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ABSTRACT

Objective: To evaluate the association of screen time (ST) and unhealthy food consumption (UFC) with
dental caries in children. Associations between ST or UFC and socioeconomic/demographic factors were also
performed. Material and Methods: Children (n=47) between 2 and 12 years were included and examined for
caries experience (dmft/DMFT index). Socioeconomic, demographic, ST (TV + computer time), and UFC
were data collected through interviews. ST was compared between children with dmft <2 or >2. Multiple
regression models evaluated associations between socioeconomic/demographic factors and TV/computer
times/UFC. Results: Children's ST was 5.35+2.01 h/day, 51.1% had UFC >4 times/day, 53.2% showed dmft
<2 and 87.5% DMFT=0. Mothers were the primary caregivers (78.7%), who presented as less than having
completed high school level (76.1%) and having low socioeconomic status (SES) (51.1%). No difference
between ST of children with dmft >2 (5.91£1.92h/day) and those with dmft <2 (4.86+2.00h/day) was
observed (p=0.07). Children from low SES watched TV more than 2h/day (p=0.01), and those whose mothers
had lower education levels presented the highest UFC (p=0.03). Most children with UFC >4 times/day
stayed longer in front of a computer (p=0.013). Conclusion: Although screen time and unhealthy food
consumption were not associated with caries, children staying for a long time in front of a computer presented
the highest unhealthy food consumption. Also, mothers' lower socioeconomic status and higher educational
levels influenced children to watch TV for a long time and eat a poor diet, respectively.
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B Introduction

Children's use of screens such as TV, computers, video games, television, and mobile devices has
increased in the last decades. However, the American Academy of Pediatrics (AAP) recommends up to two hours
daily for children over 5 years old [1-87]. This increase was influenced by the restriction orders and social
distancing protocols imposed by the recent COVID-19 pandemic, which impacted children’s physical, mental,
and oral health [17.

Studies have shown an association between screen time (ST) and behavioral factors such as a sedentary
lifestyle, language delays, sleep disturbances, and unhealthy dietary habits [1,47]. The literature also suggests
that longer ST is a risk factor for poor eating habits in children since those who spend more time in front of
screens tend to consume more snacks and less fruit and vegetables [1,4,57. Therefore, high consumption of
unhealthy foods is strongly related to lower socioeconomic status (SES) and the development of dental caries
lesions [5-7].

SES also influences ST since it was observed that both lower-income families and parents' schooling
levels had been linked to extended periods of ST [8,97. However, these studies [8,97] were predominantly
conducted in countries with socioeconomic and cultural realities distinct from Brazil, where factors such as
income disparity, educational access, and digital inclusion may differ. Thus, it emphasizes the importance of
studying these factors in Brazilian populations to provide insights that reflect the country's specific cultural and
socioeconomic context. Therefore, the present study aims to evaluate the association of screen time (ST) and
unhealthy food consumption (UFC) with the experience of dental caries in children. Additionally, the potential
influence of socioeconomic and demographic factors on ST and UFC will be investigated. We hypothesize that

ST is associated with a higher dental caries experience and a higher frequency of UFC by children.

B Material and Methods
Study Design and Ethical Aspects

This cross-sectional study was conducted at the Universidade Federal do Rio de Janeiro pediatric dental
clinics between September and November 2023. The study adhered to the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines [107. It was approved by the Ethics Committee
of the Universidade Federal do Rio de Janeiro (Opinion no. 5.654.081) according to Resolution 466/2012 of the

Brazilian National Health Council.

Eligibility Criteria and Sample

The sample size was determined based on the availability of children attending the dental clinic during
the study period; thus, a non-probabilistic sampling method was adopted. Therefore, children aged 2 to 12 who
attended pediatric dental clinics during the data collection period were included. Children with cognitive or
motor disabilities, systemic illnesses, or whose caregivers could not answer the questionnaire were excluded.

The caries index analysis also excluded children with teeth affected by enamel defects or orthodontic devices.

Training and Calibration

The examiner (KC) training for the DMFT/dmft index occurred through the clinical examination of 3
patients in the pediatric dental clinics of the Universidade Federal do Rio de Janeiro, with a subsequent
theoretical discussion about the index components. This discussion occurred immediately after the examinations,

supervised by an experienced researcher (AF). After this clinical-theoretical stage, the examiner (KC) started the
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calibration phase with children (n = 10) at different ages, with deciduous and permanent teeth with caries lesions
in various stages. The examiner (KC) and a previously calibrated professional (GFR) independently performed
the clinical examinations. After brushing and drying the teeth with compressed air, with the children seated in a
dental chair under artificial light, the clinical exams were performed using a rounded tip probe and a #5 flat
mouth mirror. These children were not included in the main sample of the study. The analyses of the inter-
examiner agreement involved the Kappa coefficient with quadratic weighting for the DMFT/dmft indexes.
Thus, the inter-examiner agreement value observed by comparing the examination results of each professional

was Kappa=0.888.

Data Collection

Children attending the pediatric dental clinics were examined using the decayed, missing, and filled
teeth (DMFT) caries index for permanent teeth and the dmft index for deciduous teeth [117. Data collection
included questionnaires administered through interviews with caregivers regarding screen time (ST), the daily
frequency of unhealthy food consumption (UFC), and socioeconomic and demographic factors.

General data were collected through interviews by a single examiner (KC) with the children’s
caregivers. The family's socioeconomic status (SES) was classified using the Standard Criterion of Economic
Classification Brazil [ 127, reflecting purchasing power and providing a standardized method for socioeconomic
comparisons in health studies. Then, their socioeconomic strata were categorized into upper (A), middle (B1 and
B2), and lower classes (C1, C2, D, and E) according to Volld et al. [137]. Sociodemographic information such as
gender, age, race/color, the primary caregiver, and the caregiver’s education level were the data obtained. In
addition, behavioral characteristics such as the frequency of brushing, consumption of sugary drinks and/or
sweets and cookies between meals, and food intake between the last brushing and bedtime were also collected.

The UFC frequency was investigated using an adapted instrument recommended by the Brazilian
Ministry of Health. The instrument consisted of two specific food items, which evaluated the number of times an
individual consumed unhealthy food weekly on a scale from 0 to 7 [14,15]. The questions were about the
consumption of (a) sweets or sandwiches, cookies, candies, and chocolates (in bars or candy) and (b) regular soft
drinks. The results of UFC were classified as a smaller (< 4 times/day) or a higher (> 4 times/day) frequency,
based on a previous study [167].

Regarding the ST of the study population, we applied the US Youth Risk Behavior Surveillance System
(YRBSS) questionnaire 17, which was adapted to Portuguese. This instrument independently collects data on
TV time and computer/tablets/smartphones (computer time), excluding time spent on school activities.

Clinical examinations of children and adolescents to assess caries experience were conducted by a single
examiner (KC) using the DMFT/dmft index [117]. The exam followed the same protocol described in the

training and calibration step.

Data Analysis

The magnitude of hours/day was considered to calculate the mean TV and computer screen time. First,
the number of hours spent with TV or computer from Monday to Friday was multiplied by 5, and the number
of hours spent on the weekend (Saturday and Sunday) was multiplied by 2. Then, each time (TV or computer),
considering week and weekend was added and divided by 7, obtaining the average of TV or computer time per
day, individually. After that, both values were added to get the total screen time, considering the sum of TV and

computer times [187].

’
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The American Academy of Pediatrics (AAP) recommendations for screen time were used as parameters
for analysis, considering the average age of the population studied. For children aged 2 to 5 years, screen use
should not exceed 1 hour/day. In comparison, for children over 6 years, the limit recommended to use the screen
is less than 2 hours/day, which was classified as regular (less than 2 hours/day) or above the limit time
recommended (more than 2 hours/day) [2,3].

All data were entered into SPSS software version 21.0 (SPSS Inc., Chicago, USA) and analyzed
descriptively using absolute frequencies, percentages, median, and means with respective standard deviations.
Missing responses were identified in some variables where caregivers could not answer specific questions. These
missing values were excluded from the respective analyses to ensure the accuracy and validity of the results, and
the adjusted sample sizes are indicated in the tables.

The mean total screen time (TV + computer) was compared between children with lower (dmft < 2) or
higher (dmft >2) caries experience in deciduous teeth, according to the median results, using the Student t test,
after verifying the normality of the data using the Shapiro-Wilk test. The chi-square test was used to associate
(1) TV time and computer time with UFC (< or > 4 times/day) and (2) UFC (< or > 4 times/day) with lower or
higher dmft.

A binary logistic regression model of hierarchical type was performed to associate dependent variables:
TV time (regular or above 2h/day) and UFC (< 4 times/day; > 4 times/day) with the following independent
modifying variables: SES (low or moderate/high), the number of siblings in the same household (0 or > 1),
mother's education level (complete high school or less; more than complete high school) and type of caregiver
(parents or others). Variables were included individually, where only those with a significance level of p < 0.20
[197] were kept in the final model. The prevalence ratio (PR) was demonstrated in the regression models, and

the established significance level was 5% for all analyses.

B Results

Of the 47 children included in the study, the majority were female (53.2%), with a mean age of 6.49
(£2.45) years (range: 2—12 years), from the lower class (51.1%), and most were not an only child (88.8%). The
principal caregiver was the mother (78.7%), with a mean age of 33.94 (£6.17) years and 11.89 (£3.29) years of
school education. Most did not complete levels other than high school (76.1%). The mean dmft score was 3.40
(£3.56), and the mean DMFT score was 0.19 (£0.53). As for the total ST, the sample had an average of 5.35
(£2.01) hours/day, where 2.47 (£1.45) h/day have been spent watching TV and 2.89 (£1.54) h/day on the

computer. The description of the variables that characterize the sample is shown in Table 1.

Table 1. Socioeconomic, demographic and behavioral characteristics.

Variables N %

Gender of Child

Female 25 53.2

Male 22 46.8
Race/Color

White 16 34.0

Brown 29 61.7

Black 2 4.8
Number of Siblings in the Same House

No siblings 18 38.8

> 1 siblings 29 61.7
Socioeconomic Status

Upper class 2 4.3
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Middle class 21 44.7

Lower class 24 51.1
Main Caregiver

Parents 41 87.2

Others 6 12.8
Mother's Schooling

Complete high school or less 35 76.1

More than complete high school 11 23.9
Brushing Frequency/Day

< 2 times 25 53.2

> 2 times 22 46.8
Food Intake Between the Last Brushing and Bedtime

No 30 63.8

Yes 17 36.2
Ingestion of Sugary Liquids During the Day

No 5 10.6

Yes 42 89.4
Eating Sweets or Cookies Between Meals

No 4 8.5

Yes 43 91.5
The Frequency of Daily Consumption of Unhealthy Food

< 4 times/day 23 48.9

> 4 times/day 24 51.1
Hours/Day Watching TV as AAP Recommendation

< 2h/day 20 42.6

> 2h/day 27 57 4
Hours/Day at the Computer as AAP Recommendation

< 2h/day 26 55.8

> 2h/day 21 44.7
dfmt

<2 25 53.2

> 2 22 46.8
DFMT

=0 28 87.5

>0 £ 12.5

AAP: American Academy of Pediatrics; dfmt: Carious, extracted/lost due to caries, and filled teeth in deciduous dentition;
DMFT: Carious, extracted/lost, and filled teeth in permanent dentition.

Children with dmft higher than 2 spent 5.91£1.92h/day watching TV and/or using computers, and
children with dmft lower than or equal to 2 spent 4.86+2.00h/day in front of screens (p=0.07). Considering the
evaluation of TV time and computer time separately, children who spent more time on computers consumed
more unhealthy foods than those with less computer time (p=0.013). However, TV time was not associated with
the consumption of unhealthy foods (p=0.562) (Table 2). No difference was observed between children with dmft
> or < 2 and UFC frequency (p=0.8).

Table 2. Association of the daily consumption of unhealthy foods (UFC) with computer and TV time
considering the American Association of Pediatrics recommendation.
Daily Consumption of Unhealthy Foods

Variables > 4 Times/Day < 4 Times/Day p-value
N (%) N (%)
Computer Time
< 2h/day 9 (19.1) 17 (36.2) 0.013*
> 2h/day 15 (31.9) 6(12.8)
TV Time
< 2h/day 13 (27.7) 12 (25.5) 0.562
> 2h/day 11 (28.4) 11 (28.4)

*Statistically significant.

OMO, 5
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Binary regression analysis showed no association between watching TV for more time with the number
of siblings and the mother's schooling. Therefore, the regression model eliminated the variables with p<0.20
(Table 8). The final regression model observed that SES influenced the children's TV time. Belonging to the
lower class is related to children watching TV for over 2 hours/day (PR=4.965; 95%CI=1.319-18.686; p=0.018)
(Table 4). Furthermore, the regression performed regarding the UFC frequency (Table 5) with the same
independent variables showed no association with the number of siblings (p=0.537), and, in the final model,
children whose mothers have a higher level of education are six times more likely to eat unhealthy food

(PR=6.239; 95%CI=1.122-34.703; p=0.037) (Table 6).

Table 3. Values were obtained from binary logistic regression for the selection of variables (p<0.20),
considering socioeconomic and demographic-related factors to TV time (dependent variable).

Variables N Prevalence Ratio  Confidence Interval (95%)  p-value
Socioeconomic Status 46
Lower class(t) 24 7.840 1.576—38.999 0.021*
Upper and Middle class 22
Caregiver Type 46
Parents(1) 41 0.472 0.054—4.140 0.498
Others 5
Mother's education 46
Complete high school or less(*) 35 2.248 0.363—13.846 0.384
More than complete high school 11
Number of siblings in the same house 46
No siblings(*) 18 0.881 0.092-1.571 0.182*
> 1 siblings 28

(): Reference value; *¥p<0.20.

Table 4. Variables maintained in the final regression model for TV time (dependent variable).

Variables N Prevalence Ratio Confidence Interval (95%)  p-value
Socioeconomic Status 46
Lower class(t) 24
Upper and Middle class 22 4.965 1.139-18.686 0.018*
Number of siblings in the same house 46
No siblings(*) 18 0.369 0.094—1.445 0.152
> 1 siblings 28

(): Reference value; *¥p<0.05.

Table 5. Values obtained from binary logistic regression for selection of variables (p<0.20), considering
socioeconomic and demographic-related factors to UFC (dependent variable).

Variables N Prevalence Ratio  Confidence Interval (95%)  p-value
Socioeconomic Status 46
Lower class(t) 24 0.311 0.072—1.341 0.117*
Upper and Middle class 22
Caregiver Type 46
Parents(1) 41 7.427 0.498—110.780 0.146*
Others 5
Mother's education 46
Complete high school or less 35
More than complete high school(1) 11 6.691 1.180-387.948 0.032*
Number of siblings in the same house 46
No siblings(*) 18 0.660 0.176—2.475 0.537
> 1 siblings 28

(1): Reference value; *p<0.20; UFC: Daily frequency of consumption of unhealthy foods.
p y Treq y p y
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Table 6. Variables maintained in the final regression model for UFC (dependent variable).

Variables N Prevalence Ratio Confidence Interval (95%)  p-value
Socioeconomic Status 46
Lower class(t) 24 0.387 0.080-1.412 0.187
Upper and Middle class 22
Caregiver Type 46
Parents(1) 41 6.556 0.483-89.061 0.158
Others 5
Mother's Education 46
Complete high school or less 35
More than complete high school(?) 11 6.239 1.122-34.703 0.037*

(): Reference value; *p<0.05; UFC: Daily frequency of consumption of unhealthy foods.

H Discussion

In the present study, our results showed no association between ST and different caries experiences in
children; in addition, no association between dental caries and the high consumption of unhealthy foods was
observed. Thus, our hypotheses were rejected. However, it is essential to mention that other studies found a
statistically significant association between the presence of caries lesions and the use of screens for a long time
[57]. Moreover, usually, there is a higher consumption of sugary foods and beverages between meals or close to
bedtime and, during these moments, these children could be in front of screens, since we saw that children who
spend more time in front of computers also ate more of these foods. Thus, further studies with a large sample
size are necessary to elucidate this issue.

‘When observing the screen time of the present sample, it was found that the mean screen time of the
participants is much higher than that recommended by the AAP [2,37, corroborating with the findings of other
authors [20,217. Furthermore, in relation to screen time, the questionnaire adapted by Herman et al. [227] was
still used in this study. Another version of this questionnaire, previously validated by Schmitz et al. [237,
presents different questions about screen time, divided between the school period and the children's break period
[22,237. Thus, these questions could generate bias and imprecision about screen time since the break period is
not every day, which could not reproduce the child's actual routine. Therefore, accounting for weekdays and
weekends instead of school hours and recesses was the sensible option adopted by the present authors. Schmitz
et al. [287, in their own study of validation, mentioned that comprehensive assessments may require weekday
and weekend measurements.

One issue worth mentioning is the adoption of TV time and computer time reference values, as
recommended by AAP in the analyses, of two hours per day [87]. Although children aged from 2 years were
included in the present study, the participants' mean age (6.49+2.45) contributed to the adoption of the AAP
recommendation of no more than 2 hours/day of screen time for children over 6 years of age [2,37.

Children from lower socioeconomic status were five times more likely to watch TV for more than 2
hours/day, consistent with previous findings [8,207. This association can be attributed to factors such as
sedentary lifestyles and parents' difficulty regulating screen time in resource-limited settings [87. Financial
constraints may also limit access to alternative recreational activities, positioning television as an accessible form
of entertainment. These results highlight the need for a holistic approach in pediatric dental care, where dentists
address oral health and broader aspects of child development, including the impact of digital habits on overall
well-being. Understanding the complex interactions between SES, screen time, and dietary behaviors is crucial

for developing effective interventions that improve short- and long-term health outcomes.

’
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Considering children's consumption of unhealthy foods, an association was found between the higher
mother's education level and UFC higher than 4 times/day, which was different from other studies [8,97. The
present authors suggest that mothers with more years of education probably work outside their homes, spending
more time away from their children. Consequently, to compensate for this absence during the day, they can rely
on processed food or unsupervised child feeding, and the children tend to have unhealthy behaviors, choosing
less healthy foods and watching more television [24].

Although the mean caries index for permanent teeth was lower than the national mean [257 and
different from that reported by other authors [5,267, it is believed that this fact is related to the mean age of the
children studied, since there are more deciduous teeth than permanent teeth in the population included in this
sample. Furthermore, this fact also influenced the choice of the dmft as a parameter of children's caries experience
since the index for deciduous teeth was higher than the average.

The present research had limitations as a preliminary study; therefore, the results should not be
extrapolated to other populations. In addition, although the small sample could be seen as a weakness, it is
relevant since small-sample studies are crucial for highlighting complex correlations within specific populations,
especially where data access is limited or subgroups require focus [277]. Another point that should be mentioned
is the instrument used because there is no specific questionnaire to investigate the intake of cariogenic foods
during screen use, which should be developed in the future. The results are promising for further research,
especially those that can follow the sample for a long time.

The questionnaire applied to investigate the screen time of the study population — the US Youth Risk
Behavior Surveillance System (YRBSS) questionnaire [177], could be seen as another limitation since it was
adapted to Portuguese in the present study. Future studies should use a validated transcultural questionnaire for
the native language. Moreover, future studies could explore this variable in greater depth to address the
potentially confounding role of internet access, particularly by distinguishing between online and offline screen

use.

B Conclusion

Children with a low socioeconomic status stayed longer watching TV, and the higher education level of
their mothers influenced the consumption of more unhealthy foods. Screen time was not associated with the
caries experience of the children investigated, and the unhealthy food consumption frequency higher than 4 times

a day did not influence the experience of higher caries.
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