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Factors associated with the
development of early childhood caries
among Brazilian preschoolers

Abstract: The aim of this study was to assess the prevalence of early
childhood caries (ECC) in children and investigate the influence of so-
ciodemographic variables, quality of oral hygiene and child-related as-
pects. A cross-sectional study was carried out with 593 children aged
three to five years. Data were collected through clinical examinations
and interviews with parents. Interviews with parents of the children
were conducted to acquire information on sociodemographic aspects,
breastfeeding, bottle feeding and harmful oral habits. Statistical analy-
sis involved the chi-square test and the Poisson regression. The preva-
lence of ECC was 53.6%. The occurrence of ECC was greater among
children with unsatisfactory oral hygiene (PR: 2.95; 95% CI: 2.42-3.60)
and those from a family with a lower monthly household income (PR:
1.625 95% CI: 1.24-2.10). In conclusion, unsatisfactory oral hygiene and
monthly income exerted an influence on the occurrence of ECC among
preschoolers.

Descriptors: Dental Caries; Epidemiology; Child, Preschool.

Introduction

Early childhood caries (ECC) is one of the most prevalent chronic
conditions among children, and exerts a negative impact on the quality
of life of both the child and the family."> The prevalence rate of ECC var-
ies in different populations, due partially to socioeconomic differences,
which lead to inequalities in the distribution of wealth, in the availability
of technological advances and in access to both education and healthcare
services.? According to a national survey carried out in Brazil, 53.4% of
five-year-old children had an average of 2.3 teeth with caries in 2010,
and approximately 80.0% of these cases were untreated.*

Studies have found that the frequency of ECC is greater among chil-
dren in families with a larger number of siblings® and those whose moth-
ers are younger.® Moreover, factors related to the family, such as parents’
schooling and monthly household income, are related to a greater dental
caries prevalence rate.”® According to the literature, young parent age, a
low level of education and insufficient knowledge regarding oral health
may lead to a greater prevalence of ECC among children.>*° Children
from families with a lower income may also have a greater dental caries
experience.!%!!

Insofar as dental caries may be more frequent in groups with a low-
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er socioeconomic status, and the prevalence of this
condition is high among Brazilian preschoolers, it is
necessary to determine the prevalence and distribu-
tion of this condition in this population, to enable
the establishment of appropriate preventive mea-
sures, including the education and motivation of the
nuclear family. These data are important, because
preschool children are not covered by public health
programs, thus subjecting young children to suffer-
ing chronic pain and discomfort.!?

With this in mind, the aim of this study was
to assess the prevalence of ECC in children aged
three to five years, and investigate the influence of
sociodemographic variables, quality of oral hygiene
and child-related aspects.

Methodology

A cross-sectional study was carried out in the city
of Diamantina, located in the northern part of the
state of Minas Gerais, in southeastern Brazil. The
human development index for the city is 0.748."3 Ac-
cording to the last census of the Instituto Brasileiro
de Geografia e Estatistica (IBGE),"* Diamantina has
a population of 45,880 inhabitants, 2,992 of whom
are children aged 0 to four years. The study popula-
tion included children from three to five years of age
treated at the ten basic healthcare units in the city
during immunization campaigns held in 2010.

A 44.8% prevalence rate for caries in the decidu-
ous dentition,” a 95% confidence interval and a 5%
standard error were considered in calculating the
sample size, establishing a minimum sample of 380
children. A correction factor of 1.2 was applied to
enhance the precision (n = 456 children), and an
additional 92 individuals were added to compen-
sate for possible losses, totaling a sample of 548
children. Systematic sampling was adopted for the
purpose of randomization, for which purpose the
children were arranged in a line; the first child was
examined, the second was not, the third child was
examined, and so on.

Data acquisition involved an oral clinical exam,
anthropometric measures and a questionnaire ad-
ministered in interview form to acquire information
on family structure (number of children, parents’
age and place of residence) and sociodemographic

aspects (monthly household income and parents’
schooling). A team made up of three researchers (an
examiner and two assistants) was installed at each
healthcare unit.

Prior to the fieldwork, the examiners underwent
a calibration and training exercise for the diagno-
sis of early childhood caries. Calibration was per-
formed using images of different clinical situations
on two separate occasions with a one-week interval
between sessions. Minimum intraexaminer agree-
ment was 0.81 and minimum interexaminer agree-
ment was 0.80.

During the exam, the child remained seated in
a chair in front of the examiner and facing a win-
dow, to make maximum use of natural light. The
criteria of the World Health Organization (WHO)
were used for the diagnosis of dental caries.'* ECC
was dichotomized as absent or present. Oral hygiene
quality was evaluated based on the presence of vis-
ible plaque. The tooth surfaces were scraped with a
clinical probe, and the presence of plaque indicated
unsatisfactory oral hygiene.

The children were weighed on a digital scale
(Plenna, Sao Paulo, Brazil). The scale was cali-
brated using an object of known weight. Stature
was determined on a stadiometer with a millime-
ter scale and two-meter maximum height (Welmy,
Porto Alegre, Brazil), placed on a flat surface. The
researchers who measured the children’s stature un-
derwent a training process prior to and during the
data collection. The examiners measured stature
and body mass on two separate occasions with a
15-day interval between readings to determine in-
traexaminer and interexaminer reliability using the
intraclass correlation coefficient (ICC: 0.86). Nutri-
tional status was determined through comparisons
made with the reference standards stipulated by
the American National Center for Health Statistics
(NCHS)."”

Birth information was obtained from the vacci-
nation card of each child. The children were classi-
fied based on the WHO criteria:

e very low birth weight (less than 1500 g),

¢ low birth weight (less than 2500 g) and

® normal birth weight (equal to or greater than
2500 g).1*
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Information on the child’s age, sex, any harmful
oral habits, bottle feeding, breastfeeding and gesta-
tional age was also acquired through interviews with
parents. The parents were asked if the child had any
harmful oral habits (pacifier sucking, finger sucking
and biting on objects) at the time of the study. Ges-
tational age was classified as “full term” (37 or more
weeks of gestation) or “premature birth” (less than
37 weeks of gestation).'s

Data analysis was performed using the Statisti-
cal Package for Social Sciences (SPSS for Windows,
version 17.0, SPSS Inc., Chicago, USA). Associations
between ECC and independent variables were deter-
mined using the chi-square test. Poisson regression
with robust variance was performed for the analy-
sis of factors associated with ECC. The magnitude
of the association of each factor with ECC was as-
sessed using non-adjusted and adjusted prevalence
ratios (PR), respective 95% confidence intervals (CI)
and p-values (Wald test). Explanatory variables with
a p-value of £ 0.25 in the bivariate analysis were in-
corporated into the model.

This study received the approval of the Human
Research Ethics Committee (register 077/09) of the
Universidade Federal dos Vales do Jequitinhonha e
Mucuri, Brazil.

Results

Five hundred and ninety-three preschool chil-
dren were evaluated. Mean age was 51.93 months
(standard deviation: 9.24 months). The female gen-
der accounted for 52.4% (n = 311) of the sample.
The prevalence of early childhood caries was 53.6%
(n = 318).

ECC experience was expressed as present/absent,
and comparisons were made in relation to the char-
acteristics of the children. ECC was significantly
associated with age (p = 0.014), duration of breast-
feeding (p = 0.014) and oral hygiene (p < 0.001; Ta-
ble 1).

ECC was significantly associated with place
of residence (p = 0.004), mother’s schooling
(p < 0.001), father’s schooling (p = 0.001), number
of children in the family (p = 0.032) and monthly
household income (p < 0.001; Table 2).

In the adjusted multivariate regression model,
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Table 1 - Distribution of ECC according to aspects related
to the child. (continued on next page)

ECC
No Yes p-value
n (%) n (%)

Sex

Male 128 (45.4) | 154 (54.6)

Female 147 (47.3) | 164 (52.7) 0.680*
Age (years)

3 91 (52.0) | 84 (48.0)

4 134 (47.2) | 150 (52.8)

5 50 (37.3) | 84 (62.7) 0.014**
Birth weight

Very low 0(0.0) 3(100.0)

Low 30 (55.6) | 24 (44.4)

Normal 240 (46.1) | 281 (53.9) 0.698**
Breastfeeding

No 21 (50.0) | 21 (50.0)

Yes 252 (46.2) | 294 (53.8) 0.749*
Bottle feeding

No 105 (43.7) | 135 (56.3)

Yes 168 (48.4) | 179 (51.6) 0.275*
Duration of breastfeeding (months)

<6 74 (51.4) | 70 (48.6)

610 12 89 (52.3) | 81(47.7)

> 12 108 (40.0) | 162 (60.0) 0.014**
Duration of bottle feeding (months)

<26 80 (45.9) | 94 (54.1)

> 26 86 (50.2) | 85(49.8) 0.452*
Harmful oral habits

No 159 (37.4) | 183 (62.6)

Yes 116 (46.4) | 134 (53.6) 1.0*
Nonnutritive sucking habits

No 222 (45.5) | 266 (54.5)

Yes 53(51.0) | 51(49.0)| 0.331*
Oral hygiene

Satisfactory 218 (73.6) 78 (26.4)

Unsatisfactory 52 (18.0) | 238 (82.0) | < 0.001*

oral hygiene (PR: 2.95; 95% CI: 2.42-3.60) and
monthly household income (PR: 1.62; 95% CI:
1.24-2.10) remained associated with a greater prev-
alence rate of ECC, regardless of the other variables
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Table 1 - (continued)

ECC
No Yes p-value
n (%) n (%)
Nutritional status
Ideal range 08 (44.9) | 255 (55.1)
Overweight/obesity 35 (61.4) 2 (38.6)
Nutritional risk 21 (46.7) 4 (53.3)
Underweight 7 (50.0) 7 (50.0)
Very underweight 1(12.5) 7(87.5) 1.0%*

* Pearson’s chi-squared test (p < 0.05); ** Linear trend chi-squared test
(p < 0.05).

(age, duration of breastfeeding, place of residence,
parents’ schooling, number of children in the family,
and mother’s age at the birth of the child; Table 3).

Discussion

Children with unsatisfactory oral hygiene and
those from low-income families had a greater fre-
quency of ECC. ECC was found in the majority of
children examined (53.6%). This prevalence rate is
similar to that reported in a Brazilian epidemio-
logical study carried out in 2010, which reports a
54.3% frequency of ECC.* The present study was
carried out in a region of Brazil with a Human De-
velopment Index of 0.748,'% indicative of low levels
of social and economic development. Thus, the pres-
ent findings confirm previous reports of a high fre-
quency of ECC among children in regions with low
levels of socioeconomic development.>'’

Adequate oral hygiene is one of the requisites
for preventing ECC. However, the majority of the
children in the present study exhibited poor oral
hygiene, characterized by the presence of clinically
visible plaque. Recent studies have also found an as-
sociation between dental caries and supervision dur-
ing brushing, and have concluded that preschoolers
do not yet have the manual dexterity needed for the
maintenance of adequate oral hygiene.?*?! While su-
pervision during brushing was not analyzed in the
present study, the high prevalence of unsatisfactory
oral hygiene may be explained by a lack of accom-
paniment by parents during tooth brushing, or else
unawareness on the part of parents regarding ad-

Table 2 - Distribution of ECC according to mother- and
family-related aspects.

ECC
No Yes p-value*
n (%) n (%)

Place of residence

Urban area 207 (50.3) | 204 (49.7)

Rural area 68 (37.3) | 114 (62.7) 0.004
Marital status

Single 3(47.4) | 103 (52.¢)

Married 135 (46.8) | 153 (53.2)

Divorced 3 (50.0) 3 (50.0)

Other 4 (40.9) 9(59.1) 0.746
Mother’s schooling (years)

>8 184 (51.4) | 174 (48.6)

<8 82 (37.6) | 136 (62.4)

Unknown 9(52.9) 8 (47.1) 0.001
Father’s schooling (years)

>3 148 (55.4) | 119 (44.6)

<8 93 (37.5) | 155 (62.5)

Unknown 34 (45.9) 40 (54.1) | < 0.001
Number of children in family

1or2 190 (49.5) | 194 (50.5)

> 2 85 (41.1) | 122 (58.9) 0.032
Monthly household income

> 2 fimes *v':;’ge 80(70.8) | 33 (29.2)

;I:Ir:'::fjvzze 192 (40.3) | 285 (59.7) | < 0.001
Mother’s age at birth of child (years)

> 24 136 (27.5) | 174 (72.5)

<24 137 (49.1) | 142 (50.9) | 0.215

* Pearson’s chi-square test (p < 0.05).

equate oral hygiene practices.

A greater frequency of ECC was found among
children from families with a lower household in-
come.?? In contrast, a study involving Chinese chil-
dren reports an association between dental caries
and a higher monthly income.?* However, the com-
parison between the two studies is limited by meth-
odological differences, such as the study design and
the method for evaluating ECC. Monthly household
income is directly related to other sociodemographic
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Table 3 - Prevalence ratios and confidence infervals for associations between ECC and associated variables (p < 0.05).

Variable e | 9%a b oo osuc b
Oral hygiene

Satisfactory

Unsatisfactory 3.11 2.55-3.79 < 0.001 2.95 2.42-3.60 < 0.001
Monthly household income

< 2 times the minimum wage

< 2 times the minimum wage 2.04 1.52-2.75 < 0.001 1.62 1.24-2.10 < 0.001

aspects reported to be associated with ECC. Low
household income is associated with the level of the
parents’ schooling, access to information regarding
health, and access to healthcare services. Inadequate
perceptions are also reported regarding the mainte-
nance of a child’s oral health, as well as the need to
use dental services and to have healthy eating and
hygiene habits.?°

Children who resided in rural areas had a greater
frequency of ECC in comparison to those residing
in urban areas. A study involving rural communities
in Mexico reports similar results.?* Isolation from
urban centers, restricted or inadequate knowledge
regarding oral health care and inefficient bacterial
control practices seem to explain the high levels of
ECC among children residing in rural areas.?’

A low parent schooling level may imply insuffi-
cient knowledge regarding oral health, and a conse-
quently greater number of caries in children.>%° The
present study also analyzed the schooling of fathers,
differing from most studies, in which only the asso-
ciation between the mother’s schooling and ECC is
addressed. The evaluation of the father’s schooling
is important, insofar as both parents have currently
become the main caregivers and educators of their
children.

Family size also exerts an influence on the oc-
currence of ECC.° In agreement with this statement,
the children in the present study—the families of
whom were made up of more than two children—
had a greater frequency of ECC.?? Children require
special attention and care in terms of oral health.
In larger families, the attention given by parents
is shared among the children. This may result in a
greater number of ECC, because of the lack of in-

360 | Braz Oral Res., (Sao Paulo) 2013 Jul-Aug;27(4):356-62

dividualized monitoring.® Thus, this association of
family size to occurrence of ECC could explain the
reduction in oral health care levels resulting from
the need for parents to divide their attention among
all family members.

In terms of child-attributed factors, the preva-
lence of ECC was associated with age, duration
of breastfeeding and oral hygiene. A tendency was
found regarding a greater prevalence of ECC associ-
ated with an increase in age, and with caries being
more common among the five-year-olds, in agree-
ment with findings reported in previous studies.?*?¢
This result can be explained by the change in the di-
etary habits and hygiene practices in older children.?

A prolonged period of breastfeeding was also
significantly associated with ECC. However, a lon-
gitudinal study involving preschoolers found that
prolonged breastfeeding was not a risk factor for
ECC, whereas other factors, such as age and high
sugar intake, were associated with the occurrence
of dental caries.?” Thus, caution should be exercised
when interpreting the association between the dura-
tion of breastfeeding and ECC in the present study,
insofar as this finding may have been influenced by
other variables, such as sugar intake, which was not
evaluated. Moreover, one may hypothesize that this
association is related to the absence of adequate oral
hygiene after breastfeeding, or a delay in starting
oral hygiene practices and a lack of parental assis-
tance during tooth brushing,?® which contributes di-
rectly to poor oral hygiene. This hypothesis should
be investigated in studies addressing the quality of
children’s oral hygiene as performed by parents’
after the breastfeeding period, as well as parents’
knowledge of their children’s oral health.
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The present study has limitations that should be
addressed. The cross-sectional design does not al-
low the evaluation of causality. Moreover, memory
bias may have occurred on the part of parents, re-
garding aspects related to the first year of the child’s
life, such as the duration of breastfeeding.

The findings of the present study demonstrate
that ECC continues to affect a large portion of
preschoolers and is related to familial and socio-
economic aspects, as well as factors inherent to the
child. The family context is related to the ability to
care for a child in terms of emotional and physical
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