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Abstract This study aimed to assess the prevalen-
ce of tooth loss and associated factors in institu-
tionalized adolescents. This cross-sectional study
included 68 male adolescents incarcerated from
Socio-Educational Assistance Center (CASE)
aged between 15 and 19 years. Questionnaires
were applied individually to assess sociodemogra-
phical, economical, medical, behavioral and oral
health self-perception variables. All present teeth
were evaluated by Decay, Missing, Filling (DMF)
Index. The prevalence of tooth loss was analyzed
in individuals with 21 tooth loss. Associations be-
tween tooth loss and exposure variables studied
were analyzed by Poisson Regression with robust
variance estimation. The prevalence of tooth loss
was 47.06%. First molars in the mandible and
maxilla and central incisor in the maxilla were
the most absent teeth. In the multivariate model,
number of decayed teeth, and those that reported
daily use of medication were associated with hi-
gher tooth loss. Besides, tooth loss was associated
with decayed tooth and daily use of medication.
Oral health promotion and treatment should be
implemented in these institutions to reduce the
prevalence of dental loss in these adolescents.

Key words Tooth loss, Dental Caries, Teenagers,
Oral Health

Resumo Esse estudo objetivou avaliar a pre-
valéncia de perda dentdria e fatores associados
em adolescentes institucionalizados. Esse estudo
transversal incluiu 68 adolescentes do sexo mascu-
lino de um Centro de Atendimento Socioeducativo
(CASE) com idades entre 15 e 19 anos. Questiond-
rios estruturados foram aplicados individualmente
para acessar varidveis sociodemogrdficas, econd-
micas, médicas, comportamentais e autopercep¢io
de satide bucal. Todos os dentes presentes foram
avaliados pelo Indice de dentes Cariados, Perdi-
dos e Obturados (CPOD). A prevaléncia de perda
dentdria foi analisada em individuos com 21 dente
perdido. Associagdes entre perda dentdria e varid-
veis de exposicdo foram analisadas por regressio
de Poisson com estimativa de varidncia robusta. A
prevaléncia de perda dentdria foi 47,06%. Primei-
ros molares na mandibula e maxila e incisivos cen-
trais na maxila foram os dentes mais ausentes. No
modelo multivariado, niimero de dentes cariados
esteve associado com perda dentdria, e aqueles que
faziam uso didrio de medicagdes foram associados
a maior perda dentdria. Além disso, perda dentd-
ria foi associada com cdrie dentdria e uso didrio de
medicagdo. Promogdo de saiide bucal e seu trata-
mento devem ser implementados nessas institui-
¢oes para reduzir a prevaléncia de perda dentdria
nesses adolescentes.

Palavras-chave Perda de dente, Cdrie dentdria,
Adolescente, Satide bucal
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Introduction

The adolescence is characterized to be a period
of change and transition, which affects physical,
sexual, cognitive, and emotional aspects". It is a
biological process, with a profound transforma-
tion, in the cognitive development and person-
ality structure’. Thus, is a phase of emotional
reorganization, in which conflicts arising from
biological, psychical and social changes are often
externalized by conduct?. Usually, the definition
for age range among the adolescents is the period
between 10 to 19 years of age’.

Data from the National Council of Justice
survey indicate that, in 2016, 189,000 adoles-
cents were in conflict with the law in Brazil, of
which 29,794 complying sentences incarcerated.
The predominant age group is 15 to 20 years®.
According to Brazilian Institute of Geography
and Statistics (IBGE), it was estimated that these
numbers increase each year. The Socio-Educa-
tional Support Foundation (FASE) is an institu-
tion from the state of Rio Grande do Sul, Brazil,
responsible for social reintegration of adolescents
who committed an infraction. The FASE from
Passo Fundo city had approximately 1,142 teen-
agers in their care in 2014, of these 1,053 adoles-
cents served their sentence inmate and 89 served
their sentence in semi-liberty®. The main objec-
tive of the FASE is to approach socio-educational
activities for the adolescents to be able them to
be reintegrated into the society. Besides, an ap-
propriate health care can increase the chances of
successful rehabilitation®.

The institutions responsible for social reinte-
gration usually have precarious access to health
care and lower socio-economic status, making
difficult to reestablish the oral health of these in-
dividuals, which have a tendency to early tooth
loss”®. This problem can implicate in several con-
sequences in the adolescents life, such as psycho-
logical discomfort, physical pain, psychological
disability, physical disability, functional limita-
tion, handicap, and social disability®.

In Dentistry, tooth loss is considered a true
outcome, and is probably the best proxy of overall
oral health®. Several studies show a higher prev-
alence of tooth loss among different prison pop-
ulations'®"’. When compared prison population
with a non-prison population, prisoners have a
higher number of decayed and missing teeth, but
presented fewer number of filled teeth'*. Howev-
er, in institutionalized adolescents, there is a lack
of data from prevalence of tooth loss, usually be-
cause the difficult access to this population®.

Therefore, considering that institutionalized
adolescents comprise a distinct group of young
people living under different conditions, the ob-
jective of this study is to analyze the prevalence
of tooth loss and associated factors in this pop-
ulation.

Material and methods
Study Design

A cross-sectional study was conducted with
male institutionalized adolescents, aged 15 to 19
years old, of the Socio-Educational Assistance
Center (CASE) in the city of Passo Fundo, state
of Rio Grande do Sul, Brazil. This CASE unit it
is part to the FASE/RS. On December 2014, the
CASE unit had 74 adolescents, of which all of
them were invited to participate.

Ethical Considerations

This study received approval from the Insti-
tutional Review Board of the University of Passo
Fundo (UPF). Additionally, a formal authoriza-
tion was obtained by the head of FASE/RS. All
the adolescents included consented to partici-
pate, and a consent form was signed, for each
adolescent, by the legal responsible of the CASE
unit.

Operational Procedures

Trained researchers performed the interviews
individually applying structured questionnaires.
The interviews comprised sociodemographical,
economical, medical, behavioral and oral health
self-perception variables.

All present teeth, except third molars, were
evaluated with exploratory probe and plane
dental mirror in a room with natural light. Two
trained and calibrated examiners performed the
clinical evaluation in the present study. Accord-
ing to the World Health Organization (WHO),
Decay, Missing, Filling (DMF) Index was used to
assess the teeth'®. All procedures were undertak-
en by supervision and security provided by the
CASE unit.

Measurement Reproducibility
All data collection were performed by four

researchers, composed by two interviewers and
two clinical examiners. Two trained and cali-



brated examiners performed all the clinical ex-
amination. The training consisted of theoretical
expositive lecture. The examiners discuss the in-
dexes and variables that would be evaluated and
defined the diagnostic criteria using several im-
ages of dental caries. Calibration was performed
examining twice fifteen adolescents. These ado-
lescents were students from a public school from
Passo Fundo, with similar characteristics, such as
sex and age, of the institutionalized adolescents.
The interval between the exams was 15-days. An
experienced examiner was considered the gold
standard for the inter-examiner calibration.

The training and calibration procedures
were performed until satisfactory reproducibili-
ty was obtained. The interexaminer concordance
showed a kappa index of 0.74, and the intraex-
aminer kappa index was 0.81.

Data Analysis

The primary outcome was tooth loss. Preva-
lence was defined as the percentage of individu-
als presenting at least one tooth loss. The adoles-
cents with tooth loss were described according to
the use of illicit drugs, daily use of medication,
such as antipsychotics, anticonvulsants, antide-
pressants and anxiolytics, and systemic diseases.
The total number of lost teeth was described ac-
cording to the type of tooth and location in the
sample. The sample was dichotomized into two
groups: one with no tooth loss and the other with
at least one tooth loss.

The independent variables were ethnicity/
skin color (white or non-white), smoking expo-
sure (never smokers, former smokers or smok-
ers), daily use of medication, such as antipsy-
chotics, anticonvulsants, antidepressants and
anxiolytics (yes or no) and use of illicit drugs (yes
or no). Daily use of medication was included as
an independent variable, as the literature shows a
worst oral health condition in individuals using
daily medications'”’%. Therefore, it was hypoth-
esized that individuals using daily medication
would be less motivated towards a proper oral
hygiene, which might result in several diseases
that would lead to tooth loss.

The access to the dentist was dichotomized
(ves - those who visited the dentist within the
last 12 months or no - those who did not visit
the dentist in the last 12 months), toothbrush-
ing frequency (<3 times/day or >3 times/day),
tooth sensitivity when consuming cold or hot
substances (yes or no) and self-reported halitosis
(ves or no) were assessed.

To both questions, tooth sensitivity and
self-reported halitosis, it was possible to be an-
swered by the Likert-scale: never, rarely, some-
times, often or always. Individuals who answered
never or rarely were categorized as “no’, and
those that answered at least sometimes were cat-
egorized as “yes”. The mean and standard devia-
tion were used to the following continuous vari-
ables: tooth loss, age, number of decayed tooth
and number teeth filled.

Associations between the outcome and the
independent variables were performed by chi-
square, Fisher exact test or t-test for indepen-
dent samples. Moreover, Poisson regression with
robust variance estimation was performed to
determine the association between the outcome
(tooth loss) and the independent variables (de-
mographic characteristic: age, ethnicity/skin col-
or; behavior characteristic: smoking exposure,
daily use of medication, such as antipsychotics,
anticonvulsants, antidepressants and anxiolyt-
ics, use of illicit drugs, access to the dentist and
toothbrushing frequency; clinical variables:
number of decayed tooth, number of teeth filled,
tooth sensitivity to cold or hot and self- reported
halitosis). Prevalence ratios (PR) and 95% con-
fidence interval (CI) were estimated based on a
dichotomous outcome (individuals with tooth
loss). Univariate models were fitted for each
independent variable and following a forward
strategy, one by one of the variables with P-value
<0.20 were incorporated into the multivariable
model. Modelling was performed by sequential-
ly including the independent variables with the
lowest P-value until only those with statistical
difference remained for analysis. Multicollinear-
ity analyses among the independent variables
were performed and none was observed. The
multicollinearity was determined by variance
inflation factor and tolerance analyses. All sta-
tistical analyses were performed in the software
SPSS, version 23.0 SPPS, (SPSS, version 23.0,
IBM Corp., Armonk, NY, USA).

Results

The CASE unit had 74 adolescents, of which all
of them were invited to participate. The adoles-
cent who agreed to participate were explained
by the main objective of the study, and 68 were
included in the present study. Therefore, the re-
sponse rate was 91.89%.

Table 1 summarizes the variables of interest
from adolescents with tooth loss. In the CASE
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unit, 81.2% of the adolescents declared to be users
of marijuana, 46.9% declared use of antipsychot-
ics, and 9.4% had respiratory diseases (Table 1).
When obtaining the total of teeth lost, ac-
cording to the type and location of the sample,
it was observed that the first molars in the man-
dible and first molar and central incisors in the
maxilla were the most frequent ones (Figure 1).
Table 2 shows the association between tooth
loss and the independent variables. Prevalence of
tooth loss (=1 teeth loss) was 47.06% (95%CI:
34.89-59.23), and the mean (+standard devia-

Table 1. Adolescents with at least one tooth loss
according to variables of interest.

Variables n (%)

Mllicit drugs

Marijuana 26 (81.2)

Cocaine 16 (50.0)

Crack 11 (34.4)

Ecstasy 1(3.1)
Daily use medication

Antipsychotic 15 (46.9)

Anticonvulsant 7 (21.9)

Antidepressive 5 (15.6)

Anxiolytic 4 (12.5)

Systemic Diseases
Respiration Disorders 3(9.4)

Source: Prepared by the authors.

tion, SD) of tooth loss was 1.75+1.98. The mean
age was 17.38+1.10 and the mean number of
decayed teeth was 1.34+1.81. Most of them de-
clared themselves to be non-whites (65.4%),
former smokers (46.9%), and non-users of illicit
drugs (78.1%).

The univariate model showed that no inde-
pendent variable was associated with tooth loss
(Table 3). However, in the multivariate model,
number of decayed teeth were associated with
tooth loss (Table 3). For every decayed tooth,
there is approximately 14% of higher prevalence
ratio (PR) of having at least one tooth lost (PR;
95%CI: 1.138; 1.010 - 1.281). Those that report-
ed daily use of medication, such as antipsychot-
ics, anticonvulsants, antidepressants and anxio-
lytics, in comparison to no users of medication,
presented a higher PR to tooth loss (PR; 95%ClI:
1.815; 1.027 - 3.207). The other variables did not
remain associated with tooth loss (Table 3).

Discussion

The main objective of this study was to show the
prevalence and associated factors with tooth loss
in institutionalized adolescents. The most fre-
quently missing tooth in the sample population
were first molars in the mandible and first molar
and central incisors in the maxilla. The preva-
lence of tooth loss was 47.06%. Furthermore,
the study found a significant association between
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Figure 1. Total number of lost teeth according to the type and location in the sample.

Source: Prepared by the authors.



Table 2. Description characteristics of the adolescent in conflict with the law and comparison for the association
between tooth loss and independent variables.
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Variables Tooth loss No tooth loss Pvalue
(n=32-47.06%) (n=36-52.94%)

Mean tooth loss 1.75£1.98 0.010.0 -

Age MeanxSD 17.38+1.10 16.94+0.98 0.095&

Ethnicity/skin color White 11 (34.4) 11 (30.6) 0.737*
Non-white 21 (65.4) 25 (69.4)

Smoking exposure Never smokers 10 (31.3) 7 (19.4) 0.482*
Former smokers 15 (46.9) 18 (50.0)
Smokers 7 (21.9) 11 (30.6)

Daily use of medication * No 10 (31.3) 20 (55.6) 0.044*
Yes 22 (68.7) 16 (44.4)

Use of illicit drugs Yes 7 (21.9) 12 (33.3) 0.293*
No 25 (78.1) 24 (66.7)

Access to the dentist in the last 12 Yes 18 (56.3) 22 (61.1) 0.684*
months No 14 (43.7) 14 (38.9)

Toothbrushing frequency (per day) <3 times 29 (90.6) 30 (83.3) 0.4844#
>3 times 2(9.4) 6 (16.7)

Number of decayed tooth Mean+SD 1.34£1.81 0.81+1.47 0.181&

Number of teeth filled Mean+SD 0.81+1.65 1.11£+1.55 0.444&

Tooth sensitivity to cold or hot No 13 (40.6) 8(22.2) 0.101*
substances Yes 19 (59.4) 28 (77.8)

Self-reported halitosis Yes 19 (59.4) 16 (44.4) 0.219*
No 13 (40.6) 20 (55.6)
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1202 ‘Tv97-5€9¢:

Legend: *Chi-square; #Fisher exact test; & t-test for independent samples. *Antipsychotics, antidepressants, anxiolytics and
anticonvulsant.

Source: Prepared by the authors.

Table 3. Univariate and multivariate analysis for the comparison between those with and without tooth loss.

. Prevalence ratio Prevalence ratio
Variables (95%ClI) P-value (95%ClI) P-value
Age 1.226 (0.972 - 1.546)  0.085
Ethnicity/skin color White Ref. 0.733
Non-white 0.913 (0.541 - 1.541)
Smoking exposure Never smokers Ref.
Former smokers 1.169 (0.587 - 2.329)  0.657
Smokers 1.513 (0.749 - 3.054)  0.248
Daily use of medication®*  No Ref.  0.059 Ref.  0.040
Yes 1.737 (0.978 - 3.084) 1.815 (1.027 - 3.207)
Use of illicit drugs Yes Ref. 0.326
No 1.385 (0.723 - 2.651)
Access to the dentist in the Yes Ref. 0.682
last 12 months No 1.111 (0.671 - 1.840)
Toothbrushing frequency <3 times Ref.  0.428
(per day) >3 times 0.678 (0.260 - 1.771)
Number of decayed tooth 1.098 (0.979 - 1.232)  0.110  1.130 (1.003 - 1.274)  0.045
Number of teeth filled 0.930 (0.743 - 1.165)  0.530
Tooth sensitivity to cold ~ No Ref.  0.084
or hot substances Yes 0.653 (0.403 - 1.058)
Self-reported halitosis Yes Ref. 0.228
No 0.726 (0.431 - 1.222)

*Antipsychotics, antidepressants, anxiolytics and anticonvulsant. Daily use of medication, tooth sensitivity to cold or hot
substances, age and number of decayed teeth were included in the multivariate model. However, the non-significant variables were
removed using a forward selection.

Source: Prepared by the authors.



)
=N
o~
(e

Casarin M et al.

tooth loss and decayed tooth, meanwhile the in-
dividuals who did daily use of medication, such
as antipsychotics, anticonvulsants, antidepres-
sants and anxiolytics, showed higher prevalence
ratio of having a tooth loss.

The teeth most frequently lost in the FASE
sample were first molar and upper central inci-
sors. Most studies in Brazil show the first lower
molar as the most frequently lost tooth'?'. Aida
et al.”? demonstrated that, in adolescents, the
main factor associated with extraction of first
molar is dental caries and the upper central in-
cisor is periodontal disease. However, the loss
of upper central incisor in this study may be at-
tributed to trauma®.

Observational studies showed that dental
trauma is a significant issue in young people?>*.
Traumatic dental injuries can become an im-
portant public health problem® not only be-
cause their prevalence can be high, ranging from
9.4%% to 41.6%%, but also because they have a
substantial impact on the adolescents’ quality of
life’®. The majority of dental injuries involve the
anterior teeth?”, which may lead to aesthetic and
psychological problems?*. Besides, to adolescents,
the shame of not having a tooth is more import-
ant than the pain and the functional limitation
that it causes™.

The prevalence of tooth loss in Brazilians,
aged 15 to 19 years, was estimated as 8.9% ac-
cording to the SB Brazil®’. Another study, with
adolescents in the Passo Fundo city, showed a
prevalence of 21.2% of tooth loss™. However,
the present study obtained a prevalence of tooth
loss of 47.06% in the same age group, but in in-
stitutionalized adolescents. The prevalence of
tooth loss >1 teeth, in the prison population,
ranges from 47.7%% to 93.9%, corroborating
with the results found in the present study. Ad-
ditionally, Boyer et al.** showed mean tooth loss
of 2.46£3.74 in a prison population aged 17 to
53 years. Another study compared a prison pop-
ulation with a non-prison population and evi-
denced a higher number of decayed and missing
teeth on the incarcerated ones*. In contrast, they
found a low number of filled teeth, which may be
explained by the limited access to dental care®.
These data may explain the higher prevalence of
tooth loss found in the present study.

Dental caries represents the most important
and prevalent oral health problem in Brazil, be-
ing considered an important public health prob-
lem*. According SB Brazil 2010, the Brazilian
prevalence of dental caries in the population aged
15 to 19 years was 35.8%?>'. Epidemiologic studies

showed that caries experience was an important
risk indicator for tooth loss?"*. A higher level of
caries is expected in young offender population
due to the difficult to access the health services®.
The higher levels of caries in prisoner popula-
tion can be the main factor associated with tooth
loss*”*, corroborating the data of the study. With
the same issue, Cunningham et al.*® registered a
tendency to solve oral health problems by tooth
extraction. This information can explain the high-
er levels of tooth loss and the association between
number of decay tooth showed in this study.

In response to the survey questionnaire, the
FASE adolescents reported the use of antipsy-
chotics, antidepressants, anxiolytics and anticon-
vulsant. More than a half of the institutionalized
adolescents used daily systemic medication, and
the individuals who did daily use of medication,
such as antipsychotics, anticonvulsants, antide-
pressants and anxiolytics, showed higher PR of
having tooth loss. Interestingly, some anticon-
vulsants have been associated with alveolar bone
loss, which can result in tooth loss*. Studies indi-
cate a relationship between antidepressants and
a decrease in the salivary flow'”*, increasing the
risk of dental caries'”*! and thus a future dental
loss?2. The use of antipsychotic drugs showed an
average of tooth loss between 13.5 and 20.2'%.

The present study has limitations that should
be considered. The small sample size may not
have been sufficient to identify other possible
associations with tooth loss. The cross-section-
al design constitutes a limitation, as it does not
allow conclusions regarding the cause-and-effect
relationship between exposure and outcome.
Moreover, only male institutionalized adoles-
cents were included, so the results cannot be
extrapolated for females institutionalized ad-
olescents. However, 96% of the population of
adolescents in conflict with the law in Brazil are
men* and in the FASE the prevalence of men is
97%?*. In addition, the study was performed only
in one institution, from one city, which restricts
the sample and the external validity of the pres-
ent study. Additionally, the time of the tooth loss
and the time that the adolescent were institution-
alized were not assessed.

The oral health situation of the young of-
fenders from FASE shows that the health in this
population is not receiving the necessary atten-
tion. Although the FASE adolescents have access
to the dentist, this access is insufficient to keep
them in good oral health. Since access to health is
precarious, it is necessary to invest in oral health
prevention campaigns, which have lower costs



and greater effectiveness. Moreover, when free
from disease, pain and disability the rehabilita-
tion from institutionalized adolescents is more

smoothly®.

Conclusions

The present study makes an important contri-
bution to knowledge of prevalence and asso-
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ciated factors of tooth loss in institutionalized
adolescents. The first molars and upper central
incisors were the groups of most frequent tooth
lost. Prevalence of tooth loss was high (47.06%).
Tooth loss was associated with decayed tooth, and
daily use of medication, such as antipsychotics,
anticonvulsants, antidepressants and anxiolytics
was associated with higher tooth loss. According-
ly, it is necessary to provide access to oral health
services to young offenders.
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