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ABSTRACT

Objective: To show the relation between sugar intake in the infant diet and the presence of early childhood caries in a group of 
preschoolers. Methods: A retrospective analysis of medical records of patients aged 0 to 6 years attended at the Clinic of Babies from 
2010 to 2016, at Universidade Federal de Santa Maria. The data analyzed were: patient identification, gender, age, sugar introduction 
(age and frequency), exclusive breastfeeding, use of a bottle containing sugar, brushing (with or without fluoride) and diagnosis of 
dental caries through the International Caries Detection and Assessment System. Descriptive analysis showed the characteristics of the 
sample and comparison analyzes were performed using Fisher and T-Student tests, to verify the relation between individual variables 
and sugary intake. Results: The average age of the children was 29 months. Of the 86 medical records analyzed, 80.0% of the children 
ingested sugary foods, and its were part of the eating routine. Only 36 medical records contained information about early childhood 
caries, in which 86.2% of prevalence was found. There was no statistical difference between sugary diet and other variables (p > 0.05). 
Conclusion: These results suggest an intense relationship between sugar and early childhood caries. The high frequency of sugar 
intake is a risk factor for the onset of caries in early childhood, and its insertion in infant feeding may be delayed. Food and hygiene 
orientation is fundamental in the treatment process as well as family awareness.

Indexing terms: Child, preschool. Dental caries. Sucrose.

RESUMO

Objetivo: Mostrar a relação entre a ingestão do açúcar na dieta infantil e a presença da Cárie da Primeira Infância em um grupo 
de crianças pré-escolares. Métodos: Foi realizada uma análise retrospectiva de prontuários de pacientes de 0 a 6 anos atendidos na 
Clínica de Bebês entre 2010 a 2016, da Universidade Federal de Santa Maria. Os dados analisados foram: identificação do paciente, 
sexo, idade, introdução do açúcar (idade e frequência), aleitamento materno exclusivo, uso de mamadeira contendo açúcar, escovação 
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(com ou sem flúor) e diagnóstico de cárie dentária feito através do International Caries Detection and Assessment System. A análise 
descritiva mostrou as características da amostra e análises comparativas foram realizadas pelos testes de Fisher e T-Student, para 
verificar a relação entre variáveis individuais e a ingestão de açucares. Resultados: A média de idade das crianças foi de 29 meses. 
Dos 86 prontuários analisados, 80,0% das crianças ingeriam alimentos açucarados, sendo parte da rotina alimentar. Apenas 36 
prontuários continham informações sobre a Cárie da Primeira Infância, nestes foi encontrada uma prevalência de 86,2% da amostra. 
Não houve diferença estatística entre dieta açucarada e demais variáveis (p > 0,05). Conclusão: Esses resultados sugerem uma intensa 
relação entre açúcar e Cárie da Primeira Infância. A alta frequência de ingestão de açúcar é um fator de risco para o surgimento da 
Cárie da Primeira Infância, podendo ser retardada a sua inserção na alimentação infantil. A orientação alimentar e de higienização é 
fundamental no processo do tratamento assim como a conscientização familiar.

Termos de indexação: Pré-escolar. Cárie dentária. Sacarose.

INTRODUCTION

Dental caries is a process developed by dental 
biofilm, which promotes acid attacks on dental structures 
in the presence of fermentable sugars and carbohydrates, 
through the demineralization process [1]. This is a disease 
considered multifactorial by some authors, as it requires 
not only one, but also several agents for its development, 
as well as a susceptible tooth, microorganisms and diet [2]. 
Other authors also question this multifactoriality, since the 
bacteria are already present in the oral environment and 
the process is only given in the presence of sugar, which it 
is the main factor [3].

Early Childhood Caries (ECC) is studied for long 
time. It is terminology has been constantly modified, 
since it was associated with some of its factors and not 
with everyone’s compilation [4]. Currently, the term ECC, 
originally from the English language, deserves a greater 
emphasis. It is a term that represents results of associations 
of different causes [5]. However, it is translation into 
Portuguese is still undergoing modifications and the most 
current and vast term is Early Childhood Caries.

The evidence that sugar to harm to health of the 
individual seems to be evident, being a risk factor for other 
chronic and systemic diseases, besides the dental caries [4]. 
The high frequency consumption is a risk agent for the 
development of ECC, being present in the eating habits of 
the family and not only of the child. In addition to sugar, 
demographic and socioeconomic factors at the family and 
community level are also associated with the prevalence 
of ECC [6]. The education level of caregivers, especially 
the mother, access to health and family income are some 
direct influences with the disease [7,8], which eating habits 
and behaviors, and oral hygiene routine are influenced and 
depend on parents / responsible. 

On the other hand, it is essential to have the 
knowledge of the causal factors to prevent and to initiate 

appropriate treatment, respecting the individuality of each 
patient. Sugar is a constant food in children’s routine and it 
is role is fundamental in the appearance of ECC. Therefore, 
the aim of this study was to show the relationship between 
sugar intake in the children’s diet and the presence of Early 
Childhood Caries in preschool children, attended at a 
school clinic.

METHODS

This is a retrospective cross-sectional study. The 
data were used from medical records of patients aged 0 
to 6 years, attended at the “Baby Clinic” at the Federal 
University of Santa Maria, Brazil. The Clinic is a discipline 
offered to postgraduate students, at the master’s level, who 
attend preschoolers from their preventive to therapeutic 
needs.

The records survey was carried out through a 
convenience sample of patients who had already completed 
their care at the Clinic, corresponding to the years 2010 to 
2016. From these, a retrospective analysis was performed 
through: patient identification, gender, age, sugar 
introduction (age and frequency), exclusive breastfeeding 
for 6 months, use of a bottle containing sugar, brushing 
(with or without fluoride). This information was obtained 
through answers to parents / guardians of the anamnesis, 
at prior to the clinical examination. Medical records with 
more than two missing information were excluded from 
the analysis.

The diagnosis of dental caries was assessed using 
the International Caries Detection and Assessment System 
index (ICDAS), which performs the detection of dental 
caries through codes 0 to 6, involving from white spot 
lesions (codes 1 and 2), to cavities enamel (code 3) and 
dentin (codes 5 and 6) [9]. The diagnosis of dental caries 
was considered when the medical record contained the 
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presence of white spot lesions or cavities in enamel and 
dentin.

Statistical analysis was performed using the Stata 
software (Stata Corporation, College Station, TX, USA, 
version 14.0). Descriptive analysis showed the characteristics 
of the sample, by frequencies and percentages, as well as 
measures of central tendency and dispersion. Comparison 
analyzes were also performed using Fisher and T-Student 

Table 1. Characteristics of the sample.

n (%)

Sex

Male 44 (51.2)

Female 42 (48.2)

Mother education

≤8 years 32 (44.4)

>8 years 40 (55.6)

Exclusive breastfeeding for 6 months

No 35 (44.3)

Yes 44 (55.7)

Bottle use Bottle with sugar

No 5 (6.1) -

Yes 77 (93.9) 61 (79.2)

Frequency of bottle use

Less than 3 times per day 25 (38.5)

3 times or more per day 40 (61.5)

Sugar intake

No 15 (20.0)

Yes 60 (80.0)

Tooth brushing

No 8 (10.1)

At least once a day 71 (89.9)

Use of toothpaste

No 9 (12.2)

Fluoride free 7 (9.5)

With fluoride 58 (78.3)

Dental caries#

Healthy teeth* 5 (13.8)

White spot lesion** 5 (13.8)

Cavitated carious lesions*** 26 (72.4)

Mean (SD) Min-max

Age (months) 29.25 (13.9) 4-60

Sugar introduction (months) 9.43 (4.7) 0-24

Household income (R$) 2.139 (2.286) 300-14.000

Note: SD: standard deviation; *ICDAS: scores 0; **ICDAS: scores 1 and 2; ***ICDAS: scores 5 and 6; #number of individuals with dental caries.

tests, to verify the comparison between individual variables 
and the use of sugary intake by preschoolers.

RESULTS

A total of 109 records were analyzed. However, 
only 36 contained ECC information and 23 were excluded 
for not containing diet and dental caries information.
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The sample was equivalent between boys and 
girls. Most mothers had not completed high school, and 
the household income mean was of R$1.500,00. The mean 
age of children on the day of the dental care was of 29 
months. The introduction of sugar occurred on average at 
9 months of age, and most children sugary intake (80.0%), 
such as candies, cakes and cookies. Tooth brushing was 
performed on all children by parents / guardians, mostly 
with the use of fluoride toothpaste (78.3%). Not all the 
records and diagnoses of dental caries were contained; 
however, those that did, most children have already arrived 
at the dental clinic with cavitated carious lesions in dentin 
(72.4%) (table 1).

Table 2 shows comparative analysis between 
individual variables and sugary intake. There was no 
statistical difference between sex, age, maternal education, 
household income, breastfeeding and bottle use variables 
compared to individuals who were using or not a sugary 
diet.

DISCUSSION

This study evaluated a sample of preschool attended 
at university. The results show that the introduction to 
sugar was on average at 9 months of age, and that almost 
all children used a bottle, added to some type of sugar. 

Table 2.  Comparative analysis between children’s individual variables and sugar introduction.

Sugar intake
P-value

No Yes

Sex 0.08**

Male 11 (28.1) 28 (71.9)

Female 4 (11.1) 32 (88.9)

Mother education 0.11**

≤8 years 3 (10.0) 27 90.0)

>8 years 9 (27.3) 24 (72.7)

Exclusive breastfeeding for 6 months 0.38**

No 9 (27.3) 24 (72.7)

Yes 5 (13.5) 33 (86.5)

Bottle use 1.00** 

No 1 (25.0) 3 (75.0)

Yes 14 (19.7) 57 (80.3)

Age (months)# 28.2 (18.7) 29.7 (12.8) 0.70**

Household income# 2.347 (3,543) 2.113 (2,049) 0.75**

Note: #Mean (Standard Deviation); *Fisher test; **T Student test.

Most of the analyzed dental caries had cavitated carious 
lesions. Furthermore, there was no difference between 
individual variables through the use or not of sugary diet, 
that is, regardless of gender, family socioeconomic factors 
and breastfeeding, children ingested sugar equally.

It seems to be remarkable that the vast majority 
of the consultations performed in this clinic were curative, 
where patients sought dental care when the disease had 
already presented complex treatment. The mean age of 
the day of the first consultation was 29 months, and the 
average age of introduction to sugar was 9 months, that is, 
after the introduction of sugar, the child took an average 
of almost two years to seek dental care. Therefore, the 
consumption of sugar seems to be constant in the diet of 
these children.

Dietary patterns from 6 to 24 months of age 
are strongly influenced by mothers and other primary 
caregivers [10]. Studies on babies sugar intake focused on 
patterns or eating habits [10-12]. In other words, mothers 
whose own diet was characterized by high consumption 
of carbohydrates and sugars were more likely to have 
their babies having a high consumption of them [10,11]. 
When the presence of cariogenic food practices were 
investigated, mothers infants with low education had 
higher risk of having such dietary practices cariogenic than 
mothers who had higher education [11]. The frequency 
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of sugar ingestion in the early phase of children leads to 
a predilection for the taste of sugary foods, which may 
influence eating habits in the later stages of life, and may be 
related to diseases, such as obesity and type 2 diabetes [13].

The last epidemiological survey on oral health 
found that 53.5% of Brazilian children 5 years-old already 
had some experience of dental caries [14]. One of the 
possible aggravating factors for the development of ECC 
may be the child’s early independence in brushing, since 
it does not have the fine motor skills developed enough. 
In view of this, brushing efficiency requires frequency, 
technique and adequate time, requirements that a child 
up to 6 years-old does not have, neither the maturity to 
assimilate nor the manual dexterity to perform a correct 
removal of the dental biofilm [15,16].

Kuriakose et al. [17] observed the relationship 
between Early Childhood Caries and the higher demand 
for visits to the dentist, finding that the demand for dental 
services for children only occurred, in the vast majority, 
when there was some type pain or discomfort. This only 
proves that the population seeks the service when the 
problem is already installed and not as a form of prevention, 
thus showing the lack of knowledge of the importance of 
visiting the professional both in terms of prevention and 
when it comes to therapeutic intervention care [18].

On the other hand, the prevention of ECC begins 
well before the onset of the disease, before the rupture 
of teeth in the oral cavity and even the birth of the child. 
Health professionals who adequately transmit preventive 
educational information to parents and guardians prove 
to be effective in reducing the prevalence of ECC [13]. 
The education levels of the main caregivers, especially 
the mother, have a significant impact on the child’s life, 
and can be a protective factor against caries [19,20]. The 
knowledge of caregivers is fundamental for the prevention 
of dental caries in view of the importance of oral hygiene 
habits, with the pioneering role of brushing, in addition 
to eating habits and visits to the dentist [21]. The lack 
of information, common to people with a low level of 
education, may negatively enhance the child’s oral health 
condition [14]. Therefore, for the prevention of ECC is 
essential a multidisciplinary approach in the health area, 
aiming to reach not only the child, but also the family as 
a whole.

The impact of early prevention cannot be 
underestimated, as it was found that children with dental 

caries in primary teeth are 3 times more likely to have 
permanent tooth decay as adults, negatively affecting the 
individual’s quality of life, with cumulative effects over the 
years [22]. The contact of fluorides with the teeth is also 
essential for their protection, not being able to treat them 
as villains, but as essential for the hygiene routine, since 
the eruption of the first tooth. It use is a fundamental, 
effective and safe instrument in the prevention and control 
of caries when used correctly [14].

The American Academy of Pediatric Dentistry (AAPD) 
suggests the use of fluoride toothpaste (at a concentration 
of 1,000 ppm F) twice a day, since the eruption of the first 
deciduous tooth, using a brush of adequate size and compatible 
with the size of the oral cavity of the child, being preferably 
soft. Children under 3 years of age, the recommended 
amount of fluoride toothpaste is that of a “grain of rice”, 
and in children aged 3 to 6 years, the amount should be 
similar to the size of a “pea grain” [23].

Perform retrospective studies with medical records 
has some limitations. The difficulties found were mainly 
the filling errors, becoming a limiting factor in this study. 
Thus, there were files with misinterpretations regarding 
the questions asked, as well as files with incomplete and 
poorly filled information.

Regarding the eating habits developed by children 
with a predisposition for sugar, it also stands out the 
advertising around the sugar industries is currently dull. 
Colorful and flashy packaging, commercials with animated 
characters, music and associations to health and pleasure 
are evident to stimulate purchase and consumption, 
especially for consumers who are highly influential, such as 
children. To have awareness that the presence of sugar in 
industrialized products is high, it is already the beginning 
of the process, where selecting the foods that the child 
eats will be essential for health as a whole.

Aiming at this, public policies are necessary for 
the intervention of food advertisements targeted children, 
highlighting the harmful effects caused to health [3]. 
Hinder access to these types of foods, by raising taxes is 
a step to be taken, as well as removing associations with 
children’s characters in packaging and reducing availability 
in school canteens, can be strategies to solve the decrease 
in sugar food consumption [24]. 

CONCLUSION

Dental caries is a highly prevalent disease that 
affects all generations. The causes of this disease are still 
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discussed by several authors, but it is evident that sugar 
has a fundamental role in its development. Our findings 
show that children start sugar intake before their first 
year of life, and those who seek dental care already have 
advanced dental caries.

In early childhood, the child is developing their 
predilections and getting to know new flavors and 
tastes, where it only chooses what it knows, leaving it 
to the parents or guardians to select what they will eat. 
Therefore, delaying the insertion of sugar in infant feeding 
or reducing its frequency is essential for your health, as its 
high frequency is a risk factor for ECC.

Intense guidance on proper diet and hygiene is 
fundamental in the prevention of ECC, which awareness 
seems to be the initial and crucial measure for the 
prevention and treatment of dental caries.
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