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Abstract This study evaluated the individual
and contextual factors associated with the specialised dental treatment needs of a population of
adults aged 35 to 44 years old in the state of Minas
Gerais. The individual variables were obtained
from the database of the SB Minas Gerais project – a survey of oral health status of the population of Minas Gerais, Brazil. The variables at the
municipal level were derived from any available
public databases related to oral health services.
A multilevel analysis was performed to evaluate
the association of independent individuals and
contextual variables with or without dental treatment needs in the secondary care of the oral health
network. Individuals with a higher income (OR
0.53; CI95% 0.31-0.93) and with greater access to
oral health care (OR 0.94; CI95% 0.90-0.99) had
less secondary care treatment needs. Income and
access to oral health care are related to the needs
of specialised dental treatment in Minas Gerais.
Key words Dental care, Primary Health Care,
Dental Health Services, Health Services Accessibility, Social Determinants of Health
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Resumo Esse estudo avaliou os fatores individuais e contextuais associados às necessidades de
tratamento odontológico especializado na população de 35 a 44 anos no estado de Minas Gerais.
Foram utilizados dados secundários referentes à
saúde bucal de adultos, obtidos no levantamento epidemiológico da Pesquisa das Condições de
Saúde Bucal da população mineira e de dados
municipais, obtidos de bancos de dados públicos.
Foi realizada análise multinível para avaliar a associação de variáveis independentes individuais e
contextuais com ausência ou presença de necessidades de tratamento odontológico na atenção secundária da rede de saúde bucal. Os indivíduos
com maior renda (OR 0,53; IC95% 0,31-0,93) e
com maior acesso aos cuidados em saúde bucal,
que caracterizam a cobertura de primeira consulta
da atenção primária (OR 0,94; IC95% 0,90-0,99)
apresentaram menor necessidade de tratamento
odontológico na atenção secundária. A renda e o
acesso aos cuidados em saúde bucal estão relacionados às necessidades de tratamento odontológico
especializado em Minas Gerais.
Palavras-chave Assistência odontológica, Atenção Primária à Saúde, Serviços de Saúde Bucal,
Acesso aos Serviços de Saúde, Determinantes Sociais da Saúde
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Factors associated with the needs of specialised dental treatment
among adults aged 35-44 years old in the state of Minas Gerais,
Brazil: a multilevel cross-sectional study
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Introduction
Brazilian oral health care has been marked by low
population coverage for a long time, evidencing
an excluding model. In 1998, about 29.6 million
Brazilians (19%) had never been to the dentist1.
In order to change this reality, the Oral Health
Teams (OHT) were included in the Family
Health Program in 2000, providing greater access
to oral health services2,3.
In 2004, the National Oral Health Policy
(NOHP), known as Brasil Sorridente (“Smiling
Brazil”) was launched4. This policy was based on
a national epidemiological survey conducted in
2003, called “SBBrasil 2003 - Oral Health Conditions of the Brazilian Population”. The NOHP
took into consideration: oral health promotion,
prevention, diagnosis, treatment, rehabilitation
actions, strengthening the concept of health surveillance, primary care, ensuring the hegemonic universal access and integral principles of the
Unified Health System (SUS, in Portuguese).
The increased transfer of federal, state, and
municipal resources provided greater regional independence and co-participation in oral health,
resulting from the inclusion of OHT in the Family Health Strategy. Specialized dental care (SDC)
was reorganised through the creation of the Dental Specialties Centres. This implementation facilitated continuity of dental treatment through
specialised and more complex procedures, using
a referral and counter-referral system2,3.
However, even with the adoption of the
NOHP, other factors still interfere with the oral
health conditions of Brazilian adults, this is a
consequence of previous years under the exclusionary and surgical model. The existence of
dental treatment needs among adults is partly a
consequence of the failure or lack of oral health
care and of people’s difficulty in obtaining an adequate, accessible, comprehensive, and sufficient
dental service. These needs are unequally distributed among people. They are also affected by the
determinants of dental caries and are strongly
associated with factors at an individual level such
as: income, education, gender, ethnicity and the
use of dental services and a contextual level such
as the Human Development Index5-7.
In Minas Gerais, the state with the second
largest population in Brazil and suffering with a
social inequality setting similar to the rest of the
country. The State Health Secretariat (SESMG),
in 2012, carried out the epidemiological homebased survey “SB Minas Gerais - Oral Health
Conditions of the population of Minas Gerais”,

which was state-wide and provided a representative sample for the state. SB Minas Gerais
(SBMG2012) identified the main dental treatment needs. Therefore, it is important that, for
the first time in the state, they are associated with
their individual and contextual determinants
for a better understanding of the causes of oral
health inequities8.
Knowledge about adult oral health and its
determinants is important because few national
studies prioritise the risk factors of the individual
and contextual level at the same time. This age
group historically demands a high volume of oral
health care. Some studies linking social determinants to oral health problems are available, but
few use a multi-level analysis relating individual and contextual factors with an emphasis on
dental treatment needs5,6,9-16. The identification
of dental treatment needs in this population in
secondary care is the first stage for the development and planning of public health programs.
Therefore, this paper aims to identify the association between individual factors, contextual
factors and specialised dental treatment needs in
the population aged 35-44 years in the state of
Minas Gerais.

Methods
This is a multi-level, cross-sectional, analytical
population-based study using secondary data on
adult oral health obtained from the SBMG2012
and municipal data obtained from public databases.
Study setting/location
The survey was conducted in the municipalities of the state of Minas Gerais. Minas Gerais
is the state with the fourth largest territorial area
and the second in terms of the number of inhabitants, with a population estimated to be around
21 million inhabitants in 2017. Located in the
south-eastern macro-region, it has the third largest Gross Domestic Product of the country17.
Population and sample
The SBMG2012 evaluated a sample of individuals in the 35-44 years old age group. This
sample was calculated and selected by stratified
sampling techniques in a cluster of 1,207 adults,
of which 25 refused to have an oral examination
(loss = 2.1%). For the state capital, they used sec-
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Data collection
Individual data were identified in the
SBMG2012. In this study, dental caries, periodontal disease, and dental prosthesis needs
were measured by previously calibrated examiners (kappa > 0.65). All the collection data was
recorded on a Personal Digital Assistant (PDA)
device, which generated a database, removing the
need for later typing.
The contextual-level independent variables
were searched in the public government databases such as the Department of Informatics of the
Unified Health System (DATASUS), the Primary Care Department of the Ministry of Health
(DAB/MS), the State Health Secretariat of Minas
Gerais (SESMG) and the João Pinheiro Foundation (FJP).
Dependent variable
The dependent variable was constructed
based on the main adult dental treatment needs
related to dental caries, periodontal disease, and
the need for a dental prosthesis. These were divided according to the service in which they were
performed – Primary Health Care (PHC) and
Specialised Dental Care (SDC).
The needs related to the treatment of dental
caries in the PHC included restoration of one,
two or more surfaces, crowns and aesthetic facets, as well as extractions and sealants. Endodontic needs were considered under special care. The
need for a dental prosthesis was included in the
PHC because the Brazilian health service offers
clinical procedures for dental prostheses at this
level of care19.

For periodontal disease, the treatment of gingival bleeding, dental calculus and shallow periodontal pockets (under 5mm) were included in
PHC. Deep pockets (more than 5mm) required
treatment in SDC.
Individuals with no dental care need or those
with no specialised dental care needs were classified as “Does not require or only requires PHC”.
Those who have any specialised dental care
needs, with or without any primary dental care
needs, were categorised as “Requires PHC + specialised care or only specialised care”.
Independent variables
At the individual level (Level 1) the variables
of gender, household income, education, number of residents at home, ethnicity/skin colour,
time elapsed since the patient’s last dentist appointment, type of service used and the main
reason for a dental appointment were used. Level
2 contextual-level variables included allocation
factor, access to individual dental care, frequency
of OHT with an Oral Health Technician (TSB),
mean supervised dental brushing, frequency of
dental extraction, emergency dental care attendance, prosthesis laboratory availability and SDC
availability in the municipality (Table 1).
Statistical Analysis
The statistical analyses were performed using
the Statistical Package for Social Sciences (SPSS
for Windows, version 25.0, SPSS Inc., Chicago,
IL, USA) and the Hierarchical Linear and Nonlinear Modelling framework (HLM 6.08)20.
The dependent variable was the need for
dental treatment in secondary care. Data were
hierarchically structured at two levels: individual
variables (Level 1) nested within municipal variables (Level 2).
A multilevel analysis was used to evaluate the
association between municipal and individual
variables with a lack or presence of dental treatment needs. The multilevel structure of the analyses included 1,175 individual variables (Level 1) from 57 municipalities (Level 2), this was
obtained through nonlinear logit link function
analyses using the fixed effects/random intercept
scheme. The parameters were estimated using
the predictive quasi-likelihood (PQL) of the restricted maximum likelihood method. A multilevel logistic regression model was constructed.
In the first step, a “null model” estimated the
basic partitioning of data variability between the
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ondary data from the national study SB Brazil
201018. The prevalence of caries and the mean
number of decayed, missing and filled teeth
(DMFT) were used as a reference to calculate
the sample size associated with a specific error.
A variance of 53.7, an estimated error of 5%, a
design effect of 2 and a non-response rate of 20%
was used as a parameter to calculate the sample
for the inland domains.
They excluded non-urban census tracts,
invalid sectors (lack of information or invalid
codes), sectors in which there were no residents
in all age groups and sectors with less than 50
households. This study only considered those
individuals in the age group 35-44, living in the
municipalities selected for the Minas Gerais sample and who agreed to participate in the research.
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Table 1. Study dependent and independent variables.
Variable
Dental treatment
needs

Gender
Household
income

Schooling
Numbers of
residents at home
Ethnicity/skin
color
Time elapsed
since the patient’s
last dentist
appointment
Type of service
used

Main reason for
consultation

Description
Categorization
Dependent Variable
Consisting of caries treatment,
Does not require or only
periodontal disease and prosthesis needs. requires PHC
Requires PHC + specialized care
or only specialized care
Independent Variables
Individual level
Self-reported gender
Female
Male
Under R$1,500.00
Total income received by all family
Above R$1,500.00
members in the month preceding the
survey, in Brazilian reais (R$). R$1.00 =
U$ 0.50 dollars in 29/06/2012
Years of formal education. The variable
Continuous variable
was expressed as mean of years of study.
Number of people residing at home.
Continuous variable
Self-reported skin color.

White
Non-white
Never used
Refers to the frequency of use of dental
services, i.e. if individuals had never used More than one year
a dental service, used it in the last year or Less than one year
less frequently than in the last year.
Never used
Type of service used at the last dental
Public
appointment. The non-public service
encompassed all private services such as Non-public
covenants, health plans and others.
Reason why the individual sought care at Never used
the last dental appointment.
Curative procedures
Check-up/preventive procedures

Source
SBMG2012

SBMG2012
SBMG2012

SBMG2012
SBMG2012
SBMG2012
SBMG2012

SBMG2012

SBMG2012

it continues

two levels before the inclusion of individual and
the municipal characteristics needed to be taken
into account.
Level 1 variables were initially incorporated
one by one into the model before being tested
together (p < 0.25), this was followed by the test
for municipal variables (Level 2), which were incorporated one by one, with the calculation of
p-values (Student’s t-test). The final multilevel
analysis model was constructed with all the individual variables achieving p < 0.25. Odds Ratio
(OR) and their respective 95% confidence intervals (CI95%) were estimated for each analysis.
The reliability estimate was used to determine
the goodness-of-fit of the final multilevel model.
Final models included only variables with p-value < 0.05.

Ethical aspects
The Research Ethics Committee of PUC
Minas approved the epidemiological survey
SBMG2012.

Results
Level 1 variables are described in Table 2. The
mean number of years of education was 8.76 (±
4.04) and the mean number of residents in the
household was 4.05 (± 1.55).
Level 2 quantitative variables are shown in
Table 3. Among the 57 municipalities evaluated,
26 (45.6%) had the resources available for prosthesis production. SDC was in place in 24 municipalities (42.1%).
The results of the null model indicate that the
treatment needs in secondary care were different
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Variable

Allocation factor

Access to
individual dental
care

Frequency of
Oral Health Team
(OHT) with
an Oral Health
Technician (TSB)
Mean supervised
dental brushing

Description
Categorization
Independent Variables
Contextual level
Continuous variable
Calculated based on the index of health
needs and economic size. It measures
the municipal relative need of financial
resources so that the municipality bears
with its own resources the necessary
health treatments for its population.
Continuous variable
Proportion of people who received a
first dental appointment programmed
in the SUS to diagnose and elaborate a
preventive / therapeutic plan to meet
the detected needs. Calculated as a
percentage of population.
Continuous variable
Number of OHT with TSB in relation
to the total of oral health teams of the
Family Health Strategy.

Number of supervised individual dental
brushing performed divided by the
population. This total is divided by the 12
months of the year. It measures access to
preventive procedures.
Dental extraction Proportion of permanent tooth
frequency
extraction compared to other primary
care dental clinical.
It measures the quality of service with
regard to whether or not it is a mutilating
service.
Emergency dental Average number of urgent care per 100
care frequency
inhabitants in Minas Gerais in the year
2012.
Characterizes whether the municipality
Prosthesis
has a dental prosthesis laboratory.
laboratory
availability
SDC Availability
Characterizes whether the municipality
has a dental specialties center (specialized
oral health care).

among the municipalities surveyed, justifying the
need for a multilevel analysis (Variance component = 0.63258, DF = 56, p < 0.001).
Table 4 shows the results of the non-adjusted analyses. At the individual level, income and
years of education showed a statistically significant association with the need for secondary care
treatment. While at the municipal level, only the
variable access to individual dental care had a significant association.

Source

FJP

DATASUS

DAB/MS

Continuous variable

DATASUS

Continuous variable

DATASUS

Continuous variable

DATASUS

No
Yes

SESMG

No
Yes

SESMG

As shown in Table 5, when considering the
individual and contextual variables included in
the multilevel analysis, individuals with a higher income – Level 1 (OR 0.53, 95%CI 0.31-0.93)
– and with a greater access to oral health care
that characterised first-line PHC consultation
coverage – Level 2 (OR 0.94; CI95% 0.90-0.99)
– showed a lower need for dental secondary care
treatment.
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Discussion
This study has shown that greater access to oral
health care, corresponding to the first dental consultation in Primary Health Care (PHC), and a
higher income were the factors responsible for

Table 2. Descriptive data of adult sample
characteristics Minas Gerais, Brazil, 2012.
Variables*
n
% (CI 95%)
Gender
Female
776
65.10 (61.47-68.57)
Male
431
34.89 (31.42-38.52)
Income
Under 1.500 Reais
750
54.62 (48.33-60.76)
Above 1.500 Reais
438
45.37 (39.23-51.66)
Ethnicity/skin color
White
482
44.47 (40.44-48.58)
Non-white
725
55.52 (51.41-59.55)
Time elapsed since the patient’s last dentist
appointment
Never used
101
5.41 (3.01-9.55)
More than one
575
49.20 (44.65-53.75)
year
Less than one year
526
45.38 (41.01-49.83)
Type of service used
Never used
97
5.21 (2.82-9.40)
Public
386
30.24 (25.63-35.29)
Non-public
721
64.54 (59.23-69.51)
Reason for consultation
Never used
97
5.20 (2.89-9.38)
Curative
876
73.97 (69.18-78.26)
procedures
231
20.81 (17.16-25.01)
Check-up/
preventive
procedures
* Frequencies calculated considering the sample weight.

a lower need for dental treatment in secondary
care.
Several studies have confirmed the influence of socioeconomic inequities on the use of
health services21,22. Socioeconomic and demographic factors (race/colour, number of people
in the household, family income, size of town)
as well as basic treatment needs (number of teeth
needing treatment) are associated with the use
of public dental services23. As the people most in
need of dental treatment generally have a lower
income, they tend to seek a public health service
instead of a private dental office, but this does
not mean that they will have access to individual dental care. There are geographic and health
services barriers (low oral health care coverage
in primary and specialised dental care) that prevents a comprehensive care for the individual.
The lack of access to the first dental appointment
in oral health had the potential to postpone dental treatment, which increased the severity of
the type of dental treatment needed in the next
dental consultation. A previous study looking at
the residents of more vulnerable areas in England
(measured by National Statistics Socioeconomic
Classification of occupation and highest educational attainment of household reference person)
showed a greater need for restorative and surgical
dental procedures due to a lack of access to preventative dental care24.
The association between adult dental treatment needs and socioeconomic factors was identified in several other studies6,25. This finding is
consistent with studies that have evaluated the
association between socioeconomic factors and
oral health conditions26-28. Among the variables
analysed, income was the most preponderant
factor for the individual need for treatment. One
of the most probable explanations for this is that
financial problems are both hindering and demotivating factors in relation to seeking out den-

Table 3. Descriptive data of the contextual characteristics of the adult sample Minas Gerais, Brazil, 2012.
Variables
Allocation factor
Access to individual dental care
Frequency of Oral Health Team (OHT) with an Oral
Health Technician (TSB)
Supervised dental brushing
Dental extraction frequency
Emergency dental care frequency

1.41
10.80
25.61

Standard
Deviation
0.20
9.40
35.79

3.53
6.32
2.47

3.82
5.02
3.05

Mean

Minimum Maximum
1.08
0.00
0.00

1.80
42.31
100.00

0.00
0.00
0.00

15.11
22.55
13.53
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Variables
Individual-level variables
Gender
Female
Male
Income
Under R$1.500,00
Above R$1.500,00
Years of schooling
Numbers of residents at home
Ethnicity/skin color
White
Non-white
Time elapsed since the patient’s last dentist appointment
Never used
More than 1 year
Less than 1 year
Type of service used
Never used
Public
Non-public
Reason for last dental consultation
Never used
Curative procedures
Check-up/preventive procedures
Municipal-level variables
Allocation factor
Access to individual dental care
Frequency of oral health teams with oral health
technician
Monthly frequency of supervised dental brushing
Dental extraction frequency
Frequency of dental urgency
Dental prosthesis laboratory available
No
Yes
Dental specialties center available
No
Yes

tal care, this increasing the need for such care.
People on a low-income also evidenced further
deterioration of the carious lesions and reported
being predominant in their use of the public dental service7,9. These facts could lead to a demand
for more dental secondary care treatment, this
corroborates with the findings of other studies
that showed the low-income profile of SDC us-

Odds
Ratio

95% CI

P-value

Reliability
estimate

1
1.44

(0.88-2.35)

0.145

0.504

1
0.53
0.92
0.92

(0.31-0.93)
(0.87-0.98)
(0.78-1.07)

0.026
0.011
0.268

0.507
0.509
0.502

1
1.48

(0.90-2.44)

0.123

0.504

1
0.87
0.54

(0.28-2.72)
(0.19-1.53)

0.810
0.243

1
1.20
0.69

(0.32-4.48)
(0.22-2.14)

0.787
0.524

1
0.98
0.26

(0.28-3.41)
(0.07-0.98)

0.972
0.046

0.29
0.94
1.00

(0.06-1.35)
(0.90-0.99)
(0.99-1.02)

0.113
0.010
0.527

0.496
0.459
0.504

0.97
1.02
1.03

(0.89-1.06)
(0.94-1.11)
(0.93-1.15)

0.450
0.598
0.549

0.503
0.503
0.505

1
1.33

(0.67-2.66)

0.411

0.504

1
1.90

(0.92-2.95)

0.083

0.484

0.505

0.506

0.511

ers29. So, public policies should tackle social inequalities in order to promote health11.
Thus, income was a predictive factor in individuals that would have at least one unmet dental
treatment need and that this restrained demand
could lead to a greater need for complex treatments, such as endodontics or subgingival scaling of deep pockets. Income was also found to
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Table 4. Multilevel model for individual and contextual level variables associated with dental treatment needs in
secondary care in adults (n = 1,175), Minas Gerais, Brazil, 2012.
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Table 5. Final multilevel model for individual and
contextual level variables associated with dental treatment
needs in secondary care in adults (n = 1,175), Minas
Gerais, Brazil, 2012.
Reliability
Odds
P95% CI
Ratio
Value estimate
Individual-level variables
0.465
Income
Under
1
R$1,500.00
Above
0.53 (0.31-0.93) 0.026
R$1,500.00
Municipal-level variables
0.94 (0.90-0.99) 0.011
Access to
individual
dental care
Variables

influence access to dental care in Brazil, despite
observing a decreased social disparity over time,
which evidences an improvement probably due
to governmental public efforts through the establishment of policies, such as Brasil Sorridente
(“Smiling Brazil”), in 20044,30.
This research improves the knowledge about
the need for dental treatment in secondary care,
since it points out that access to primary care is a
contextual/municipal protective factor. The role
of increased access to PHC services as one of the
factors responsible for improving the oral health
of Brazilians has been proven, despite its persistent inequitable access31. Effective oral health
care services can also influence the achievement
of SDC goals, as the more needs are resolved in
primary care, the lower the number of referrals
are needed to specialised care32. In addition, the
higher resolution of dental needs in the PHC ensures an adequate supply of services, avoiding the
overload of specialised care33. This fact is important so that each need is actually met within its
level of complexity, improving the interactions
between the levels of care. Furthermore, it assumes that with correct access to oral health ser-

vices in PHC, one would expect to see decreased
dental care needs in secondary care. High dental
treatment needs increase the number of consultations required for each individual, resulting
in a lower access to individual dental treatment.
These findings give evidence to the great influence that the need for treatment has on the access
to basic oral health services34. Despite the great
effort of NOHP in increasing access to SDC,
there are many municipalities that did not offer
this level of care35.
Again, in regards to the need for treatment, a
Canadian study using data from a national survey
found that individuals who visited a dentist more
than once a year, visited the dentist less than once
a year, visited a dentist for emergencies only or
never had a dental consultation tended to show a
greater need for dental treatment5. This result is
likely to extend into secondary care due to the accumulation of these needs over time, generating
a demand for more complex treatment.
It is necessary to point out that the cross-sectional nature of this study does not allow the
researches to establish cause and effect relationships, but only associations. Despite the potential
to generate evidence of a contextual effect on the
outcome researched, the use of aggregated data
is a limiting factor as it was not collected for research purposes. Moreover, the inferences of this
survey are limited to one Brazilian state. Despite
these limitations, this study enhances scientific
knowledge because we were able to identify the
influence of contextual variables on oral health
needs, using a multilevel analysis. On the other
hand, considering that we evaluated a homebased survey, the proportion of women was
higher than in the state of Minas Gerais.
In view of the above, we conclude that low
income (at the individual level) and lack of access
to oral health primary care (at contextual level)
were associated with specialised dental treatment
needs/secondary care in Minas Gerais, Brazil.
Thus, the identification of factors influencing the
dental treatment needs of the population in secondary care is the first step towards developing
and planning public health programs.
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