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Abstract

Background: There is significant evidence of inequalities in the need for dental treatment, and their
monitoring is essential for public health planning. Objective: To measure the extent of the association
between socioeconomicinequality and need for dental care. Method:This study used data from the 2011
Survey of Oral Health Conditions, including a representative sample of adolescents (n=2,310) and adults
(n=1,188) from the state of Minas Gerais, Brazil. Need for dental treatment was evaluated according to
criteria of the World Health Organization (WHO). Family income was used as a measure of socioeconomic
status. The magnitude of socioeconomic inequalities related to the need for treatment was assessed using
the slope index of inequality (SIl) and the relative index of inequality (RIl). Results: Among adolescents,
the Sl was -22.9% (95% Cl -34.8; -11.0) and the estimated Rll was 0.61 (95% Cl 0.47; 0.79). Among adults,
the SIl was -28.0% (95% Cl -39.8; -16.3) and the RIl was 0.58 (95% Cl 0.45; 0.74). Conclusion: There are
socioeconomic inequalities regarding the need for dental treatment, and individuals with lower family
income present a higher prevalence of need.
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Resumo

Introducao: As desigualdades na necessidade de tratamento odontolégico tém sido consistentemente
relatadas, sendo o monitoramento delas essencial para o planejamento da saude publica. Objetivo:
Avaliar a magnitude da desigualdade socioecondmica relacionada a necessidade de atendimento
odontolégico. Método: Utilizaram-se dados da Ultima Pesquisa de Condicées de Satide Bucal de Minas
Gerais, realizadaem 2011, com amostra representativa de adolescentes (n =2.310) e adultos (n = 1.188). A
necessidade de tratamento odontolégico foi avaliada de acordo com os critérios da Organizagdo Mundial
de Saude (OMS). A renda familiar foi utilizada como medida de posicdo socioecondmica. A magnitude
das desigualdades socioeconomicas relacionadas a necessidade de tratamento foi avaliada por meio
do Indice Absoluto de Desigualdades (IAD) e indice Relativo de Desigualdades (IRD). Resultados: Entre
adolescentes, o IAD foi de -22,9% (1C95% -34,8;-11,0) e o IRD estimado em 0,61 (IC95% 0,47; 0,79). Entre
adultos, o IAD foi de -28,0% (IC95% -39,8; -16,3) e IRD 0,58 (IC 95% 0,45; 0,74). Conclusao: Existem
desigualdades socioeconémicas relacionadas a necessidade de tratamento odontolégico, sendo que

individuos com menor renda familiar apresentam maior prevaléncia de necessidades.
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INTRODUCTION

Oral health problems, such as dental caries in permanent teeth, are among the most
prevalent diseases in the world'. Dental caries are preventable, and they affect about 35% of
the population worldwide'. Given the cumulative nature of oral health problems, assessment of
the need for dental treatment throughout life is essential for disease prevention and restorative
treatment. Also, unmet dental care need is a proxy for the absence or failure of health services,
and reflects people’s difficulty in obtaining adequate and affordable services more generally?.

In Brazil, data from the latest National Oral Health Survey show that one quarter of
adolescents aged 15-19 years had had a toothache in the six months before the interview?.
Among adults aged 35-44 years, 75% needed dental treatment®. The Brazilian public health
system provides dental treatment to all residents free of charge, and access has increased over
the past decade?*, but socioeconomic inequities in dental health and the need for treatment
remain? Roncalli et al.? observed that adults with lower educational levels had a higher
prevalence of need for restorative treatment, extractions, and prostheses than those with
higher education levels.

Socioeconomicinequalities in oral health are well documented in high-income countries®.
Monitoring socioeconomic inequalities is essential to assess changes in health conditions and
evaluate the unmet needs of socially vulnerable groups®. The United Nations (UN) 2030 Agenda
for Sustainable Development promotes the need to investigate inequalities, but few studies
have addressed socioeconomic inequalities related to the need for dental treatment?’.
The use of complex, regression-based measures to quantify these inequalities is particularly
scarce in Brazil®'°. Such measures enable the assessment of health status across all ranges of
socioeconomic status' and of the magnitude of the inequalities between groups and over
time'2. The paucity of evidence is among the main barriers to reduce global inequities in oral
health'. This study measured the extent of association between socioeconomic inequality
and need for dental care in a representative sample of adolescents and adults from the State
of Minas Gerais, Brazil.

METHOD

The data used were based on a cross-sectional study from the 2011 Survey of Oral Health
Conditions of the population of the State of Minas Gerais (SB Minas), Brazil'*. The State of Minas
Gerais is located in the southeastern region and is the second most populous state in the
country, with about 20 million inhabitants according to the Brazilian Institute of Geography
and Statistics (IBGE)™.

The SB Minas survey is a population-based sample representative of the State of Minas
Gerais and two domains of nonmetropolitan areas. These domains were defined according to
the allocation factor, and an indicator built based on the Health Needs Index and the Economic
Size Index. The allocation factor defined nonmetropolitan cities in Minas Gerais in quartiles
according to financial resources: Group 1 cities have the most financial resources, and Group
4 cities have the highest need. These groups were subdivided into two domains: Domain
1 included Groups 1 and 2, and Domain 2 included Groups 3 and 4. The sampling process
consisted of two stages in the capital (the first using the census tract and the second using
the household) and three stages in the cities located out of the metropolitan region (using
municipality, census tract, and household)*.

Each fieldwork team consisted of a dentist and a trained note taker who visited the
participants’domiciles to perform examinations and administer interviews. The questionnaire
addressed socioeconomic conditions, the use of dental services, and self-reported oral health.
The dentists were trained to give clinical oral health exams according to the methodology
internationally standardized by the World Health Organization (WHO)". The minimum kappa
considered acceptable was 0.65'®. The entire description of the study and sampling process are
published elsewhere'. The SB Minas was designed to be representative of the age distribution
of the State population. It conforms with the WHO suggestion to include five age groups:
5,12, 15-19, 35-44 and 65-74 years'’. The present study used data from adolescents aged
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12and 15-19years (n=2,310) and adults aged 35-44 years (n=1,188) who voluntarily participated
in the study and had complete information for all study variables. From the original SB Minas
sample, 109 cases were excluded from the adolescent group and 19 from the adult group due
to missing values in one or more of the variables used in the study.

WHO gives several reasons for research to target 12-year-olds and people aged 15-19.
In the former, all permanent teeth, except third molars, will be erupted, and in many countries,
it is the last age that a reliable sample can be obtained through the school system. Targeting
the latter enables evaluation of periodontal disease in late adolescence’. Both groups are
representative of adolescence; therefore, given our study aim, the groups were considered
together.

Need for dental treatment was the dependent variable, which was evaluated according
to WHO criteria'’. Each tooth was classified according to the following treatment needs: 1) no
need, 2) restoration of one surface, 3) restoration of two or more surfaces, 4) crown for any
reason, 5) aesthetic facet, 6) pulp treatment and restoration, 7) extraction, 8) remineralization
of white spot, and 9) sealant. The final variable was classified as yes or no. Individuals in need
of at least one dental treatment from the aforementioned list were considered as in need for
dental treatment, in line with a previous study’.

Family monthly income was the covariate used as a measure of socioeconomic status in this
study. The variable was collected during the survey using the same seven income levels used
in the Brazilian National Oral Health Survey, as follows: <250 BRL, 251-500 BRL, 501-1,500 BRL,
1,501-2,500 BRL, 2,501-4,500 BRL, 4,501-9,500 BRL, and > 9,500 BRL. One BRL corresponded to
0.586 USD at the time this study was conducted. In this study, this variable was recategorized as
<500BRL, 501-1,500BRL, 1,501-2,500 BRL, 2,501-4,500 BRL, and >4,501 BRL?°. For adolescents,
this information was given by the head of the household.

Descriptive analysis of the sample was carried out, followed by bivariate analysis using
the Rao-Scott chi-squared test to examine the association between the outcome (need for
dental treatment) and the covariates (family income and sex) . Following a previous study?,
the magnitude of socioeconomic inequalities related to the need for dental treatment was
assessed using the Sl and Rl . Both measures were obtained by regressing the outcome
variable on the socioeconomic status (family income) measure. Family monthly income was
included in the model in the form of a cumulative position score where the lowest family
income corresponded to 0 and the highest income to 1. The calculation involved ordering the
sample from the family with the lowest income to the family with the highest income. Each
income category was assigned a value that corresponds to the midpoint of the cumulative
distribution of the measure'. The SlI represents the absolute difference in the prevalence of
treatment need among those with higher and lower socioeconomic status, whereas the Rl
is the relative difference between the groups. A negative Sll and an Rll of less than 1 indicate
that individuals at higher income levels have a lower prevalence of dental treatment need.
All analyses were performed using the Poisson regression as previously applied?' and adjusted
for the participant’s sex. The models were separated according to the age groups of adolescents
(12 and 15-19 years) and adults (35-44 years). For all analyses, a 95% confidence interval (95%
Cl) was estimated. Analyses were performed using the Stata S.E. 15.0 software, using sample
weights and the survey (svy) command to account for the complex survey design.

The Research Ethics Committee of the Pontifical Catholic University of Minas Gerais
approved the research protocol of the SB Minas study. All participants signed an informed
consent form (ICF) prior to study commencement.

RESULTS

The mean age of the participating adolescents was 15.8 years (95% Cl 15.7;15.9); 21.3%
were 12-year-old and 78.7% were 15-19-year-old. Among the adults, the mean age was
39.4 years (95% Cl 39.2; 39.6). Table 1 shows the distribution of age groups according to sex
and family income. In both groups, most participants were female and reported a monthly
income of 501-1,500 BRL.
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According to the bivariate analysis, the need for dental treatment was significantly
associated with family income among adolescents and adults (Table 2). The Equiplot chart
(http://www.equidade.org/equiplot.php) was used to demonstrate the relationship between
income categories in each age group and the prevalence of need for dental treatment.

Figure 1 shows that the prevalence of need was higher among those with lower incomes.

Analysis of the magnitude of inequalities regarding need for dental treatment is presented
in Table 3. There were significant absolute and relative inequalities among adolescents and
adults. In the group of adolescents, the Sll was -22.9 percent points, and the Rllwas 0.61. Among
the adults, the Sll was -28.0 percent points and the Rll was 0.58.These results demonstrate that,
for both groups, individuals in the lower income position had a higher prevalence of need for

dental treatment (Table 3).

Table 1. Descriptive statistics of independent variables for adolescents and adults, SB Minas Gerais - 2011

Adolescents (n=2,310)

Adults
(n=1,188)

% (95% Cl)*

% (95% Cl)*

Sex

Male

46.8 (43.6-49.9)

35.0(31.5-38.7)

Female

53.2(50.1-56.4)

65.0 (61.3-68.5)

Family Income (BRL)

<500 9.2(7.2-11.7) 6.3 (4.7-8.3)
501-1,500 49.8 (45.4-54.2) 48.4 (42.5-54.3)
1,501-2,500 27.5(23.3-32.1) 27.5(23.4-32.0)
2,501-4,500 10.8 (8.3-14.1) 13.2(10.4-16.7)
>4,501 2.7 (1.5-4.8) 4.7 (3.0-7.3)

*95% Cl: 95% confidence interval

Table 2 - Proportion of adolescents and adults with dental care treatment needs by sex and family
income, SB Minas Gerais - 2011

Adolescents (n=2,310)

Adults (n=1,188)

% (95% Cl) p-value % (95% Cl) p-value
Sex 0.888 0.991
Male 45.8 (41.3,50.4) 51.2 (44.7,57.7)
Female 46.2 (41.8,50.6) 51.3(46.0,56.5)
Family Income (BRL) <0.001 <0.001

<500 65.0 (55.4,73.5) 71.0(58.9,80.7)
501-1,500 47.1(41.8,52.4) 55.9(50.1,61.6)
1,501-2,500 45.3(39.4,51.3) 47.2 (40.8,53.8)
2,501-4,500 37.0(29.2,45.5) 40.6 (30.9,51.2)
>4,501 4.8(1.7,12.9) 30.0(18.1,45.4)

Note: Chi-squared tests used in the analyses
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Figure 1. Prevalence of dental treatment need according to family income and age group

Table 3. Absolute inequality (SIl) and relative inequality (RIl) indexes regarding the need for dental treatment
among adolescents and adults. SB Minas Gerais - 2011

Sl (95% CI) RII (95% CI)
Adolescents -22.9(-34.8;-11.0) 0.61(0.47;0.79)
Adults -28.0 (-39.8;-16.3) 0.58 (0.45; 0.74)

DISCUSSION

This study evaluated the existence of socioeconomic inequalities related to the need
for dental treatment among adolescents and adults living in the State of Minas Gerais, Brazil.
The results showed that socioeconomic inequalities regarding the need for dental treatment
are significant, thereby indicating a higher concentration of need among individuals with the
lowest family incomes.

Prevalence of the need for dental treatment was high in both age groups, reaching about
half of the adults (51%) and nearly half of the adolescents (46%). The existence of few similar
studies in Brazil makes it difficult to compare the results. However, the prevalence for adults was
close to that observed in the Brazilian population, where 58% of adults had one or more teeth in
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need of restorative treatment?. Prevalence of the need for dental treatment in Minas Gerais and
in Brazil in general is much higher than in developed countries??. Malecki et al.?? reported that
16% of adults residing in the US state of Wisconsin needed dental treatment. In the Australian
population, the need for treatment of caries alone was 25.8% among 15 to 34-year-olds.

Analysis of the inequalities confirmed previous findings that suggested a significant
association between socioeconomic factors and need for dental treatment??, in which
individuals with lower socioeconomic levels presented a greater need for dental treatment.
Roncalli et al.? demonstrated that individuals’ socioeconomic conditions were the main factor
associated with inequalities in their need for dental treatment in Brazil. Those authors found
that 70% of the individuals at the lowest income level needed treatment, compared with 38%
of those at the highest income level?.

The present study analyzed the magnitude of income-related inequalities among
individuals in need for dental treatment. To this end, two complex measures of inequalities
were used. These absolute and relative measures enable quantification of the magnitude of
differences between socioeconomic levels using the entire population distribution'. Also, they
facilitate the monitoring of inequalities over time'2 Analysis of the absolute inequalities showed
significant gaps between the low- and high-income groups, 22.9 and 30 percentage points
for adults and adolescents, respectively. Inequalities were also significant from the relative
point of view, with the relative differences between the highest- and lowest-income levels of
approximately 0.60 for both age groups . These results reinforce the importance of individual
socioeconomic conditions found in previous study conducted with the Brazilian population?.

Although this study does not allow inference about the causal mechanisms related to
need for dental treatment, differences concerning family income suggest that the ability to pay
for services is important in this context. According to the last National Health Survey, public
services accounted for only 19.6% of the dental care?. However, the use of public services is
higher among individuals with lower socioeconomic status*#. A previous study® found that
users of public health programs presented a higher unmet need for treatment than those with
private health insurance. Although access to dental services has improved in the Brazilian public
health system over the past decade?, the inequities found suggest that barriers to access persist,
and that the public services themselves have limitations. Some researchers have suggested
that inequalities related to disease prevalence are lower than those related to the treatment
of oral diseases’. In other words, worse socioeconomic conditions do not translate to greater
disease experience, but rather influence the use and nature of treatment services’.

The use of need for treatment as a measure of access to oral health services is one of the
strengths of this study. Other studies have used recent or frequent use of dental services as
access measures? 2, but these measures fail to assess the quality and completeness of the
service provided. Another strength of the present study is the use of a large representative
sample in each target age group proposed by WHO, allowing comparison of the results with
future research. A limitation to the cross-sectional study is that it does not allow exploration
of the causal mechanisms underlying its findings. In addition, data are limited to one Brazilian
state, which restricts the study generalizability. Another limitation is the use of a composite
measure of treatment need that combines needs involving different levels of dental disease
severity. Future studies would benefit from including information on severity. The results were
not adjusted for other general health conditions that may affect the need for dental services,
as they were not available in the survey. As parental education was not addressed in the SB
Minas, inequalities could not be adjusted for or estimated using this socioeconomic measure,
which may have influenced the magnitude of the inequalities found among adolescents. Finally,
the use of a different socioeconomic status suggests different magnitudes of inequalities, as
each measure captures different socioeconomic aspects, although they are complementary
and may overlap®.

The high prevalence of dental treatment needs across the study sample, especially among
those with low income, shows that there is a difference between the needs and the treatment
offered to or accessed by the population in the state of Minas Gerais, Brazil. Thus, these findings
draw attention to the need for improving access to and quality of treatment among different
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socioeconomic groups so that the population demands can be met. Moreover, as previously
proposed?®', the findings point to the need for action to ensure that policymakers recognize
oral health as a priority, such that they integrate it into the public health agenda to achieve
universal health coverage.
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