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Abstract

Background: In recent decades, studies in the field of public health have increasingly focused on social
determinants that affect the health-illness process. The epidemiological perspective considers oral health to be a
reflection of socioeconomic and environmental aspects, and it is particularly influenced by the social context. The
aim of the present study was to assess the association between the severity of dental caries among adults aged 35
to 44 years and characteristics on the different levels at which the determinants of caries operate (individual, social
structure and social context).

Methods: A home-based, cross-sectional field study was carried out involving a sample of 1,150 adults (35 to
44 years of age) residing in metropolitan Belo Horizonte, Brazil. The DMFT (decayed, missing, filled tooth) index
(≥14) was used to determine the severity of dental caries. Bivariate and multivariate analyses were carried out using
the Poisson regression model with the level of significance set at 5% (p < 0.05) and 95% confidence intervals.

Results: The majority of the participants (68.5%) had high caries severity. The rate of high-severity caries in the
group between 40 and 44 years of age was 1.15-fold (CI: 1.04-1.26) greater than that among those aged 35 to
39 years. A greater prevalence of high caries severity was found among those who frequently visited the dentist
(PR = 1.18; CI: 1.07-1.30), those with a lower income (PR = 1.11; CI: 1.01-1.23), those who reported that their
neighborhood did not come together in the previous year to petition political leaders for benefits (PR = 1.16; CI:
1.05-1.28) and those who are unable to make decisions (without empowerment) (PR = 1.12; CI: 1.01-1.24).

Conclusions: The present study revealed high dental caries severity in adults, which was associated with individual
characteristics, health-related behavior and social structure and contextual variables. These findings underscore the
importance of considering social determinants involved in the health-illness process when carrying out
epidemiological studies on dental caries.
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Background
In recent decades, studies in the field of public health
have increasingly focused on social determinants in the
health and illness process [1]. Considering oral health as
a reflection of socioeconomic and environmental charac-
teristics [2], epidemiological studies draw greater atten-
tion to the effect of the social context on health [3].
Investigations carried out in Canada [4] and the United
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Kingdom [5] demonstrate that the social context exerts
a considerable influence over the oral health status of
adults in areas in which there is a lack of access to ma-
terial resources and community participation.
Social epidemiology has made great advances over the

past three decades at a time when health inequalities
have widened across countries. There are many theoret-
ical frameworks that address the social context and its
interaction with biological and psychological factors.
Psychosocial factors, i.e. social isolation, explain why
particular social groups are disproportionately affected
by different diseases. Social production of disease/
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political economy of health advocated the materialist
analysis of health and introduced the “upstream-
downstream” metaphors. Ecosocial and other multi-level
theories seek to integrate social and biological factors in
a dynamic, historical and ecological perspective [6]. Re-
cently, it was reinforced that social class or socioeco-
nomic position, is not only a striking predictor of
disease occurrence, but the associations reflects causal
connections [7].
In this sense, theories have emerged addressing the

social context and its interaction with both biological
and psychological factors [3-8]. Studies have also stressed
the importance of socioeconomic factors in the health-
illness process [9]. The position that a social group occu-
pies in society can lead to a greater or lesser risk of
disease as well as greater or lesser access to healthcare
services [3-10].
Studies on social inequity and health have explored

the interactions between context and individual variables
[10,11]. The behavior of an individual (such as lifestyle
aspects) and income have been associated with various
diseases [10,11]. Income is considered a socioeconomic
measure related to material conditions and a differentiat-
ing factor regarding access or non-access to health ser-
vices. Income affects eating patterns, housing, knowledge
and access to health care, all of them directly affect either
exposure to risk or protection from disease [10]. Educa-
tion is also considered an important component of socio-
economic status that contributes to health differences
[12]. Moreover, psychological wellbeing, a lack of stress
and access to social networks are factors that have been
attributed to health maintenance. Thus, biological factors
are influenced by economic, social and psychological fac-
tors in the development of chronic diseases [11], such as
dental caries [2,3].
Social and economic inequities and their impact on

health on both an individual and a population basis are
important public health issues [10]. However, there are
few epidemiological studies that consider the different
levels on which the determinants of dental caries operate
[3], and this has hindered the organization and imple-
mentation of adequate health promotion strategies.
Thus, the main contribution of the present population-
based epidemiological study is the description of the se-
verity of dental caries among adults residing in urban
areas, considering the different levels on which the pos-
sible determinants of caries operate.
A recent epidemiological survey on oral health involv-

ing adults in Brazil (Oral Health Brazil 2010) did not
employ valid sampling methods for metropolitan
regions. Thus, to the best of our knowledge, the present
study is the first epidemiological survey on oral health
regarding dental caries among adults aged 35 to 44 years
to be carried out in a metropolitan region of a major city
in Brazil; no previous similar epidemiological study was
found in the PubMed database as of January 2012 based
on searches using the descriptors “epidemiology”, “car-
ies” and “Brazil” and considering an age range of 19 and
44 years.
The hypothesis of the present study is that a greater

severity of dental caries among adults is influenced by
the demographic characteristics of individuals and their
health-related behavior as well as variables related to the
social structure and context in which individuals reside.
The aim was to assess the association between caries se-
verity in adults aged 35 to 44 years and the characteris-
tics of this population with respect to the different levels
at which the determinants of caries operate (individual,
social structure and social context levels).

Methods
This study is part of a broader-scoped study titled “Oral
Health among Adults in Metropolitan Belo Horizonte
(urban areas): Objective and Subjective Aspects”, and it
received approval from the Human Research Ethics
Committee of the Universidade Federal de Minas Gerais
(Brazil) under process number ETIC 096/09.
An analytical cross-sectional study was carried out in-

volving data collection at the places of residence of the
participants. The study population consisted of adults
aged 35 to 44 years residing in urban areas of the muni-
cipalities surrounding Belo Horizonte, which is the cap-
ital of the state of Minas Gerais, Brazil. This latter was
our inclusion criteria. Metropolitan Belo Horizonte has
33 municipalities and is the third largest metropolis in
the country. The region is the political, financial, com-
mercial, educational and cultural center of Minas Gerais,
accounting for approximately 40% of the economy and
25% of the population of the state.
The adult population of metropolitan Belo Horizonte

aged 30 to 49 years is estimated to be 785,439 indivi-
duals [13]. Based on this figure, the sample size was cal-
culated using the prevalence of dental pain reported by
adults as the main reason for seeking dental care
(41.21%) [14]. The level of confidence was 95% (1- α),
and the level of precision (d) was 10%. Dental pain was
used because it is considered an important common out-
come among individuals with dental caries, and it pro-
vided a larger sample size (575 individuals) compared to
others outcomes. Due to the conglomerate sampling, de-
sign effect (deff ) = 2 [15] was used to compensate for the
loss of variability among the participants, leading to a
sample of 1150 individuals. The sample was selected
through probabilistic conglomerate sampling by stages,
municipalities, districts, blocks and domiciles [15,16].
The 33 municipalities surrounding Belo Horizonte

were first grouped according to population quartiles.
The homogeneity among the municipalities in each
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quartile was then analyzed using municipal social indica-
tors from the living conditions index (LCI-habitation
and LCI-education). All municipalities within the same
quartile were classified within a single evaluation cat-
egory [17]. Thus, two municipalities from each stratum
of number of inhabitants were randomly selected by lots,
totaling eight municipalities to compose the sample. To
determine whether the eight municipalities sampled
represented the total number of 33 municipalities, tests
were performed for the comparison of mean values be-
tween the sampled (n = 8) and non-sampled (n = 25) mu-
nicipalities. The Mann–Whitney test was used to
compare the means of the Human Development Index,
and the Student’s t-test was used to compare the
mean values of the LCI-habitation, LCI-education, LCI-
income, LCI-healthcare services and synthesized LCI.
No statistically significant differences were found between
the mean values of the sample and the non-sampled
groups regarding any of the social or economic indicators
(p > 0.05).
The distribution of adults to make up the sample was

proportional to the total number of adults aged 35 to
44 years in each of the eight municipalities selected.
Using a map of each municipality, the districts, blocks
and domiciles were randomly selected by lots to reach
adults within the age range of interest.
The criteria of the World Health Organization regard-

ing the determination of the decayed, missing and filled
tooth (DMFT) index were used for the evaluation of den-
tal caries. The exams were performed by five dentists,
who were previously calibrated [18]. The reproducibility
of the examiners in recording dental caries, measured by
the inter-examiner and intra-examiner Kappa values,
ranged from 0.81 to 0.92 and 0.80 to 1.00, respectively.
For the definition of the severity of dental caries,

DMFT ≥ 14 was considered high severity, and DMFT <14
was considered low severity [19]. The caries severity was
tested for associations with dichotomized independent
variables (Figure 1) based on the explanation structure of
caries in the population [3]. This model has a network of
determinant factors that are interlinked with the social
structure and social context at the individual and
biological levels. The hypothesis is that social struc-
ture in terms of health policies, political, and economic
situations may affect the social context in different arenas
and directly individual material resources. So, these condi-
tions may affect behaviors and, finally, dental caries [3].
This theoretical framework [3] has defined the choice of
indicators and instruments [14,20-23] used for each of
its dimensions. These indicators are validated in Brazil
[14,20-23]. The social structure comprises culture, health
policies, the distribution and organization of healthcare
services, the use of these services, economic status and
schooling. The social context involves the nature of the
surrounding neighborhood, local organization and the
accessibility of healthcare services, family services and
work services. The individual level incorporates psy-
chological factors, health-related behaviors and mater-
ial factors. The three psychological variables were chosen
from three instruments [21-23]. The choice of variables
that comprised the psychological level is because of stress,
anxiety, depression and feelings of unhappiness function
as endogenous biological factors possibly associated with
the outcome of disease [6]. Moreover, psychological reac-
tions have been included in the framework, because there
is a growing recognition of the psychological aspects and
relations in social life and health [3].
The biological level entails the ecology of caries [3].

Variables for the measurement of social capital were
used in the social context category. The selection of the
indicators of each one of the dimensions of our theoret-
ical framework [3] was based on previous literature of
dental caries. This model was chosen considering the
eco-social theory [6] that was incorporated to epidemi-
ology of dental caries [3].
A questionnaire based on the published literature was

designed for the collection of the independent variables
[14,20-22]. Although some questions were not formally
validated, this questionnaire was tested in a pilot study
to determine the understanding of adults. Moreover, the
test-retest method was employed to assess the responses
of 25 adults on two separate occasions. Concordance be-
tween the responses on the two separate administrations
of the questionnaire was determined, and a high degree
of reproducibility was demonstrated (kappa > 0.60). A
questionnaire is more reliable when it is possible to re-
produce the same responses on different occasions [24].
All variables were dichotomized.
The statistical analysis involved the use of the sam-

pling weight to compensate for unequal probabilities
among the elements of the sample [25]. Considering the
conglomerate sampling design, natural expansion factors
were used, which are differentiated weights for the ele-
ments of the sample, to compensate for unequal selec-
tion probabilities. This method is important because not
taking the conglomerate sampling into account could
produce errors in the mean values and respective var-
iances in traditional statistical analysis, subsequently
leading to incorrect results, hypothesis tests and conclu-
sions [26]. The sample weight considered the total of the
census sectors and blocks in each of the selected muni-
cipalities, the total number of individuals living in these
residential areas and the number of individuals exam-
ined per census sector and block.
We performed a multi-level analysis to evaluate the in-

fluence of ecological variables, i.e. Human Development
Index [data not shown] on the dental caries experience,
using the program HLM 8.0. It was found that the dental



-Demographic profile and health-related behavior (individual level)

Gender (female; male)

Age (35 to 39; 40 to 44 years)

Marital status (married/stable union; others = single, widowed, divorced)

Food preference (salty; sweet)

Daily use of dental floss (yes; no) 

Use of toothpaste when brushing (yes; no)

Regular visits to dentist (yes; no)

Psychological reactions (individual level)

Frequency of negative feelings, such as a bad mood, anxiety, depression, despair (yes = often, very often, always; no = 

never, sometimes)

Are you capable of coping with daily stress? (yes = any extent; no)

In general, do you consider yourself a happy person? (yes; no = unhappy/neither happy nor unhappy)

Socioeconomic status and use of healthcare services (social) structure

Monthly household income based on minimum salary (R$510 = US$300) (>R$1,020 or US$600;  

Schooling (university; non-university = no schooling to high school education)

Satisfaction with access to healthcare services (yes; no)

Type of dental service most used (public; others = private and supplementary) 

Problems acquiring appointment for dental treatment (yes; no)

Social capital (social context)

Participation in groups (yes; no)

Has persons willing to assist in situations of financial need (yes; no = no and not certain)

Security regarding crime and violence when at home alone (yes; no)

Persons in neighborhood petitioned authorities or political leaders for benefits in the last year (yes; no)

Feels capable of making decisions that can change direction in life (empowerment) (yes; no)

R$1,020 or US$600)

Figure 1 Independent variables employed in the bivariate and multivariate analyses.
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caries experience was not different between the eight cities
surveyed (p = 0.133). Thus, it was not necessary to evalu-
ate the influence of ecological variables on dental caries.
Thus, the methodological approach analysis followed

the one proposed by Victora et al. [27]. In this type of
analysis is possible to characterize proximal and distal
individual variables to the outcome and allows the selec-
tion of those most strongly associated with it.
The measure of association used was the prevalence

ratios with respective 95% confidence interval, estimated
using Poisson regression with robust variance and Wald
test. In a first step, bivariate analyzes were performed to
set up the description of the characteristics of the study
population and production of crude prevalence ratios
(with corresponding 95% confidence intervals) for asso-
ciations between covariates and dental caries. All vari-
ables that achieved a p-value ≤ 0.20 were incorporated
into the multivariate model. Then, multivariate analyses
were performed, considering the blocks of variables
based on the dental caries model [3] and the hierarchical
analysis adopted [27]. Initially, the model was shot on
the set of variables of the hierarchical level more distal
(social structure), followed by the inclusion of other
blocks of variables according to the sequence described
in Figure 2. Those that achieved a p-value ≤ 0.05 were
considered significant [28]. The statistical analysis was
performed using the Statistical Package for the Social
Sciences (SPSS 18.0).
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Figure 2 An approach to a framework for explaining caries in populations [3].
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Results
A total of 1,150 adults aged 35 to 44 years participated
in the present study, 1,138 of whom were submitted for
an oral exam. The mean age was 39.55 ± 3.31 years (me-
dian: 39 years). The majority of the interviewees were
women (65.5%), had some amount of schooling (98.0%)
and were either married or in a stable union (67.5%).
The monthly minimum salary at the time of the survey
was R$510 (equivalent to US$300). The vast majority
of participants reported a monthly household income
ranging from one to three times the minimum salary
(US$300 to US$900) (98.2%). The monthly household
income ranged from US$0.00 to US$5,882.35, and the
monthly income per capita ranged from US$0.00 to
US$5,176.47.
The majority of participants (68.5%) had high caries

severity (Figure 3). Table 1 displays the distribution of
Figure 3 Distribution of individuals based on the severity of dental ca
the interviewees according to the independent variables.
A total of 276 individuals reported participating in
groups, 255 of whom specified the type of group (173
reported participating in religious groups, accounting for
67.84% of all those who participated in groups).
In the bivariate analysis, the severity of dental caries

was associated with the demographic profile, health-
related behavior, psychological reactions, socioeconomic
status, use of health services and social capital variables
(Figure 1). Caries severity was significantly associated
with gender (p = 0.049), age (p = 0.005), regular visits to
the dentist (p = 0.004), the community having petitioned
political leaders for neighborhood benefits (p = 0.004)
and empowerment (p = 0.028) (Table 2).
The multivariate analysis was performed with all vari-

ables that achieved a p-value of p ≤ 0.20 (gender, age,
regular visits to the dentist, participation in groups,
ries (DMFT ≥ 14 = high severity).



Table 1 Distribution of adults (N = 1150) according to individual characteristics, social structure and social context

Variable N§ % Variable N§ %

Gender Satisfaction with access to services *

Female 753 65.5 Yes 442 39.1

Male 397 34.5 No 687 60.9

Age Services used most *

35-39 years 576 50.1 Others 783 70.2

40-44 years 574 49.9 Public 332 29.8

Marital status* Problem obtaining appointment

Married/Stable union 776 67.9 No 612 66.4

Others 367 32.1 Yes 309 33.6

Has negative feelings * Household income*

No 842 77.2 > R$1,020 (> US$600) 558 48.5

Yes 249 22.8 ≤ R$1,020 (≤ US$600) 592 51.5

Considers self happy * Schooling*

Yes 843 74.7 University 95 8.3

No 286 25.3 Non-university 1,050 91.7

Capable of coping with stress* Participation in groups

Yes 1,011 90.2 Yes 276 24.0

No 110 9.8 No 874 76.0

Food preference * Has persons willing to assist financially *

Salty 822 81.3 Yes 692 60.6

Sweet 189 18.7 No 450 39.4

Use of dental floss * Has security at home *

Yes 796 72.8 Yes 391 34.6

No 297 27.2 No 738 65.4

Use of tooth paste * Community has petitioned authorities for benefits *

Yes 933 96.6 Yes 494 45.0

No 33 3.4 No 603 55.0

Regular visits to dentist * Capable of making decisions (empowerment)

Yes 399 35.9 Yes 845 74.5

No 712 64.1 No 289 25.5

*presence of missing data, adjusted percentage.
§N = number of adults examined.
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empowerment, monthly household income, schooling
and petitioning leaders for neighborhood benefits). The
caries severity remained significantly associated with age,
regular visits to the dentist, communities having peti-
tioned political leaders for neighborhood benefits,
monthly household income and a feeling of empower-
ment. The prevalence of high caries severity among
those aged 40 to 44 years was 1.15-fold (95%CI: 1.04 to
1.26) greater than among those aged 35 to 39 years. A
greater prevalence of high caries severity was found
among those who frequently visited the dentist (PR = 1.18;
95%CI: 1.07 to 1.30) in comparison to those who did not
make regular visits to the dentist. A greater prevalence of
high caries severity was also found among those with a
lower income (PR = 1.11; 95%CI: 1.01 to 1.23), those who
reported that their neighborhood did not come together
in the previous year to petition political leaders for bene-
fits in comparison to those who did (PR = 1.16; 95%CI:
1.05-1.28) and those who felt unable to make decisions
(without empowerment) (PR = 1.12; 95%CI: 1.01 to 1.24)
(Table 2).

Discussion
Adults aged 35 to 44 years compose the index age
group for the assessment of health [18]. Because the
data collection in the present study was carried out at
domiciles and involved adults in this age group, a
greater level of participation by women was expected.
According to the Brazilian Employment and Unemploy-
ment Survey [29] supported by the Labor Ministry and



Costa et al. BMC Oral Health 2012, 12:25 Page 7 of 11
http://www.biomedcentral.com/1472-6831/12/25
Workers’ Assistance Fund, the unemployment rate in
metropolitan Belo Horizonte in 2007 was higher for
women than men (15.9% and 8.9%, respectively), which
may explain the greater number of women in the present
study, as there was a greater chance of encountering
women at home during the survey.
Considerable variation was found in household in-

come, ranging from individuals with no income to those
with a household income far above the national average
(approximately 20 times the minimum salary). This find-
ing demonstrates the considerable disparity in the distri-
bution of income among the residents of metropolitan
Belo Horizonte. Indeed, the entire country of Brazil dis-
plays differences in income between the richest and
poorest inhabitants.
The majority of adults had high caries severity, dem-

onstrating that this oral condition compromises a
greater number of teeth among most adults. Based on
our analysis of the independent variables in relation to
the severity of dental caries, the majority of individuals
had greater caries severity (DMFT ≥ 14) with respect to
all of the variables studied. Moreover, age, regular visits
to the dentist, monthly household income, petitions for
neighborhood benefits and the capacity for decision
making exerted a significant influence over the severity
of caries. These variables comprise the individual level
(demographic and behavioral), the social status of the in-
dividual (household income) and the social context per-
ceived by the individual (social capital). Variables
composing the psychological level (psychological reac-
tions of the individual) did not remain associated with
dental caries; thus, this level was the only one not to ex-
hibit an association with the severity of dental caries.
The older age group (40 to 44 years) had a greater

prevalence of high caries severity. This was expected, as
the DMFT index also considers the past history of
decayed, missing and filled teeth. Thus, the caries index
is largely affected by the treatment history, which, to
some extent, may explain the finding that greater caries
severity was associated with regular visits to the dentist.
Although multiple studies demonstrate that regular vis-
its to the dentist constitute an important factor for redu-
cing the severity of dental caries and are a recognized
determinant of differences in the prevalence of caries be-
tween populations [3,30], the present study found con-
trary results. It is likely that the individuals in the
present sample who most sought dental services were
those with a greater number of dental caries. Another
possible explanation is that dental practice is predomin-
antly restorative and that more visits may signify over-
treatment, as the emphasis given to oral health problems
remains centered on traditional restorative treatment,
which generates an increase in individuals with a large
number of teeth having undergone some type of clinical
intervention [31]. Moreover, the execution of restorative
treatment is an isolated action that does not consider
preventive efforts regarding oral conditions [32]. This
latter explanation is more plausible considering that the
contribution of filled component for the DMFT is higher
among the group that visited dentist regularly compar-
ing to the group that did not visit dentist [data not
shown].
The association between a low monthly income and

greater prevalence of high caries severity is in agreement
with the findings of previous studies describing a worse
oral health status among individuals with a low income
[12,33,34]. A previous study concluded that individuals
who are unable to afford private dental services had a
2.5-fold greater chance of having new carious lesions in
comparison with those able to afford private treatment,
even with difficulties (p <0.05) [35]. Moreover, not only
is a lower household income associated with dental car-
ies, but income inequities between cities and countries
are also associated with this condition [36,37]. Women
had high caries severity as compared to their male coun-
terparts in the bivariate analysis. In the multivariate ana-
lysis, gender was not associated to dental caries. So,
considering this result and that unemployment rate in
the study area (metropolitan Belo Horizonte) was higher
in female population than in the male [29], the high car-
ies severity in female is probably a confounding.
The prevalence of high caries severity was 16% greater

among those reporting not having petitioned political
leaders for neighborhood benefits and 12% greater
among those who felt unable to change the direction of
their lives (lack of empowerment). Greater social capital
may be associated with the placement of a greater value
on health, thereby contributing to lesser caries severity.
Social capital can be defined as the characteristics of the
organization of a society, such as interpersonal trust, the
norms of reciprocity and solidarity networks. The fea-
tures of a social group can capacitate its participants
with regard to more efficient collective actions in the
quest for common objectives [38].
The capacity for decision making and petitioning

members of the government represents the authority,
empowerment and political action dimension of social
capital, which refers to the broadening of the resources
and capacities of individuals regarding negotiating with
government institutions as well as holding these institu-
tions accountable for the wellbeing of the community.
As a dimension aimed at enhancing control over the
decisions that affect the daily lives of individuals, this di-
mension is considered to transcend the concept of social
capital [22]. In Brazil, the social control proposed by the
public healthcare system ensures the participation of
individuals in decision-making forums [39]. Such social
control is directly related to the accumulation of social



Table 2 Bivariate and multivariate analyses, Poisson regression; adults aged 35 to 44 years (N = 1138)

Variables Severity of caries DMFT Prevalence ratio PR (95%CI)*

Demographic profile and
health-related behavior (individual level)

DMFT <14 N ( %) DMFT ≥ 14 N ( %) Bivariate p Multivariate p

Gender

Male 136 (35.3) 249 (67.7) 1

Female 214 (28.4) 539 (71.6) 1.11 (1.00-1.24) p = 0.049 -

Age

35-39 years 207 (36.4) 362 (63.6) 1 1

40-44 years 143 (25.1) 426 (74.9) 1.15 (1.04-1.26) p = 0.005 1.15 (1.04-1.26)

p = 0.007

Marital status§

Others 124 (34.3) 238 (65.7) 1

Married/stable union 222 (28.9) 547 (71.1) 1.05 (0.94-1.17) p = 0.386 -

Food preference§

Salty 252 (30.7) 570 (69.3) 1

Sweet 55 (29.1) 134 (70.9) 1.02 (0.89-1.18) p = 0.746 -

Use of dental floss§

No 91 (30.6) 206 (69.4) 1

Yes 242 (30.4) 554 (69.6) 1.02 (0.92-1.14) p = 0.677 -

Use of toothpaste§

No 10 (30.3) 23 (69.7) 1

Yes 278 (29.8) 655 (70.2) 1.19 (0.74-1.90) p = 0.472 -

Regular visits to dentist§

No 238 (33.4) 474 (66.6) 1

Yes 103 (25.8) 296 (74.2) 1.15 (1.05-1.27) p = 0.004 1.18 (1.07-1.30)
p = 0.001

Psychological reactions (individual level) DMFT <14
N (%)

DMFT ≥ 14
N (%)

PR(95%CI)* Bivariate p PR(95%CI)*
Multivariate p

Has negative feelings§

Yes 82 (32.9) 167 (67.1) 1

No 249 (29.6) 593 (70.4) 1.08 (0.95-1.23) p = 0.234 -

Considers self happy§

Yes 266 (31.6) 577 (68.4) 1

No 80 (28.0) 206 (72.0) 1.00 (0.89-1.12) p = 0.995 -

Capable of coping with stress§

No 36 (32.7) 74 (67.3) 1

Yes 306 (30.3) 705 (69.7) 1.07 (0.89-1.29) p = 0.455 -

Socioeconomic status and use of
healthcare services (social structure)

DMFT < 14
N (%)

DMFT ≥ 14
N (%)

PR(95%CI)* Bivariate p PR(95%CI)*
Multivariate p

Satisfaction with access to services

Yes 138 (31.2) 304 (68.8) 1

No 208 (30.3) 479 (69.7) 1.04 (0.94-1.15) p = 0.482 -

Services most used§

Public 105 (31.6) 227 (68.4) 1

Others 235 (30.0) 548 (70.0) 1.01 (0.91-1.12) p = 0.854 -

Problem obtaining appointment

No 183 (29.9) 429 (70.1) 1

Yes 89 (28.8) 220 (71.2) 1.02 (0.91-1.13) p = 0.759 -
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Table 2 Bivariate and multivariate analyses, Poisson regression; adults aged 35 to 44 years (N = 1138) (Continued)

Monthly household income§

> US$600 191 (34.6) 361 (65.4) 1 1

≤ US$600 159 (27.1) 427 (72.9) 1.09 (0.99-1.20) p = 0.087 1.11 (1.01-1.23)
p = 0.037

Schooling*

University 34 (36.2) 60 (63.8) 1

Non-university 316 (30.4) 723 (69.6) 1 1.17 (0.95-1.46) p = 0.147 -

Social capital (social context) DMFT <14
N ( %)

DMFT ≥ 14
N ( %)

PR(95%CI)* Bivariate p PR(95%CI)*
Multivariate p

Participation in groups

No 274 (31.6) 592 (68.4) 1

Yes 76 (27.9) 196 (72.1) 1.08 (0.97-1.20) p = 0.143 -

Has persons willing to assist financially§

Yes 216 (31.6) 468 (68.4) 1

No 131 (29.4) 315 (70.6) 1.01 (0.92-1.12) p = 0.817 -

Security at home§

Yes 135 (34.5) 256 (65.5) 1

No 213 (28.9) 525 (71.1) 1.07 (0.96-1.18) p = 0.213 -

Community petitioned authorities
for neighborhood benefits§

Yes 165 (33.4) 329 (66.6) 1 1

No 175 (29.0) 428 (71.0) 1.16 (1.05-1.28) p = 0.004 1.16 (1.05-1.28)
p = 0.003

Capable of making decisions

Yes 273 (32.3) 572 (67.7) 1 1

No 75 (26.0) 214 (74.0) 1.12 (1.01-1.24) p = 0.028 1.12 (1.01-1.24)
p = 0.012

*PR- prevalence ratio; CI- confidence interval; values adjusted for design effect.
§presence of missing data, adjusted percentage.
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capital in Brazilian society [40]. Thus, community par-
ticipation allows for greater influence over the definition
of healthcare priorities.
The lesser prevalence of high caries severity among

adults who had petitioned for neighborhood benefits
and those who felt capable of changing the direction of
their lives demonstrates that social context and em-
powerment regarding decision making can influence
the health-illness process. These results underscore the
importance of empowerment, which allows collective
actions and active participation on the part of the com-
munity in social decision making and the quest for so-
cial rights. This may contribute to the reduced severity
of dental caries, as a community without empowerment
is more susceptible to health conditions. Another im-
portant contribution of the present study regards the
need to unite the health sciences and social sciences
for the implementation of interdisciplinary actions
that can contribute to the prevention of dental car-
ies in the population. Thus, there is a need for new
paths in the field of collective health toward a more
participative population, which could contribute to
health promotion.
Furthermore, health is also influenced by an indivi-

dual’s lifestyle and occupation as well as psychosocial,
socio-demographic and dental care characteristics, and it
is therefore a complex phenomenon. As such, measuring
only part of this phenomenon constitutes an incomplete
assessment [41]. Previous studies have demonstrated the
influence of social capital [8,42] and social context [3,43]
over oral health. However, a large number of studies
have been conducted with methods that overlook the
effects of social context. The understanding of the oral
health status of the population in the present study pro-
vides a basis for the implementation of health programs
that seek to empower individuals, capacitating them for
decision making and proactive attitudes, such as the
petitioning of political leaders and authorities for com-
munity benefits, as greater caries severity was associated
with feelings of a lack of empowerment and the absence
of community meetings to petition for neighborhood
benefits.
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However, beyond the relationship between oral health
status and determinants of the individual and social con-
text levels, the findings of the present study underscore
the need for combined efforts among the different sec-
tors of society regarding the understanding of the singu-
larity and complexity of human beings. The interaction
of diverse factors in the health-illness process requires a
multiplicity of approaches and definitions, and the
health sector alone is not capable of affecting changes in
the actual health situation of population groups. Thus,
there is a need to strengthen interdisciplinary actions
with respect to individual and social rights to encourage
changes in the oral health status of the population. The
results also reinforce the need to implement health pro-
motion programs aimed to strengthen social cohesion by
empowering and training the population to decision
making and community petitions. Another study recom-
mended that oral health professionals must propose
actions toward poverty reduction and contribute to im-
proving relations with the needy members of society, de-
velop strategies for positive and effective interactions as
well as improving access to dental services for the poor.
The fight against poverty has been justified on various
grounds, including human rights and social justice [44].
The present investigation has limitations that should

be addressed. The study was conducted with only part of
the population of metropolitan Belo Horizonte, the state
capital of Minas Gerais, Brazil. However, measures were
taken to make the sample more representative of the re-
gion studied, such as the grouping of municipalities
based on population size, the randomized selection of
sampling units and the use of weight of expansion in the
statistical analysis to compensate for unequal probabil-
ities among the elements of the sample due to conglom-
erate sampling. Another limitation is the fact that the
DMFT index is not sensitive for measuring the impact
of the social aspects that influence oral health [45]. This
index have others limitations. When we analyzed the F
component it is believed that not all teeth were previ-
ously decayed. This index is subject also to the error of
including other conditions or diseases not associated
with dental caries [46]. However, it is the most fre-
quently employed index worldwide. Due to the cross-
sectional design, no cause-and-effect conclusions may be
drawn regarding the associations between the severity of
dental caries and the variables that remained in the final
model. Moreover, the possibility of underestimating the
total number of teeth with caries in the population
studied should be considered, as the criterion for the
diagnosis of dental caries was that proposed for epi-
demiological surveys by the World Health Organization,
without the use of x-rays, which hinders the diagnosis
of occlusal and inter-proximal caries. Moreover, other
indicators of psychological conditions could be tested in
other oral health surveys. Despite these limitations, the
present study is important, as it is the first investigation
to evaluate the oral health of adults in a metropolitan
region of a major city in Brazil.

Conclusions
The findings of the present study revealed high caries
severity in adults aged 35 to 44 years, which was
associated with individual characteristics, health-related
behavior and factors related to social structure and
context. These findings underscore the importance of
considering the social determinants involved in the health-
illness process when carrying out epidemiological studies
on dental caries.
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