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Abstract The conceptual model of the life course
considers that health-disease is a dynamic pro-
cess that is also affected by previous and current
lifelong experiences. The aim of the study was to
investigate the incidence of caries and its deter-
minants in young people in Sobral-Ceard, Brazil.
This was a cohort study of oral health started in
2000, with waves in 2006 and 2012. 482 young
people aged 17-21 years were examined and in-
terviewed. The incidence of caries between 2006
and 2012 was the outcome analyzed and the inde-
pendent variables were socioeconomic conditions
and use of oral health actions and services. The
average incidence of caries was 2.95 teeth from the
adolescence to the youth. It was found that social
deprivation throughout life and deny access to the
dentist during infancy implies a greater incidence
of caries in youth, therefore, the use of services and
oral health actions during the adolescence and
youth have not been sufficient to reduce inequities
in oral health.

Key words Dental caries, Risk factors, Health
inequalities

Resumo O modelo conceitual do life course
considera que a satide-doenga é um processo di-
ndmico afetado por experiéncias prévias e ao lon-
go da vida. O objetivo do estudo foi investigar a
incidéncia de cdrie e seus fatores determinantes
em jovens no municipio de Sobral (CE). Estudo
de coorte em satide bucal iniciado no ano 2000,
com ondas em 2006 e em 2012. Foram examina-
dos e entrevistados 482 jovens na faixa etdria de
17 a 21 anos. A incidéncia de cdrie entre 2006 e
2012 foi o desfecho analisado e as varidveis inde-
pendentes foram as condigbes socioecondémicas e
de utilizacdo de agoes e servicos de satide bucal.
A incidéncia média de cdrie foi de 2,95 dentes da
adolescéncia para a juventude. Constatou-se que
maior privagdo social ao longo da vida e negar o
acesso ao dentista na infdncia implicam em maior
incidéncia de cdrie na juventude, entretanto o uso
dos servigos odontolégicos na adolescéncia e na
juventude ndo foi suficiente para reduzir as ini-
quidades em satide bucal.

Palavras-chave Cidrie dentdria, Fatores de risco,
Desigualdades em satide
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Introduction

The reduction of dental caries has been observed
in recent years in Brazil, especially among chil-
dren and adolescents. However, the disease is
still one of the most prevalent, especially in the
Northeastern region of the country. According to
the results of the SB Brazil 2003 and 2010 in re-
lation to caries, the Northeastern is still worse off
than other regions of the country™?.

Currently, decay is assuming polarizing be-
havior where the greatest burden of illness is con-
centrated on a minority which reveals the pres-
ence of oral health inequities**. Health inequities
are unnecessary and avoidable as it characterized
as differences in health status due to some degree
of injustice because they are associated with so-
cial characteristics that systematically put disad-
vantaged groups regarding the opportunity to be
and stay®. Authors have suggested investigating
the determinants of health inequities, such as so-
cial status, race, and gender, which in turn relate
to the use of health services®’.

The life course approach considers that
health-disease is a dynamic process that is also
affected by previous and current lifelong experi-
ences. The current status of an individual as well
as their inequities reflects exposure to different
biopsychosocial risk factors during pregnancy,
childhood, adolescence, young adults and adult
phase®, which reveals the need to develop longi-
tudinal studies. However, there are few studies
that analyze the dental health changes over time
as cohort studies® 2.

Studies show that from childhood to adoles-
cence and into adulthood, there is an increase
in the prevalence of dental caries. In Brazil,
the DMFT (Decayed Missing Filled Teeth) was
found to be 2.07 for 12 year olds, it was 4.25 in
the age group of 15-19 years and in adulthood it
increased to 16.75, which shows the cumulative
effect of the decay over the life of the individual®.
Understanding which factors are associated with
the incidence of dental caries throughout life is
still a challenge.

In Sobral, Ceard, located in Brazilian North-
eastern, a transversal study was conducted
during 2000 to measure the prevalence of caries,
malocclusion and gingival bleeding in 1021 chil-
dren aged 5-9. It was observed that the DMFT
increased with age from 0.10 to 1.66 for five to
nine year olds. On the other hand, the reverse
occurred for the dmft index, 3.59 at 5 years to
2.69 nine years. It was also found that only 23%
of children aged five years were caries free. Re-

garding gingival changes, on average 32.7% of
children had gingival bleeding and 60.33% of the
children showed no occlusal problem?.

In 2006, following on from the first study in
the same county, an epidemiological study of
tooth decay incidence was conducted with ad-
olescents 11-15 years old, the same people who
participated in the study in 2000, and found
an average incidence of 1.86 decayed teeth per
teenager and that regular access to a basic health
unit indicates lower risk of high caries incidence,
while the toothache and consume frequently
school meal variables showed a high risk for the
incidence of decay'.

Given the results of research conducted in
Sobral, the need to investigate the incidence of
caries from adolescence to young adulthood be-
came apparent. Therefore, the aim of this study
was to investigate the incidence of caries and its
determinants in young people in Sobral-CE.

Methodology

The present research draws on data obtained
from an investigation entitled “Health conditions
of children in Sobral, CE”, conducted from 1999
to 2000 with children aged five to nine years'".
On that occasion, 3,425 children were evaluated,
resulting in a sub-sample of 1,021 who were as-
sessed with respect to indexes of oral health (den-
tal caries, gingival condition and malocclusions).

Six years later, a new epidemiological study
of oral health with longitudinal character which
evaluated the incidence of caries and associated
factors was conducted. 688 subjects were re-exam-
ined, aged 11-15 years'®. In 2012, the third wave of
this study was held, and the following conditions
were investigated: dental caries, malocclusion,
periodontal disease, tooth loss and trauma.

In the third wave of the cohort, 482 young
people were re-examined, with a 70% response
rate compared to the population found in 2006
and 40% response rate to the population found
in 2000. Losses were due to change of address
(159), individuals not found at home after three
visits (24), refusal to participate (10), incarcerat-
ed (8), death (3) and homeless (1). However, this
loss was not considered as limiting to the study
because the analysis used complete data for the
sample of 482 individuals in the cohort. This
sample has the power to detect an RR of up to 1.2
with a prevalence of 60% of the outcome among
those not exposed. A reference value of o = 95%
and power (1-fB) of 80% were taken.



The individuals participating in the study
were identified by the community health agent,
who scheduled a day so that they could attend the
basic health unit closest to their home to perform
the research. For those who did not attend on
the scheduled date, the research team conduct-
ed up to three home visits. In order to search for
those who had changed addresses there were vis-
its to schools and factories, and an active search
through social networks.

The inter-calibration of the examiners was
performed by consensus, with the Kappa index
ranging from 0.80 to 0.93. Examinations oc-
curred under natural light, using a mirror and
WHO periodontal probe.

For this study we used caries incidence be-
tween the second (2006) and third (2012) wave
as a dependent variable. The incidence was mea-
sured by the experience of new tooth decay by
an individual from adolescence to youth. As
proposed in Killestal & Stenlund’s study's, the
incidence was considered positive in situations
where the tooth was healthy in 2006 (without
decay) and went on to present a situation of “de-
cayed,” “restored,” “restored with cavity” or “lost
to decay” in 2012, or even that the tooth was re-
stored in 2006 and was “decayed,” “restored with
cavity” or “lost to decay” in 2012.

Socioeconomic conditions and actions and
use of oral health services were used as indepen-
dent variables collected in 2000, 2006 and 2012 by
a questionnaire. In the infancy were collected the
variables: family income (until/more one min-
imum wage), education of the household head
(until/more 8 years), bathroom at home (yes/no),
access to the dentist at least once in their life (yes/
no), time (last year yes/no), cause (routine/pain
or treatment) and place of last dental visit (pub-
lic/private), access denied (yes/no), malnutrition
(yes/no) and consumption of school lunch(yes/
no). In adolescence, at the time of the second
wave of the study, we used the following variables:
family income (until/more one minimum wage),
household crowding (until/more 1), student (yes/
no), type school (public/private), access to the
dentist at least once in their life (yes/no), time
(last year yes/no), cause (routine/pain or treat-
ment) and place of last dental visit (public/pri-
vate), access denied (yes/no), if they received oral
health information (yes/no), participation in col-
lective actions in oral health (yes/no) and tooth
brush received in school (yes/no). The variables
collected in the third wave (2012) were: gender,
race, occupation (employed/unemployed), type
of school (public/private), family income (until/

more one minimum wage), household crowding
(until/more 1), fluoride water Suply (yes/no), ac-
cess to the dentist at least once in their life (yes/
no), time (last year yes/no), cause (routine/pain
or treatment) and place of last dental visit (pub-
lic/private), denied access (yes/no) and participa-
tion in a group of adolescents (yes/no).

To evaluate the relationship between the in-
dependent variables and the incidence of caries
from 2006 to 2012, ANOVA and t-test were con-
ducted, along with estimating the relative risk
(RR) with their respective confidence interval.
This was followed by a Poisson regression model
to compose the risk factors for caries incidence,
one multiple model was built for each wave.
Those variables with a p-value < 0.20 were in-
cluded in the multivariate analysis. In the final
model only the independent variables were re-
tained that were statistically significant after re-
gression, i.e., p < 0.05.

This study was approved by the research eth-
ics committee of the State University of Acarad
Valley with opinion number 1019 and the partic-
ipants signed an informed consent form ensur-
ing their privacy.

Results

It was observed that 51.9% of participants were
female and the average age of participants was 17
to 21 years, distributed as follows: 116 were 17
years old, 86 were 18 years, 94 with 19 years, 90
were 20 years, and 96 with 21 years. It was found
that 76.8% studied and/or worked and 23.2%
were unemployed. Of those who studied, most
were in public school (81.7%), while of those
who worked, 58.3% had formal documented jobs
or were civil servants. The reported average fam-
ily income was R$1,037.97 (SD = 810.45). 94.6%
reported having access to fluoridated water via
the public water Suply.

With regard to the variables of use of dental
services, it was found that a small proportion of
participants (7.5%) never went to the dentist and
24.7% of young people have had access to dental
services denied at least once in life, i.e., for some
reason, they could not schedule or conduct a
consultation with the dentist. Regarding the time
of last dental visit, 50.2% visited the dentist with-
in the last year, mostly in public service. It was
also found that 47.6% reported that the reason
for the last dental visit was for routine mainte-
nance or repair, however, 73% said they had felt
tooth pain sometime in their lives.
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The average incidence of caries between
2006 and 2012 was 2.95 teeth (SD = 2.54), with a
range from zero to 16 of new decayed teeth. The
proportion of youth who showed no incidence
of caries was 17.2%. There was no difference in
caries incidence between the ages analyzed after
ANOVA test (p = 0.81).

During the childhood, not having bathroom
at home and have been denied access to the
dentist were risk factors for increased incidence
of caries. In the adolescence, greater household
crowding and have been consulted for reason of
pain or treatment were risk factors for increased
incidence of caries, while not participated of col-
lective action in oral health and not having con-
sulted a dentist in less than a year were protection
factors. With respect to the variables collected in
the third wave, it was observed that to attend a
public school, have consulted the dentist in last
year because of pain or treatment, as well as hav-
ing been denied access to a dentist at least once in
their lives were risk factors for higher incidence
of decay (Table 1).

Poisson regression was conducted to verify
a model for each one of the waves. Remained
as risk factors in the first model (2000), have no
toilet at home [RR = 1.40 (95% CI 1.16-1.70)]
and denied access to the dentist [RR = 1,36 (95%
CI 1.08-1.72)]. Regarding the second follow up,
household crowding [RR = 1.17 (95% CI 1.01-
1.36)], dental visit in the last year [RR = 0.78
(95% CI 0.70-0.90)] and participation in collec-
tive actions [RR = 0.67 (95% CI 0.55-0.81)] re-
mained as factors related to the incidence of car-
ies in youth. While in the third model, remained
type of school [RR = 1.55 (95% CI: 1.06 to 2,26)]
and reason for last consultation [RR = 1.52 (95%
CI: 1.18 to 1.94)] (Table 2).

Discussion

It was observed that from adolescence to young
adulthood, the average incidence of caries in
teeth was 2.95, higher than 1.86 observed from
childhood to adolescence in a cohort study con-
ducted in 2006 in the city of Sobral'.

Few cohort studies in oral health have been
done using the incidence of caries as an outcome.
This outcome makes this study relevant as it is
possible to detect the appearance of new caries
for each tooth throughout life and, consequent-
ly, understand the determinants. Using only the
DMFT/DMES as an endpoint to measure the
progression of caries in cohort studies implies the

loss of sensitivity to detect new cavities, as once
a restored tooth has cavities within the cohort, it
does not increase the result in the DMFT/DMES
index". Moreover, to consider individuals with
the same index value but having different compo-
nents of DMFT/DMES is putting individuals with
distinct decay at the same level of analysis. Thus,
using the incidence of caries allows for identify-
ing the route of dental caries of the individual,
and not just the general oral health condition.

As to relevance, it is the only cohort study in
Brazilian Northeastern to follow children and ad-
olescents over 12 years with field methodology,
which predicted both responses to a question-
naire as the exam of the main dental problems,
from primary data. Whereas it is a region with
few higher education institutions of excellence,
particularly in view of the research, and the lack
of specific funding for this type of study, expen-
sive by nature, the viability of the research just
materialized by the involvement of several char-
acters linked two federal institutions of higher
education (UFRN and UFC-Sobral), in conjunc-
tion with the Sobral Department of Health. Per-
form shifts with teams over more than one year
of data collection in place with an annual average
temperature of 28° C was configured as a chal-
lenge every time of the survey, only made possi-
ble by the commitment and dedication of actors
effectively involved to the prospect of alternatives
to improve the oral health of the population of
the region.

In this study, it was found that the variables
that express the socioeconomic situation (bath-
room at home, household crowding and type of
school) of the young and during their lives have
a statistically significant relationship with the
greatest incidence of dental caries. The life course
theory states that the accumulation process of
experiences of social disadvantage throughout
life leads to oral health problems in adulthood,
as observed in other studies'***' and which was
also observed in the present study.

Don’t have toilet at home in the childhood,
larger household crowding in adolescence, as
well as a public school resulted in increased risk
to present new cavities. Although there was no
relationship found between income and the in-
cidence of caries, such variables (bathroom at
home, household crowding and type of school)
are considered indicators of social status. Piose-
van et al.?? claim that type of school is an alter-
native indicator that expresses the socioeconom-
ic situation in epidemiological studies on oral
health in Brazil.



Table 1. Mean number of teeth with caries incidence according to socioeconomic and actions and use of oral

health services in the three waves. Sobral, 2012.

Variable N Mean (SD) RR (CI) P’
Variables of childhood (2000)
Bathroom at home
Yes 404 2.76
No 77 3.95 1.43 (1.19-1.72) < 0.0001
Access denied to the dentist
No 450 2.89
Yes 31 3.90 1.35 (1.07-1.70) 0.01
Malnutrition
Nao 343 2.84
Sim 128 3.28 1.15 (0.98-1.36) 0.08
Variables of adolescence (2006)
Household crowding
Until 1 249 2.63 (2.28)
+1 233 3.29 (2.76) 1.25 (1.07-1.45) 0.004
Visited the dentist last year
Yes 227 3.30 (2.48)
No 205 2.64 (2.45) 0.81 (0.69-0.94) 0.006
Reason for last dental visit
Routine 199 2,61 (2,48)
Pain/treatment 234 3,29 (2,46) 1.26 (1.07-1.49) 0.004
Collective actions in oral health
Yes 260 3.45(2.73)
No 217 2.36 (2.17) 0.69 (0.59-0.80) < 0.001
Received toothbrush at school
Yes 174 3.20 (2.47)
No 304 2.83 (2.57) 0.88 (0.76-1.03) 0.12
Variables of youth (2012)
Type of school
Private 47 2.32
Public 210 3.19 1.38 (1.02-1.86) 0.03
Visited the dentist last year
Yes 224 3.23 (2.59)
No 222 2.73 (2.42) 0.85 (0.72-0.98) 0.03
Reason for last dental visit
Routine 212 2.46 (2.19)
Pain/treatment 230 3.44 (2.65) 1.09 (1.00-1.18) 0.04
Access denied to the dentist
Nao 363 2.80 (2.52)
Sim 119 3.42 (2.54) 1.22 (1.04-1.43) 0.01

"t test.

Oral health cohort studies from birth devel-
oped in New Zealand and Brazil found that the
best conditions of a family at child birth and
throughout life were associated with better oral
health conditions in adolescence and adulthood,
as well as better quality of life related to oral
health problems!"*-%.

For the variables that express the use of den-
tal services, it was noted that the access denied
in the childhood, the last dental consultation and

participation in collective actions in oral health
in adolescence, as well as the reason for the last
dental visit were associated with higher incidence
of caries.

Study' also found that visiting the dentist in
the last twelve months was a risk factor for in-
creased incidence of caries in adolescence. Other
authors found that regular visits to the dentist
presented itself as a risk factor for increased se-
verity of dental caries among adults?, and that

w
]
~
w

9T0T ‘8L8€-TL8€:(TT) 1T ‘BAIID[OD IPNES X BIOUIID)



W
oo
~
=)}

Teixeira AKM et al.

Table 2. Model adjusted for incidence of caries. Sobral, 2012.

Variable

RR (CI) p RR P
adjusted (CI) adjusted

Model 1: Variables of childhood (2000)

Without bathroom at home

Access denied to the dentist
Model 2: Variables of adolescence (2006)

Household crowding over 1

Last visited to the dentist more than 1 year

Don'’t participate in collective actions in oral health
Model 3: Variables of youth (2012)

Public school

Visited dentist for pain/treatment

1.43 (1.19-1.72) < 0.0001 1.40 (1.16-1.70) 0.001
1.35 (1.07-1.70) 0.01 1.36 (1.08-1.72) 0.01

1.25(1.07-1.45) 0.004 1.17 (1.01-1.36) 0.03
0.81 (0.69-0.94) 0.006 0.78 (0.70-0.90) 0.001

0.69 (0.59-0.80) < 0.001 0.67 (0.55-0.81) < 0.001
1.38 (1.02-1.86) 0.03 1.55 (1.06-2.26) 0.02
1.09 (1.00-1.18) 0.04 1.52(1.18-1.94) 0.001

the percentage of cavity-free individuals is higher
among those with lower frequency of consulting
the dentist®.

This is not to understand that the use of the
health service is responsible for measures culmi-
nating in the increased of incidence, but that the
fragmentation of service and the lack of respon-
sibility in caring are related to a way of organiz-
ing work and decision-making processes in or-
ganizations that contribute to the health profes-
sionals reduce their work object (and therefore
its clinical responsibility) to procedures, diseases
or body parts (rather than take responsibility for
people globally)®. The fact is that the denied ac-
cess to dental services in childhood resulted in
the accumulation of oral health needs along life
course, causing an increased incidence of caries
in youth, probably making them seek the service
because of pain or treatment.

The epidemiological survey of oral health in
a national based study conducted in Brazil re-
vealed that the main reason for visiting a dentist
in all age groups was for pain or treatment, then it
showed that most people who use dental services
in the country are those that have some need for
oral health? which suggests the possibility of vis-
iting the dentist in the last twelve months in ad-
olescence is only performed by individuals who
have the most need.

Other studies have also identified a higher
prevalence of caries in those adolescents who
visited the dentist because of pain or restoration
when compared with those who visited the den-
tist because of prevention, as observed in this
study**% In the cohort study developed in New
Zealand, it was found that those individuals who
only visit the dentist when dental problem ap-
pear had worse impact of oral health on daily
living and quality of life*.

With respect to participation in collective ac-
tions in oral health in adolescence such as topical
fluoride application, whether as a mouthwash or
gel, and supervised oral hygiene introduced itself
as a risk factor for increased incidence of caries in
youth, a fact that should be analyzed with caution
given the vast literature concerning the preventive
effect of the methods of fluoride. These findings
could be related to bias of information regarding
the real understanding on what would be partic-
ularly collective actions in oral health itself from
the interviewed. This is quite often confused even
by health professionals to perform these actions
within the clinic®. Furthermore, this finding in-
dicates the need to reassess the protocols of col-
lective action on oral health in the city.

Deny access to the dentist during infancy im-
plies accumulation of oral health needs through-
out life, this reveals a critical period for oral
health in youth. It is important to identify “win-
dows of opportunity”, considered the period of
life in which the risk for the disease is higher and
when interventions may have greater long-term
benefits for the promotion of oral health and re-
duce inequalities®**. Protect children from the
effects of socioeconomic adversity could reduce
the burden of disease experienced by adults'.
Then, it is necessary to increase the access to oral
health care during childhood, especially actions
of promotion and prevention.

A limitation of this study refers to very large
interval between waves, six years, where other
events related to oral health and the socioeco-
nomic trajectory could have occurred and were
not identified in the waves of the cohort, and hin-
der the monitoring of individuals, which can lead
to selection biases. It should also be noted that
the lack of external financing greatly hindered the
possibility of obtaining other sources of informa-



tion to access the participants of the study, which
contributed to losses along the third wave.

This study revealed that the use of services and
oral health actions during the adolescence and
youth have not been sufficient to reduce inequities
in oral health. When health services are organized
in a universal and equitable form, they try to com-
pensate, at least in part, the damaging results of
the social inequalities to groups most vulnerable’.

There is therefore a challenge approach not
only as dental locus service, but as the responsi-
ble for health care population, incorporating the
broad concepts of health promotion®* and ap-

Collaborations

AKM Teixeira participated in all stages of man-
uscript, AG Roncalli and LRA Noro attended the
study design, analysis and interpretation data
and critical review.

propriating active methodologies in educational
guidelines’” aimed empowerment of the popula-
tion. For this it is essential that higher education
institutions effectively focus the training to de-
velop skills and abilities in health care, lifelong
learning and communication®.

Thus, it is important that managers reor-
ganize oral health services in order to proceed
mainly on equity of attention thereby reducing
oral health inequities. Finally, it was found that
greater social deprivation throughout life indi-
cates a higher incidence of dental caries among
adults and youth.
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