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Abstract 
Background: The correlation between early childhood caries (ecc) and the consumption of sugar in foods and 

beverages in children has not yet been reported in Colombia. 

Objective: To investigate ecc prevalence and consumption of sugar in foods at day-care pre-schoolers. 

Design: A descriptive study was conducted with 124 children aged 3-4 years old attending three state funded 

childcare centres on weekdays and their feeding habits were recorded during 3 months and extrapolated to 1 

year. The children ate an institutional determined menu at breakfast, lunch and two in between meals according 

to guidelines of the “Governmental Day Care Institution” that daily measure calories and classify food groups. 

After leaving the day-care premises and during the weekends, children feeding was a parenthood responsibility 

and by questionnaire, mother’s interview and programmed home visit, the dietary habits of children during 

the weekends was established. The International Caries Detection and Assessment System investigated ecc 

prevalence. 

Results: Estimated sugar consumption of children per year was 52.20 kg which is high above of who recom-

mendation. Even though there is an increase of eating unhealthy food and beverage intake during weekends, 

the amount of sugar intake during weekdays was also high and both associates with increased dmft index. 

Night-time feeding bottle was also associated with ecc. Toothbrush for dental plaque control of those children 

was also unfair. 

Conclusion: Excessive sugar intake and unfair toothbrush are important risk factor for ecc amongst Colombian 

young children. Colombia needs to develop and implement more strict nutritional policies to reduce children’s 

sugar consumption, and to improve efficient and regular dental plaque control at day-care institutions and at 

home, to reduce ecc prevalence. 

Keywords: Caries Risk, Sugar Intake; Children; Early Childhood Caries. 

Resumen
Introducción: la correlación entre caries de la infancia temprana y el consumo de azúcar en alimentos y bebi-

das no ha sido reportada en Colombia. 

Objetivo: investigar la prevalencia de las caries en la infancia temprana y el consumo de azúcar en alimentos 

dentro de un jardín de educación preescolar. 

Diseño: se realizó un estudio descriptivo con 124 niños con edades entre 3 y 4 años que asisten a tres entida-

des públicas de cuidado infantil entre semana. Se registraron sus hábitos alimenticios durante tres meses y se 

proyectaron hacia un año. Los niños fueron alimentados de acuerdo con un menú institucional que incluye el 

desayuno, el almuerzo y dos meriendas entre comidas y que se prepara siguiendo los lineamientos guberna-

mentales que miden las calorías y clasifican los alimentos por grupos. Luego de dejar la institución, la alimen-

tación de los niños es responsabilidad de los padres y por esto, se les consultó, mediante un cuestionario, una 

entrevista y una visita domiciliaria, los hábitos alimenticios de los niños durante los fines de semana. La caries 

de la infancia temprana se investigó a través del sistema internacional de evaluación y detección de las caries. 

Resultados: por año, se estimó que el consumo de azúcar de los niños es de 52.20 kg, lo que está por encima 

de la recomendación de la OMS. Incluso, aunque hay un aumento en el consumo de azúcar durante los fines de 

semana, la cantidad de azúcar entre semana también es importante, lo que se asocia con un incremento en el 

índice dmft. Asímismo, se asoció el tetero de la noche con la caries de la infancia temprana y se encontró que 

el cepillado para el control de la placa también es insuficiente. 

Conclusión: el consumo excesivo de azúcar y el cepillado insuficiente son factores de riesgo importante para 

el desarrollo de caries de la infancia temprana en los niños colombianos. Colombia necesita promover e imple-
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mentar políticas nutricionales más estrictas para reducir el consumo de azúcar de los niños y para mejorar el 

control de la placa dental en instituciones de cuidado y en casa para reducir la prevalencia de la caries en este 

momento del ciclo vital. 

Palabras clave: riesgo de caries, consumo de azúcar; niños; caries de la primera infancia.

Resumo
Introdução: a correlação entre cárie na primeira infância e o consumo de açúcar em alimentos e bebidas não 

foi relatada na Colômbia.

Objetivo: investigar a prevalência de cárie na primeira infância e o consumo de açúcar em alimentos de uma 

horta pré-escolar.

Desenho: foi realizado um estudo descritivo com 124 crianças de 3 a 4 anos de idade que frequentam três 

instituições públicas de cuidados infantis durante a semana. Seus hábitos alimentares foram registrados por 

três meses e projetados para um ano. As crianças foram alimentadas de acordo com um cardápio institucional 

que inclui café da manhã, almoço e dois lanches entre as refeições, e preparado de acordo com as diretrizes do 

governo que medem calorias e classificam os alimentos por grupos. Após a saída da instituição, a alimentação 

das crianças é de responsabilidade dos pais e, por esse motivo, foram consultadas, por meio de questionário, 

entrevista e visita domiciliar, sobre os hábitos alimentares das crianças nos finais de semana. A cárie infantil 

foi investigada através do sistema internacional de detecção e avaliação de cáries.

Resultados: por ano, o consumo de açúcar infantil foi estimado em 52,20 kg, acima da recomendação da OMS. 

Embora exista um aumento no consumo de açúcar nos finais de semana, a quantidade de açúcar durante 

a semana também é importante, o que está associado a um aumento no índice dmft. Da mesma forma, a 

mamadeira noturna foi associada a cárie na primeira infância e a escovação para o controle da placa também 

foi considerada insuficiente.

Conclusão: consumo excessivo de açúcar e escovação insuficiente são fatores de risco importantes para 

o desenvolvimento de cárie na primeira infância em crianças colombianas. A Colômbia precisa promover e 

implementar políticas nutricionais mais rigorosas para reduzir o consumo de açúcar das crianças e melhorar 

o controle da placa dentária nas instituições de saúde e em casa para reduzir a prevalência de cárie neste 

momento do ciclo de vida.

Palavras-chave: Risco de cárie, ingestão de açúcar; Crianças; Cárie na primeira infância.

Introduction
Early childhood caries (ecc) affect children less than 71 months of age (1) and it rep-
resents a public health problem worldwide (2)-(4). The average ecc prevalence in 
United Nations Countries was 23.8% in children younger than 36 months and 57.3% 
in children aged 36 to 71 months, being East Asia, Latin America and the Caribbean 
areas the more affected by ecc (5) (6). 

Dental caries pertains to a group of diseases that are estimated “complex” or 
“multifactorial,” (7) and results from the interaction of bacteria, mainly Streptococcus 
mutans (SM) and lactobacilli (LB) species, and sugar intake that leads to acid produc-
tion and dissolves enamel (7) (8). Lack of regular and efficient oral hygiene and absent 
of fluoride protection increases caries prevalence in most populations (9) (10).
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Dietary sugar plays a crucial role in dental decay and is considered a main 
risk factor (11) (12). Frequent sugar intake increases in a linear dose-response caries 
risk, overweight and obesity (8)-(13). Specific dietary guidance for parents of young 
children, particularly, regarding frequency of intake of sugar-sweetened products, can 
effectively reduce ecc (14) (15). The who guideline recommends for adults and chil-
dren to reduce their daily intake of free sugars to less than 10% of their total energy 
intake. A further reduction to below 5% or roughly 25 grams (6 teaspoons) per day 
would provide additional health benefits (16). 

There is no reports on the association between ecc and sugar in foods and 
beverages in Colombian young children. Therefore, this study aims to describe the 
habits of sugar consumption of foods and drinks at three day-care centres and at 
home in pre-schoolers and their ecc prevalence in Cali. 

Methods 
A study was carried out on pre-school children from three-day care centres in the 
hillside area of Cali, to whom signed the informed consent signed by their parents 
and met the inclusion criteria. The Institutional Review Committee of Human Ethics, 
approved this project through Act 009-015.

Data were collected over a 3-month period (17) (18). One calibrated and trained 
dentist (Kappa intra-examiner 0.85 and inter- examiner 0.72), using artificial light, a 
mouth mirror, and a rounded tip explorer examined children. ICDAS criteria were used 
for detecting visual and tactile dental lesions and for describing their severity (19). 
ICDAS codes 2 to 6 were used to measure caries increments. ICDAS lesion 1, was 
excluded because is a difficult diagnosis. If a tooth presented two or more ICDAS 
diagnoses, the one with the highest degree of severity was recorded. 

Children attended the day-care centres Monday to Friday from 7:30 am -16:00 
pm. A menu determined the feeding of the children for breakfast, lunch and two be-
tween meals. Food-frequency questionnaires from previous dietary research (20) (21), 
adapted to the context of culture and dietary habits was used after field essay with 
some families. The questionnaire was given to the parents to evaluate the dietary 
habits of children at home during weekdays after 16:00 pm. and weekends. Questions 
included type of food, size of meal, frequency of eating and kind of drinking per day, 
snacks, candies and feeding before going to sleep. A home visit and an interview with 
the mother’s during a weekend confirm the data reported, using an approach that 
summarizes the information captured by the food frequency variables and analysed 
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according to who, orca and eadph guidelines (16) (22). Frequency of tooth brushing 
in the house and the day care was also recorded.

A system developed in the United States (23) and Mexico (24) classify bev-
erages in soft-drink; fruit juice; chocolate milk; water of panela and milk/nutritional 
supplements. In Colombia a nutritional supplement based on a mixture of cereals, 
legumes and whole powder milk, that contains vitamins, minerals, essential fatty ac-
ids, amino-acids, and micronutrients is given to the children at day-care facilities on 
daily basis, with sugar intake (25). 

Analyses were performed using SPSS 24 statistical software. For qualitative 
data, results were presented as frequency and percentage. Descriptive statistics  
were generated for the prevalence of caries, and the average dmft and dmft  
scores were also calculated. Comparison of questionnaire findings with oral health 
status was done using chi-square test and independent t-test and level of signifi-
cance was fixed at p<0.05. 

Results
One hundred twenty-four children completed the study which includes dental ex-
amination, diet profile sugar consumption per day in grams and during 3 months 
period and this data was extrapolated to a whole year of sugar intake. Demographic  
and dmft index is presented in table 1. Boys slightly outnumbered girls. The combined 
dmft index was 2.95 (SD=4.27), and it was composed by 2.75 (SD=3.85) decayed, 
0.10 (SD=0.39) missing, and 0.08 (SD=0.58) filled dentition. During toothbrushing, 
65.4% of parents or guardians supervised the child and toothbrushing time was 30-
45 seconds in average using mainly horizontal movements. Only five mothers reach 
university education , most reached primary and high school education and the ma-
jority were single mothers or divorced.

There were also several fluctuations in the average sugar consumption along 
the day and during the weekend. The higher sugar intake among the main meals was 
lunch with 42 grams during weekdays while sugar intake doubled up to 84 grams at 
home-dinner on weekdays. The daily consumption of sugar in the weekend increased 
by frequent eating of sweets, which corresponds to 236 grams per day. Child’s sug-
ar intake is increased at home by drinking 2-3 bottles sweetened with 12 grams of 
sugar each in 200 ml volume. Those bottles are given by the parents to the children 
at morning time, nap time, and right before sleep. Day-care institution did not allow 
the children to drink bottles at their location. The estimated sugar consumption by 
children per year was 52.20 kg or 194 grams of sugar at day (table 2). 
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Children’s took a Colombian nutritional supplement 4.69 times per week usually 
at breakfast, mid-morning, and mid-afternoon snacks. Children who consumed more 
than 7 times per week this supplement increased their dmft up to 9.94 and other 
important factors increasing dmft values were backed goods, confection, chocolate 
milk and panela water intake as depicted in table 3. 

The consumption fruit, was provided in whole fruit 6.27 times per week and as 
fruit juice 6.08 times per week that was sweetened with 25 g sugar in 1.5 l/volume 
and regular glass of juice contains up to 300 ml. Children consume the fruit juice more 
frequently than whole fruit. Juice accompanies lunch and sometimes mid-afternoon 
snack and dinner. Most commercial fruit juice lacks fibber. 

Table 1. Demographics and dmft value in 124 Colombian Children and family 
context 

Variable Median +/− SD or %
Age 2.94 ± 4.27 

Biological sex

Male 64 (52%)

Female 60 (48%)

Weight (Kg) 17.24 

Size (cm) 101.12 

dmft* (SD) 2.95 (4.27)

Brushing 

   Supervised 81 (65.4)

   By themself 43 (34.6)

Family context

Not in a nuclear family 76 (61%)

In a nuclear family 48 (39%)

Mother´s level of education

University 5 (4%)

High school 62 (50%)

Primary school 57 (46%)

Mother´s age 33.17 ± 2.82

*Decayed, Missing or Filled Surfaces

Source: Own elaboration.
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Table 2. Average daily consumption of sugars in 124 preschool children and esti-
mate per year.

Foods Institution
Monday-Friday (kg)

House
Saturday-Sunday (kg)

Estimated average 
total (kg)

Breakfast 0,008 0,013 0,030

Mid morning snack 0,019 0,060 0,040

Lunch 0,042 0,039 0,040

Mid afternoon snack 0,017 0,040 0,030

Dinner* 0,038 0,084 0,054

Total 0,123 0,236 0,194

Extrapolated to the year 44,895 83,515 52,205

*Dinner at home. 

Source: Own elaboration.

Table 3. Dietary exposures and caries severity (mean dmft)

Food consumption 
Mean (SD)

Number of  
children (%) Mean dmft (SD)

Snacks between meals (each day) 2.77 (0.42)

  Twice 28 (22.6) 0.5 (1.3)

  Three 96 (77.4) 3.6 (4.5)

Drink feeding bottle before bed 1.31 (0.46)

  Yes 86 (69.4) 4.2 (4.5) *

  No 38 (30.6) 0 (0) *

Drink feeding bottle (each day) 1.36 (1.12)

  0 times 38 (30.6) 0 (0) *

 1-2 times 61 (49.2) 4.7 (4.8) *

  >3 times 25 (20.2) 3.1 (3.6) *

Specific dietary exposures Per week

  baked goods 1.36 (1.12)

  ≤ 4 times per week 83 (66.9) 0.5 (0.8) *

  5-6 times per week 31 (25) 5.7 (1.5) *

  ≥ 7 times per week 10 (8.1) 14.2 (3.7) *

Confectionery 5.27 (1.42)

  ≤ 4 times per week 55 (44.4) 0.0 (0.1) *

  5-6 times per week 33 (26.6) 2.6 (2.3) *

  ≥ 7 times per week 36 (29.1) 7.6 (4.7) *

Soft drink 1.73 (0.69)

  ≤ 2 times per week 109 (87,9) 3.2 (4.3) *

  ≥ 3 times per week 15 (12,1) 1.0 (2.9) *

(continúa)
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Food consumption 
Mean (SD)

Number of  
children (%) Mean dmft (SD)

Fruit juice 6.08 (1,00)

  5-6 times per week 99 (79.8) 1.18 (1.6) *

  ≥ 7 times per week 25 (20.2) 2.5 (4.28) *

  Fruit 6.27 (0.74)

  5-6 times per week 97 (78.3) 2.97 (4.25) *

  ≥ 7 times per week 27 (21.7) 2.85 (4.43) *

Chocolate milk 3.73 (1.28)  

  ≤ 4 times per week 92 (74.2) 0.89 (1.32) *

  5-7 times per week 32 (25.8) 8.87 (4.30) *

Milk/ nutritional supplements 4.69 (1,10)

  ≤ 4 times per week 83 (66.9) 0.55 (0.87) *

  5-6 times per week 24 (19.4) 6.29 (3.61) *

  ≥ 7 times per week 17 (13.7) 9.94 (4.39) *

Panela Water 4.13 (1.51) 

  < 4 times per week 106 (85.5) 1.9 (2.8) *

  5-6 times per week 9 (7.3) 4.2 (0.8) *

  ≥ 7 times per week 9 (7.3) 13.5 (5.7) *

* p < 0.001

Source: Own elaboration.

Discussion
The intake of sugar–sucrose, is determined in kg/person/year. According to the cur-
rent who guideline, sugar intake should be restricted to the amount providing less 
than 10% of the daily energy requirement, i.e., or below 20 kg of sugar/person/year. 
The focus is also directed to the fact that the energy restriction to below 5% provides 
additional health benefits (12) (26). High intake of added sugars is associated with 
excess energy and poor diet quality (27). Of interest, the reports that shown that be-
low 15 kg/person/year most populations do not develop any dental caries. Between 
15 and 35 kg intake per year there is a steeping increase in the rate of caries. Beyond 
35 kg, the dose response curve flattens (12)-(15). In many western societies, the sug-
ar availability is around or above 40 kg/person/year (13). Our study demonstrated 
an average of 52,20 kg/person/year in young children (table 2) which exceeds the 
average sugar consumption in even older people at European countries and Poland 
(27) (28). Africa and Asia have the lowest sugar consumption, averaging, respectively, 
16.8 and 17.3 kg per person per year. America and Europe have the highest averaging 

(viene)
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respectively 43.8 and 36.7 kg per capita. Sucrose consumption in developed coun-
tries is high and stable, whereas in developing countries (particularly in Asia, and, to a 
lesser extent, in the Middle-East and Africa), the intake of sugar is rapidly increasing 
after food chain industrialization (26). 

In this study, sweets were consumed mainly during the weekend, and 29% of 
the child population consume confectionery seven times per week, and 12% consume 
soft drink more than three times a week (table 3). Marshall et al (29) associated the 
caries 3 to 4-year-olds with increased frequency of soft drink and high intake regular 
beverages. Most pre-schoolers consume sweets every day –on average 10 times per 
week–. These consumption patterns are a result of high availability and parental in-
fluence (such as their knowledge level, interest in, and habits regarding their children’s 
nutrition) (30). The perception of parents that during the weekend, children should have 
more freedom for the consumption of sweets, bottle, and soft drink, is in accordance 
with previous research in this age group (31) (32). Therefore, providing parents with 
adequate oral and nutrition education appears to be a promising preventive measure 
to reduce sweets consumption rates among preschool children (33) (34). 

In our study, the fruit juice contains a high amount of added sugar. Prolonged 
sugar exposure to dentition is a major contributing factor to dental caries. The vehicle 
in which the drink is given to children would make difference. For instance, juice should 
be offered to toddlers in cup and not in bottle, to decrease exposure of enamel to 
carbohydrates (35). By fortune, the day-care facilies offered the beverage to toddlers 
in cups. In contrast, children drank their beverages at home in bottle.

Consuming whole fruit rather than fruit juice, can help encourage parental 
support of healthy rates of weight gain in children (36). By fortune, the this  childcare 
centres in Cali offer a mid-morning snack contain whole fruit (table 3). Fruit as snack 
follows the guidelines of healthy Food Guide Pyramid and represent a protective risk 
factor for ecc and along with good oral hygiene practices is highly encourage (37). 

The Colombian drink “agua de panela” (i.e. panela water) is used as an energy 
source or as a heating body infusion in cold weather regions. In hot weather regions, 
panela water is also consumed as refreshing drink traditionally mixed with lemon or 
orange juice (38) (39). Panela water is essential in the regular diet among low social 
class children as many drink one bottle at night time just before sleeping from 1-3 
years of age and, as shown in table 3, this factor increases dmft rates on a dose re-
sponse manner. Weaning from the bottle should be encouraged after 12 to 14 months 
of age, otherwise ecc rates won’t be reduced (37) (40). 

These findings clearly show that sugar in food and drink consumption are in-
deed associated with caries experience as another study reveals (20). Baked goods, 
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panela water and Milk/ nutritional supplements seven or more times per week is as-
sociated with high dmft score (9.9-14.2), (table 3) score that was almost ten times 
higher than the dmft (0.5-1.9) score for children who snacked four or less times per 
week. Ruottinen et al (41) reported dmft of 1.4 of in high-sugars consumption group 
compared to 0.5 in a low-sugars consumption group. 

It is essential that parents promote healthy eating and early toothbrushing 
which is associated with less caries experience in pre-schoolers (42). Children who 
started brushing later in life have higher dmft values than those who brush within the 
first year of age. A recent study also reveals that few children practiced toothbrushing 
twice per day, and 34.7% start toothbrushing after the age of 3, which is late to control 
ecc (43). In Colombia reports that 5-year-old children have bad plaque control as 
reveal the Simplified Oral Hygiene Index (44) and a association regarding access to 
oral healthcare for the parents’ maximum educational level (45). Most parents in de-
veloping countries do not necessarily know that sugar intake leads to acidification of 
the mouth and decalcification of teeth and ECC. Therefore, oral health promotion and 
nutritional education is essential to be included at public health policies and programs. 

Conclusion
This study reveals that sugar intake of children was 123 g per day during weekdays 
and increased up to 236 grams per day during weekends. Those result largely over-
pass the who-2015 guidelines of 52.5 grams per day. Night-time bottle feeding with 
panela water and frequent candy intake at home needs to be suppressed or signifi-
cantly decreased in order to control ecc. A dose response association between sugar 
intake and high dmft index was confirmed here. We recommend urgent nutritional 
and oral care education program directed to parents and child day care institutions to 
reduce ecc prevalence in colombian children at population level. 
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