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Dental caries and social factors: impact 
on quality of life in Brazilian children

Abstract: The objective of this study was to evaluate the impact of 
dental caries and social determinants in the Oral Health Related 
Quality of Life (OHRQoL) of children in Belo Horizonte, Brazil. This is 
a population-based cross-sectional study with a representative sample 
of 1,204 children aged 8 to 10 years randomly selected from 19 public 
and private schools. The children were clinically examined at school 
by two trained and calibrated examiners (Kappa = 0.78 - 1.00). The 
Decayed, Missing and Filled Teeth Index (DMF-T and dmf-t) was used 
for the diagnosis of dental caries. The social factors were determined 
by parents’/caregivers’ schooling, household income, number of people 
in the household, type of school, and by the Social Vulnerability Index. 
The Brazilian version of the Child Perceptions Questionnaire for ages 8 
to 10 years was used to assess the impact on quality of life. A total of 278 
(23.1%) out of 1,204 children had at least one cavitated carious lesion and 
47.0% presented a negative impact on OHRQoL. In the final multivariate 
Poisson’s regression model, household income and presence of untreated 
dental caries were statistically associated with a negative impact on 
OHRQoL (p < 0.001). Children with dental caries and from low-income 
families had a higher negative impact on OHRQoL.
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Introduction
Dental caries is a prevalent disease among children1 and can influence 

their quality of life in activities such as eating, sleeping, talking and 
enjoying the general health.2,3 In addition, dental caries affects young 
children’s growth and well-being.4,5

There is growing interest in assessing the impact of oral conditions on 
quality of life.6 It is suggested that the measurement of Oral Health-Related 
Quality of Life (OHRQoL) should be an essential component of oral health 
surveys.7 However, most studies addressing the pediatric population 
involve preschool children3,8,9,10 or those whose permanent dentition is 
fully established.11,12,13 Few studies14,15,16 have been conducted with children 
in the mixed dentition stage. Nonetheless, it is essential to evaluate the 
impact of dental caries on these children’s quality of life, taking into 
account their own perceptions. Given that, at the age of eight years, 
children already consider health to be a set of somatic and emotional 
symptoms, they are able to report all aspects of their health, using the 
same criterion of attractive as with adults.17 In a systematic literature 
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review on the association between social factors and 
OHRQoL, poorly educated and low-income women 
were associated with better perception of negative 
impacts on OHRQoL.18 Furthermore, elderly people 
reported less of an impact than did their younger 
counterparts.18 Notwithstanding, the association 
between social factors and the impact of dental caries 
on OHRQoL in younger people or children is not well 
established, because a significant association between 
age and a negative impact could only be found in the 
bivariate analyses of some studies.18 In other studies 
using multivariate-adjusted models, social factors such 
as low mother’s education and low household income 
were statistically associated with a higher negative 
impact on Child Oral Health-Related Quality of Life 
(COHRQoL).9,19,20 Moreover, high family income can 
be a protective factor for COHRQoL.20

The objective of this study was to evaluate 
the negative impact of dental caries and social 
determinants on the quality of life of 8-10-year-olds 
in Belo Horizonte, Brazil.

Methodology

Study design
A cross-sectional survey was carried out with a 

representative sample (1,204 male and female children 
aged 8 to 10 years attending public and private 
elementary schools) in the city of Belo Horizonte, 
Brazil, which is divided into nine regional areas of 
local administration. A multistage sampling technique 
was used to select the children. The sample size was 
calculated using an α-value of 0.05, a detectable error 
of 3%, and an expected prevalence of 62.3%, totaling 
1,002 children. The prevalence used for sample size 
calculation was that of the pilot study, due to the 
paucity of prevalence studies for this age group. The 
sample size was multiplied by 1.2 due to the clustering 
effect21 and an additional 20% was added to compensate 
for possible losses, adding up to 1,442 children (a total 
of 1,436 informed consent forms were obtained). To 
ensure representativeness, the sample was stratified 
according to administrative district and type of school. 
The percentage distribution of 8-to-10-year-olds in 
each administrative district was calculated based 
on the information provided by the local Board of 

Education. The distribution of participants was then 
determined by the proportion of this population 
in the respective school systems using data from 
the samples. The first stage consisted of randomly 
selected public and private elementary schools in 
each administrative district of Belo Horizonte. In the 
second stage, classes were randomly chosen from 
the selected schools.

Data collection
Two calibrated examiners used the Decayed, 

Missing and Filled Teeth Index (DMFT∕dmft)22 for the 
diagnosis of dental caries. Dental caries was present 
if children had one or more teeth with untreated 
carious lesions. The Dental Aesthetic Index (DAI)23 
criteria were used to assess malocclusion (confounding 
variable), which was dichotomized as either absent 
malocclusion (DAI ≤ 25) or present malocclusion 
(DAI > 25). Dental examinations were carried out at 
the schools during daytime hours. The examiners 
used appropriate sterilized equipment to avoid cross-
infection among the children.

During the calibration process, the examiners 
evaluated 70 children (5.8% of the sample and not part 
of the study population) from a convenience sample 
to assess inter-rater agreement (Kappa = 0.78 - 1.00) 
and re-examined these children after two weeks to 
assess intra-rater agreement (Kappa = 0.93 - 1.00).

The parents/caregivers provided information 
on their economic status when they signed the free 
and informed consent form. The socioeconomic 
background was determined using parents’/caregivers’ 
schooling, household income, number of people in 
the household (≤ 4 or > 4), type of school (private 
or public), and the Social Vulnerability Index. The 
Social Vulnerability Index is a local measure based 
on neighborhood infrastructure and access to work, 
income, sanitation services, healthcare services, 
education, legal assistance, and public transportation,24 

and was determined from children’s addresses. The 
index categorizes children’s addresses into five classes 
(class I to class V), with class I indicating the highest 
degree of social vulnerability and class V, the lowest 
one. The five classes were dichotomized into classes 
I and II for high vulnerability and III, IV and V for 
low vulnerability.
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In the assessment of schooling, parents or caregivers 
who had completed eight years of formal education, 
which in Brazil corresponds to elementary school, 
were compared with those who had not. Household 
income was measured in terms of the Brazilian 
minimum wage (up to 2 BMW or more than 2 BMW). 
In Brazil, children from a higher socioeconomic status 
usually go to private schools whereas those from a 
lower socioeconomic status attend public schools.

The Brazilian version of the Child Perceptions 
Questionnaire for ages 8 to 10 years was used to 
assess the impact on quality of life. An OHRQoL 
instrument was designed exclusively for this age 
group. This instrument has been proven valid 
and reliable for use in Brazilian children.25 This 
instrument consists of 25 items distributed into 
four subscales: oral symptoms (5 items), functional 
limitations (5 items), emotional well-being (5 items), 
and social well-being (10 items). The items address 
the frequency of events in the four previous weeks. 
The following five-point rating scale was used: 
never = 0; once/twice = 1; sometimes = 2; often = 3 
and every day/almost every day = 4. CPQ8-10 scores 
were calculated by adding the scores of all items, 
yielding a total score from 0 (no impact of oral 
condition on OHRQoL) to 100 (maximum impact 
of oral condition on OHRQoL). For the statistical 
analysis, the impact on OHRQoL was classified as 
either low (CPQ8-10 ≤ 10) or high (CPQ8-10 > 10) based 
on the median value of CPQ8-10 total score. Dental 
caries was considered present if the children had 
at least one cavitated carious lesion.

Data analysis
The Statistical Package for Social Sciences, version 

17.0 (SPSS Inc., Chicago, USA), was used for the 
statistical analysis. The Kolmogorov-Smirnov test 
could not confirm the normality of the sample. The 
Poisson regression model with robust variance was 
used for the univariate and multivariate analyses.

Ethical Approvals
The study was approved by the Human Research 

Ethics Committee of the Universidade Federal de Minas 
Gerais - UFMG (protocol no. 04.65.0.203.000-09). 
Parents/guardians and children read and signed an 

informed consent form prior to their participation 
in the study.

Results
One thousand two hundred and four (1,204) 

children were examined (boys accounted for 44.7% and 
girls for 55.3%), among whom 8-, 9- and 10-year-olds 
represented 28.2%, 35.5%, and 36.3% of the sample, 
respectively. The response rate was 83.3%.

The majority of the children lived in households 
with up to four persons (60.9%), their parents or 
caregivers had eight years or more of schooling 
(70.0%) and a family income equal to 2 or more than 2 
BMW (50.8%). Of the total sample (1,204), 76.5% were 
attending public schools and 63.0% lived in areas of 
low social vulnerability.

A total of 278 (23.1%) children had at least one 
cavitated carious lesion; 388 (32.2%) had malocclusion; 
and 566 (47.0%) presented high impact on OHRQoL.

In the bivariate analysis, a high impact on OHRQoL 
was significantly associated with the presence of 
cavitated carious lesions (p < 0.001), publicly schooled 
children (p < 0.001), parents with fewer than eight 
years of schooling, children from families whose 
household income was less than 2 BMW (p < 0.001), 
and children who lived in households with four or 
more people (p = 0.011) (Table 1).

In the univariate Poisson regression model, gender, 
the social vulnerability index, and the number of 
residents in the household were not statistically 
associated with the impact on OHRQoL (p > 0.05). 
In the final multivariate Poisson regression model, 
only household income and presence of untreated 
dental caries were statistically associated with a high 
impact on OHRQoL. Children with untreated dental 
caries were 1.41 times (95%CI:1.25 to 1.59; p < 0.001) 
more likely to experience a high impact on OHRQoL 
than those without cavitated carious lesions. Children 
whose household income was less than 2 BMW were 
1.31 times 95%CI:1.15 to 1.51; p < 0.001) more likely to 
experience a high impact on OHRQoL than those whose 
household income was higher than 2 BMW (Table 2).

Malocclusion was the only variable kept in 
multi-model fitting, thus preventing any interference 
with the association between other oral findings 
(dental caries) and negative impact on quality of life.
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Discussion
Children’s oral health can have an impact on their 

eating, smiling, speaking, and socializing. And when 
these activities are impaired, their quality of life is 
affected. Studies have shown that dental caries can 
influence children’s quality of life.26,27

In the present study, which is representative of 
the city of Belo Horizonte, in southeastern Brazil, 
children with untreated dental caries experienced a 
41% higher impact on OHRQoL than those without 
untreated dental caries. This finding had already been 
reported in another study with 112 children aged 8 to 
10 years.14 Other studies with children from different 
age groups and non-representative samples have 
been carried out to assess the association between 
dental caries and the impact on OHRQoL. A study 
carried out with 6- and 7-year-old Brazilian children 
showed that children’s quality of life was negatively 

influenced by untreated cavitated dentine lesions 
and their consequences.15 In addition, when dental 
caries is more severe, it has a negative impact on 
parents’ quality of life.20 Among younger Brazilian 
children (aged 2-5 years), the prevalence of any 
impact on OHRQoL is almost three times higher for 
children with dental caries compared to those who 
are caries-free.28

Malocclusion was used as a confounding variable 
because anterior segment spacing, a common finding 
at this stage, is statistically associated with impact on 
children’s OHRQoL.29 Furthermore, the prevalence 
of malocclusion (32.2%) was higher than that of 
dental caries (23.1%) in this sample. Moreover, the 
DAI was developed for permanent teeth and tends 
to be oversensitive during the mixed dentition 
period, possibly biasing the results due to transient 
developmental conditions.30

The prevalence rates of dental caries and 
malocclusion were smaller than the prevalence of high 
impact on OHRQoL (47.0%). That is probably because 
the children experienced many problems during the 
mixed dentition period (ages 6 to 12 years) related to 
natural processes, such as exfoliation of deciduous 
teeth, dental eruption, space due to an unerupted 
permanent tooth, which eventually affected their 
quality of life. This finding was expected owing to 
the complexity of changes at this stage and to the 
lack of specific indices for this phase. Therefore, this 
study is of great relevance, since studies on children 
in the mixed dentition stage are rare.

No statistically significant differences were found 
between genders regarding the impact on OHRQoL 
unlike other studies on children from different age 
groups.3,11 There may be several reasons for that, 
including the fact that most of the children in this 
study were in the mixed dentition phase. The recently 
erupted anterior permanent teeth did not have enough 
time to exhibit signs of the disease and the anterior 
primary teeth most affected by early childhood caries 
and more related to facial appearance had already 
exfoliated. Perhaps, the result could be different if 
esthetic had been affected by dental caries in the 
anterior region of the mouth, as shown by other 
studies with older children.

Table 1. Distribution of the sample according to the severity 
of the impact on quality of life and associated factors.

Variable
Impact on quality of life

Low
n (%)

High
n (%)

p-value* 

Gender

Female 340 (51.1%) 326 (48.9%) 0.134

Male 298 (55.4%) 240 (44.6%)

Cavitated carious lesions

No 537 (58.0%) 389 (42.0%) < 0.001

Yes 101 (36.3%) 177 (63.7%)

SVI

Low vulnerability 415 (54.7%) 344 (45.3%) 0.126

High vulnerability 223 (50.1%) 222 (49.9%)

Type of school

Private 181 (64.0%) 102 (36.0%) < 0.001

Public 457 (49.6%) 464 (50.4%)

Caregivers’ schooling

≥ 8 years of 
education

479 (57.0%) 361 (43.0%) < 0.001

< 8 years of 
education

158 (43.9%) 202 (56.1%)

Household income

≥ 2 BMW 371 (61.2%) 235 (38.8%) < 0.001

< 2 BMW 257 (43.9%) 329 (56.1%)

Residents in the household

≤ 4 403 (55.7%) 320 (44.3%) 0.011

> 4 224 (48.2%) 241 (51.8%)
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Children whose household income was less than 
2 BMW were 31% more likely to experience a high 
impact on OHRQoL than those whose household 
income was higher than 2 BMW. In other studies 
carried out in Brazil with 12-year-olds, household 
income showed a statistically significant association 
with all health domains of the CPQ11-14, the version of 
CPQ suitable for age of 12 years and showed a strong 
negative effect on OHRQoL. In younger Brazilian 
children (aged 2-5 years), lower household income 
was also significantly associated with OHRQoL,9 
confirming that household income influences 
COHRQoL regardless of the child’s age.

The prevalence of dental caries in the analyzed 
sample (23.1%) is significantly lower than that found 
in the pilot study (62.3%) conducted at a public school, 
indicating that dental caries experience and severity 
score of dental caries are influenced by the type of 

school.31 The present study assessed children from 
both public and private schools.

This study, which is representative of Belo 
Horizonte, southern Brazil, and innovates by including 
8-10-year-olds, underscores the importance of public 
health policies targeted at the treatment of dental 
caries, a treatable disease, thus avoiding its impact on 
the quality of life of these children. Most economically 
underprivileged children had a higher prevalence of 
dental caries and the greatest impact of the disease 
on their quality of life. In addition, public resources 
should be used to prevent caries in the permanent 
dentition of children in this age group.

Conclusion
This study demonstrated that dental caries 

and lower family income cause a negative impact 
on OHRQoL.

Table 2. Univariate and multivariate Poison regressions explaining the influence of independent variables on the high impact on OHRQoL.

Independent variable
Univariate Poison regression Multivariate Poison regression

PR (95%) p-value PR (95%) p-value

Gender

Female 1.09 (0.97-1.24) 0.274

Male 1

Cavitated carious lesion

Yes 1.52 (1.35-1.70) < 0.001 1.41 (1.25-1.59) < 0.001

No 1 1

SVI

High 1.10 (0.97-1.24) 0.267

Low 1

Residents in the household

> 4 1.17 (1.04-1.32) 0.065

≤ 4 1

Type of school

Public 1.39 (1.18-1.65) 0.002

Private 1

Caregivers’ schooling

< 8 years of education 1.30 (1.16-1.47) 0.003

≥ 8 years of education 1

Household income

< 2 BMW 1.45 (1.28-1.64) < 0.001 1.31 (1.15-1.51) 0.001

≥ 2 BMW 1 1

* gender, presence of cavitated carious lesions, type of school and social vulnerability index: n = 1,204; caregivers’ schooling: n = 1,200; 
household income: n = 1192; residents in the household: n = 1,188
† Malocclusion was used as confounding variable
†† SVI: Social Vulnerability Index; BMW: Brazilian minimum wage
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