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Untreated early childhood caries: the 
role of parental eating behavior

Abstract: The aim of the present study was to analyze the association 
between parental eating behavior and untreated early childhood caries 
(ECC). A cross-sectional study was conducted with a representative 
sample of 432 parent-child dyads with children aged 18 to 36 months, 
at Municipal Child Education Centers in São José dos Pinhais, Brazil. 
The parents answered a questionnaire addressing demographic and 
socioeconomic characteristics, and the children were examined for 
dental caries (modified dmft index) by a single examiner (kappa = 0.80). 
A six-item questionnaire was administered addressing parental food 
consumption, parental control of the child’s food consumption, and 
parental offering of foods to the child. Three items were considered 
indicative of positive behavior, and three, of negative behavior. Univariate 
and multivariate Poisson regression analyses with robust variance were 
used for the data analysis (α = 0.05). The prevalence of untreated ECC 
was 20.3% (95%CI: 16.7–24.4). In the multiple regression model adjusted 
for the child’s age and the parent’s schooling, negative parental behavior 
was associated with a greater frequency of untreated ECC (PRa = 1.213; 
95%CI:1.032–1.427, p = 0.019), but lost its significance when adjusted by 
positive parental behavior (PRa = 1.156; 95%CI: 0.983–1.358, p = 0.079). 
Based on the present findings, positive parental eating behaviors are 
capable of minimizing the impact of negative parental behaviors on the 
prevalence of untreated early childhood caries.
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Introduction

Dental caries continues to be a challenge to public health. This highly 
prevalent disease exerts an impact on the quality of life of children 
and their families, and generates substantial costs.1,2 The literature 
clearly indicates that sugar intake is the main factor associated with the 
development of caries.3,4 However, reducing this intake continues to pose 
a major challenge to families.

Studies have indicated that parental factors are predictors of healthy 
behavior in children, such as the habit of brushing one’s teeth,5 and the 
adoption of healthy eating practices.6 The models set by, the attitudes 
shown by, and the foods offered by the family contribute to defining 
the eating behavior of children.6,7,8 Indeed, the home environment is 
capable of encouraging both healthy and unhealthy eating behaviors 
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in children.9,10 When parents offer adequate foods 
to their child, befitting the child’s age, in a calm 
setting, and accompanied by responsive vigilance, 
they promote conscious consumption in children, 
and facilitate the development of self-control and 
responsible eating behavior.11

Inappropriate parental behavior during meals, 
marked by parents’ consuming and offering the child 
inadequate foods, is associated with the development 
of dental caries.12,13 However, the same family may 
adopt both positive and negative behaviors in regard 
to diet; this suggests that the multiple nuances of 
parental behavior should be studied to gain a better 
understanding of how this behavior influences the 
occurrence of dental caries in children.

Early childhood merits special attention in this 
regard, since the eating habits adopted in this phase 
are predictors of future practices. Therefore, the aim 
of the present study was to analyze the association 
between parental eating behavior (positive and 
negative aspects) and dental caries experience in 
early childhood.

Methodology

This study received approval from the institutional 
review board of the Health Sciences Department of 
the Federal University of Paraná (certificate number: 
2.033.588, dated 26 April 2017), and was conducted 
according to the STROBE Statement.

A cross-sectional study was conducted with a 
representative sample of preschool children aged 
18 months to 35 months and 29 days enrolled full-time 
at the Municipal Child Education Centers in the 
city of São José dos Pinhais, in southern Brazil. 
The sample size was calculated using the formula 
for proportion with a finite population to gather 
a sufficient number of individuals to compose the 
group being researched. In early 2017, 2667 children 
between 18 and 36 months of age were enrolled in the 
public child education system in the city of São José 
dos Pinhais. This research was part of a larger study 
with several outcomes, for which a more conservative 
calculation was adopted, with an outcome prevalence 
of 50% to maximize the sample size. A minimum 
sample of 404 children was determined, to which 

30% was added to compensate for possible dropouts, 
leading to a sample of 526 children, considering a 95% 
confidence level, a 5% precision for estimates, and a 
1.2 design effect to compensate for cluster sampling.

Random sampling was performed in two stages: 
educational units and children. In 2017, the city had 
43 Child Education Centers, 20 of which were randomly 
selected to ensure the representativeness of the sample. 
Moreover, proportional distribution was adopted to 
ensure the representativeness of students between 
18 and 36 months of age enrolled at each Child Education 
Center. The children were randomly selected after the 
schools were defined, to enable each child the same 
chance of being included in the study. If a selected child 
was not present, or did not meet the inclusion criteria, 
another child was selected at random.

The inclusion criteria comprised children aged 
18 to 35 months and 29 days, of either sex, enrolled 
at the Child Education Center, and a statement of 
informed consent duly signed by a legal guardian. 
The exclusion criterion was children with a systemic 
condition, such as a syndrome, cerebral palsy or 
other condition that impeded clinical examination or 
comparisons of nutritional status and eating habits, 
because of special needs (based on information 
provided by the parents/guardians).

Prior to the study, the researcher in charge of 
the data collection underwent training exercises 
(theory and analysis of clinical images for seven 
hours). Calibration was performed through clinical 
examinations at the pediatric dental clinic of the 
university, under the supervision of a researcher 
experienced in epidemiological studies, who served as 
the “gold standard.” This step involved the participation 
of 15 children who met the same inclusion criteria 
as those in the main study. Individual protective 
equipment was used to control cross-infection. 
Sterilized gauze was used to clean and dry the 
tooth surfaces. The first clinical examination was 
performed to determine the interexaminer agreement 
using the kappa statistic. After seven days, the same 
children were examined a second time to determine 
intraexaminer agreement. Kappa coefficients for 
dental caries were determined on a tooth-by-tooth 
basis, and were ≥ 0.80 for both interexaminer and 
intraexaminer agreement.
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A pilot study was then conducted at a Child 
Education Center in a city that was not included in the 
main study. Fifty-five questionnaires and statements 
of informed consent were sent to families selected 
by convenience to test the understanding of the 
data collection forms. On the day of the collection, 
22 children took part in the clinical examinations. 
Adjustments based on the pilot study were made in 
the order and graphic formatting of the questions, 
to facilitate the respondents’ understanding.

A self-administered questionnaire was created to 
collect information on demographic and socioeconomic 
characteristics for the main study, such as family 
income, and number of residents in the home, as well 
as characteristics of the guardians (marital status, 
schooling and employment status) and the children 
(sex and age). Parental eating behavior was also 
evaluated on the questionnaire using six questions 
– three considered indicative of positive behavior, 
and three, of negative behavior. These questions 
were developed based on the model proposed by the 
Parent Mealtime Action Scale (PMAS),14 which has 
been translated and validated for Portuguese.15 The 
scored response options were “never,” “sometimes,” 
and “always,” (with weights of 1, 2 and 3, respectively), 
and considered parental behavior in a typical week. 
The three questions on positive behavior were related 
to parental consumption (Do you eat vegetables every 
day?), parental control of the child’s consumption 
(Do you restrict your child from eating too much 
every day?), and the offering of healthy foods (Do 
you offer your child vegetables every day?). Higher 
scores given to these questions denoted more positive 
behavior. The three questions on negative behavior 
were related to parental consumption (Do you have 
sweetened soft drinks every day?), parental control 
of the child’s consumption (Do you let your child eat 
whatever he/she wants every day?), and the offer of 
unhealthy foods (Do you offer your child sweetened 
beverages or foods in his/her feeding bottle every 
day?). Higher scores on these questions denoted more 
negative behavior.

After the signed statement of informed consent was 
received, and the questionnaire was completed, the 
clinical examinations of the children were performed 
to collect data on caries at the Child Education 

Centers. The assessment was conducted following 
the criteria of the World Health Organization16, using 
the modified decayed, missing and filled teeth (dmft) 
index,17 which includes non-cavitated white spots. The 
examinations were performed under natural light 
with the child in a supine position, using sterilized 
WHO probes and flat mouth mirrors. The examiner 
used individual protective equipment to guard against 
cross-infection. Sterile gauze was used to clean and 
dry the dental surfaces, when needed.

Statistical analysis was performed with the 
SPSS software program (IBM. Released 2017. IBM 
SPSS Statistics for Windows, Version 25.0. Armonk, 
NY: IBM). The response variable (untreated ECC) was 
dichotomized as “present” (when the d component 
of the dmft index was marked, or a white spot was 
detected), or “absent” (when no teeth had cavitated 
carious lesions or white spots).

The independent variables were categorized as 
follows: guardian’s schooling (< 11 years of formal 
study; ≥ 11 years of formal study), guardian’s marital 
status (married/common-law relationship [living 
together for ≥ five years]; separated/widowed), 
guardian’s place of work (at home; outside the home 
with signed working papers; outside the home without 
working papers), child’s sex (female; male) and child’s 
age (in months). Household income per capita was 
dichotomized by the median as < R$ 500 or ≥ R$ 500. 
Parental behavior was considered a numerical value 
ranging from 1 to 3.

Associations between the response variable 
(untreated ECC) and other variables were tested using 
univariate Poisson analysis with robust variance. 
Variables with a p-value < 0.25 in the univariate 
analysis were incorporated into the multiple Poisson 
regression model with robust variance. Income was 
not included in the model because this item frequently 
went unanswered in the questionnaire. Variables that 
enabled the best adjustment, and those that remained 
significant were maintained in the final model. The 
significance level was set at 5% for all analyses.

Results

A total of 526 statements of informed consent 
were distributed. Two children were excluded due to 
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allergy to cow milk protein (reported by the parents); 
eight were excluded for changing to another Child 
Education Center, or being absent on the day scheduled 
for the clinical examination; 16 refused to undergo 
the clinical examination; and the questionnaire was 
not returned in 68 cases. Thus, the sample consisted 
of 432 children (response rate: 82.1%). The mean age 
of the children was 29 months (standard deviation 
[SD]: 4.7), and boys accounted for 57.2% of the sample.

The demographic and socioeconomic variables are 
displayed in Table 1. Most of the parents/guardians 

(73.1%) had less than 11 years of schooling 
(corresponding to an incomplete high school 
education), and were in a common-law marriage 
relationship (69.9%). The majority of the families 
were economically active, with formal employment 
and signed working papers (51.1%). Mean household 
income per capita was R$ 574.26 (SD = R$ 386.22), and 
the median was R$ 500 (range: R$ 16.70 to 2,500.00).

The prevalence of untreated ECC was 20.3% 
(95%CI: 16.7–24.4). No associations were found between 
untreated ECC and the child’s sex or household 
income per capita. The prevalence of untreated ECC 
was higher among children whose parents/guardians 
had less schooling, compared to those whose parents 
had more schooling (p = 0.040). The mean age of 
the children with untreated ECC was 30.9 months 
(SD = 0.43), and a median of 30 months (range: 19 to 
35 months). Children without caries were younger, 
with a mean of 28.7 months (SD = 0.26), and a median 
of 29 months (range: 18 to 35 months) (Mann Whitney; 
p = 0.008) (Table 2).

Negative parental behavior was associated with 
a greater frequency of untreated ECC (PRa = 1.213; 
95%CI: 1.032–1.427, p = 0.019). However, the association 
with negative behavior lost its significance when 
adjusted by positive behavior (PRa = 1.156; 95%CI: 
0.983–1.358, p = 0.079) (Table 3).

Table 2. Univariate poisson analysis with robust variance of association between socioeconomic variables and prevalence of 
untreated dental caries in preschool children. São José dos Pinhais, PR, Brazil (n = 432).

 Variable

Untreated caries

95%CI Yes No
Total  p-value PRc

 n (%) n (%)

Guardian’s schooling 

< 11 years 70 (22.6) 240 (77.45) 310 0.040 1  

≥ 11 years 15 (13.20) 99 (86.8) 114   0.583 0.348–0.975

Child’s sex

Female 30 (16.2) 155 (83.8) 185 0.055 0.679 0.457–1.009

Male 59 (23.9) 188 (76.1) 247   1  

Household income per capita            

≥ Median (R$ 500) 24 (15.2) 134 (84.8) 158 0.085 0.677 0.432–1.055

< Median (R$ 500) 47 (22.5) 162 (77.5) 209   1  

Child’s age (in months)

Mean (SD) 30.9 (0.43) 28.7 (0.26)   0.008 1.055 1.014–1.097

Median (min-max) 30 (19-35) 29 (18-35)        

Values lower than 432 are due to missing data for the variable. Significant results at 5% level in bold;. PRc: crude prevalence ratio; 
CI: confidence interval.

Table 1. Demographic and socioeconomic characteristics of 
guardians of preschool children. São José dos Pinhais, PR, 
Brazil (n = 432).

Variable n %

Conjugal status

Common law marriage 307 69.9

Non-common-law marriage 121 27.6

Schooling

< 11 years 310 73.1

≥ 11 years 114 26.9

Employment status

Works from home 104 24.5

Works outside the home with signed work papers 217 51.1

Works outside the home without work papers 104 24.5

Values lower than 432 are due to missing data for the variable.
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Discussion

The main finding of the present study was that 
negative parental eating behavior is related to a 
greater frequency of untreated ECC. However, positive 
parental behavior is capable of attenuating the impact 
of negative parental behavior on untreated ECC. This 
implies that dietary counseling for the prevention of 
dental caries should include all aspects of a family’s 
eating behavior, since the development of eating 
practices in children involves a complex interaction 
of behavioral, biological, environmental, familial and 
socioeconomic factors.18,19 It has been demonstrated 
that the eating pattern of parents sets an example 
capable of inducing healthy or unhealthy habits in 
the eating behavior of children.6

The fact that children tend to adopt the eating 
behavior of their parents has been known for decades.10 
Behavioral modeling is a process in which beliefs 
and attitudes are formed based on observing one’s 
parents.20 A recent systematic review on the modeling 
of food intake showed that the effects are substantial.21 
Children create perceptions regarding their parents’ 
food consumption, and reproduce this behavior.10 
Together with the availability of different foods and 
the family’s eating pattern, parental norms and habits 
constitute the references for children regarding what 
is appropriate for consumption.10,22 The introduction 
of new foods is also facilitated by parental eating 
behavior, since children are more likely to select and 
consume food that is not yet part of their routine 
when they see their parents doing so.23

Inadequate parental food consumption is associated 
with a diet that is poor in fruits and vegetables,24,25 and 
with a greater consumption of snacks by children.14,15,26 
It is likely that parents who eat inadequate foods will 
make such foods available at home; this facilitates 
the repeated offer of and access to these foods, and 
influences their acceptance by the child.7,10

Although negative parental eating behavior is 
related to adverse health conditions in children, such 
as overweight and childhood obesity,27,28,29,30 the dental 
literature correlating parental eating behavior and 
childhood caries is scarce. A Brazilian study involving 
686 five-year-old children and evaluating behavior 
at meals found that parental eating of sweets was 
associated with a greater frequency of untreated 
dental caries in their children.7

In contrast, parents who are more conscientious 
regarding the quality of their diet and that of their 
children, and who promote alternative foods with 
reduced fat intake, have children who experience 
fewer caries.7,10 Parental control over children’s eating 
habits also exerts an influence on the prevalence of 
dental caries.7,13,31 Establishing strategies for a diet 
marked by the consumption of healthy foods is 
fundamental, since the adoption of these strategies 
has a potentially positive impact on reducing dental 
caries among preschool children – even those with 
a high intake of foods with cariogenic potential.32

The present findings should be considered 
in the context of their limitations. Although the 
sample planning was designed with concerns 
for randomization and representativeness, the 

Table 3. Multiple poisson model with robust variance for untreated dental caries in preschool children. São José dos Pinhais, PR, 
Brazil (n = 432).

Variable Model 1 Model 2 Model 3

Parental behavior PRa 95%CI p-value PRa 95%CI p-value PRa* 95%CI p-value

Positive - - - 0.887 0.756-1.040 0.139 0.895 0.760–1.054 0.184

Negative 1.213 1.032–1.427 0.019 - - - 1.156 0.983–1.358 0.079

Child’s age 1.051 1.006–1.098 0.025 1.057 1.013–1.103 0.010 1.057 1.011-1.106 0.015

Guardian’s schooling

< 11 years 1
0.423-1.204 0.206

1
0.378–1.049 0.076

1
0.433–1.237 0.244

≥ 11 years 0.713 0.630 0.732

Values lower than 432 are due to missing data for the variable. Significant results at 5% level in bold. PRa: adjusted prevalence ratio; 
CI: confidence interval. Model 1: Association between untreated ECC and negative parental behavior adjusted by child’s age and guardian’s 
schooling; Model 2: Association between untreated ECC and positive parental behavior adjusted by child’s age and guardian’s schooling; 
Model 3: Association between untreated ECC and negative and positive parental behavior adjusted by child’s age and guardian’s schooling.
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generalization of results should be seen with caution. 
In addition, this research used a questionnaire 
specifically designed to address its objectives, and 
did not presume to develop an instrument to be used 
in other studies.

Moreover, since a self-administered questionnaire 
was used, we may presume that there was a certain 
degree of difficulty in understanding it, based on the 
level of oral health literacy of the respondents.33 As 
occurs with all questionnaires, it is also possible that the 
parents opted for more socially acceptable answers.34

We are just beginning to understand the complexity 
of factors that influence child eating behaviors 
associated with ECC. However, it is fundamental 

to consider these factors if we hope to ensure the 
effective implementation of educational measures 
that promote the adoption of healthy eating practices 
in early childhood.
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