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Abstract 

Objective: To investigate the association between micronutrients intake at 12 months 
of age and the occurrence of severe early childhood caries (S-ECC) at four years of age 
among children in southern Brazil. Material and Methods: The baseline sample was 
made up of 500 mother-child pairs followed since the birth of the child in São Leopoldo, 
Brazil. After the first birthday, micronutrients intake (calcium, iron, sodium, zinc, 
vitamin A, vitamin C, vitamin B12 and folate) was recorded using the 24-hour recall 
method. At four years of age, a calibrated examiner evaluated the occurrence of S-ECC 
based on internationally accepted criteria. Poisson regression was used to investigate 
associations between exposures and the outcome. Results: The final sample comprised 
314 children. The occurrence of S-ECC was higher among children who consumed less 
calcium (p=0.009), zinc (p=0.021) and vitamin C (p=0.036). However, after the 
multivariable adjustments, no micronutrient was associated with the occurrence of S-
ECC. Conclusion: A lower intake of micronutrients at 12 months of age did not 
represent a risk factor for the occurrence of S-ECC at four years of age, suggesting that 
advice on feeding practices for dental caries prevention should focus mainly on dietary 
aspects (local effect) rather than nutritional aspects (systemic effect). 
 
Keywords: Dental Caries; Risk Factors; Micronutrients.
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Introduction 

Early childhood caries is highly prevalent throughout the world and is related to pain, 

difficulty chewing, speech problems, gastrointestinal disorders, psychological problems, high 

treatment costs and even the need for hospitalization [1,2]. Recent investigations employing 

validated assessment tools have demonstrated the impact of this adverse oral condition on the 

quality of life of children and their families [3,4]. 

Caries prevention strategies should be based on knowledge regarding the network of 

causality. Although the scientific literature stresses the role of cariogenic dietary practices [5], few 

longitudinal studies have addressed the definition of specific orientations regarding nutritional 

aspects that may exert an influence on the occurrence of dental caries [1]. Moreover, divergent 

opinions are found on the association between micronutrient intake and early childhood caries. While 

some studies have found no such association, others suggest that micronutrients have a cariostatic 

effect and others suggest a cariogenic effect [6-13]. However, the majority of these findings come 

from animal studies or investigations involving human subjects using a cross-sectional design.  

Considering the established relationship in the scientific literature between micronutrient 

deficiencies and different adverse health conditions in childhood [14], the clarification of this issue in 

studies with adequate methodological quality can contribute to the improvement of child health 

promotion guidelines and protocols. Indeed, the establishment of guidelines that integrate general 

and oral health has been one of the goals of the World Health Organization since the beginning of 

the century [15]. 

The aim of the present study was to investigate the association between micronutrient intake 

at 12 months of age and the occurrence of severe early childhood caries (S-ECC) at four years of age 

among children in southern Brazil. 

 

Material and Methods 

Subjects and Study Design 

The present cohort study was nested in a randomized field trial involving 500 children 

recruited at birth in the São Leopoldo Municipal Hospital in southern Brazil. The larger project 

consisted of two components: (a) the evaluation of the effectiveness of nutritional intervention 

regarding a reduction in the rates of anemia, diarrhea, symptoms of respiratory disorders, low weight 

for age and dental caries at 12 months and four years of age; and (b) the investigation of risk factors 

for general and oral health outcomes. 

The city of São Leopoldo has a population of approximately 200,000 inhabitants, nearly all of 

whom have access to fluoridated water (0.7 ppm). Subsequent the birth of children between October 

2001 and June 2002, all mothers who had a full-term pregnancy (> 37 weeks), no impediment to 

breastfeeding (HIV/AIDS), who had children with a normal birth weight (≥ 2500 g) and no 

congenital malformations were asked to participate in the study. The intervention consisted of 

orientations to mothers through 10 home visits in the first year of the child’s life contained in the 
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“Ten Steps for Healthy Feeding: A Dietary Guide for Children under Two Years of Age”, developed 

through an initiative of the Brazilian Health Ministry and Pan American Health Organization [16]. 

Further details on the methodology and outcomes, including dietary practices in the first year of life 

that represent risk factors for the occurrence of caries at four years of age, have been published 

elsewhere [5,17].  

The present study investigated the association between micronutrient intake at 12 months of 

age and the occurrence of S-ECC at four years of age. Socioeconomic variables and data on 

cariogenic dietary practices were investigated as confounding factors in the establishment of the 

association between micronutrient intake and the outcome. 

The calculation of the sample size necessary to identify cariogenic dietary habits associated 

with S-ECC determined the need to examine at least 233 four-year-old children. Considering an 80% 

power and 95% confidence level, the sample size allowed detecting a relative risk of 1.5 among 

exposed (lesser micronutrient intake) and non-exposed (greater micronutrient intake) children. 

 

Socioeconomic Data, Dietary Practices and Oral Hygiene – Confounding Variables 

Postgraduate students in nutrition who were not involved in the intervention held face-to-

face interviews with the mothers at their homes when the children were six and 12 months of age. 

Socioeconomic variables (mother's schooling, household income and mother's and father's 

occupation) were investigated when the child was six months of age. Dietary habits were evaluated 

at both six and 12 months of age through structured interviews addressing the duration and 

frequency of dietary habits in the previous six months. Data on breastfeeding, bottle feeding, 

frequency and composition of complementary foods as well as the use of sugar, honey, soft drinks, 

cookies, chocolate and other foods were collected for each month separately. Oral hygiene practices 

were recorded on the questionnaire administered at 12 months of age, on which the mother was 

asked if and how often she brushed her child's teeth. 

 

Micronutrients Intake – Exposure Variables 

At 12 months, a 24-hour recall method was employed to determine the intake of different 

micronutrients, which were considered the exposure variables of the study. The mothers were asked 

about all foods and drinks consumed by the child in the previous day. The interviewer asked for 

details on the types of food, amounts, brand names and modes of preparation. At the end of the 

interview, a detailed review was made of all foods reported for the correction of any mistaken or 

forgotten information. The portions consumed were determined using household measures (cup, 

soup spoon, tea spoon) with the aid of a photo album created specifically for the present study 

containing images of utensils and foods. The nutrition calculation based on food intake was 

performed using the NutWin, version 1.5, and complemented with food composition tables. 

Micronutrient intake (calcium, sodium, iron, zinc, folate and vitamins A, B12 and C) was then 

calculated. 
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The questionnaires were tested in a pilot study involving 16 mothers of children between six 

and 12 months of age who sought primary healthcare services and who did not comprise the sample 

of this study. Only the sequence of questions was modified after the pilot study. To ensure the 

methodological quality of the data collection, the field researchers were submitted to a) a 12-hour 

training program involving simulated questions and answers using a standardized questionnaire and 

the 24-hour recall method; b) blinded to the allocation of each child (intervention or control group); 

and c) supervisions during the fieldwork and verification of the data by an experienced nutritionist. 

 

Severe Early Childhood Caries - Outcome 

At four years of age, a single examiner (specialist in Pediatric Dentistry) who had undergone 

a training and calibration exercise performed the clinical dental exam of the children. The teeth were 

first brushed and dried with gauze and each surface was inspected with the aid of a mouth mirror. 

The outcome was the occurrence of S-ECC as defined by the National Institute of Dental and 

Craniofacial Research [18]: one or more decayed (cavitated lesion), filled or missing surfaces on 

anterior teeth or dmft index (including non-cavitated lesions) equal to or greater than 5. The 

examiner was blinded to the independent variables. Reliability was previously determined on two 

exams of 20 children aged three to five years (Kappa coefficient = 0.90). 

 

Statistical Analysis  

Data analysis was performed using PASW program, version 17.0. Absolute and percentage 

frequencies of the exposure variables and outcome were determined. The intake of each nutrient was 

categorized in quartiles to calculate the effect of differences in micronutrient intake on the 

occurrence of S-ECC. The chi-square test was used to determine associations between the 

independent variables and outcome (significance level: p<0.05). Simple and multivariate Poisson 

regression analyses with robust variance were performed, with the calculation of relative risk (RR) 

and 95% confidence interval (CI). The backward stepwise procedure was used to select covariates. 

In the multivariate analysis, different models were generated to test the influence of 

confounding variables. Socioeconomic status (mother's schooling) and dietary practices at 12 months 

(breastfeeding frequency, number of meals per day, use of a bottle for juice and consumption of foods 

with a high sugar content) were incorporated into the multivariate models since they were 

previously identified as associated with the occurrence of S-ECC in the sample [5]. Hygiene 

practices at 12 months of age were also incorporated into the models. Considering the strong 

magnitude of the association identified between frequency of breastfeeding and S-ECC, a stratified 

analysis was performed to investigate the association between micronutrient intake and S-ECC 

separately for children who were still breastfed at 12 months and those who were not (chi-square 

test). The level of significance was set to 5% (p < 0.05). 

 

Ethical Considerations 
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This study received approval from the Human Research Ethics Committee of the 

Universidade Federal de Ciências da Saúde de Porto Alegre (Brazil) and was carried out in 

compliance with Resolution 196/96 of the Brazilian National Health Board (Process number: 200245 

and 200286). All parents/guardians received an explanation of the intervention in all phases of the 

data collection process and signed a statement of informed consent authorizing the participation of 

their children. 

 

Results 

Complete data on micronutrient intake at 12 months of age were obtained from 370 children 

and oral examinations at four years of age were carried out in 314 of them; clinical data from 56 were 

not available because they did not attend clinical examination. Age at the time of examination ranged 

from 48 to 53 months (mean 50.4; SD 1.7); 58.3% were boys; maternal education ranged from 1 to 13 

years, with 71.0% of mothers having 8 or fewer years of formal education; 78.5% of families earned a 

per capita income below the national minimum wage.  

Table 1 displays the distribution of micronutrient intake at 12 months of age, demonstrating 

considerable variation among the children, especially with regard to vitamins A and B12. 

 

Table 1. Distribution of daily micronutrient intake at 12 months in sample (São Leopoldo, 2007). 

Micronutrients Median (P25-P75)  Mean (SD) 

Calcium (mg) 687.7 (222.8-1.043.2)  693.5 (497.2) 

Iron (mg) 4.2 (3.0-6.1)  4.8 (2.6) 

Sodium (mg) 619.2 (385.6-878.1)  685.1 (436.5) 

Zinc (mg) 3.9 (2.7-5.7)  4.3 (2.4) 

Vitamin A (mcg) 284.3 (140.9-643.8)  598.5 (1,006.6) 

Vitamin C (mg) 26.5 (11.6-52.3)  37.7 (37.5) 

Vitamin B12 (mg) 2.0 (0.5-3.2)  3.2 (8.2) 

Folate  (mcg) 66.8 (44.0-99.7)  81.5 (68.0) 

 

The prevalence of S-ECC at four years of age was 36.3% (114/314). The dmft index ranged 

from 0 to 18 (mean: 2.0; standard deviation: 3.2; median 0; P25-P75: 0 to 3. In the crude model 

(Table 2), the risk of S-ECC at four years of age was significantly greater among children with a 

lower intake of calcium (p = 0.009), zinc (p = 0.021) and vitamin C (p = 0.036). No other 

micronutrients were associated with the outcome. 

After adjusting for breastfeeding duration (Model 1) and cariogenic dietary practices in the 

first year of life (Model 2), no micronutrients remained associated with the outcome (Table 3). 
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Table 2. Occurrence and crude relative risk (RR) with 95% confidence interval (95% CI) of severe early 

childhood caries (S-ECC) at four years of age according to quartile for intake of different 

micronutrients at 12 months (São Leopoldo, 2007). 

Micronutrients N 
With S-ECC 

p 
Crude model 

N (%) RR (95% CI) p 

Calcium      0.009    

     1st Quartile 78 35 (44.9) 

 

1.67 (1.07-2.59) 0.023 

     2nd Quartile 79 33 (41.8) 1.55 (0.99-2.43) 0.055 

     3rd Quartile 79 25 (31.6) 1.18 (0.72-1.92) 0.517 

     4th Quartile 78 21 (26.9) 1.00   

Iron      0.528    

     1st Quartile 78 29 (37.2) 

 

1.12 (0.24-0.46) 0.616 

     2nd Quartile 79 31 (39.2) 1.18 (073-171) 0.443 

     3rd Quartile 79 28 (35.4) 1.06 (0.69-1.64) 0.781 

     4th Quartile 78 26 (33.3) 1.00   

Sodium      0.207    

     1st Quartile 78 33 (42.3) 

 

1.18 (0.80-175) 0.414 

     2nd Quartile 79 31 (39.2) 1.09 (0.73-1.64) 0.666 

     3rd Quartile 79 22 (27.8) 0.78 (0.49-1.23) 0.282 

     4th Quartile 78 28 (35.9) 1.00   

Zinc      0.021    

     1st Quartile 78 36 (46.2) 

 

1.44 (0.96-2.15) 0.076 

     2nd Quartile 79 32 (40.5) 1.26 (0.83-1.92) 0.274 

     3rd Quartile 79 21 (26.6) 0.83 (0.51-1.35) 0.453 

     4th Quartile 78 25 (32.1) 1.00   

Vitamin A    0.172    

     1st Quartile 78 33 (42.3) 

 

1.22 (0.82-1.82) 0.326 

     2nd Quartile 79 31 (39.2) 1.13 (0.75-1.71) 0.549 

     3rd Quartile 79 23 (29.1) 0.84 (0.53-1.33) 0.461 

     4th Quartile 78 27 (34.6) 1.00   

Vitamin C    0.036    

     1st Quartile 78 33 (42.3) 

 

1.32 (0.87-2.00) 0.189 

     2nd Quartile 79 36 (45.6) 1.42 (0.95-2.13) 0.087 

     3rd Quartile 79 20 (25.3) 0.79 (0.48-1.30) 0.353 

     4th Quartile 78 25 (32.1) 1.00   

Vitamin B12    0.059    

     1st Quartile 78 33 (42.3) 

 

1.38 (0.90-2.10) 0.139 

     2nd Quartile 79 33 (41.8) 1.36 (0.89-2.07) 0.156 

     3rd Quartile 79 24 (30.4) 0.99 (0.62-1.58) 0.958 

     4th Quartile 78 24 (30.8) 1.00   

Folate    0.093    

     1st Quartile 78 36 (46.2) 

 

1.39 (0.93-2.06) 0.106 

     2nd Quartile 79 27 (34.2) 1.03 (0.66-1.59) 0.911 

     3rd Quartile 79 25 (31.6) 0.95 (0.61-1.49) 0.821 

     4th Quartile 78 26 (33.3) 1.00   
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Table 3. Adjusted relative risk (RR) and 95% confidence interval (95% CI) for occurrence of severe 

early childhood caries (S-ECC) at four years of age according to quartile for intake of different 

micronutrients at 12 months. 

Micronutrients 
S-ECC - Adjusted model 1*  S-ECC - Adjusted model 2† 

RR (95% CI) p  RR (95% CI) p 

Calcium          

     1st Quartile 1.00 (0.44-2.29) 0.994  1.22 (0.54-2.76) 0.630 

     2nd Quartile 0.89 (0.42-1.87) 0.751  1.06 (0.53-2.15) 0.866 

     3rd Quartile 0.97 (0.53-1.77) 0.921  1.03 (0.54-1.86) 0.933 

     4th Quartile 1.00    1.00   

Iron          

     1st Quartile 0.82 (0.44-1.52) 0.522  0.92 (0.49-1.71) 0.789 

     2nd Quartile 0.93 (0.53-1.64) 0.808  0.95 (0.55-1.64) 0.862 

     3rd Quartile 0.89 (0.55-1.44) 0.642  0.93 (0.58-1.49) 0.754 

     4th Quartile 1.00    1.00   

Sodium          

     1st Quartile 0.78 (0.45-1.35) 0.378  0.78 (0.44-1.36) 0.778 

     2nd Quartile 0.85 (0.53-1.37) 0.506  0.98 (0.61-1.57) 0.982 

     3rd Quartile 0.75 (0.47-1.20) 0.232  0.86 (0.53-1.39) 0.861 

     4th Quartile 1.00    1.00   

Zinc          

     1st Quartile 1.22 (0.70-2.11) 0.480  1.27 (0.71-2.27) 0.412 

     2nd Quartile 1.25 (0.77-2.04) 0.365  1.37 (0.83-2.26) 0.223 

     3rd Quartile 0.79 (0.48-1.30) 0.360  0.83 (0.50-1.37) 0.460 

     4th Quartile 1.00    1.00   

Vitamin A           

     1st Quartile 0.91 (0.56-1.47) 0.686  0.39 (0.56-1.57) 0.810 

     2nd Quartile 1.11 (0.71-1.73) 0.652  1.15 (0.73-1.80) 0.547 

     3rd Quartile 0.83 (0.51-1.37) 0.468  0.90 (0.55-1.50) 0.694 

     4th Quartile 1.00    1.00   

Vitamin C           

     1st Quartile 1.11 (0.68-1.79) 0.681  1.18 (0.70-2.00) 0.523 

     2nd Quartile 1.41 (0.91-2.19) 0.128  1.47 (0.93-2.31) 0.097 

     3rd Quartile 0.81 (0.48-1.35) 0.412  0.85 (0.50-1.43) 0.539 

     4th Quartile 1.00    1.00   

Vitamin B12           

     1st Quartile 0.66 (0.34-1.26) 0.204  0.76 (0.39-1.46) 0.409 

     2nd Quartile 0.91 (0.51-1.59) 0.729  0.96 (0.55-1.67) 0.877 

     3rd Quartile 0.86 (0.46-1.62) 0.638  0.99 (0.54-1.81) 0.973 

     4th Quartile 1.00    1.00   

Folate        

     1st Quartile 1.18 (0.65-2.17) 0.585  1.17 (0.65-2.17) 0.581 

     2nd Quartile 0.94 (0.55-1.63) 0.831  0.88 (0.55-1.63) 0.643 

     3rd Quartile 0.99 (0.59-1.68) 0.979  1.22 (0.67-1.88) 0.662 

     4th Quartile 1.00    1.00   
*Model 1: Adjusted for number of times/day child was breastfed; †Model 2: Adjusted for cariogenic dietary practices in first year of life 

 

Two additional models were run controlling for mother's schooling (Model 3) and oral 

hygiene practices at 12 months of age (Model 4). No micronutrients were associated with the 

outcome in either of these analyses (not in a Table). Moreover, the analysis stratified by 
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breastfeeding at 12 months (yes/no) revealed no associations between micronutrient intake and the 

outcome in either group of children (with and without breastfeeding at 12 months) (Table 4). 

 

Table 4. Occurrence of severe early childhood caries (S-ECC) at four years of age according to quartile 

intake of different micronutrients at 12 months following stratification by breastfeeding at 12 months 

of age. 

Micronutrients 

Breastfeeding at 12 months 
No (N = 169) Yes (N = 145) 

N 
With S-ECC 

p* N 
With S-ECC 

p* 
N (%) N (%) 

Calcium      0.832    0.628 
     1st Quartile 42 10 (23.8) 

 

36 16 (44.4)  
     2nd Quartile 42 13 (31.0) 36 16 (44.4)  
     3rd Quartile 43 10 (23.3) 37 20 (54.1)  
     4th Quartile 42 12 (28.6) 36 17 (47.2)  
Iron      0.682    0.579 
     1st Quartile 42 10 (23.8) 

 

36 19 (52.8)  
     2nd Quartile 43 12 (27.9) 36 16 (44.4)  
     3rd Quartile 42 11 (26.2) 37 18 (48.6)  
     4th Quartile 42 12 (28.6) 36 16 (44.4)  
Sodium      0.252    0.567 
     1st Quartile 42 11 (26.2) 

 

36 19 (52.8)  
     2nd Quartile 42 8 (19.0) 36 15 (41.7)  
     3rd Quartile 43 11 (25.6) 37 20 (54.1)  
     4th Quartile 42 15 (35.7) 36 15 (41.7)  
Zinc      0.404    0.394 
     1st Quartile 42 11 (26.2) 

 

36 18 (50.0)  
     2nd Quartile 42 9 (21.4) 36 17 (47.2)  
     3rd Quartile 43 11 (25.6) 37 21 (56.8)  
     4th Quartile 42 14 (33.3) 36 13 (36.1)  
Vitamin A       0.922    0.280 
     1st Quartile 42 11 (26.2) 

 

36 13 (36.1)  
     2nd Quartile 42 12 (28.6) 36 18 (50.0)  
     3rd Quartile 43 11 (25.6) 37 21 (56.8)  
     4th Quartile 42 11 (26.2) 36 17 (47.2)  
Vitamin C       0.832    0.148 
     1st Quartile 42 10 (23.8) 

 

36 19 (52.8)  
     2nd Quartile 42 13 (31.0) 36 18 (50.0)  
     3rd Quartile 43 10 (23.3) 37 20 (54.1)  
     4th Quartile 42 12 (28.6) 36 12 (33.3)  
Vitamin B1       0.922    0.677 
     1st Quartile 42 12 (28.6) 

 

35 17 (48.6)  
     2nd Quartile 42 12 (28.6) 37 15 (40.5)  
     3rd Quartile 43 8 (18.6) 37 19 (51.4)  
     4th Quartile 42 13 (31.0) 36 18 (50.0)  
Folate    0.572    0.579 
     1st Quartile 42 13 (31.0) 

 

36 18 (50.0)  
     2nd Quartile 42 9 (21.4) 36 17 (47.2)  
     3rd Quartile 43 14 (32.6) 37 19 (51.4)  
     4th Quartile 42 9 (21.4) 36 15 (41.7)  
* chi-square test 

 

Discussion 

The present study investigated the possible association between micronutrient intake at 12 

months of age and S-ECC at four years of age among children in southern Brazil. After controlling 

for socioeconomic factors, cariogenic dietary practices and oral hygiene habits, no micronutrients 
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were associated with the outcome. The same was true when the sample was stratified based on the 

absence/presence of breastfeeding at 12 months of age. To the best of our knowledge, this is the first 

longitudinal study to investigate the influence of micronutrient intake in the first year of life on the 

occurrence of dental caries in the subsequent years with the analysis of possible confounding factors. 

Findings from previous studies are contradictory, with reports of no relationship [10], a 

weak relationship [9] and even a direct relationship between micronutrient deficiencies and dental 

caries [7,11,13]. However, studies that have related malnutrition or micronutrient deficiencies to 

dental caries in the primary dentition offer indirect evidence of this association [19-22]. In contrast, 

some studies suggest a cariogenic effect of micronutrients [6,8]. A systematic review of randomized 

clinical trials identified vitamin D as a promising caries prevention agent, despite the low degree of 

certainty regarding the reduction in the incidence of tooth decay [23]. Similar to our findings, a 

recent cross-sectional study with a large sample size of schoolchildren in Taiwan showed that 

calcium intake was only associated with dental in the crude model. However, after adjustment for 

confounding factors, the daily intakes of Ca/P ratio was associated with dental caries [13]. 

The fact that most previous investigations into this issue have been carried out on animals or 

using a cross-sectional design may partially explain the divergences and also hinders comparisons 

with the present findings. Cross-sectional studies can even conceal a reverse causality relationship, in 

which the occurrence of caries can determine a lower intake of nutrients. Indeed, it has been already 

suggested that S-ECC is a risk factor for nutritional deficiency and not vice versa [24]. The 

clarification of this issue is important because it is the basis for the planning of prevention strategies 

aimed at adverse health conditions in childhood. In one of the few longitudinal studies with a 

reasonable sample size, the authors investigated 21 micronutrients in 259 South African children at 

12 months of age and reported an effect on oral health at five years of age [9]. However, the authors 

found a weak, isolated association without clinical importance between magnesium intake and dental 

caries.  

Exclusive breastfeeding is recommended for the first six months of an infant’s life, after 

which solid foods should gradually be incorporated into the diet until reaching meals similar to those 

eaten by the rest of the family at 12 months of age. Micronutrient intake from healthy eating habits 

in the first years of life is necessary to proper physical and immunological development and also 

reduces the rates of morbidity and mortality in children. Stunted growth, anemia and infections are 

directly related to micronutrient deficiencies [25]. 

The relationship between micronutrient intake and dental caries may occur in different ways. 

It is possible that micronutrients are protective elements against the occurrence of dental caries by 

contributing to the formation of tooth enamel or by protecting the enamel from bacterial effects [7, 

26, 27]. This effect is plausible, since micronutrient intake at 12 months of age may reflect intake in 

the previous months, when the primary molars are undergoing the process of calcification. 

Moreover, micronutrient deficiencies are reported to increase the risk of enamel hypoplasia [28], 

which could indirectly contribute to the occurrence of dental caries [29]. The present sample had a 
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sufficient size and included children with a wide variety of intake regarding different micronutrients. 

Thus, one would expect a clinically important association between the exposure variables and 

outcome if such an association existed in the source population. 

Our results together with previously published data suggest that the effects of eating habits 

in the first year of life on the occurrence of dental caries is much more related to dietary practices per 

se, such as the consumption of fermentable carbohydrates [1,5], than issues regarding nutrition or 

tooth formation. The theoretical implications of these findings underscore the need for further 

studies that investigate the effect of dietary practices on the occurrence of S-ECC.  

From the practical standpoint, the present findings have implications on both the individual 

and collective levels. A large portion of the population believes that dental caries is related to a “lack 

of calcium”, “weak teeth” or the chemical constitution of teeth. These beliefs may lead individuals to 

the notion of the inexorability of dental caries, against which one can do nothing. It therefore seems 

fundamental for health professionals to demonstrate that adequate oral health is achieved with 

simple dietary habits that do not represent additional expenditures to the family [30] and also 

involve the protection of general health in children by combating risk factors that are common to 

different chronic conditions. Thus, the present findings can serve as support to health professionals, 

educators, administrators and students from different communities.  

Some aspects regarding the methodology of the present study merit mention. The 

proportion of children lost to follow up was considerable. This is a major problem in cohort studies, 

especially among populations that move frequently. Despite the exhaustive collection of personal 

identification data, a significant number of families moved in the first weeks following the birth of 

the child without informing the researchers. However, a sensitivity analysis described in a previous 

article demonstrated similarity in the baseline characteristics between the children who remained in 

the study and those lost to follow up [5]. Therefore, selection bias is unlikely. The data on dietary 

habits were based on interviews with the mothers, with no assurance that the quantities reported 

were indeed those consumed. However, if any information bias had occurred, it is unlikely to have 

made a significant difference. Moreover, the methodology employed, which involved interviews in 

the families’ homes for the collection of data on dietary practices, is the most indicated when 

collecting nutritional data in a relatively large sample. It is possible that the collection of behavioral 

data in the families’ homes leads to truer responses. The fact that the questions on eating habits 

involved recent practices also reduces the possibility of recall bias. 

 

Conclusion 

The results of the present study showed that variations in the intake of micronutrients at 12 

months of age were not a risk factor for the occurrence of severe early childhood caries at four years 

of age. These findings suggest that orientations regarding feeding practices for dental caries 

prevention should focus more on dietary aspects (local effect) than nutritional aspects (systemic 

effect). However, this hypothesis should be investigated in well designed intervention studies. 
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