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Abstract

Aim: To evaluate oral health-related quality of life of preschool children of Bauru, State of São
Paulo, Brazil, and associate it with socioeconomic profile of households. Methods: The sample
consisted of 229 preschool children between 3 and 5 years and the dmft (decayed, missing due to
caries, filled teeth) index was adopted for assessment children’s dental caries in accordance with
the standards recommended by the World Health Organization. Questionnaires were used for
evaluation oral health-related quality of life (Early Childhood Oral Health Impact Scale) and
socioeconomic profile of parents or guardians of the preschool children. Statistical analysis was
performed descriptively by relative and absolute frequencies and by Spearman’s correlation and
Kruskal-Wallis test (p <0.05). Results: A dmft of 1.65 (± 2.87) and a Sic Index 4.88 (± 3.20) were
found, indicating the polarization of dental caries in the studied group. It was verified low influence
of oral health on quality of life of the children examined. With respect to socioeconomic classification,
66.38% of families were in the lower middle class. Linear and statistically significant correlation was
found between dmft and oral health-related quality of life for the overall score and domains of the
questionnaire (p<0.001). Conclusions: It was found low influence of oral health on quality of life
of the preschool children and the assessment of socioeconomic conditions of the children’s families
may guide practices aiming to reducing inequalities in the distribution of dental caries in the population.
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Introduction

The association between social and economic conditions and dental caries
prevalence has been observed in several studies1. Researchers have found that
people living in precarious socioeconomic conditions are more favorable to be
exposed to risk factors that influence oral health conditions, and this is directly
related to quality of life, not only in functional domains, but also in its social and
psychological ones2. The environment in which children live and grow up has
also been reported as influencing their health behaviors and their perception of
oral health3.
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Oral health problems has been increasingly recognized
as important factors causing a negative impact on daily
performance and quality of life because they influence how
people grow, enjoy life, speak, chew, taste food, and socialize4

Most studies on evaluation oral health status were carried
out using only clinical measures, however, oral health-related
quality of life (OHRQoL) instruments should be used in
conjunction with them5. Adults’ and children’s perception
of health conditions takes place in a different way and in
the case of children that accuracy varies with cognitive
capacity for each age group. This ability may vary according
to the stage of emotional development, language or social
environment of the child. Moreover, the socioeconomic and
cultural conditions in which children were born and grew
up may also influence their perception6.

Thus, there may be a child’s difficulty in answering
questions concerning the events in their health during a
previous period of time depending on the age, where a
questionnaire directed to 12-year-old children should not be
answered by a 5-year-old child. The capacity for abstraction
as well as comparisons of physical characteristics and
personality starts from 6 years of age, and temporal concepts
from 8 years of age. This mean that very young children as
those in preschool age have difficulties in providing accurate
information on the influence of oral health conditions on
quality of life and, thus, questionnaires geared to this age
group are answered by parents or guardians of them7.

Based on the foregoing considerations, the main purpose
of this study was to evaluate the influence of oral health-
related quality of life of preschool children of Bauru, State
of São Paulo, Brazil, and associate it with socioeconomic
profile of households.

Material and methods

The research protocol was approved by the Institutional
Review Board (IRB) of Bauru Dental School, University of
São Paulo, Brazil, (process no 156/2009), and the
authorization for conduction of study was obtained from the
municipal secretary education and directors of kindergartens.
Also, written informed consent was obtained from the parents/
legal representatives prior to enrolment of the children.

To perform this cross-sectional observational research the
target population consisted of preschool children of public
Kindergartens in Bauru, State of São Paulo, Brazil, totaling
6502 preschool children. The municipality of Bauru has 60
public kindergartens8 and the city was divided according to
five regions described as follows: north, south, east, west and
central region. Thus, the districts of each region were grouped
to perform a raffle which would be the research participant.
Likewise, schools of each district were grouped and randomly
selected for the survey. This way, six public kindergartens
were randomly selected to be part of the research.

Sample calculation was made based on the error level á
= 0.05 and â error level of 0.20. For this calculation, was
established a correlation coefficient (R) of 0.20 finding an
amount of 198 children to be examined.

Six hundred thirty (630) consent forms were sent to the
five public kindergartens that were part of this research, and
there was a response rate of 36.35% allowing children to
participate in the study. The participating children were those
who were in kindergarten at the time of the survey and who
were allowed to participate in research through the informed
consent signed by parents/guardians, and who permitted
clinical examination. Therefore, 229 preschool children of
both genders between 3 and 5 years of age were examined.
However, this sample is not representative for preschool from
public kindergarten population.

Clinical examinations were performed by a calibrated
examiner and a recorder. An intra-examiner agreement of
0.92 was found. The preschool children were examined seated
on chairs under natural light and the materials used for the
clinical examinations were dental mirrors and CPI
(Community Periodontal Index) probes in order to remove
biofilm and to confirm visual evidence of caries. The clinical
examinations used for observation of the mean number of
decayed, missing due to caries or filled teeth (dmft index)
were performed according to the criteria established by the
World Health Organization (WHO)9.

To assess oral health-related quality of life of the
preschool children was used the Early Childhood Oral Health
Impact Scale (ECOHIS). The ECOHIS was developed by
researchers of North Carolina University by the selection of
13 items from the 36 that comprise the questionnaire Child
Oral Health Quality of Life Instrument (COHQOLI). The
Brazilian version of the questionnaire was transculturally
adapted in Brazil and this version has 14 questions, being
10 issues relating to the child subscale and 4 in the family’s
subscale. These items were considered most relevant to
measure the impact of oral health on quality of life of
preschool children and consider the experiences of the
children’s oral diseases and dental treatment10.

The ECOHIS is answered by the parents or guardians of
the children, assessing their perceptions about the influence of
oral health on quality of life of the children in preschool age.

The responses options are listed in codes ranging from
0 to 5, where code 0 = never, 1 = almost never, 2 =
sometimes 3 = frequently, 4 = very frequently 5 = do not
know. The amount scores and domains were calculated from
the sum of the reply codes. The responses “not know” were
counted, but were excluded from the sum to calculate the
amount score and by domain of each patient. The minimum
score obtained in the questionnaire was zero corresponding
to no influence of oral health on quality of life and the
maximum was 56 where there was strong influence of oral
health on quality of life of children.

It was proposed a classification of the questionnaire’s
results in different impacts aiming to verify the impact of
oral health on quality of life of preschool children. The total
score of the questionnaire ranges from 0 to 56 points. For
the classification, score = 0 was considered with no impact
and the score between 1 and 56 was divided into three equal
ranges, being weak impact, when the sum score of the
questionnaire is greater than zero and less than or equal to
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18.67, impact medium when the result is greater than 18.67
and less than or equal to 37.34 and strong impact, when the
score of the questionnaire is greater than 37.34 and less than
or equal to 56.

For the socioeconomic classification of the family was
used the methodology proposed by Graciano (1980) which
assess five factors that received a score system. The sum of
points allowed determination of an individual score and hence
the ranking of the participants in one of the six classes
propose11. Each of these factors has a specific goal, as follows:

Factor 1: The economic situation of the family. Seeks
to identify the level of family income.

Factor 2: Number of family members. It is considered
the number of family members who participate and/or depend
on the economic situation.

Factor 3: Statement of the head of the family. With the
evaluation of grade school to expand the possibilities for
social mobility. Seeks to identify the education level of the
medium in which the child lives.

Factor 4: Housing. Seeks to identify the status of
ownership of their living.

Factor 5: Occupation of the head of the family. Seeks
to identify through the profession and at the same time, social
cultural and economic level of household head.

Depending on the sum of points from the evaluation is
calculated socioeconomic classification itself, being: 0 to 5
points - Lower Low Class, 6 to 11 points- Upper Low Class,
12 to 20 points - Lower Middle Class, 21 to 29 points- Middle
Class, 30 to 38 points- Upper Middle Class and over 39 -
High Class.

Percentages of dmft and caries-free children were used
to describe dental caries distribution among preschool
children. Significant Caries Index (SiC Index), Gini
Coefficient and Care Index were adopted to assess the unequal
distribution of dental caries and oral health care.

SiC index was calculated by taking the mean dmft of the
one third of the individuals having the highest of dmft values
in a given population, and was used to measure the polarization
of the dental caries occurrence among preschool children12.
The Care Index was calculated using the means dmft without
caries-free. The component “f” (filled teeth) was divided by
the dmft and multiplied by 10013. The Gini Coefficient was
used to assess inequality of caries distribution in this study14.

The Kruskal-Wallis test was used for comparison of dmft
according to age. Spearman’s correlation test was used to relate
the mean dmft with the oral health-related quality of life and
socioeconomic classification as well as to relate the results of
oral health-related quality of life with the socioeconomic

conditions. A significance level of 5% was adopted. The tests
were calculated using Statistica 9.1 software.

Results

As much as 229 preschool children were recruited for
the study, being 50.66% boys and 49.34 girls. These 229
children were part of the survey because consent forms were
distributed beyond the amount calculated for the sample,
due to losses that occur when distributing the consent forms
of those mothers who do not want to allow the participation
of children in research, being examined all children whose
parents consented to participate.

Table 1 summarizes the distribution of dental caries of
preschool children examined according to age. There was a
higher dmft in 5-year-olds than in 3-year-olds, whereas at 3
years it was found a dmft of 1.07 (2.12) and at 5 years a dmft
of 1.98 (2.95). It was found a significant caries index of 4.88
(3.20), nearly three times higher than the average dmft.

The Gini coefficient shows a change from zero to one, where
zero is related to absence of inequality and one demonstrates the
presence of the same. In this population was observed a Gini
Coefficient greater expressiveness in 4-year-olds (0.83),
demonstrating the unequal distribution of dental caries.

The care index was used to assess the capacity of health
services in meeting the needs of the population, which
revealed a low percentage of care for this population (30.00%).
In the 4-year-old group there was the lower percentage of
care (22.00%), as described in Table 1.

With respect to socioeconomic status, it was found that
66.38% of the families of preschool children examined were
classified in the lower middle class, 21.83% were classified
in the middle class, 11.35% in the upper low, 0.44% in the
upper middle class and there was no family in the lower low
and high class.

According to the responses of the different domains of
the questionnaire oral health-related quality of life according
to age, was verified that symptoms and functional limitations
presented the highest means in subscale of children and
anguish of parents demonstrated the highest mean in subscale
of family. In the domains symptoms, psychological aspects
and anguish of parents there was an increase in average with
increasing age. It was verified statistically significant
difference in the domains’ symptoms (p=0.016) and self-
image (p=0.040), as shown in Table 2.

For the development of this research, it was proposed
the assessment of the impact of oral health status in quality
of life of preschool children, where it was observed 55.90%

Dental caries-related quality of life and socioeconomic status of preschool children, Bauru, SP

Age dmft (sd) Caries free SiC Índex (sd) Gini Coefficient Care index (%)

3 years 1.07 (±2.12) 68.97 3.44 (±2.55)          0.80        36.00

4 years 1.33 (±2.94) 69.74 4.04 (±3.94)          0.83        22.00

5 years 1.98 (±2.95) 50.00 5.34 (±2.95)          0.71        32.00

Amount 1.65 (±2.87) 58.95 4.88 (±3.20)          0.76        30.00

Table 1- Inequality on dental caries distribution of preschool children examined according
to age, Bauru, SP, 2010.
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3 yearsaverage (sd) 4 yearsaverage (sd) 5 yearsaverage (sd)   Amount Kruskal Wallis (p)

Symptoms 0.31 (±0.71) 0.46 (±0.93) 0.84 (±1.12) 0.65 (±1.04)          0.016*

Functional limitations 1.28 (±2.80) 0.89 (±1.76) 2.42 (±3.58) 0.30 (±0.12)          0.180 ns

Psychological aspect 0.28 (±0.88) 0.30 (±0.95) 0.63 (±1.34) 0.24 (±0.03)          0.241 ns

Self-image 0.21 (±1.11) 0.01 (±0.11) 0.27 (±0.88) 0.13 (±0.04)          0.040*

Anguish of parents 0.28 (±1.03) 0.55 (±1.31) 1.06 (±2.07) 0.41 (±0.01)          0.454 ns

Family function 0.17 (±0.47) 0.11 (±0.56) 0.35 (±0.95) 0.12 (±0.05)          0.366 ns

Amount 2.34 (±6.37) 1.82 (±3.29) 4.71 (±6.73) 3.49 (±6.09)          0.247 ns

Table 2- Average responses of oral health related quality of life of preschool children according to age, Bauru,
SP, 2010.

* Statistically significant difference. ns- No statistically significant difference

dmft (sd) Sic índex (sd) Caries free (%) Gini coefficient Care index (%)

No impact 0.49 (±1.14) 1.50 (±1.58) 78.13 0.85 39.00

Weak impact 2.95 (±3,64) 7.23 (±3.23) 36.26 0.63 28.00

Medium impact 4.60 (±3,40) 8.33 (±0.58) 20.00 0.39 26.00

Strong impact 0.00 (±0.00) 0.00 (±0.00) 0.00 0.00 0.00

Kruskal-Wallis p p<0.001*          -    -    -    -

Table 3 - Inequality on dental caries distribution according to different impacts of quality of life,
Bauru, SP, 2010.

* Statistically significant difference

of children with no impact of oral health on quality of life,
39.74% with weak impact, 4.36% of the preschool children
with medium impact, and no children with strong impact.

Assessing the dmft of children according to the different
impacts of oral health on quality of life, it was found that
children who showed no impact presented a dmft of 0.49
(1.14) and those who had a medium impact presented a dmft
of 4.60 (3.40), where it was found a statistically significant
difference between the different impacts (p<0.001).
Moreover, it was found a reduction in the percentage of caries
free children and the care index in accordance with the
increasing impact of oral health on quality of life as described
in Table 3.

Assessing the correlation between dmft and oral health-
related quality of life was observed a linear and significant
ratio for the overall score and domains of the questionnaire
(p<0.001). Relating oral health-related quality of life with
socioeconomic conditions of the families, it was observed a
significant inverse relationship (r =- 0.183, p=0.006), i.e.,
with higher influence of oral health on quality of life of
preschool children, lower the socioeconomic condition of
households, as well as between oral health-related quality of
life and income components (r =- 0.196, P= 0.003) and
housing (r =- 0.166; p= 0.011). However, no relationship
was found with the educational component of the parents or
guardians (r =- 0.113, p= 0.086). Relating dmft with
socioeconomic conditions of the families, it was found a
significant inverse relationship (r = - 0.190, p= 0.003).

Discussion

In order to evaluate the prevalence and severity of dental
caries according to WHO recommendations, this study used
the dmft index. It was possible to evaluate the caries

experience in preschool children from the city of Bauru, State
of São Paulo. It could be observed polarization of dental
caries in the studied group, with a Sic Index of 4.88 (+-
3.20) and it was found low care index, demonstrating the
limited access of this population to health services and the
low restorative care to which they have been exposed. The
findings of this study are consistent with the goals of WHO
for 2000 of 50% of caries-free children among 5-year-olds15,
but are not consistent with the goals of WHO for 2020 in
increasing the proportion of caries free children16.

It has been reported that when there is a large number of
cases concentrated in a small group of individuals exist a
phenomenon known as polarization17. This phenomenon is
expressed in the concentration of greater burden of disease
and treatment needs in a small portion of the population (20-
40%), whereas most the children presents caries-free (40-60%),
may be reflecting the measures of prevention and control of
dental caries, based on solid population strategy, in which
moved from a situation of high prevalence of the disease for a
large percentage of caries-free individuals18. In this sense, the
greater vulnerability to injury is associated with intense
exposure to risk factors and social deprivation. In some studies,
it was emphasized that the prevalence of dental caries
decreased as socioeconomic level increased, even in areas
without the addition of fluoride to public water supply19.

In order to quantify the extent which oral health
problems interfere on daily life and well-being of people,
were developed instruments of oral health-related quality of
life to assess the impact of oral health in the physical and
psychosocial development. Children, as well as young adults
are also affected by several oral health problems, which have
the potential to compromise the well-being and quality of
life of them 20-21.

The ECOHIS was developed for use in epidemiological

Dental caries-related quality of life and socioeconomic status of preschool children, Bauru, SP
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studies aiming to evaluate the influence of oral diseases and
treatment on preschool children’s quality of life. It considers
the experience of oral diseases and dental treatment of the
child’s lifetime with the answers provided by parents22.

There are few studies in the literature regarding the influence
of oral health on quality of life of children in preschool age.
This research found a greater influence of oral health on quality
of life in the domains’ symptoms and anguish of parents and
lower means on self-image and family function. The maximum
score obtained in the questionnaire was 33 points.

In this study the domains with the highest means were
symptoms and functional limitations, which demonstrate that
the influence of oral health on quality of life of children can
be perceived by parents/guardians, when there are symptoms
such as pain and limitations in daily activities such as speech
and feeding. These results highlight the need to promote health
education activities with parents or guardians of preschool
children in order to raise awareness about the importance of
maintaining a healthy primary dentition both for oral health
and general health of children in this age group.

Similarly, Pahel et al. (2007) found that the highest
average of the influence of oral health on quality of life
domains were registered in symptoms, followed by functional
limitations and emotional well-being. Children who had
higher caries experience reported greater influence on quality
of life that children who had lower caries experience7. In a
research conducted by Abanto et al. (2010)22 with preschool
children using the ECOHIS, parents reported greater impact
related to the child’s subscale (69.30%) than with family’s
subscale (30.70%). Parents reported no influence of oral health
on quality of life in 40.10% and in 59.90% of children in
child’s subscales and family’s subscale respectively. The
maximum score of 30 was recorded at child’s session and 12
on family’s session.

A recent study conducted in the city of Diamantina,
MG, Brazil showed that in the child impact section, “pain in
the teeth, mouth or jaws” was the most frequently reported
item by the parents (21.5%) and in the family impact section
the most frequently reported item was “felt guilty” (14.2%)23.

This research also aimed to assess the perception of
parents of oral health-related quality of life using a scale
with different impacts from preschool children with no
impact, weak impact, medium impact and strong impact, in
order to facilitate their use in public health, where it was
observed that 55.9 % of the children had no impact, i.e., a
score of zero, and 39.74% were weak impact of oral health
on quality of life. By linking the different impacts to the
prevalence of dental caries, it was observed that children
with medium impact showed a dmft of 4.60 (3.40) and those
with no impact a dmft of 0.49 (1.14).

Likewise, the study by Li et al. (2008) revealed that the
majority of parents reported a weak impact of oral health on
quality of life of their children before they perform dental
treatment, and according to the parents, the same children
had dental problems that required treatment 24.

According to Baldani et al. (2002)15, the assessment of
socioeconomic conditions allows to consider possible

etiologic factors of social inequalities such as income,
educational attainment and housing conditions. In this sense,
it was found that 66.38% of the families evaluated in this
study were in the lower middle class, 21.83%, in middle
class, 11.35% in upper low and 0.44% in the upper middle
class. Knowledge of these data allows a reorientation of health
care and public spending on prevention and care activities,
enabling a fair distribution of available resources, providing
more resources to those groups with the greatest needs.

Epidemiological studies have been conducted to evaluate
the relationship between oral health and socioeconomic
conditions and have been observed that low socioeconomic
status is related to higher prevalence of dental caries. The
reason for the association between oral health and
socioeconomic status is reasoned on the fact that
socioeconomic status determines access to resources that
determine the distribution of oral health, as well as, behavioral
factors and consumption of sugar among them: toothbrushing,
preventive activities and regular dental visits25.

Socioeconomic data were collected from parents in order
to allow inequalities in oral health-related quality of life to
be examined. An inverse and significant relationship was
found between dmft and socioeconomic conditions
(p=0.003) as well as the education level (p=0.046) and
housing (p=0.010).

 Likewise Meneghim et al. (2007)26 showed that income,
education level, housing conditions and socioeconomic status
have a significant relationship with higher prevalence of
dental caries27. Similarly, a study conducted in Piracicaba,
SP, Brazil, in 2009 found an inverse association between
dental caries with income and with education level of the
father and the mother.

The present study found inverse relation between oral
health-related quality of life and socioeconomic conditions
where children from low socioeconomic conditions
demonstrated higher influence of oral health conditions on
quality of life. These results indicate that people living in
low socioeconomic conditions have worst oral health
conditions due to exposure to risk factors interfering with
their quality of life. Similarly, a study conducted with
Brazilian schoolchildren found that higher impacts on
COHRQoL were observed for children presenting with
untreated dental caries. Socioeconomic factors were also
associated with COHRQoL, as poorer scores were reported
by children whose mothers had not completed primary
education (RR 1.31; 95% CI 1.17-1.46) and those with lower
household income (RR 1.17; 95% CI 1.05-1.31).2

Likewise, a study developed in Canada with
schoolchildren demonstrated that in children from higher
income backgrounds, mean CPQ

11-14 
scores were low, close

to the minimum score of 10, irrespective of the presence or
severity of oral diseases and disorders. For children from
lower income backgrounds, those free of oral diseases and
disorders also had relatively low scores. However, scores
increased significantly in the presence of oral disease. This
suggests that oral health problems have less perceived impact
on high income children, but a more marked impact on

Dental caries-related quality of life and socioeconomic status of preschool children, Bauru, SP
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children from low income environments3.
The questionnaires to evaluate oral health-related quality

of life of preschool children can be a valuable instrument to
demonstrate the perception of parents about the oral health
of their children and to guide the oral health attention of
this population group.

The present study identified low impact of oral health
on quality of life of preschool children examined from the
perspective of parents and verified socioeconomic inequalities
associated with oral health related quality of life of the children.
The results indicate the need of planning educational activities
with parents about the importance of taking care of the primary
teeth as well as the low capacity of the health system to treat
people of this age group. The assessment of perceived needs
by the use of quality of life questionnaires as well as
socioeconomic parameters can assist the planning of oral health
programs aiming the reduction of unnecessary and unavoidable
inequalities in the distribution of dental caries in populations
of different socioeconomic conditions.
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