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Social determinants of health and dental caries
in Brazil: a systematic review of the literature
between 1999 and 2010

Antonio Fernando Boing', Jodo Luiz Bastos', Karen Glazer Peres'',
José Leopoldo Ferreira Antunes", Marco Aurélio Peres"”

ABSTRACT: Objectives: To review epidemiological studies conducted in Brazil that investigated the distribution
of dental caries according to socioeconomic status and demographic characteristics, Methods: The systematic
review included articles published between 1999 and 2010 available in six bibliographic sources, without any
other restriction. We analyzed the bibliometric and methodological characteristics of the studies, and the
direction and statistical significance of associations tested. Results: Of the 1,128 references identified, 67 were
incorporated into this smdy. There was a higher percentage of publications in the last two years and most of
the studies were conducted in the South and Southeast of the country with a young population. The cross-
sectional design, using a complex sampling procedure, was the most commonly adopted. The DMET and
dmft indexes were the most commonly used to measure dental caries, while sex/gender, income, education,
race/ skin color and type of school were the most common socioeconomic exposures. Conclusions: Most
studies identified a high rates of dental caries among the poorest, least educated, black and brown and female
individuals. A more detailed methodological and theoretically sound study of the relationship between dental
caries and socioeconomic conditions is needed.
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RESUMO: Objetivos: Revisar pesquisas epidemiologicas conduzidas no Brasil que investigaram a distribuigdo da carie
dentéria segundo condicbes socoecondmicas e demogréficas. Métedes: Na revisdo sistemdtica, foram incorporados
os artigos publicados entre 1999 e 2010 disponiveis em seis fontes bibliograficas, sem qualquer outra restrigio.
Analisaram-se as caracteristicas bibliométricas e metodologicas dos estudos, além da direc3o e significincia estatistica
das associacOes testadas. Resultados: Das 1.128 referéndias identilicadas, 67 foram incorporadas ao presente estudo.
Observou-se maior volume de publicacées no {iltimo biénio analisado, a maior parte dos estudos foi conduzida no
sul e sudeste do Pais com populacdes jovens. O delineamento transversal, utilizando amostragem complexa [oi
o mais comum. Os indices CPO-D e ceo-d foram os mais empregados para medir cirie dentéria, e sexo/género,
renda, escolaridade, raca/ cor e tipo de escola foram as exposi¢des socioecondmicas mais frequentes. Conclusaes:
A major parte dos estudos identificon ocorréncia mais elevada de carie dentéria entre os grupos mais pobres,
menos escolarizados, de raca/ cor parda e preta e do sexo/ género feminino. Maior detalhamento metodologico e

aprofundamento tedrico da relagdo entre a cirie dentaria e as condicbes socioecondmicas sdo necessérios.

Palavras-chave: Carie dentdria. Desigualdades em saiide. Revisao. Hpidemiologia. Satide bucal. Brasil.

INTRODUCTION

Dental caries is responsible for a high load of oral disease, affecting, in the early 21st
century, between 60% and 90% of school-aged children and a significant proportion of
the world’s adults'. Its distribution differs between continents and internally in them,
with a significantly high magnitude in the Americas and lower in Africa. Regions that
are more or less developed economically also show divergent trends in the occurrence
of dental caries. Epidemiological studies conducted from the 1980s reveal a decreased
in caries (medium DMFT index) in 12-years-old adolescents with high- and middle-
income countries™*, while there is some stability and even a slight increase in the extent
of caries in pre-school aged children®”,

Several negative effects of decay on the lives of individuals have been described
in the literature. Sheiham'® stressed that the disease adversely affects the welfare
of children, while Acharya and Tandon'' described that the experience of dental
caries in early childhood impacts negatively on their quality of life and that of their
parents. In addition, dental caries is a major cause of tooth loss, especially among
youth and adults'",

Biological, behavioral and socioeconomic factors are associated with the occurrence
of dental caries. The relationship of this disease with the presence of Streptococcus mutans,
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accumulation of dental plaque, insufficient oral hygiene for plaque removal, frequent and
regular consumption of sucrose-rich foods and nocturnal feeding is well established'"".
The main preventive and therapeutic measure against caries is the constant exposure
to therapeutic concentrations of fluoride, especially through fluoridated toothpaste
and water'’. Socioeconomic conditions have been identified as distal determinants of
caries development, modulating the exposure to risk and protective factors mentioned,
in addition to oral health services.

The unequal distribution of dental caries has been reported in studies with different
designs and in different countries'”"”. In this context, the study of socioeconomic
inequalities in the distribution of dental caries is one of the research priorities of the
World Health Organization (WHO) in the 21" century®. The WHO, the World Dental
Federation and the International Association for Dental Research (IADR) highlighted
the reduction of inequalities in oral health between social classes and between countries
with different income levels as their global oral health goal for the year 2020”. In 2009,
under the direction of the IADR, the group Global Health Inequalities (GOHIRA) was
created, as an initiative to investigate oral health inequalities at a global level*.

In 2006, the National Commission on Social Determinants of Health', was created
in Brazil to encourage and coordinate the production of evidence on health inequities.
Considering the high concentration of wealth and riches in the country, which puts it
among the most unequal in the world, and the existence of a health care system that has
equity as one of its principles, knowing the studies that investigated social inequalities
in the occurrence of dental caries in a systematic way is of great relevance to the areas
of research and health planning.

This study aimed to identify and analyze the epidemiological studies conducted in
Brazil that investigated the association between dental caries and conditions related to

socioeconomic status, color/race and sex/gender.

METHODS

This systematic review comprised an electronic search in six bibliographic sources:
Web of Science, Scopus, PubMed, LILACS (Latin American and Caribbean Health
Sciences Literature), SciELO (ScientificElectronic Library Online) and BBO (Brazilian
Dental Bibliography). Whenever possible, the MeSH (Medical Subject Headings) and
DeCS (Descriptors in Health Sciences) thesauri were consulted to construct the search
keys. In situations where it was not possible to use controlled terms, the search was
carried out using free terms, which were selected based on the experience of the

authors of this review.

' Brazil. Decree of March 13th, 2006. Establishes, under the Ministry of Health, the Commission on
Social Determinants of Health - CNDSS. Available at: http:/ / www.determinantes.fiocruz.br/ decreto.htm.
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The search was restricted to articles published between 1999 and 2010, excluding books,
book chapters, papers, theses and dissertations. There was no limitation on the language
used in publications. Search strategies in each bibliographic source were as follows:

Web of Science: TS=(dent* car*) AND TS=((Brazil) OR (Brasil)) Timespan=1999-2010;
Scopus: INDEXTERMS(“dental caries”) AND INDEXTERMS("Brazil”) AND
INDEXTERMS(“socioeconomic factors” OR “educational status” OR “social class”
OR “socioeconomics” OR “state government” OR “geographic locations” OR “skin
pigmentation” OR “race relations” OR “ethnic difference” OR “race difference” OR
“population groups” OR “ethnic groups” OR “race” OR “minority groups” OR “sex”
OR “sex factors” OR “sex difference” OR “sex ratio” OR “urban health” OR “rural
health” OR “urban population” OR “rural population”) AND PUBYEAR AFT 1999;
Pubmed: (“tooth demineralization”|MeSH Terms] AND “Brazil”|MeSH Terms])
AND (“socioeconomic factors”[MeSH Terms] OR “geographic locations”| MeSH
Terms| OR “skin pigmentation”|MeSH Terms| OR “race relations”|MeSH Terms|
OR “population characteristics”’|MeSH Terms] OR “ethnic groups”[MeSH Terms|
OR "sex”|MeSH Terms| OR “sex factors’[MeSH Terms| OR “urban health”|MeSH
Terms| OR “rural health”| MeSH Terms] OR “urban population”| MeSH Terms| OR
“rural population”| MeSH Terms|) AND (“1999”|EDAT| : “2010”"[EDAT']);
LILACS: ((MH]["Cérie dentéria”) and (MH|"BRASIL”) [ Categoria DeCS;

ScELO: carie | All Indexes| or desmineralizacao dental [ All Indexes| or desmineralizacao
do dente [All Indexes]. In this source, the equivalent in English and Spanish of the
search keys were also used;

BBO: ((MH]"Carie dentaria”) and ({ MH|"BRASIL”) [ DeCS Category |.

All articles identified were exported from their sources to the bibliographic management
program EndNote, version 8. Duplicate references were excluded, and the reading of the
titles and abstracts was performed by the first two authors of the study, independently.
Studies considered eligible had the following characteristics: (1) presented epidemiological
design, regardless of the type; (2) conducted analysis of the distribution of dental caries
by sex/gender, race/ color or socioeconomic status. In this case, both the outcome and the
exposure could have been analyzed by any indicators; (3) the study subjects resided in Brazil.
In order to resolve any disagreements, the pair of reviewers sought consensus and, when
necessary, they read the article in its entirety to decide on its continuation on or exclusion
from the review.

The selected articles were read in their entirety and their data was extracted
according to a previously prepared sheet that was pre-tested in three articles. This
information was collected from each article independently and compared between the
pair of reviewers; disagreements were resolved by consensus. All data collected were
typed in the software EpiData 3.1, with automatic controls for consistency and range
to minimize potential typos.
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In the first section of the data production instrument, information was gathered
on the year of publication, the institutional affiliation of the first author, the journal in which
the study was published, the region of the country in which the study subjects resided, the
sample size (excluding losses and refusals) and the minimum and maximum ages of
the participants. Another aspect examined was whether the studies made the theoretical
basis that related the exposure to outcome studied explicit, that is, whether the authors,
supported by the literature, presented any theoretical elaboration on how dental caries
is associated with socioeconomic conditions. Next, the type of study (cross-sectional,
ecological, case-control, cohort or not set), the sampling process (equiprobabilistic, complex,
convenience, census or not described), whether or not parameters were defined for the
calculation of sample size and criteria for participant eligibility were recorded. Also, we
analyzed which indicators were used to measure the outcome and exposures, as well as
if they had been defined in the study. We also verified whether reproducibility measures
of the measurement of outcome were estimated, and whether strategies for quality
control in the production of data were used. Losses and refusals were also evaluated, in
addition to whether the reasons for them were reported, whether reproducibility values
of the measurement of outcome were presented and if the estimates of the occurrence of
the outcomes were presented with their respective confidence intervals or accompanied
by another measure of accuracy. Finally, for each exposure and outcome assessed in the
studies, we checked if there was a statistically significant association (p <0.05) and its
direction (positive, negative, U-shaped, nonexistent or not described) and registered that
fact. Data were analyzed using software Stata 9, through estimation of absolute and
relative frequencies of the analyzed variables.

RESULTS

A total of 1,128 references were initially identified, including 434 duplicates. Finally,
67 studies were analyzed in this review (Figure 1). The main reason for exclusion of the
references identified was the fact that these studies did not address the epidemiological
associations of interest for this review. The most recent biennium (2009 — 2010)
was the one that concentrated a higher proportion of studies, 55.3% of which were
published between 2007 and 2010 (Table 1). Almost seven in every ten studies were
conducted in the South or Southeast regions, and approximately one third of the first
authors were linked to Universidade de Sdo Paulo or to Universidade Estadual de Campinas.
The studies were published in 26 different journals, with the highest proportions in
Cadernos de Saude Piblica (11.9%) and Community Dentistry & Oral Epidemiology (11.9%).
The study population was predominantly young (mean age of maximum equivalent to
17 participants) and the median of the sample sizes embedded in each survey was of 480,
ranging from 19 to 46,407.
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Most studies showed cross-sectional designs (79.1%) (Table 2). The complex sampling
was most frequently employed, and 58.2% of the articles reported the parameters used to
calculate the sample, and 77.6% described the eligibility criteria for participants. In almost
all articles, the outcome was clearly defined and its measures of reproducibility were
reported in most of them. Still, it is noteworthy that 15.2% of the studies did not indicate
the sampling procedure employed. Furthermore, the theoretical basis of the relationship
between exposure and outcome was described in only one fifth of the studies and only 3.0%
reported the quality control of the data produced.

Table 3 shows the outcomes and socioeconomic exposures employed in the studies
reviewed. The DMFT indices were the most common outcomes (80.4%). Sex/gender,
income, education (the participant’s, maternal or paternal), race/ color and type of school
(public or private) were the most frequent exhibitions. A wide range of other forms of
socioeconomic measures was used in smaller quantities, in particular aggregate measures
such as proportion of households with water supply, income concentration index, human
development index and unemployment rate.

When testing the association of dental caries with maternal education, it was found
that in 82.6% of cases, the direction was negative (statistically significant in 57.9% of cases)
(Table 4). A similar pattern was observed when paternal education and the participant’s

1,128 references identified
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Figure 1. Flow diagram of systematic review on dental caries and socioeconomic conditions.
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