5%) 22 (59.5%) 19
(79.2%) 13 (61.9%) 18 (52.9%) 16

(59.3%) 19 (61.3%) 30 (68.2%) 197
(64.2%)

Yes 6 (18.8%) 13 (37.1%) 10 (45.5%) 15 (40.5%) 5
(20.8%) 8 (38.1%) 16 (47.1%) 11

(40.7%) 12 (38.7%) 14 (31.8%) 110
(35.8%)

Do you consume
fish (at least 2–3
times a week)?
Child, n (%)

No 24 (75.0%) 19 (54.3%) 16 (72.7%) 24 (64.9%) 11
(45.8%) 14 (66.7%) 23 (67.6%) 13

(48.1%) 20 (64.5%) 21 (47.7%) 185
(60.3%)

Yes 8 (25.0%) 16 (45.7%) 6 (27.3%) 13 (35.1%) 13
(54.2%) 7 (33.3%) 11 (32.4%) 14

(51.9%) 11 (35.5%) 23 (52.3%) 122
(39.7%)

Do you go more
than 1 time a week
to fast food? Child,
n (%)

No 25 (78.1%) 29 (82.9%) 20 (90.9%) 34 (91.9%) 18
(75.0%) 20 (95.2%) 33 (97.1%) 24

(88.9%) 27 (87.1%) 36 (81.8%) 266
(86.6%)

Yes 7 (21.9%) 6 (17.1%) 2 (9.1%) 3 (8.1%) 6
(25.0%) 1 (4.8%) 1 (2.9%) 3

(11.1%) 4 (12.9%) 8 (18.2%) 41
(13.4%)

https://doi.org/10.3390/nu18091416

https://doi.org/10.3390/nu18091416


Nutrients 2026, 18, 1416 20 of 46

Table 7. Cont.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Do you eat legumes
more than 1 time a
week? Child, n (%)

No 17 (53.1%) 13 (37.1%) 7 (31.8%) 13 (35.1%) 8
(33.3%) 7 (33.3%) 13 (38.2%) 11

(40.7%) 14 (45.2%) 24 (54.5%) 127
(41.4%)

Yes 15 (46.9%) 22 (62.9%) 15 (68.2%) 24 (64.9%) 16
(66.7%) 14 (66.7%) 21 (61.8%) 16

(59.3%) 17 (54.8%) 20 (45.5%) 180
(58.6%)

Do you consume
pasta or rice (5 or
more times a week)?
Child, n (%)

No 9 (28.1%) 4 (11.4%) 8 (36.4%) 10 (27.0%) 3
(12.5%) 4 (19.0%) 12 (35.3%) 5

(18.5%) 5 (16.1%) 11 (25.0%) 71
(23.1%)

Yes 23 (71.9%) 31 (88.6%) 14 (63.6%) 27 (73.0%) 21
(87.5%) 17 (81.0%) 22 (64.7%) 22

(81.5%) 26 (83.9%) 33 (75.0%) 236
(76.9%)

For breakfast, do
you eat cereal,
bread or rusk?
Child, n (%)

No 15 (46.9%) 16 (45.7%) 8 (36.4%) 21 (56.8%) 11
(45.8%) 12 (57.1%) 14 (41.2%) 10

(37.0%) 14 (45.2%) 14 (31.8%) 135
(44.0%)

Yes 17 (53.1%) 19 (54.3%) 14 (63.6%) 16 (43.2%) 13
(54.2%) 9 (42.9%) 20 (58.8%) 17

(63.0%) 17 (54.8%) 30 (68.2%) 172
(56.0%)
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Table 7. Cont.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Do you consume
dried fruits (at least
2–3 times a week)?
Child, n (%)

No 19 (59.4%) 18 (51.4%) 13 (59.1%) 24 (64.9%) 11
(45.8%) 12 (57.1%) 24 (70.6%) 14

(51.9%) 19 (61.3%) 20 (45.5%) 174
(56.7%)

Yes 13 (40.6%) 17 (48.6%) 9 (40.9%) 13 (35.1%) 13
(54.2%) 9 (42.9%) 10 (29.4%) 13

(48.1%) 12 (38.7%) 24 (54.5%) 133
(43.3%)

For seasoning, do
you use olive oil at
home? Child, n (%)

No 6 (18.8%) 6 (17.1%) 5 (22.7%) 4 (10.8%) 3
(12.5%) 3 (14.3%) 3 (8.8%) 5

(18.5%) 7 (22.6%) 5 (11.4%) 47
(15.3%)

Yes 26 (81.3%) 29 (82.9%) 17 (77.3%) 33 (89.2%) 21
(87.5%) 18 (85.7%) 31 (91.2%) 22

(81.5%) 24 (77.4%) 39 (88.6%) 260
(84.7%)

Do you usually eat
breakfast? Child,
n (%)

No 3 (9.4%) 4 (11.4%) 3 (13.6%) 3 (8.1%) 3
(12.5%) 1 (4.8%) 1 (2.9%) 3

(11.1%) 4 (12.9%) 3 (6.8%) 28
(9.1%)

Yes 29 (90.6%) 31 (88.6%) 19 (86.4%) 34 (91.9%) 21
(87.5%) 20 (95.2%) 33 (97.1%) 24

(88.9%) 27 (87.1%) 41 (93.2%) 279
(90.9%)
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Table 7. Cont.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Do you eat milk or
dairy products for
breakfast? Child,
n (%)

No 15 (46.9%) 14 (40.0%) 10 (45.5%) 13 (35.1%) 6
(25.0%) 9 (42.9%) 13 (38.2%) 8

(29.6%) 14 (45.2%) 17 (38.6%) 119
(38.8%)

Yes 17 (53.1%) 21 (60.0%) 12 (54.5%) 24 (64.9%) 18
(75.0%) 12 (57.1%) 21 (61.8%) 19

(70.4%) 17 (54.8%) 27 (61.4%) 188
(61.2%)

For breakfast, do
you eat snacks or
cookies? Child, n
(%)

No 8 (25.0%) 6 (17.1%) 4 (18.2%) 10 (27.0%) 7
(29.2%) 9 (42.9%) 15 (44.1%) 8

(29.6%) 9 (29.0%) 15 (34.1%) 91
(29.6%)

Yes 24 (75.0%) 29 (82.9%) 18 (81.8%) 27 (73.0%) 17
(70.8%) 12 (57.1%) 19 (55.9%) 19

(70.4%) 22 (71.0%) 29 (65.9%) 216
(70.4%)

Do you consume 2
yogurts and/or
cheese daily? Child,
n (%)

No 20 (62.5%) 22 (62.9%) 13 (59.1%) 24 (64.9%) 15
(62.5%) 13 (61.9%) 18 (52.9%) 13

(48.1%) 12 (38.7%) 23 (52.3%) 173
(56.4%)

Yes 12 (37.5%) 13 (37.1%) 9 (40.9%) 13 (35.1%) 9
(37.5%) 8 (38.1%) 16 (47.1%) 14

(51.9%) 19 (61.3%) 21 (47.7%) 134
(43.6%)
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Table 7. Cont.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Do you consume
sweets and candy
several times each
day? Child, n (%)

No 19 (59.4%) 25 (71.4%) 14 (63.6%) 26 (70.3%) 17
(70.8%) 14 (66.7%) 25 (73.5%) 20

(74.1%) 23 (74.2%) 34 (77.3%) 217
(70.7%)

Yes 13 (40.6%) 10 (28.6%) 8 (36.4%) 11 (29.7%) 7
(29.2%) 7 (33.3%) 9 (26.5%) 7

(25.9%) 8 (25.8%) 10 (22.7%) 90
(29.3%)
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3.3. Oral Hygiene Habits and Dental History

Based on the self-reported questionnaire completed by the children in the classroom
(Table 6), 63.2% of the sample reported brushing their teeth twice a day, 20.8% more than
twice a day, 15.6% once a day, and only 0.3% reported never brushing their teeth. Most
children reported always brushing their teeth after breakfast before going to school (74.6%),
although this percentage decreased on weekends (57.2%). In addition, 69.4% of the children
reported brushing their teeth before going to bed, 17.9% reported doing so frequently, 6.8%
only “a little”, and 5.9% reported never brushing their teeth before bedtime.

According to the parent-completed questionnaire on children’s oral hygiene habits
(Table 8), the mean age at the first dental visit was 5.8 years (SD = 1.62), with slight
differences observed among the schools.

Overall, 95.7% of the parents reported that their children brush their teeth daily, and
87.5% indicated that their children are generally autonomous in performing oral hygiene
practices. Approximately 80% of the children brush their teeth both in the morning and in
the evening; however, this proportion was markedly lower in two schools, Monza Citterio
(54.5%) and Madone (54.2%).

Regarding home oral hygiene tools, 87.2% of the parents reported that their children
use an age-appropriate toothbrush. Nevertheless, 10.7% declared the use of fluoride-free
toothpaste, and 16.6% reported the use of toothpaste not specifically formulated for children
of this age.

Regular dental attendance was common: 46.1% of the children visited the dentist more
than twice per year. This result is consistent with the responses reported by the children in
the questionnaire completed in class (Table 9).

The primary reason for the first dental visit was routine check-up (68.5%), although
visits due to pain (14.3%) and trauma (5.0%) were also reported.

With respect to dental caries, 47.9% of the children had experienced at least one carious
lesion. Tooth loss due to caries was reported in 10.2% of cases. Additionally, 9.9% of the
children had lost deciduous teeth prematurely, and 1.0% had lost permanent teeth, with
considerable variability observed across the schools (Table 8).

Oral health assessments conducted during school-based dental examinations showed
a mean DMFT/dmft of 0.7 (SD = 1.26), with marked variability across the schools. The
mean DMFT/dmft ranged from 0.2 (SD = 0.84) in Desio Collegio de Rosa to 1.2 (SD = 1.90)
in Madone. Overall, 30% of the children presented with at least one decayed tooth. The
plaque index was 80%, with no significant differences observed between the schools.

3.4. Multivariable Regression Analysis

In the mixed-effects logistic regression model with a random intercept for school,
the outcome was the probability of prevalent caries status, defined as DMFT/dmft >= 1
at the time of examination. Among the a priori candidate variables, the following were
excluded based on the pre-specified screening criterion (IV ≤ 0.02): sex, parents’ nationality,
SNACK_4, SNACK_5, SNACK_12, K3, K6, K13, K14, and K16. Regression coefficients for
the variables retained after backward elimination are reported on the logit scale. Positive
values indicate a higher predicted probability of DMFT ≥ 1, and negative values indicate a
lower predicted probability. The reference (baseline) categories for the categorical variables
were: having a mid-morning snack at school = yes (SNACK_3), consuming fruit every
day = yes (K1), usually having breakfast = yes (K12), and parental report that the child has
ever had cavities = yes (IG12). Therefore, each reported coefficient represents the contrast
with these baseline categories. Because variable selection was partly data-driven, p-values
are not valid, and the results are presented descriptively in terms of estimated coefficients
and their standard errors (Table 10).
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Table 8. Descriptive analysis of oral hygiene variables.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Age of first dental
visit (years). Parents

N (missing) 23 (9) 32 (3) 18 (4) 34 (3) 23 (1) 18 (3) 31 (3) 23 (4) 27 (4) 34 (10) 263 (44)

Mean (SD) 5.2 (1.78) 6.0 (1.51) 5.9 (1.70) 5.4 (1.43) 6.4
(1.41) 5.1 (1.26) 6.0 (1.80) 5.7

(1.63) 5.8 (1.48) 5.9 (1.82) 5.8
(1.62)

Does the child
brush his teeth?
Parents, n (%)

Yes, every day 29 (96.7%) 34 (97.1%) 21 (95.5%) 37 (100.0%) 21
(87.5%) 20 (95.2%) 34 (100.0%) 24

(88.9%) 29 (93.5%) 42 (97.7%) 291
(95.7%)

Yes, some days 1 (3.3%) 1 (2.9%) 0 (0.0%) 0 (0.0%) 2 (8.3%) 0 (0.0%) 0 (0.0%) 2 (7.4%) 2 (6.5%) 1 (2.3%) 9 (3.0%)

Yes, few days 0 (0.0%) 0 (0.0%) 1 (4.5%) 0 (0.0%) 1 (4.2%) 1 (4.8%) 0 (0.0%) 1 (3.7%) 0 (0.0%) 0 (0.0%) 4 (1.3%)

Missing 2 0 0 0 0 0 0 0 0 1 3

The child brushes
teeth aided by
whom? Parents,
n (%)

On his/her own 26 (86.7%) 26 (74.3%) 20 (90.9%) 31 (83.8%) 21
(87.5%) 20 (95.2%) 31 (91.2%) 25

(96.2%) 27 (87.1%) 39 (88.6%) 266
(87.5%)

Helped by parents 0 (0.0%) 0 (0.0%) 1 (4.5%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (5.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 3 (1.0%)

Both 4 (13.3%) 6 (17.1%) 1 (4.5%) 6 (16.2%) 3
(12.5%) 1 (4.8%) 1 (2.9%) 1 (3.8%) 4 (12.9%) 5 (11.4%) 32

(10.5%)

Don’t know 0 (0.0%) 3 (8.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 3 (1.0%)

Missing 2 0 0 0 0 0 0 1 0 0 3
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Table 8. Cont.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

How often does the
child brush his
teeth? Parents,
n (%)

In the morning 3 (10.0%) 5 (14.3%) 8 (36.4%) 3 (8.1%) 6
(25.0%) 1 (4.8%) 4 (11.8%) 3

(11.1%) 4 (12.9%) 3 (6.8%) 40
(13.1%)

In the evening 2 (6.7%) 3 (8.6%) 2 (9.1%) 0 (0.0%) 5
(20.8%) 2 (9.5%) 4 (11.8%) 1 (3.7%) 4 (12.9%) 7 (15.9%) 30

(9.8%)

Both 25 (83.3%) 27 (77.1%) 12 (54.5%) 34 (91.9%) 13
(54.2%) 18 (85.7%) 26 (76.5%) 23

(85.2%) 23 (74.2%) 34 (77.3%) 235
(77.0%)

Missing 2 0 0 0 0 0 0 0 0 0 2

What kind of
toothbrush does the
child use? Parents,
n (%)

Manual 15 (50.0%) 16 (45.7%) 12 (54.5%) 16 (43.2%) 12
(50.0%) 9 (42.9%) 14 (41.2%) 12

(44.4%) 9 (29.0%) 14 (31.8%) 129
(42.3%)

Electric 10 (33.3%) 16 (45.7%) 6 (27.3%) 18 (48.6%) 9
(37.5%) 11 (52.4%) 14 (41.2%) 12

(44.4%) 16 (51.6%) 25 (56.8%) 137
(44.9%)

Both 5 (16.7%) 3 (8.6%) 4 (18.2%) 3 (8.1%) 3
(12.5%) 1 (4.8%) 6 (17.6%) 3

(11.1%) 6 (19.4%) 5 (11.4%) 39
(12.8%)

Missing 2 0 0 0 0 0 0 0 0 0 2

Is it a baby
toothbrush?
Parents, n (%)
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Table 8. Cont.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

No 3 (10.0%) 3 (8.6%) 3 (13.6%) 2 (5.4%) 0 (0.0%) 1 (4.8%) 2 (5.9%) 2 (7.4%) 1 (3.2%) 2 (4.5%) 19
(6.2%)

Yes 27 (90.0%) 32 (91.4%) 16 (72.7%) 32 (86.5%) 22
(91.7%) 19 (90.5%) 31 (91.2%) 21

(77.8%) 27 (87.1%) 39 (88.6%) 266
(87.2%)

Don’t know 0 (0.0%) 0 (0.0%) 3 (13.6%) 3 (8.1%) 2 (8.3%) 1 (4.8%) 1 (2.9%) 4
(14.8%) 3 (9.7%) 3 (6.8%) 20

(6.6%)

Missing 2 0 0 0 0 0 0 0 0 0 2

Is toothpaste used
during brushing?
Parents, n (%)

Often 30 (100.0%) 35 (100.0%) 20 (90.9%) 35 (94.6%) 23
(95.8%) 21 (100.0%) 34 (100.0%) 25

(92.6%) 30 (96.8%) 43 (100.0%) 296
(97.4%)

Sometimes 0 (0.0%) 0 (0.0%) 1 (4.5%) 1 (2.7%) 1 (4.2%) 0 (0.0%) 0 (0.0%) 1 (3.7%) 0 (0.0%) 0 (0.0%) 4 (1.3%)

Never 0 (0.0%) 0 (0.0%) 1 (4.5%) 1 (2.7%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (3.7%) 1 (3.2%) 0 (0.0%) 4 (1.3%)

Missing 2 0 0 0 0 0 0 0 0 1 3

Does the toothpaste
used contain
fluoride? Parents,
n (%)

No 2 (6.7%) 3 (8.6%) 3 (13.6%) 4 (11.4%) 5
(20.8%) 4 (19.0%) 2 (5.9%) 2 (8.0%) 4 (12.9%) 3 (7.0%) 32

(10.7%)

Yes 21 (70.0%) 27 (77.1%) 10 (45.5%) 29 (82.9%) 16
(66.7%) 14 (66.7%) 30 (88.2%) 18

(72.0%) 21 (67.7%) 30 (69.8%) 216
(72.0%)
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Table 8. Cont.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Don’t know 7 (23.3%) 5 (14.3%) 9 (40.9%) 2 (5.7%) 3
(12.5%) 3 (14.3%) 2 (5.9%) 5

(20.0%) 6 (19.4%) 10 (23.3%) 52
(17.3%)

Missing 2 0 0 2 0 0 0 2 0 1 7

Is this a children’s
toothpaste? Parents,
n (%)

No 4 (13.3%) 4 (11.4%) 7 (31.8%) 6 (16.7%) 3
(12.5%) 4 (19.0%) 2 (5.9%) 6

(24.0%) 9 (29.0%) 5 (11.4%) 50
(16.6%)

Yes 25 (83.3%) 30 (85.7%) 13 (59.1%) 28 (77.8%) 17
(70.8%) 16 (76.2%) 32 (94.1%) 17

(68.0%) 20 (64.5%) 38 (86.4%) 236
(78.1%)

Don’t know 1 (3.3%) 1 (2.9%) 2 (9.1%) 2 (5.6%) 4
(16.7%) 1 (4.8%) 0 (0.0%) 2 (8.0%) 2 (6.5%) 1 (2.3%) 16

(5.3%)

Missing 2 0 0 1 0 0 0 2 0 0 5

Has the child ever
been to the dentist?
Parents, n (%)

Once in a year 6 (20.0%) 14 (40.0%) 9 (40.9%) 7 (18.9%) 9
(37.5%) 2 (10.0%) 12 (35.3%) 5

(18.5%) 11 (35.5%) 14 (31.8%) 89
(29.3%)

Twice in a year 7 (23.3%) 5 (14.3%) 2 (9.1%) 5 (13.5%) 4
(16.7%) 3 (15.0%) 6 (17.6%) 4

(14.8%) 7 (22.6%) 6 (13.6%) 49
(16.1%)

More than twice
in a year 14 (46.7%) 13 (37.1%) 9 (40.9%) 24 (64.9%) 10

(41.7%) 14 (70.0%) 14 (41.2%) 14
(51.9%) 9 (29.0%) 19 (43.2%) 140

(46.1%)
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Table 8. Cont.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Never 3 (10.0%) 3 (8.6%) 2 (9.1%) 1 (2.7%) 1 (4.2%) 1 (5.0%) 2 (5.9%) 4
(14.8%) 4 (12.9%) 5 (11.4%) 26

(8.6%)

Missing 2 0 0 0 0 1 0 0 0 0 3

Reason for first
dental visit
(parents), n (%)

Tooth pain 4 (14.8%) 3 (9.4%) 4 (20.0%) 3 (8.6%) 6
(26.1%) 0 (0.0%) 4 (12.5%) 3

(13.0%) 7 (25.9%) 6 (15.4%) 40
(14.3%)

Tooth trauma 1 (3.7%) 1 (3.1%) 1 (5.0%) 3 (8.6%) 0 (0.0%) 2 (9.5%) 3 (9.4%) 1 (4.3%) 1 (3.7%) 1 (2.6%) 14
(5.0%)

Tooth malposition 3 (11.1%) 5 (15.6%) 1 (5.0%) 5 (14.3%) 6
(26.1%) 3 (14.3%) 4 (12.5%) 0 (0.0%) 2 (7.4%) 5 (12.8%) 34

(12.2%)

Control 19 (70.4%) 23 (71.9%) 14 (70.0%) 24 (68.6%) 11
(47.8%) 16 (76.2%) 21 (65.6%) 19

(82.6%) 17 (63.0%) 27 (69.2%) 191
(68.5%)

Missing 5 3 2 2 1 0 2 4 4 5 28

Has the child ever
had cavities?
Parents, n (%)

No 14 (46.7%) 20 (57.1%) 9 (40.9%) 26 (70.3%) 10
(41.7%) 13 (61.9%) 16 (47.1%) 17

(63.0%) 16 (51.6%) 16 (36.4%) 157
(51.5%)

Yes 16 (53.3%) 15 (42.9%) 12 (54.5%) 11 (29.7%) 14
(58.3%) 8 (38.1%) 18 (52.9%) 10

(37.0%) 15 (48.4%) 27 (61.4%) 146
(47.9%)
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Table 8. Cont.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Don’t know 0 (0.0%) 0 (0.0%) 1 (4.5%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (2.3%) 2 (0.7%)

Missing 2 0 0 0 0 0 0 0 0 0 2

Has the child ever
lost teeth due to
cavities? Parents,
n (%)

No 27 (90.0%) 31 (88.6%) 14 (63.6%) 35 (94.6%) 20
(83.3%) 20 (95.2%) 33 (100.0%) 25

(92.6%) 29 (93.5%) 38 (86.4%) 272
(89.5%)

Yes 3 (10.0%) 4 (11.4%) 8 (36.4%) 2 (5.4%) 4
(16.7%) 1 (4.8%) 0 (0.0%) 2 (7.4%) 2 (6.5%) 5 (11.4%) 31

(10.2%)

Don’t know 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (2.3%) 1 (0.3%)

Missing 2 0 0 0 0 0 1 0 0 0 3

Has the child lost
baby teeth due to
tooth decay?
Parents, n (%)

No 27 (90.0%) 31 (88.6%) 15 (68.2%) 35 (94.6%) 20
(83.3%) 20 (95.2%) 33 (100.0%) 25

(92.6%) 29 (93.5%) 39 (88.6%) 274
(90.1%)

Yes 3 (10.0%) 4 (11.4%) 7 (31.8%) 2 (5.4%) 4
(16.7%) 1 (4.8%) 0 (0.0%) 2 (7.4%) 2 (6.5%) 5 (11.4%) 30

(9.9%)

Missing 2 0 0 0 0 0 1 0 0 0 3
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Table 8. Cont.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Has your child lost
permanent teeth
through decay?
Parents, n (%)

No 30 (100.0%) 35 (100.0%) 21 (95.5%) 37 (100.0%) 22
(91.7%) 21 (100.0%) 33 (100.0%) 27

(100.0%) 31 (100.0%) 44 (100.0%) 301
(99.0%)

Yes 0 (0.0%) 0 (0.0%) 1 (4.5%) 0 (0.0%) 2 (8.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 3 (1.0%)

Missing 2 0 0 0 0 0 1 0 0 0 3

Has the child lost
both baby and
permanent teeth
through decay?
Parents, n (%)

No 30 (100.0%) 35 (100.0%) 22 (100.0%) 37 (100.0%) 22
(91.7%) 21 (100.0%) 33 (100.0%) 27

(100.0%) 31 (100.0%) 44 (100.0%) 302
(99.3%)

Yes 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (8.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 2 (0.7%)

Missing 2 0 0 0 0 0 1 0 0 0 3
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Table 9. DMFT/dmft and IP measures.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Have you ever been
to the dentist? n (%)

No 2 (6.3%) 2 (5.7%) 2 (9.1%) 4 (10.8%) 2 (8.3%) 1 (4.8%) 1 (2.9%) 4
(14.8%) 4 (12.9%) 6 (13.6%) 28

(9.1%)

Yes 30 (93.8%) 33 (94.3%) 20 (90.9%) 33 (89.2%) 22
(91.7%) 20 (95.2%) 33 (97.1%) 23

(85.2%) 27 (87.1%) 38 (86.4%) 279
(90.9%)

rate_dmft_all a

N (missing) 32 (0) 35 (0) 22 (0) 37 (0) 24 (0) 21 (0) 34 (0) 27 (0) 31 (0) 44 (0) 307 (0)

Mean (SD) 0.0 (0.04) 0.0 (0.06) 0.0 (0.07) 0.0 (0.03) 0.0
(0.08) 0.0 (0.04) 0.1 (0.07) 0.0

(0.03) 0.0 (0.09) 0.0 (0.06) 0.0
(0.06)

rate_dmft_per b

N (missing) 32 (0) 35 (0) 22 (0) 37 (0) 24 (0) 21 (0) 34 (0) 27 (0) 31 (0) 44 (0) 307 (0)

Mean (SD) 0.0 (0.07) 0.1 (0.09) 0.1 (0.13) 0.0 (0.06) 0.1
(0.16) 0.0 (0.07) 0.1 (0.11) 0.0

(0.06) 0.1 (0.17) 0.1 (0.10) 0.1
(0.11)

DMFT/dmft

N (missing) 32 (0) 35 (0) 22 (0) 37 (0) 24 (0) 21 (0) 34 (0) 27 (0) 31 (0) 44 (0) 307 (0)

Mean (SD) 0.4 (0.91) 0.7 (1.24) 0.8 (1.53) 0.2 (0.84) 1.2
(1.90) 0.4 (0.92) 1.1 (1.31) 0.4

(0.74) 0.8 (1.47) 0.9 (1.21) 0.7
(1.26)

DMFT_dico c

N (missing) 32 (0) 35 (0) 22 (0) 37 (0) 24 (0) 21 (0) 34 (0) 27 (0) 31 (0) 44 (0) 307 (0)

Mean (SD) 0.2 (0.40) 0.4 (0.49) 0.3 (0.46) 0.1 (0.28) 0.4
(0.50) 0.2 (0.40) 0.6 (0.50) 0.3

(0.45) 0.3 (0.46) 0.5 (0.50) 0.3
(0.47)
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Table 9. Cont.

School

Monza
Buonarroti

(n = 32)

Monza
Manzoni
(n = 35)

Monza
Citterio
(n = 22)

Desio
Collegio Di

Rosa
(n = 37)

Madone
(n = 24)

Merate
Sartirana
(n = 21)

Villa
D’Adda
(n = 34)

Mapello
(n = 27)

Bonate
Sotto

(n = 31)

Brembate
Sopra

(n = 44)

Total
(n = 307)

Teeth

N (missing) 32 (0) 35 (0) 22 (0) 37 (0) 24 (0) 21 (0) 34 (0) 27 (0) 31 (0) 44 (0) 307 (0)

Mean (SD) 22.8 (2.24) 22.3 (2.42) 22.7 (1.78) 22.3 (3.53) 23.3
(2.09) 23.3 (1.20) 21.7 (4.61) 23.1

(2.71) 23.0 (2.58) 22.5 (4.30) 22.6
(3.11)

Deciduous teeth

N (missing) 32 (0) 35 (0) 22 (0) 37 (0) 24 (0) 21 (0) 34 (0) 27 (0) 31 (0) 44 (0) 307 (0)

Mean (SD) 9.4 (2.42) 8.3 (3.11) 9.4 (3.37) 7.8 (3.64) 8.7
(4.73) 9.7 (2.87) 7.2 (4.38) 10.6

(2.15) 9.9 (3.31) 9.6 (3.69) 9.0
(3.56)

Permanent teeth

N (missing) 32 (0) 35 (0) 22 (0) 37 (0) 24 (0) 21 (0) 34 (0) 27 (0) 31 (0) 44 (0) 307 (0)

Mean (SD) 13.4 (2.12) 13.9 (3.24) 13.4 (4.50) 14.5 (4.80) 14.6
(4.57) 13.6 (2.46) 14.5 (4.08) 12.5

(1.72) 13.1 (3.35) 12.9 (3.69) 13.7
(3.64)

Plaque index (%)

N (missing) 32 (0) 35 (0) 22 (0) 37 (0) 24 (0) 21 (0) 34 (0) 27 (0) 31 (0) 44 (0) 307 (0)

Mean (SD) 0.8 (0.28) 0.9 (0.24) 0.7 (0.29) 0.8 (0.26) 0.7
(0.31) 0.6 (0.28) 0.8 (0.23) 0.9

(0.22) 0.8 (0.27) 0.8 (0.23) 0.8
(0.26)

a DMFT/number of teeth; b DMFT/permanent teeth; c 1 = more than one decayed tooth, 0 = if not.
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Table 10. Fixed-effect estimates from the mixed-effects logistic regression model for DMFT/dmft ≥ 1
(random intercept for schools) with selected variables. Coefficients are reported on the logit scale
with standard errors. Var(u0j) denotes the estimated variance of the random intercept.

Effect Estimate Standard Error

Intercept −1.89 0.57

Plaque index (%) 2.71 0.65

Snack 3 −1.89 0.66

K1 −0.56 0.35

K12 1.25 0.54

IG12 −2.20 0.32

Var (u0j) 0.16 0.17

Higher plaque index values were associated with a markedly higher probability of
prevalent caries status, suggesting that the plaque index may act as a proximal marker of
prevalent caries status in this sample. In addition, not usually having breakfast (K12 = no)
was associated with a higher probability of prevalent caries status compared with children
who usually eat breakfast.

Conversely, not having a mid-morning snack at school (SNACK_3 = no) was associated
with a lower probability of prevalent caries status compared with children who do have
a snack at school. Finally, when parents reported that a child had never had cavities
(IG12 = no), the probability of DMFT ≥ 1 was substantially lower than when parents
reported a previous history of cavities, indicating that past caries experience is strongly
associated with prevalent caries status of the sample. The coefficient for not consuming
fruit every day (K1 = no) was negative in the selected model, suggesting a lower probability
of prevalent caries status relative to the baseline (K1 = yes). This finding should be
interpreted descriptively within the exploratory nature of the multivariable modeling
process rather than as a direct etiologic effect. Importantly, this estimate appears imprecise
(large variability/standard error), which further supports a cautious interpretation.

Figure 2 shows the school-specific random intercepts, i.e., how each school’s baseline
probability of prevalent caries status differs from the overall average after accounting for
the child-level variables. The schools below the red line have a lower predicted baseline
probability of prevalent caries status than average, whereas those above have a higher
predicted baseline probability. Overall, the differences between the schools are low after
accounting for relevant covariates (ICC = 0.048). A graphical check provides a modest
departure from the normality assumption of the predicted random effects (Figure A1).

An internal validation suggested that the selected model had a reasonable ability to
distinguish children with and without prevalent caries status (pooled c-index = 0.86). In
contrast, the calibration results were more heterogeneous. The pooled optimism-corrected
calibration intercept is close to 0 (no systematic over- or under-prediction on average),
while the calibration slope is close to 1 in the pooled analysis, suggesting that the individual
predicted probability of prevalent caries status is not markedly over-confident or overly
shrunk overall. Nevertheless, the forest plots show marked within-school heterogeneity
of the performance measures. In particular, the calibration intercept (Figure 3B) appears
relatively consistent across the schools and close to the ideal value, suggesting limited sys-
tematic over- or under-prediction on average. In contrast, the calibration slope (Figure 3A)
shows substantial heterogeneity and, for some schools, point estimates well above 1 with
very wide confidence intervals. This pattern indicates that the selected multivariable model
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has less stable calibration at the school level and underestimated prevalent caries status in
some schools.

 

Figure 2. School-specific random intercepts from the mixed-effects logistic regression model for
prevalent caries status (DMFT ≥ 1). Points represent estimated deviations from the common intercept
(red line at 0), and vertical bars indicate uncertainty around each estimate. Schools are ordered by the
estimated random intercept. ICC = Interclass Correlation Coefficient.

 

 

A 

Figure 3. Cont.
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Figure 3. Forest plots of the optimism-corrected performance of the mixed-effects logistic model
(random intercept for schools) across schools. Panels report the calibration slope (A), calibration
intercept (B), and the c-index (AUC) (C), with point estimates and corresponding confidence intervals
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for each school (School ID) and the pooled estimate (“pooled”). The dashed vertical line indicates
the reference value: 1 for the calibration slope (ideal calibration), 0 for the calibration intercept (no
systematic over-/under-prediction), and 0.5 for the c-index (chance-level discrimination). School IDs
correspond to: 1 = Monza Buonarroti, 2 = Monza Manzoni, 3 = Monza Citterio, 4 = Desio Collegio
Di Rosa, 5 = Madone, 6 = Merate Sartirana, 7 = Villa D’Adda, 8 = Mapello, 9 = Bonate Sotto, and
10 = Brembate Sopra.

With respect to model stability, the variables included in the final specification
(SNACK_3, IP_new, K1, K12, and IG12) were among the most frequently retained across
the 500 bootstrap replicates (Table A1). However, the exact model specification was less
stable, ranking fifth among the most frequently selected combinations of variables across
the bootstrap samples (Table A2).

4. Discussion
Although dental caries and obesity are largely preventable and treatable diseases—being

associated with modifiable hygienic and dietary behaviors—both conditions continue to
represent major global public health concerns, particularly within the pediatric popula-
tion [11,14,36–38]. Despite the growing body of evidence supporting preventive strategies,
the interventions implemented to date have shown limited effectiveness in reducing their
prevalence. Notably, before 2022, no country had yet succeeded in reaching the target
established by the World Health Assembly of halting the rise in adult obesity prevalence by
2025, and the recent trends suggest increasingly early onset of excess body weight among
children [11,38].

Evidence from the “National Epidemiological Survey on dental and periodontal
conditions among children aged 4 and 12 years” highlighted a persistent burden of oral
diseases. The mean value of the DMFT/dmft index among 12-year-olds was 1.09, exceeding
both the preventive target set by the World Health Organization for 2010 (DMFT < 1) and
the more ambitious goal established for 2020 (DMFT < 0.5). Moreover, the proportion of
caries-free 12-year-old children was 57.71%, considerably lower than the WHO target of
80% for 2020, further emphasizing the need for strengthened preventive efforts [2].

In this context, school-based educational initiatives may represent a valuable strat-
egy for promoting early adoption of healthy behaviors. The project “Healthy and well-
nourished teeth (Denti sani e ben nutriti)”, conducted by the University of Milano-Bicocca
since 2017 [25], was designed to address this need by providing educational sessions
for children attending preschool and primary schools. Through these activities, children
were introduced to the basic principles of healthy nutrition and appropriate oral hygiene
practices to be implemented at home, with a particular focus on the role of prevention in
reducing the risk of both conditions.

The analysis of the sample of 307 children showed that approximately 70% of the
children were classified as normal weight, whereas slightly more than 20% were classified
as overweight or obese overall, with marked differences between schools. These findings
slightly differ from those reported in the most recent survey of the OKkio alla SALUTE
surveillance system, according to which, at the national level, 28.8% of school-aged children
have body weight excess. The lower prevalence observed in the present sample may
be explained by the fact that the survey was conducted in schools located in Lombardy
and therefore does not fully reflect the well-known north–south gradient in childhood
overweight and obesity observed in Italy. Indeed, the regional data differ only slightly from
those observed in the present sample: in Lombardy, 22.8% of children are affected by excess
body weight. Another possible explanation for this difference lies in the characteristics
of the study population. The OKkio alla SALUTE surveillance system collects data from
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children attending the third year of primary school, whereas the present investigation
involved students in the fourth year [11].

With regard to dietary patterns, more than 20% exhibited poor adherence to the
Mediterranean diet and only approximately one fifth of the sample demonstrated good
adherence. These findings are consistent with the progressive abandonment of the Mediter-
ranean dietary pattern in favor of the Western diet reported in the literature [39,40]. In terms
of specific eating habits, approximately 9% of the children reported not having breakfast
daily, a slightly lower proportion than that estimated in 2023 (10.9%) [11]. Among those
who regularly consume breakfast, nearly 70% reported eating snacks, biscuits, packaged
pastries or other sweet products. The data regarding daily fruit and vegetable consumption
highlight a concerning situation: about a third of the children reported not consuming fruit
and/or vegetables every day, in line with the findings reported by the OKkio alla SALUTE
report [11].

Moreover, 42.5% of the children reported regularly consuming fruit juices or sugar-
sweetened carbonated beverages during snacks, and all the students stated that their
snack consisted of sweet snacks, savory snacks, or both. Less than half of the children
reported consuming milk or yogurt during their snack, while slightly more than half
reported consuming fruit. Overall, these findings suggest that snacks frequently represent
nutritionally unbalanced and hypercaloric meals. Consistently, data from the OKkio alla
SALUTE report indicate that 66.9% of children consume a mid-morning snack that is
considered to be excessively abundant and therefore nutritionally inappropriate [11].

With regard to hydration habits, less than half of the sample reported drinking only
one bottle of water during the entire school day, and nearly one third reported drinking
even less than one. Such habits may promote the consumption of sugar-sweetened and
carbonated beverages, which have been shown to negatively affect both weight status and
oral health [41]. Finally, some children reported consuming sweets or candies several times
per day and visiting fast-food restaurants more than once per week.

Overall, these findings suggest that unhealthy dietary habits remain largely prevalent
among 9–10-year-old children in Lombardy. Such behaviors may contribute to both excess
body weight and the development of dental caries, particularly due to the high intake of
simple sugars [12].

With regard to oral health status, two indicators were analyzed: the plaque index
according to the O’Leary Plaque Index method and the epidemiological caries index,
the DMFT/dmft index [26]. The mean plaque index observed in the sample was 80%,
with limited variability among schools; this value is markedly higher than the reference
threshold established by the World Health Organization, which is set at 30% [2].

The mean DMFT/dmft value recorded in the sample was 0.7 (SD = 1.26), with notable
differences among the schools. Also in this case, the observed value exceeds the target
of 0.5 established by the World Health Organization for 12-year-old children by 2020 [2].
Within the study sample, nearly half of the children had already experienced dental caries
and approximately 10% had already lost at least one tooth due to the disease (9.9% primary
teeth). Clinical examinations conducted during the educational sessions further revealed
that 30% of the children presented DMFT ≥ 1. Overall, these findings suggest that the oral
health status of fourth-grade children in Lombardy is far from optimal.

Several domestic oral hygiene practices were also investigated in order to assess
their prevalence in the sample and to better understand the level of parental awareness.
Nearly one quarter of the parents reported that their child brushes their teeth only once
per day, either in the morning or in the evening. Thus, they are not complying with the
recommendations of the Italian Ministry of Health. These guidelines recommend that
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children aged 6–12 years brush their teeth at least twice daily using toothpaste containing
1000 ppm of fluoride in order to maintain adequate oral health [42].

Encouragingly, the collected data showed that only 1.3% of the children do not use
toothpaste during tooth brushing, whereas the majority report daily use. However, knowl-
edge of toothpaste composition—particularly fluoride content—is also crucial. More than
one quarter of the parents reported either not using fluoridated toothpaste for their children
or being unaware of whether the toothpaste used contains fluoride.

Regarding the adequacy of oral hygiene tools for the child’s age, the majority of
parents reported that their child uses a toothbrush and toothpaste specifically designed
for children. Nevertheless, approximately 5% of the parents were not aware of these
age-specific recommendations.

Taken together, these findings suggest that both oral hygiene practices and parental
awareness and attention toward these practices could still be improved.

The adoption of appropriate health behaviors during childhood begins within the
home environment and is strongly influenced by parents, particularly mothers. For this
reason, parents should be adequately informed about how their own hygiene habits—and
general lifestyle behaviors—may influence their children’s oral health and, consequently,
their overall quality of life [43].

Another relevant finding concerns the mean age at the first dental visit, which in the
present sample is 5.8 years (SD = 1.62), considerably later than what is recommended by the
clinical guidelines, according to which the first dental visit should ideally occur within the
first 12 months of life [42]. Although the majority of the parents reported regularly taking
their children to the dentist, nearly 10% of the sample had never undergone a dental visit.
Furthermore, almost 15% of the parents indicated “tooth pain” as the reason for the first
dental visit, suggesting that dental care is often sought only when the disease has already
progressed to a symptomatic and advanced stage.

In this context, the importance of early preventive interventions should be strongly
emphasized.

The results of the regression model are consistent with the findings reported in the literature.
In particular, higher plaque index values were associated with a markedly higher

predicted probability of DMFT/dmft ≥ 1. An elevated plaque index generally reflects poor,
or even absent, oral hygiene practices, which is known to promote the development of
dental caries [1].

When children had never experienced dental caries the predicted probability of
DMFT/dmft ≥ 1 was substantially lower than when there was a previous history of
cavities. This finding aligns with the widely accepted view that dental caries is a chronic
and recurrent disease [1].

With regard to dietary habits, skipping breakfast was associated with a higher pre-
dicted probability of DMFT/dmft ≥ 1 compared with children who usually eat breakfast.
This finding is in line with previous evidence suggesting that children who do not consume
breakfast are more likely to consume less healthy and more palatable snacks (usually rich
in simple sugars) during the morning. Furthermore, children who skip breakfast may also
be less likely to brush their teeth in the morning. Both behaviors may help to explain the
observed association with prevalent caries status [16].

Conversely, not consuming a mid-morning snack was associated with a lower pre-
dicted probability of DMFT/dmft≥ 1 compared with children who do have a snack at
school. One possible explanation is that mid-morning snacks are typically consumed at
school, where children generally do not have the opportunity to brush their teeth immedi-
ately afterward. Consequently, food residues may remain in the oral cavity for prolonged
periods, potentially persisting until the end of the day, creating an environment that is
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conducive to the development of dental caries [1,8]. In the present sample, only about 20%
of the children reported brushing their teeth more than twice per day, which may further
contribute to the persistence of food residues and may be consistent with the observed
association with prevalent caries status. Not consuming fruit every day was associated with
a lower probability of prevalent caries status (DMFT/dmft ≥ 1) relative to daily fruit con-
sumption. This finding remains controversial as the scientific community has not reached
a consensus regarding the potential cariogenicity of fruit. Given the low sample size and
the partly data-driven variable selection process, this result should not be interpreted as
evidence that lower fruit intake is protective against caries. One possible explanation is
that fruit is often consumed at times of the day when toothbrushing is not possible or not
routinely practiced. According to these results, plaque index and previous history of caries
may be considered as proximal markers of prevalent caries status.

The present study has several limitations. First, because of the cross-sectional de-
sign, no causal interpretation should be attributed to the observed associations, and the
retained variables cannot be interpreted as predictors of future caries occurrence but only
as variables that are associated with prevalent caries status at the time of examination. The
model addresses prevalent caries status at the time of examination and does not provide
information on the temporal relationship of exposures and outcome. Second, the partic-
ipating schools were selected by convenience rather than through probability sampling.
Therefore, the analyzed sample cannot be assumed to be representative of all school-aged
children in Lombardy or Northern Italy. Furthermore, participant selection into the final
analysis may have been affected by non-ignorable mechanisms, i.e., a lack of parental
consent, falsified questionnaires concentrated in one school, or absence on the day of data
collection. Although the analysis of the demographic characteristics of the children from
Montello school does not suggest differences between the excluded and included children,
the possibility of selection bias should be acknowledged. Unfortunately, its magnitude and
direction could not be reliably evaluated because questionnaire data were not available
for most of the excluded children and were considered to be unreliable for those with
falsified questionnaires. Third, the outcome was dichotomized as DMFT/dmft 0 versus
>=1. Although this choice improved interpretability and modeling feasibility, it discarded
information on severity and combined primary and permanent dentition into a single
endpoint. Fourth, the modeling strategy involved a partly data-driven reduction in can-
didate variables. As a consequence, formal inference after variable selection is not valid
and could not be reported, which limits the extent to which the observed associations
can be inferred beyond the analyzed sample. Although internal bootstrap validation was
used and provided useful information on optimism, variable stability, discrimination, and
calibration, no external validation dataset was available, and the model was developed
in a relatively small sample. In addition, calibration was heterogeneous across schools,
with wide confidence intervals, indicating that the developed model did not perform
uniformly across clusters and that it tended to underestimate the observed prevalent caries
status in some schools. Furthermore, the assessment of model stability across bootstrap
samples showed that, although the retained factors were individually among the most
frequently selected variables, the final model specification itself was less stable. There-
fore, the retained variables should not be interpreted as the only plausible combination of
factors associated with the observed prevalent caries status. Consequently, the internally
validated performance reported here should be interpreted cautiously and regarded as
exploratory. In particular, given the possibility of selection bias and the absence of external
validation, further evaluation is needed to establish the model’s generalizability. Despite
these limitations, this study provides a useful descriptive overview of dietary and oral
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hygiene behaviors in a school-based regional sample and identifies variables that may
deserve further investigation in future studies.

5. Conclusions
The dietary habits and oral health conditions among 9–10-year-old children in Lom-

bardy remain suboptimal. Given that both dental caries and obesity are largely preventable
conditions, the implementation of initiatives aimed at increasing awareness among parents
and children regarding healthy nutrition, appropriate home oral hygiene practices, and
the importance of regular dental visits is essential. As children in this age group spend a
substantial portion of their time at school, the school setting represents a particularly rele-
vant environment for promoting such initiatives and encouraging their uptake. Moreover,
plaque index and previous history of caries were associated with prevalent caries status in
the analyzed sample and may warrant further investigation in future studies to assess their
potential usefulness in the prevention and management of dental caries.
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Appendix A

Table A1. Demographic characteristics of excluded participants.

Total
(n = 51)

Child Age

n 47

Mean (SD) 9.3 (0.47)

Median 9.0

Range 9.0, 10.0

Gender, n (%)

Male 23 (46.9%)
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Table A1. Cont.

Total
(n = 51)

Female 26 (53.1%)

Not answered 2

Child nationality, n (%)

Foreign 3 (13.0%)

Italian 20 (87.0%)

Not answered 28

Parents’ nationality, n (%)

Both foreign 10 (38.5%)

Both Italian 16 (61.5%)

Not answered 25

Parents’ education, n (%)

Middle school or less 4 (16.0%)

High school 15 (60.0%)

Degree 6 (24.0%)

Not answered 26

Classification of weight status according
to Cole class, n (%)

Underweight 2 (8.0%)

Normal weight 17 (68.0%)

Overweight 4 (16.0%)

Obese 2 (8.0%)

Not answered 26

Box A1. Measures of model performance [44].

Discrimination
The c-index provides an indication of how well the model can discriminate between patients who
experience the event and patients who do not:
Perfect discrimination, c = 1.
Poor or no discrimination, c = 0.5.
The c-index is the probability of concordance between outcomes and predictions. For binary
outcomes this is the probability that a randomly chosen individual with the event has a higher
predicted probability than a randomly chosen individual without the event. It is identical to the
area under the receiver operating characteristic (ROC) curve, i.e., AUC.
Calibration
Calibration assesses whether the average prediction effects are correct by evaluating the intercept
and slope of the calibration line (obtained by regressing the outcome on the logit of the predicted
probabilities).
Calibration intercept: measures systematic over- or underestimation (ideal value = 0).
Calibration slope: measures overfitting or underfitting (ideal value = 1; <1 suggests overfitting, >1
suggests underfitting).
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Figure A1. Diagnostic plot to check normality of random effects.

Table A2. Number of times a variable has been selected in 500 bootstrap replicates. IP = plaque index;
LIV_ISTR = parent education; dent_new = have you ever been to the dentist?; zBMI = standardized
BMI; zCOLE = standardized Cole.

Variable Count

IG12 500

IP 500

SNACK 3 500

K12 359

K1 282

SNACK 14 260

SNACK 6 228

SNACK 7 187

zBMI 177

LIV_ISTR 173

dent_new 158

zCOLE 122

IG7 121

Table A3. Number of times a model has been selected in 500 bootstrap replicates. IP = plaque index;
LIV_ISTR = parent education; dent_new = have you ever been to the dentist?; zBMI = standardized
BMI; zCOLE = standardized Cole.

Selected Mode Count

zBMI, zCOLE, IP_new, LIV_ISTR, SNACK_3, SNACK_6, SNACK_7,
SNACK_14, K1, K12, IG7, IG12, dent_new 28

IP_new, SNACK_3, SNACK_14, K12, IG12 15

IP_new, SNACK_3, SNACK_6, SNACK_14, K12, IG12 11
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Table A3. Cont.

Selected Mode Count

IP_new, SNACK_3, SNACK_6, K1, K12, IG12 10

IP_new, SNACK_3, K1, K12, IG12 9

zBMI, IP_new, SNACK_3, K1, K12, IG12 9

IP_new, SNACK_3, SNACK_14, IG12 8

IP_new, SNACK_3, SNACK_7, SNACK_14, K1, K12, IG12 7

IP_new, SNACK_3, K12, IG12 6

IP_new, SNACK_3, K1, K12, IG12, dent_new 6

IP_new, SNACK_3, SNACK_14, K12, IG12, dent_new 6

IP_new, SNACK_3, SNACK_6, SNACK_14, IG12 6

IP_new, LIV_ISTR, SNACK_3, IG12, dent_new 5

IP_new, SNACK_3, SNACK_6, SNACK_14, K1, K12, IG12 5

IP_new, SNACK_3, SNACK_6, SNACK_7, K1, K12, IG12 5

IP_new, SNACK_3, SNACK_6, SNACK_7, SNACK_14, K1, K12, IG12 5

zBMI, IP_new, SNACK_3, SNACK_6, SNACK_14, K1, K12, IG12 5

zBMI, zCOLE, IP_new, SNACK_3, K1, K12, IG12 5

IP_new, LIV_ISTR, SNACK_3, SNACK_14, K12, IG12 4

IP_new, SNACK_3, IG12 4

References
1. Selwitz, R.H.; Ismail, A.I.; Pitts, N.B. Dental caries. Lancet 2007, 369, 51–59. [CrossRef]
2. Strohmenger, L.; Campus, G.; Castiglia, P.; Reali, D.; Montagna, M.T.; Minelli, L.; Majori, S.; Cagetti, M.G.; Senna, A.; Pizzocri, J.

Indagine epidemiologica nazionale sulle condizioni dentoparodontali dei bambini di 4 e 12 anni. Dr. Os 2006, 17, 853–866.
3. Nota, A.; Caruso, S.; Cantile, T.; Gatto, R.; Ingenito, A.; Tecco, S.; Ferrazzano, G.F. Socioeconomic Factors and Oral Health-Related

Behaviours Associated with Dental Caries in Preschool Children from Central Italy (Province of Ascoli Piceno). BioMed Res. Int.
2019, 2019, 7981687. [CrossRef] [PubMed]

4. Moynihan, P. Sugars and dental caries: Evidence for setting a recommended threshold for intake. Adv. Nutr. 2016, 7, 149–156.
[CrossRef]

5. Campus, G.; Cocco, F.; Strohmenger, L.; Wolf, T.G.; Balian, A.; Arghittu, A.; Cagetti, M.G. Inequalities in caries among pre-school
Italian children with different background. BMC Pediatr. 2022, 22, 443. [CrossRef] [PubMed]

6. Sheiham, A.; James, W.P. Diet and dental caries: The pivotal role of free sugars reemphasized. J. Dent. Res. 2015, 94, 1341–1347.
[CrossRef]

7. Sheiham, A.; James, W.P. A new understanding of the relationship between sugars, dental caries and fluoride use: Implications
for limits on sugars consumption. Public Health Nutr. 2014, 17, 2176–2184. [CrossRef]

8. Stephan, R.M. Intra-oral hydrogen-ion concentrations associated with dental caries activity. J. Dent. Res. 1944, 23, 257–266.
[CrossRef]

9. Fitch, A.K.; Bays, H.E. Obesity definition, diagnosis, bias, standard operating procedures (SOPs), and telehealth: An Obesity
Medicine Association (OMA) Clinical Practice Statement (CPS) 2022. Obes. Pillars 2022, 1, 100004. [CrossRef]

10. Kansra, A.R.; Lakkunarajah, S.; Jay, M.S. Childhood and adolescent obesity: A review. Front. Pediatr. 2021, 8, 581461. [CrossRef]
11. Nardone, P.; Ciardullo, S.; Spinelli, A.; Mandolini, D.; Salvatore, M.A.; Andreozzi, S. Stato Ponderale e Stili di Vita di Bambine e

Bambini: I Risultati di OKkio alla SALUTE 2023, 2025, ISSN: 1123-3117 (cartaceo) 2384-8936 (online). Available online: https://
www.iss.it/-/rapporto-istisan-25/3-stato-ponderale-e-stili-di-vita-di-bambine-e-bambini-i-risultati-di-okkio-alla-salute-20
23-a-cura-di-paola-nardone-silvia-ciardullo-angela-spinelli-donatella-mandolini-michele-antonio-salvatore-silvia-andreozzi
(accessed on 3 November 2025).

12. Nguyen, M.; Jarvis, S.E.; Tinajero, M.G.; Yu, J.; Chiavaroli, L.; Mejia, S.B.; Khan, T.A.; Tobias, D.K.; Willett, W.C.; Hu, F.B.; et al.
Sugar-sweetened beverage consumption and weight gain in children and adults: A systematic review and meta-analysis of
prospective cohort studies and randomized controlled trials. Am. J. Clin. Nutr. 2023, 117, 160–174. [CrossRef] [PubMed]

https://doi.org/10.3390/nu18091416

https://doi.org/10.1016/S0140-6736(07)60031-2
https://doi.org/10.1155/2019/7981687
https://www.ncbi.nlm.nih.gov/pubmed/31930137
https://doi.org/10.3945/an.115.009365
https://doi.org/10.1186/s12887-022-03470-4
https://www.ncbi.nlm.nih.gov/pubmed/35869462
https://doi.org/10.1177/0022034515590377
https://doi.org/10.1017/S136898001400113X
https://doi.org/10.1177/00220345440230040401
https://doi.org/10.1016/j.obpill.2021.100004
https://doi.org/10.3389/fped.2020.581461
https://www.iss.it/-/rapporto-istisan-25/3-stato-ponderale-e-stili-di-vita-di-bambine-e-bambini-i-risultati-di-okkio-alla-salute-2023-a-cura-di-paola-nardone-silvia-ciardullo-angela-spinelli-donatella-mandolini-michele-antonio-salvatore-silvia-andreozzi
https://www.iss.it/-/rapporto-istisan-25/3-stato-ponderale-e-stili-di-vita-di-bambine-e-bambini-i-risultati-di-okkio-alla-salute-2023-a-cura-di-paola-nardone-silvia-ciardullo-angela-spinelli-donatella-mandolini-michele-antonio-salvatore-silvia-andreozzi
https://www.iss.it/-/rapporto-istisan-25/3-stato-ponderale-e-stili-di-vita-di-bambine-e-bambini-i-risultati-di-okkio-alla-salute-2023-a-cura-di-paola-nardone-silvia-ciardullo-angela-spinelli-donatella-mandolini-michele-antonio-salvatore-silvia-andreozzi
https://doi.org/10.1016/j.ajcnut.2022.11.008
https://www.ncbi.nlm.nih.gov/pubmed/36789935
https://doi.org/10.3390/nu18091416


Nutrients 2026, 18, 1416 45 of 46

13. World Heath Organization. Obesity and Overweight. Available online: https://www.who.int/news-room/fact-
sheets/detail/obesity-and-overweight (accessed on 11 March 2026).

14. Ugolini, A.; Salamone, S.; Agostino, P.; Sardi, E.; Silvestrini-Biavati, A. Trends in early childhood caries: An Italian perspective.
Oral Health Prev. Dent. 2018, 16, 87–92.

15. Ma, X.; Chen, Q.; Pu, Y.; Guo, M.; Jiang, Z.; Huang, W.; Long, Y.; Xu, Y. Skipping breakfast is associated with overweight and
obesity: A systematic review and meta-analysis. Obes. Res. Clin. Pract. 2020, 14, 1–8. [CrossRef]

16. Dye, B.A.; Shenkin, J.D.; Ogden, C.L.; Marshall, T.A.; Levy, S.M.; Kanellis, M.J. The relationship between healthful eating practices
and dental caries in children aged 2–5 years in the United States, 1988–1994. J. Am. Dent. Assoc. 2004, 135, 55–66. [CrossRef]
[PubMed]

17. Ludwig, D.S.; Peterson, K.E.; Gortmaker, S.L. Relation between consumption of sugar-sweetened drinks and childhood obesity:
A prospective, observational analysis. The Lancet 2001, 357, 505–508. [CrossRef]

18. Li, A.; Ma, Y.; Cui, N.; Zhang, X.; Zheng, Q.; Du, P.; Sun, M. Research progress of milk and dairy products to prevent caries. J.
Funct. Foods 2023, 110, 105837. [CrossRef]

19. Sandhu, K.S.; Gupta, N.; Gupta, P.; Arora, V.; Mehta, N. Caries protective foods: A futurist perspective. Int. J. Adv. Health Sci.
2014, 1, 21–25.

20. Shin, S.; Lee, J.E.; Loftfield, E.; Shu, X.O.; Abe, S.K.; Rahman, M.S.; Saito, E.; Islam, M.R.; Tsugane, S.; Sawada, N.; et al. Coffee and
tea consumption and mortality from all causes, cardiovascular disease and cancer: A pooled analysis of prospective studies from
the Asia Cohort Consortium. Int. J. Epidemiol. 2022, 51, 626–640. [CrossRef]

21. Abuzinadah, S.H.; Alsunni, H.; Jumian, R.A.; Salman, S.A.; Faraj, R.A.; Matrook, F.A.; Alzahrani, K.T. Antibacterial Effect and
Factors Influencing the Relationship between Coffee, Tea Consumption and Dental Caries. J. Pharm. Res. Int. 2021, 33, 500–505.
[CrossRef]

22. Fideles, S.O.; Ortiz, A.D.; Reis, C.H.; Buchaim, D.V.; Buchaim, R.L. Biological properties and antimicrobial potential of cocoa and
its effects on systemic and oral health. Nutrients 2023, 15, 3927. [CrossRef] [PubMed]

23. Elliott, S.S.; Keim, N.L.; Stern, J.S.; Teff, K.; Havel, P.J. Fructose, weight gain, and the insulin resistance syndrome. Am. J. Clin.
Nutr. 2002, 76, 911–922. [CrossRef]

24. Mielmann, A.; Brunner, T.A. Consumers’ snack choices: Current factors contributing to obesity. Br. Food J. 2019, 121, 347–358.
[CrossRef]

25. Orlando, A.; Arisido, M.W.; Brioschi, S.; Maccà, L.; Graci, S.; Panzeri, M.C.; Mecatti, F.; Palestini, P.; Cazzaniga, E. An In-
terdisciplinary Oral Health Program for Children in Kindergartens of Northern Italy. Acta Sci. Nutr. Health 2021, 5, 36–42.
[CrossRef]

26. Genovesi, A.; Sanavia, C.; Nardi, G.; Dolci, G. Capitolo 9-Esame Parodontale. In Manuale Pratico per L’igienista Dentale; SEE
Editrice Firenze: Firenze, Italy, 2004; pp. 153–177.

27. Altavilla, C.; Caballero-Pérez, P. An update of the KIDMED questionnaire, a Mediterranean Diet Quality Index in children and
adolescents. Public Health Nutr. 2019, 22, 2543–2547. [CrossRef] [PubMed]

28. Siddiqi, N. Credit Risk Scorecards: Developing and Implementing Intelligent Credit Scoring; John Wiley & Sons: Hoboken, NJ, USA,
2006. [CrossRef]

29. Heinze, G.; Wallisch, C.; Dunkler, D. Variable selection—A review and recommendations for the practicing statistician. Biom. J.
2018, 60, 431–449. [CrossRef] [PubMed]

30. van Klaveren, D.; Steyerberg, E.W.; Perel, P.; Vergouwe, Y. Assessing discriminative ability of risk models in clustered data. BMC
Med. Res. Methodol. 2014, 14, 5. [CrossRef]

31. Efron, B. Estimating the error rate of a prediction rule: Improvement on cross-validation. J. Am. Stat. Assoc. 1983, 78, 316–331.
[CrossRef]

32. Noma, H.; Shinozaki, T.; Iba, K.; Teramukai, S.; Furukawa, T.A. Confidence intervals of prediction accuracy measures for
multivariable prediction models based on the bootstrap-based optimism correction methods. Stat. Med. 2021, 40, 5691–5701.
[CrossRef]

33. Cole, T.J.; Bellizzi, M.C.; Flegal, K.M.; Dietz, W.H. Establishing a standard definition for child overweight and obesity worldwide:
International survey. BMJ 2000, 320, 1240. [CrossRef]

34. Cole, T.J.; Flegal, K.M.; Nicholls, D.; Jackson, A.A. Body mass index cut offs to define thinness in children and adolescents:
International survey. BMJ 2007, 335, 194. [CrossRef]

35. Cole, T.J.; Lobstein, T. Extended international (IOTF) body mass index cut-offs for thinness, overweight and obesity. Pediatr. Obes.
2012, 7, 284–294. [CrossRef]

36. 36. NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in underweight and obesity from 1990 to 2022: A pooled
analysis of 3663 population-representative studies with 222 million children, adolescents, and adults. Lancet 2024, 403, 1027–1050.
[CrossRef]

https://doi.org/10.3390/nu18091416

https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://doi.org/10.1016/j.orcp.2019.12.002
https://doi.org/10.14219/jada.archive.2004.0021
https://www.ncbi.nlm.nih.gov/pubmed/14959875
https://doi.org/10.1016/S0140-6736(00)04041-1
https://doi.org/10.1016/j.jff.2023.105837
https://doi.org/10.1093/ije/dyab161
https://doi.org/10.9734/jpri/2021/v33i46a32893
https://doi.org/10.3390/nu15183927
https://www.ncbi.nlm.nih.gov/pubmed/37764711
https://doi.org/10.1093/ajcn/76.5.911
https://doi.org/10.1108/BFJ-05-2018-0309
https://doi.org/10.31080/ASNH.2020.05.0880
https://doi.org/10.1017/S1368980019001058
https://www.ncbi.nlm.nih.gov/pubmed/31146796
https://doi.org/10.1002/9781119201731
https://doi.org/10.1002/bimj.201700067
https://www.ncbi.nlm.nih.gov/pubmed/29292533
https://doi.org/10.1186/1471-2288-14-5
https://doi.org/10.1080/01621459.1983.10477973
https://doi.org/10.1002/sim.9148
https://doi.org/10.1136/bmj.320.7244.1240
https://doi.org/10.1136/bmj.39238.399444.55
https://doi.org/10.1111/j.2047-6310.2012.00064.x
https://doi.org/10.1016/S0140-6736(23)02750-2
https://doi.org/10.3390/nu18091416


Nutrients 2026, 18, 1416 46 of 46

37. Masocco, M.; Minardi, V.; Contoli, B.; Minelli, G.; Manno, V.; Cobellis, L.; Greco, D. Sovrappeso e obesità nella popolazione adulta
in Italia: Trend temporali, differenze socio-anagrafiche e regionali con focus sulla Regione Campania. Boll. Epidemiol. Naz. 2023, 4,
1–8.

38. World Health Organization. WHO European Regional Obesity Report 2022; World Health Organization. Regional Office for Europe:
Copenhagen Ø, Denmark, 2022.

39. Biasini, B.; Rosi, A.; Menozzi, D.; Scazzina, F. Adherence to the Mediterranean diet in association with self-perception of diet
sustainability, anthropometric and sociodemographic factors: A cross-sectional study in Italian adults. Nutrients 2021, 13, 3282.
[CrossRef] [PubMed]

40. Ernesti, I.; Donini, L.M. Dieta mediterranea per la salute del bambino e dell’adolescente. L’Endocrinologo 2018, 19, 288–291.
[CrossRef]

41. Levine, R.S.; Nugent, Z.J.; Rudolf, M.C.; Sahota, P. Dietary patterns, toothbrushing habits and caries experience of schoolchildren
in West Yorkshire, England. Community Dent. Health 2007, 24, 82–87.

42. Ministero Della Salute. Linee Guida Nazionali per la Promozione della Salute Orale e la Prevenzione delle Patologie Orali in età Evolutive;
Ministero Della Salute: Rome, Italy, 2013.

43. Castilho, A.R.; Mialhe, F.L.; Barbosa, T.D.; Puppin-Rontani, R.M. Influence of family environment on children’s oral health: A
systematic review. J. Pediatr. 2013, 89, 116–123. [CrossRef] [PubMed]

44. Van Calster, B.; Nieboer, D.; Vergouwe, Y.; De Cock, B.; Pencina, M.J.; Steyerberg, E.W. A calibration hierarchy for risk models was
defined: From utopia to empirical data. J. Clin. Epidemiol. 2016, 74, 167–176. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/nu18091416

https://doi.org/10.3390/nu13093282
https://www.ncbi.nlm.nih.gov/pubmed/34579159
https://doi.org/10.1007/s40619-018-00491-z
https://doi.org/10.1016/j.jped.2013.03.014
https://www.ncbi.nlm.nih.gov/pubmed/23642420
https://doi.org/10.1016/j.jclinepi.2015.12.005
https://www.ncbi.nlm.nih.gov/pubmed/26772608
https://doi.org/10.3390/nu18091416

	Introduction 
	Materials and Methods 
	Results 
	Study Population and Sample Characteristics 
	Nutritional Habits 
	Oral Hygiene Habits and Dental History 
	Multivariable Regression Analysis 

	Discussion 
	Conclusions 
	Appendix A
	References

