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RESUMO

Doenca de Alzheimer (DA) é uma desordem neurodegenerativa em que hd
comprometimento da memoria e de outras fungdes cognitivas, assim como distirbios
motores € comportamentais, que refletem sobre a higiene pessoal e bucal com a evolugao
da doenca. A proposta deste estudo foi descrever, subjetiva e objetivamente, a satde oral de
uma populacdo de idosos diagnosticados com DA. Foram avaliados todos os participantes
do “Programa de cinesioterapia funcional e cognitiva de idosos com DA” (PRO-CDA) e do
“Programa de atividade fisica para a terceira idade” (PROFIT), ambos da Universidade
Estadual Paulista “Juilio de Mesquita Filho” (Campus de Rio Claro - Sdo Paulo). O grupo
experimental foi composto por 30 idosos do PRO-CDA (idade média de 79,13 + 5,59
anos), nos estagios leve, moderado e severo da DA. O grupo controle foi composto por 30
idosos do PROFIT (idade média de 67,80 + 5,45 anos), com auséncia de DA ou outra
deméncia. O aspecto subjetivo de autopercepcdo dos idosos foi avaliado por meio do
General Oral Health Assessment Index (GOHAI). A sadde oral foi avaliada objetivamente
por meio da mensuracdo do nimero de dentes naturais remanescentes, do nimero de dentes
cariados, perdidos e obturados (CPOD); do indice de higiene oral (IHO), das condi¢des das
préteses removiveis quanto a estabilidade, retencdo, oclusio, dimensdo vertical e defeitos;
do tempo de uso e da presenca de biofilme nas préteses removiveis; e da presenca de
patologias orais. Andlises descritivas das caracteristicas da amostra e relativas as condi¢des
das préteses removiveis e presenca de patologia oral, foram realizadas pelos testes Qui-
quadrado ou Exato de Fisher. Os dados das varidveis, idade, escolaridade e renda mensal;

da varidvel subjetiva GOHAI e das varidveis objetivas nimero de dentes, CPOD, IHO,



tempo de uso e presenga de biofilme das préteses removiveis, foram comparados entre os
grupos com e sem DA por meio do teste Mann Whitney; e entre o grupo controle e os
estdgios da DA por meio dos testes Kruskal Wallis e Dunn post-hoc. Nivel de significancia
de 5% foi utilizado em todos os testes. Os valores do GOHALI foram similares (P=0.1024) e
registrados como moderado, o que monstrou uma autopercep¢do positiva dos grupos
quantos suas condi¢des de sadde oral. Maior idade (P<0.0001); menor escolaridade
(P=0.0098); maior CPOD (P=0.0024); pior IHO (P=0.0023) e menor nimero de dentes
remanescentes (P=0.0004) foram observados nos idosos com DA. Comparacdes entre os
estdgios da DA e o grupo controle, também mostraram valores similares do GOHAI
(P=0.4135). Pior IHO (P=0.0042) foi verificado para os voluntdrios no estigio severo; e
maior CPOD (P=0.0191) e menor nimero de dentes remanescentes (P=0.0223) nos estdgios
moderado e severo da doenca. Pode-se observar que 75% dos idosos com patologia oral
possuiam a DA. Pode-se concluir que os idosos com DA apresentaram maior
comprometimento da sadde oral pela avaliacdo objetiva do que aqueles sem a doenca.
Apesar do autorelato de saide bucal por meio do GOHAI ter mostrado uma autopercep¢ao
positiva dos grupos, houve um declinio da satide bucal com a progressdao da DA.

Palavras-chave: Doenca de Alzheimer, satide bucal, idoso.



ABSTRACT

Alzheimer's disease (AD) is a neurodegenerative disease which occur impairment of
memory, and of cognitive and motor functions, as well as behavioral disorders, which
reflect on the personal and oral hygiene with its progression. This study aimed to describe,
subjectively and objectively the oral health of an elderly population diagnosed with AD.
All participants of the "Program of cognitive and functional kinesiotherapy in elderly with
Alzheimer's disease" (PRO-CDA) and "Physical activity program for elderly" (PROFIT),
both from Paulista State University “Juilio de Mesquita Filho" (Rio Claro, Sao Paulo) were
evaluated. The AD group consisted of 30 elderly from PRO-CDA (mean age 79.13 + 5.59
years) in mild, moderate and severe stages of AD. The control group consisted of 30 elderly
from PROFIT (mean age 67.80 £ 5.45 years), with no AD or other forms of dementia. The
General Oral Health Assessment Index (GOHAI) was used to measure volunteer-reported
oral health problems. Among the subjects’ demographic aspects and oral status assessed
were age, educational levels, monthly income, the number of natural teeth, the number of
decayed, missing and filled teeth (DMTF), oral health index (OHI), time of prostheses uses,
biofilm on prosthesis, the removable prosthesis condition for stability, retention, occlusion,
vertical dimension and defects; and oral pathologies. Chi-square test and Fisher’s exact test
were used for the descriptive analysis of sample characteristics and data regarding to
removable prostheses conditions and oral pathology. For variables age, educational levels,
monthly income, the number of natural teeth, the number of decayed, missing and filled
teeth (DMTF), oral health index (OHI), time of prostheses uses and biofilm on prosthesis;
Mann Whitney test was used for a comparative analysis between AD group and control;

data concerning the stages of AD and control were submitted to the Kruskal-Wallis and

Xi



Dunn post-hoc tests. A significance level of 5% was used for all tests. GOHAI values were
similar (P=0.1024) and recorded as moderate, which demonstrated a positive perception of
both groups as their oral health. Older age (P<0.0001), lower education (P=0.0098), higher
DMFT (P=0.0024), poorer IHO (P=0.0023) and fewer remaining teeth (P=0.0004) were
observed in the elderly with AD. Comparisons between stages of AD and control groups
also showed similar GOHAI values (P=0.4135), but recorded as high only for the severe
stage of AD. Poorer IHO (P=0.0042) was also observed for volunteers in the severe stage,
and higher DMFT (P=0.0191) and fewer remaining teeth (P=0.0223) in moderate and
severe stages of the disease. It was observed that 75% of elderly who had oral pathology
also had AD. It can be concluded that elderly with AD had poorer oral health by objective
assessment than those without the disease. Although volunteers for both groups reported a
positive self-perception of their oral health, the AD individuals’ oral health conditions
tended to decline as their disease progressed.

Keywords: Alzheimer's disease, oral health, elderly.

Xii



SUMARIO

INTRODUGCAQO cuiiiiiiiiiiiiiiiiiieiiiieitcietietecinciecaccnscacnaens

CAPITULO 1: Oral health of the elderly with Alzheimer's disease .

CONCLUSAQ .eeeeeeeeeeevesesssesensnssssssssssssssssssssnsassssssssssnssssssssnsnsses

REFERENCIAS oeoeeeeeeeeeeeeeeeesesasassssssssnsassssssssssssssssssssssassssssssnsasnses

ANEXOS

1) Certificado de aprovacio do Comité de Etica em Pesquisa da Faculdade

2)

3)

4)
5)
6)
7)
8)

9)

oooooooooooooooo

ooooooooooooooo

de Odontologia de PiracCiCaba ..cccececsssessssscssssesssnssssssssssssssssssssssssssonsassonsess
General Oral Health Assessment Index — GOHAI ..cccviieeiiiniiinniinnnnne.
Critérios para mensuragdo do nimero de dentes remanescentes cariados,
perdidos e obturados — CPOD ...cceicccsenicssnscssnsessassessnssessssssssssssssssssssssssnns
Critérios para obtencdo do Indice de Higiene Oral — THO ..ceeeereerercseneenns
Ficha utilizada para avaliagdo do [THO ...cceeeevsiecssneicssnnccsnncssnnncscnsecsnnecans
Critérios para avaliac@o das proteses totais € parciais FTEmOVIVEIS .eeecseesne

Ficha para avaliacdo das préteses totais e parciais removiveis

Critérios para avaliacdo do biofilme nas préteses removiveis

Protocolo de submissdo do artigo no periddico Oral Surgery, Oral

Medicine, Oral Pathology, Oral Radiology and Endodontics

Xiii

29

30

34

34

35

36

37

38

39

41

42

44



INTRODUCAO

Demeéncia pode ser definida como desenvolvimento de deficiéncias cognitivas (APA,
1994), com diminuicdo da capacidade intelectual e prejuizo nas atividades de vida diéria,
entretanto sem acarretar alteracdo do nivel de consciéncia (Ghezzi & Ship, 2000).
Considerada como processo patologico (Frosch, 2008), a deméncia ndo faz parte do
processo de envelhecimento natural e as principais causas estdo relacionadas a distirbios
vasculares e neurodegenerativos, como por exemplo, a doenca de Alzheimer (DA). A DA,
inicialmente descrita pelo neuropsiquiatra Alois Alzheimer (1907), é considerada a causa
mais comum de deméncia em idosos respondendo por cerca de 60% dos casos (LoGiudice,
2002).

De natureza progressiva, a DA é caracterizada pelo depdsito extracelular da proteina [3-
amiloide (placas senis) e intracelular da proteina Tau hiperfosforilada (emaranhados
neurofibrilares) (Cummings et al., 1998), que também estdo presentes durante o processo
de envelhecimento natural, mas que apresentam elevados indices quando da presenca da
doenca (Machado, 2002). Estes depdsitos estdo presentes principalmente em regides do
cérebro envolvidas com o aprendizado, memoria e comportamento emocional, tais como o
cortex entorrinal, hipocampo, amigdala e prosencéfalo basal; interrompendo a fungdo
sindptica e levando a morte neuronal, particularmente em neurdnios que usam glutamato ou
acetilcolina como neurotransmissores, mas também em menor grau nos que produzem
serotonina e noradrenalina (Mattson, 2004).

Considerada como sendo de etiologia multifatorial (Cummings et al., 1998), a DA

possui fatores de risco genéticos e ambientais, como a idade, histéria familiar positiva,
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género, apoliproteina E, sindrome de Down, doenga cerebrovascular, traumatismo craniano
(Reiman & Caselli, 1999) e a menor escolaridade (Reiman & Caselli, 1999; Friedlander et
al., 2006). A idade, seguida pela historia familiar positiva, é considerada o principal fator
de risco para o desenvolvimento da doenga, que apresenta progressivo aumento a partir dos
60 anos de vida (Machado, 2002). Segundo estudos (Friedlander et al., 2006; Frosch,
2008), a prevaléncia da DA € de 3% para pessoas com idade entre 65 a 74 anos, 19% para
aquelas entre 75 a 84 anos, e 47 % para os idosos com 85 anos ou mais. Em relacdo ao
género, as mulheres respondem por dois ter¢cos dos casos da doenca, provavelmente em
funcdo da maior expectativa de vida em relacdo ao género masculino (Kocaelli et al.,
2002). Alteracdes genéticas como as mutacdes dos genes dos cromossomos 21 (gene da
proteina precursora da amildide), 14 e 1 (genes das pré-senilinas 1 e 2 respectivamente) e
19 (responsavel pelo polimorfismo da apoliproteina E em 3 alelos, E-2, E-3 e E-4)
(Aprahamian et al., 2009) estdo relacionadas ao aumento na formacdo de proteina [-
amiloide, que é o principal componente das placas senis (Machado, 2002). Como os
portadores de sindrome de Down possuem copias extras do cromossomo 21 (Reiman &
Caselli, 1999), os mesmos apresentam alteragdes neuropatoldgicas tipicas da DA a partir
dos 40 anos (Machado, 2002). Ainda como fatores de risco, a histéria prévia de doencgas
cerebrovasculares e traumatismo craniano, aumentam a possibilidade de desenvolvimento
da DA (Reiman & Caselli, 1999). A baixa escolaridade, também considerada um fator de
risco, estd relacionada a reserva cognitiva (Reiman & Caselli, 1999), pois quanto menor o
nivel de escolaridade, menor a capacidade de compensar deficiéncias cognitivas causadas

pela doenca (Machado, 2002).



O diagnéstico da DA € realizado em termos de probabilidade, visto que ndo ha
marcador bioldgico especifico para as deméncias degenerativas (Waldemar et al., 2007).
Desta forma, o paciente deve ser submetido a um completo exame fisico, clinico,
laboratorial e neurolégico (Nitrini et al., 2005), para excluir a presenca de outras doengas
como depressdo, toxicidade medicamentosa, hipotireoidismo, desequilibrio eletrolitico,
doenca de Parkinson, deficiéncia de vitamina Bj,, neurosifilis e infeccdo por HIV no
sistema nervoso central (Friedlander et al., 2006), além de outras causas de deméncia.

Os critérios preestabelecidos mais utilizados no diagnéstico da doenca sdo do Manual
de Diagnéstico e Estatistica dos Transtornos Mentais (DSM IV) (APA, 1994); do National
Institute for Communicative Disorders and Stroke, Alzheimer’s Disease and Related
Disorders Association (NINCDS-ADRDA) (McKhann et al., 1984); e também da
Organizacdo Mundial de Sadde (Cdédigo Internacional das Doengas — CID 10) (WHO,
1992). Para ser considerado com DA, estes critérios estabelecem que, os individuos devem
apresentar inicio gradual da doenga, piora progressiva da memdria, déficits em uma ou
mais funcdes cognitivas, como afasia, apraxia, agnosia ou perturbacdo do funcionamento
executivo, e esses déficits cognitivos ndao se devem a outras condi¢des do sistema nervoso
central (APA, 1994; McKhann et al., 1984).

As fungdes cognitivas podem ser avaliadas por meio de instrumentos como o Mini
Exame do Estado Mental (MEEM) (Folstein et al., 1975), que é um teste de rastreio
composto de questdes agrupadas em sete categorias, sendo elas: orientacdo temporal,
orientacdo espacial, registro de trés palavras, atencdo e calculo, lembranga das trés palavras,
linguagem e capacidade visual construtiva (Almeida, 1998). Para cada grupo sdo atribuidos

escores, podendo o escore total do MEEM variar de 0, que indica maior comprometimento
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cognitivo, a um maximo de 30, que corresponde a melhor capacidade cognitiva. (Almeida,
1998). Apds o diagndstico da DA, a classificagdo da severidade da doenga € realizada por
meio da Escala Clinica de Deméncia — CDR (Hughes et al., 1982). Por se tratar de
avaliacOes de natureza subjetiva, o diagndstico tem acurdcia de 80% a 90% (Frosch, 2008),
sendo o diagndstico definitivo da doenga feito somente por meio de exame histopatolégico
do tecido cerebral pés-morte (Machado, 2002).

A DA pode ser classificada em estdgios leve, moderado e severo (Ghezzi & Ship,
2000), de acordo com o progressivo comprometimento das habilidades cognitivas. O
estdgio leve dura geralmente 2 ou 3 anos (Machado, 2002) e é caracterizado por perda da
memoria recente, problemas de linguagem, desorientacdo gradual no tempo e espago,
dificuldades no trabalho, de aprendizado e de executar as atividades instrumentais da vida
didria (Ghezzi & Ship, 2000; Machado, 2002). No estdgio moderado pode durar de 2 a 10
anos (Machado, 2002), ocorre deterioracdao adicional da memdria, distirbios na fala
(afasia), incapacidade de reconhecer ou identificar objetos (agnosia), dificuldade na
coordenacdo motora (apraxia) e na capacidade de realizar higiene oral e pessoal (Ghezzi &
Ship, 2000), ocorrendo declinio ndo sé cognitivo, mas também funcional (Machado, 2002).
A doenga no seu estdgio grave ou severo compromete gravemente todas as habilidades
cognitivas, e progride para perda das diferentes formas de memoéria (Ghezzi & Ship, 2000),
tornando o idoso dependente de seu cuidador (Machado, 2002). Nesta fase, existe
aumentado risco de quedas, comprometimento motor, desenvolvimento de complicacoes
médicas, além do declinio da satde oral (Ghezzi & Ship, 2000).

Apesar de nao ser curdvel (LoGiudice, 2002), a DA ¢ tratdvel por meio de estratégias

neuroprotetoras, do uso de drogas inibidoras da colinesterase, agentes psicofarmacolégicos,
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além de intervengdes nado-farmacoldgicas (Cummings, 2004); como as psicossociais,
programas de atividades fisicas e técnicas de reabilitacdo cognitiva, exigindo ampla
participacao dos familiares e cuidadores. Desta forma, com o tratamento, busca-se melhoria
nas funcdes cognitivas, retardo na perda de capacidade de realizacdo de atividades didrias,
controle do humor e comportamento (Friedlander, 2006), melhorando a qualidade de vida,
o desempenho funcional e promovendo o maior grau de autonomia possivel durante os
estagios da doenca (Machado, 2002).

Um dos fatores de melhora da qualidade de vida e satde geral entre os idosos estd
relacionado a presenca de dentes naturais sadios ou de préteses dentdrias bem adaptadas,
que, quando nido estdo em boas condi¢des de funcionamento, acabam por mudar os habitos
alimentares dos idosos (Montenegro et al, 2007). Como as habilidades cognitivas e
motoras estdo comprometidas na presenga da DA, especialmente no estigio severo da
doenca, ocorre diminuicdo na habilidade do idoso em cuidar de si préprio, o que inclui a
auséncia de adequado controle do biofilme e higiene oral (Henry & Wekstein, 1997),
esquecimento da remocao de proteses, acimulo de restos alimentares e biofilme dental nos
dentes remanescentes (Friedlander et al., 2006), podendo afetar qualquer tratamento
odontoldgico recebido previamente. Além disso, os idosos tornam-se dependentes de seus
cuidadores, que podem nio ter as habilidades ou conhecimentos necessérios para fornecer
esses cuidados de forma adequada (Henry & Wekstein, 1997).

Estudos prévios (Mancini et al., 2010; Syrjéla et al., 2010) mostram que pacientes com
DA possuem declinio da satide oral, com maior ocorréncia de problemas dentdrios (Henry
& Wekstein, 1997), maior nimero de dentes com carie coronal e cervical, maior

sangramento gengival, acimulo de biofilme e célculos dentarios (Ship, 1992), além de
5



préteses mais antigas e com maior acimulo de biofilme quando comparados com
individuos sem deméncia (Whittle et al., 1987). Embora estes estudos tenham apresentado
informacdes importantes sobre o estado de saide oral em idosos com DA, evidéncias
quanto a autopercep¢do do idoso, com os diversos estdgios da DA, em relacdo a sua
condi¢do oral e necessidades de tratamento ainda nio foram consideradas.

O General Oral Health Assessment Index — GOHAI (Atchison & Dolan, 1990;
Atchison, 1997), constitui-se em instrumento de avaliacio de autorrelato confidvel
desenvolvido para avaliar os problemas de satde oral que podem afetar o individuo nas
dimensdes fisica, psicossocial e dor, e desconforto (Atchison, 1997). O autorrelato da
condicdo de sauide oral torna-se importante porque constitui uma ferramenta para entender
as necessidades odontoldgicas dos pacientes em geral e aqueles com DA no contexto das
alteracdes que possam estar ocorrendo devido a presenca da doenca (Henry & Wekstein,
1997) e, desta forma, oferecer abordagens e orientacdes precisas para o cuidado
odontolégico de cada paciente, principalmente quando do estidgio mais avancado da
doenca. O GOHALI foi validado para lingua portuguesa por Silva & Castellanos-Fernandes
(2001).

Com relagdo aos custos governamentais relativos ao tratamento de pacientes com DA,
segundo o Relatério sobre a Doenca de Alzheimer no Mundo — Resumo Executivo de 2009
(ADI, 2009), o custo mundial com a terapia para este tipo de deméncia em 2005 chegou a
315 milhdes de délares por ano. Em termos nacionais, sabe-se que de janeiro a setembro de
2004, segundo o Ministério da Sadde, 797 pessoas foram internadas em unidades

hospitalares do Sistema Unico de Satde em decorréncia da doenca, exigindo gastos de mais



de 1 milhdo de Reais. Estes dados nacionais podem estar subestimados em fungdo de
diversos fatores, como a dificuldade no diagndstico e a subnotificacdo da doenca.

Estando a condicdo oral associada com prejuizos na funcdo cognitiva e motora e
considerando a grande demanda por servigos de saide para cuidar de idosos com DA, este
estudo teve como objetivo descrever, de forma objetiva pela avaliagdo oral, e subjetiva por
meio da aplicacdo do GOHAI, a satde oral de uma populacdo de idosos diagnosticados

com DA.



Este trabalho foi realizado no formato alternativo, conforme a Informacdo CCPG/002/06,

da Comissao Central de P6s-Graduacdo (CCPG) da Universidade Estadual de Campinas.

O artigo apresentado no Capitulo 1 intitulado “Oral health of the elderly with
Alzheimer's disease” foi submetido ao periddico Oral Surgery, Oral Medicine, Oral

Pathology, Oral Radiology and Endodontics (ANEXO 9).
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Abstract

Objective: To describe the oral health of elderly people diagnosed with Alzheimer’s
disease (AD). Study Design: Thirty elderly subjects with AD (mild, moderate, and severe)
and 30 without AD (controls) were included in the study. Volunteer-reported oral health
data were collected using the General Oral Health Assessment Index (GOHAI).
Demographic and oral characteristics were assessed, including the number of natural teeth;
number of decayed, missing, and filled teeth (DMTF); oral health index (OHI); removable
prosthesis conditions; and oral pathologies. Results: GOHAI values were similar for both
groups. Compared to the controls, the AD subjects had a higher age, DMTF, OHI, and
number of oral pathologies and a lower educational level and number of natural teeth.
Conclusion: Elderly subjects with AD had poorer oral health than those without the
disease. Despite the positive self-perception of their oral health, the oral health of AD

subjects tended to decline as their disease progressed.
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Introduction

Alzheimer’s disease (AD) is the most common manifestation of elderly dementia.
This neurodegenerative disease is characterized by extracellular f-amyloid peptide (neuritic
plaques), hyperphosphorylated tau protein (neurofibrillary tangles), and neuronal or

synaptic loss.'”?

The neural dysfunction preferentially affects cholinergic synaptic
transmission, which is responsible for attention and learning processes.” The multifactorial
etiology of AD involves genetic and environmental risk factors,* such as family history,
apolipoprotein E, Down’s syndrome, advanced age, lower educational level, history of head
injury, cardiovascular disease, and female gender.'

AD progressively shows increased severity, resulting in impairment of cognitive
skills.? In the mild to moderate stages of AD, the cognitive decline includes memory loss,
language problems, gradual disorientation in time and space, difficulties in performing
normal daily activities, and inabilities to learn new things.z’4 People with AD who have
difficulties in motor skills and in the ability to perform oral and personal care” have an
increased risk for developing medical complications and stomatological disorders. In the
severe stage, cognitive abilities are severely impaired progressing to complete loss of recent
and remote rnernory.2 As a result, people with severe AD become dependents and require
caregivers.4

The prevalence of AD increases with the age. The prevalence is approximately 3%
for subjects aged 65 to 74 years, 19% for those between 75 and 84, and 47% for subjects

over 85 years old.> AD occurs more often in women, who account for two-thirds of AD

CEle:S.5
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Treatment of AD patients seeks to improve functional* and cognitive performance,’
delay loss of daily living activities, stabilize mood,3 reduce behavioral disturbances,6 and
improve the quality of life.* Increasing the quality of life and general health among the
elderly is related to maintaining natural teeth and having well-fitted prosthesis.’
Considering that cognitive and motor abilities are compromised in AD subjects, this
circumstance can lead to inadequate biofilm control and oral hygiene.® For example, AD
subjects forget to remove prosthesis, resulting in the accumulation of food debris and dental
biofilm on the remaining teeth.” In addition, the elderly become dependent on their
caregivers, who may not have the skills or knowledge necessary to provide dental care.®

Patients with dementia experience more oral diseases than healthy people.” The
number of teeth with coronal and cervical caries increases with increasing AD severity. '
Compared to individuals without dementia, AD patients have significantly more gingival
plaque, bleeding, and calculus,'” and have older and less clean dentures.'' Although
previous studies have provided useful insights about oral health status in elderly individuals
with AD, researchers have not yet evaluated subjective assessments or self-reported oral
health data in this population.

Self-reported oral health is important, since it can be used to provide AD patients
and caregivers with accurate approaches for dental care. Therefore, this study aimed to
describe the oral health of elderly diagnosed with AD, objectively using oral assessments

and subjectively using the General Oral Health Assessment Index (GOHALI).

Materials and methods
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This cross-sectional study included a group of 60 elderly subjects, who were
participants in the “Program of cognitive and functional kinesiotherapy in elderly with
Alzheimer's disease” (PRO-CDA) and in the “Program of physical activity for elderly”
(PROFIT) at Paulista State University “Julio de Mesquita Filho” (Rio Claro - Sdo Paulo,
Brazil). The AD group was composed of older subjects, who were participants in PRO-
CDA (n = 30). They were in the mild (n = 11), moderate (n = 12) and severe (n = 7) stages
of AD and had a mean age of 79.13 £ 5.59 years (23 females and 7 males). All subjects in
the AD group were diagnosed with AD by a neuropsychiatrist using the International
Classification of Diseases ICD-lO,12 Diagnostic and Statistical Manual of Mental Disorders
DSM-1V,"” Mini Mental State Examination (MMSE),14 and Clinical Dementia Rating
(CDR)." The control group was composed of participants in PROFIT (n = 30). The control
subjects had a mean age of 67.80 = 5.45 (23 females and 7 males), and all subjects were
without AD or other forms of dementia. The present study followed the Helsinki
Declaration and the consent forms were approved by the Ethics Committee of Piracicaba
Dental School, State University of Campinas and signed by caregivers in the AD group and
by the volunteers themselves in the control group.

The volunteers were asked about their sociodemographic characteristics including
their age, educational level, and monthly income. Additionally, they were asked about their
dental and medical histories, which were registered during the anamnesis.

I.  Subjective assessment

Patient-based assessment of oral health problems was evaluated using the GOHAI'®"
with its validated Portuguese version.”® AD volunteers completed the assessment in the

presence of their caregivers, and the control volunteers completed the assessment
13



themselves. A single examiner asked the participants about twelve GOHAI items in
reference to the last three months, and they were asked to respond using a three-point

scoring scale (always, sometimes, or never).l&lg

Volunteers from the AD group, mainly
those in the severe stage of AD (who accounted for 23.3% of the AD group), were assisted
by their caregivers in answering the GOHAI items when necessary. The final GOHAI score
was calculated as previously described by Atchison & Dolan.'® The GOHAI score could
range from 12 to 36."%1% Scores of 34 to 36 were classified as high, scores of 31 to 33 were
moderate, and scores less than 30 were low.” Subjects presenting high GOHAI scores
indicated that they had a positive perception of their oral health, and those with lower
GOHALI scores had more self-reported oral health problems and were expected to have
poorer oral health conditions.'®"”

II. Objective assessment

Clinical examinations were performed to objectively assess oral health in all of the
subjects. The clinical examination used a probe, mouth mirror, and flashlight to evaluate
each subject’s teeth, removable prosthesis, and presence of oral pathologies, such as
ulceration and prosthetic stomatitis.”’ The number of teeth present in the mouth was
registered, and the teeth were categorized as decayed if they were cavitated, missing if they
were extracted or extraction was indicated, and filled if they presented amalgam, resin, or
prosthetic crowns. The sum of the decayed, missing, and filled teeth (DMTF) was the
DMFT index.”'

The level and position of biofilm and calculus on buccal and lingual exposed teeth

surfaces were scored as described by Greene & Vermillion.”” The biofilm index was

determined by summing the scores recorded for biofilm and then dividing the total by the
14



number of teeth scored. The calculus index was determined by summing the calculus scores
recorded and then dividing the total by the number of teeth scored. Then both the biofilm
and calculus indexes were summed to give the Oral Hygiene Index (OHI).”

Complete denture (CD) and removable partial denture (RPD) prosthesis were
evaluated inside and outside the mouth. The evaluation recorded stability, retention,
occlusion, vertical height, and defects.”” The length of time using the maxillary and
mandibular prosthesis was also recorded.

The presence of biofilm on the prosthesis was also evaluated. All CDs and RPDs
were first rinsed in running water for 5 seconds to remove food debris. Then the biofilm
disclosing agent, 1% neutral red, was applied with a swab. The disclosing agent was
applied at eight regions of the superior and/or inferior CDs. Four regions were located on
the buccal surface, and four were on the basal tissue contact surface.* The CD biofilm
index was obtained by averaging the eight scores.” Given the Kennedy classification and
several modification areas of the RPDs, the biofilm disclosing agent was applied on the
buccal and basal tissue contact surfaces of the RPD’s major edentulous area. The RPD
biofilm score was calculated as the average of the scores measured for the major edentulous
area. The prosthesis biofilm present in both the CD and RPD was then scored as described
by Augsburger & Elahi.** The final biofilm index was obtained by averaging the biofilm
scores of the maxillary and mandibular prosthesis.

III.  Statistical analysis

The statistical analysis was performed using SAS statistical program (release 9.2,

SAS Institute). Descriptive analyses for the oral characteristics of the sample, removable
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prosthesis conditions, and the presence of oral pathologies were performed using the chi-
squared or Fisher's exact tests. After exploratory analysis of the data in terms of age,
educational level, monthly income, GOHAI, number of teeth, DMTF, OHI, presence of
biofilm on prosthesis, and time of prosthesis use, we found that these data did not meet the
parametric analysis assumptions. Thus, the Mann-Whitney test was used to compare the
groups, and the Kruskal Wallis and Dunn post-hoc tests were used to compare the control
subjects with subjects of different AD stages. All statistical tests were carried out using a

5% significance level.

Results

The summary of sample characteristics is shown in Table 1. A homogeneous
distribution was observed between groups, except the AD group presented a higher age (P
< 0.0001) and lower educational level (P = 0.0098).

Comparisons between the groups showed that the GOHAI scores were similar and
considered moderate® for both groups (P =0.1024) (Table 2). This result demonstrated that
the subjects had a positive self-perception of their oral health. However, subjects with AD
presented a fewer number of natural teeth (P = 0.0004), and higher DMTF (P = 0.00024)
and OHI (P = 0.0023) values than the controls. Comparisons between the GOHALI scores of
AD subjects of different disease stages and the controls revealed that the GOHAI scores

were similar. The GOHAI scores were considered high only for AD subjects in the severe
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Table 1. Sociodemographic and oral characteristics of the control and AD subjects.

Control (n = 30) AD (n=30) P-value
Age, median (min.—max.) 66.0 (59.0-81.0) B 78.0 (68.0-89.0) A <0.0001
Educational level (years), median (min.—max.) 7.25(2.0-16.0) A 4.0(0.0-14.0)B 0.0098
Monthly income (real minimum wage), median (min.—max.) 3.0(1.0-9.0) A 2.25(1.0-9.0) A 0.2769
Edentulous, frequency (%) 10 (33.3%) A 15 (50.0%) A 0.1904
Dentates, frequency (%) 2 (6.7%) A 0(0.0%) A 0.4915
Partially dentates, frequency (%) 18 (60.0%) A 15 (50.0%) A 0.4363
CD in both jaws, frequency (%) 10 (33.3%) A 15 (50.0%) A 0.1904
CD and RPD, frequency (%) 2(6.7%) A 7(23.3%) A 0.1455
Only RPD, frequency (%) 7(23.3%) A 2(6.7%) A 0.1455
Only maxillary CD, frequency (%) 2(6.7%) A 4(13.3%) A 0.6707
Fixed prosthesis, frequency (%) 3(10.0%) A 1(33.3%) A 0.6120
No removable prosthesis, frequency (%) 4(13.3%) A 1(33.3%) A 0.2027

CD = complete denture; RDP = removable partial denture. Distinct letters indicate statistical differences (P < 0.05)
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Table 2. Subjective and objective variables in the control and AD subjects.

Control Group

AD Group

P-value

GOHALI

Number of teeth

DMTF

OHI

Biofilm on the prosthesis

Time using maxillary prosthesis, years

Time using mandibular prosthesis, years

32.0(17.0-36.0) A
13.5(0.0-28.0) A
25.5(12.0-28.0) B
2.2(03-8.0)B
2.5(1.04.0) A
2.0 (0.6-22.0) A

2.0 (0.6-22.0) A

33.0(22.0-36.0) A
1.0 (0.0-22.0) B
28.0 (22.0-28.0) A
4.5 (1.7-10.0) A
2.9 (0.064.0) A
8.0 (0.1-64.0) A

6.0 (0.1-40.0) A

0.1024

0.0004

0.0024

0.0023

0.1668

0.0530

0.1009

Data are represented as the median (minimum-maximum). GOHAI = General Oral Health
Assessment Index; DMTF = decayed, missing, and filled teeth; OHI = oral health index.
Distinct letters indicate statistical differences (P < 0.05)

stage of the disease (P = 0.4135) (Table 3). The number of natural teeth was lower for AD

subjects in the moderate and severe stages of the disease (P = 0.0223). A similar trend was

observed for the DTMF values, which were higher in subjects with moderate and severe

AD (P = 0.0191). The OHI data showed higher values only for subjects with severe AD

versus the controls (P = 0.0042) (Table 3).

Analysis of removable prosthetic conditions between subjects with AD and healthy

volunteers revealed a significant association (P = 0.0062) between the presence of oral

pathology and AD (Table 4). Prosthetic stomatitis was the most commonly observed lesion,

with a prevalence of 60%.
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Table 3. Subjective and objective variables in the controls and AD subjects subdivided by disease stage.

Alzheimer’s disease P-value
Control Group Mild Moderate Severe

GOHAI 32.0(17.0-36.0)0 A 33.0(22.0-36.0) A 32.5(25.0-36.0) A 34.0 (25.0-34.0) A 0.4135
Number of teeth 13.5 (0.0-28.0) A 4.0 (0.0-22.0) AB 0.0 (0.0-10.0) B 0.0 (0.0-14.0) B 0.0223
DMTF 25.5(12.0-28.0) B 27.0(22.0-28.0) AB  28.0(23.0-28.0) A 28.0 (24.0-28.0) A 0.0191
OHI 2.2(0.3-8.0) B 4.0 (1.9-10.0)AB 5.0 (1.7-5.3) AB 7.5 (5.0-10.0) A 0.0042
Biofilm on the prosthesis 25(1.04.0) A 29(2.24.0) A 2.4 (0.064.0) A 32(1.7-39 A 0.0857
Time using maxillary prosthesis, years 2.0(0.6-22.0) A 12.5 (0.5-40.0) A 5.0(0.1-64.0) A 6.5 (1.040.0) A 0.2001
Time using mandibular prosthesis, years 2.0(0.6-22.0) A 12.5 (5.0-30.0) A 4.0 (0.1-40.0) A 6.5 (1.040.0) A 0.2631

Data are represented as the median (minimum-maximum). GOHAI = General Oral Health Assessment Index; DMTF = decayed, missing

and filled teeth; OHI = oral health index.

Distinct letters indicate statistical differences (P < 0.05)
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Table 4. Frequency (%) of removable prosthesis conditions and presence of oral pathology in the control and AD subjects.

Control Group AD Group P-value
Stability of maxillary prosthesis Unsatisfactory 1 (11.1%) 8 (88.9%) 0.0691
Satisfactory 17 (46.0%) 20 (54.0%)
Stability of mandibular prosthesis Unsatisfactory 9 (34.6%) 17 (65.4%) 0.1978
Satisfactory 8 (57.1%) 6 (42.9%)
Retention of maxillary prosthesis Unsatisfactory 3(37.5%) 5 (62.5%) 1.000
Satisfactory 15 (39.5%) 23 (60.5%)
Retention of mandibular prosthesis Unsatisfactory 12 (52.2%) 11 (47.8%) 0.1500
Satisfactory 5(29.4%) 12 (70.6%)
Occlusion Unsatisfactory 3(42.9%) 4 (57.1%) 1.000
Satisfactory 7 (38.9%) 11 (61.1%)
Vertical height Acceptable 7 (41.2%) 10 (58.8%) 1.000
Too low 3 (37.5%) 5 (62.5%)
Defects of maxillary prosthesis Absent 13 (36.1%) 23 (63.9%) 0.4260
Present 5 (50.0%) 5 (50.0%)
Defects of mandibular prosthesis Absent 13 (39.4%) 20 (60.6%) 0.4316
Present 4 (57.1%) 3 (42.9%)
Oral pathology No 25 (62.5%) 15 (37.5%) 0.0062
Yes 5(25.0%) 15 (75.0%)
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Discussion
Volunteer-reported oral health is not well established in the literature for the elderly
with various types of dementia, and AD specifically. The present study evaluated the oral
health of subjects with AD in the mild, moderate, and severe stages of the disease with the
GOHAL To obtain reliable answers related to their oral problems and reduce the possibility
of error, all AD subjects were assessed in the presence of their caregivers.
The AD subjects were older and had a lower educational level than the controls.
These findings are in agreement with the literature, since a higher age and lower

educational level has been shown to increase the risk of AD.!?

The prevalence of AD is
doubled after the age of 60,% and a higher education level is associated with a delay in the
onset of AD.* Considering the oral characteristics observed in this study, edentulous
subjects with and without AD were using CD in both jaws, which contrasts with some

. 2721
studies

that reported a higher percentage of AD patients without CDs. The present study
evaluated individuals who were living in their own homes, and the previous studies
evaluated AD subjects living in nursing homes. Nursing home patients may present more
compromised oral health than individuals who live in their own homes,21 which could
explain this difference in findings.

Regarding the subjective assessments, no differences were observed between the AD
and control groups in the GOHAI values, which were considered moderate™ (Table 2).
Although there are few reports on subjective assessments of subjects with AD, the results

of the present study differ from those found by Warren et al.,*® which demonstrated that

among patients presenting other types of dementia, AD subjects reported better self-
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perceived oral health than controls. Warren et al. used a subjective questionnaire different
the GOHAI, which may explain the difference in results. In addition, the self-perception of
oral health in the elderly may also be influenced by the belief that some pain and disability
are inevitable in old age, which might lead subjects to overestimate their oral health

29,18
status

and account for the positive perception of oral health in the present study.

The GOHALI values for subjects with and without AD showed that the subjects had a
positive self-perception, indicating that the elderly participants judged their oral health
status using different criteria than dentists.'"® In comparing the number of natural teeth,
DMTF, and OHI values, the subjects with AD presented the worse values than the controls.
Since dementia results in cognitive and voluntary motor skills impairments, it compromises
adequate oral hygiene,® which may explain these results. Moreover, comparisons among
controls and subjects of different AD stages showed that the GOHAI values were similar
among these groups. This result demonstrated that the subjects had an inaccurate perception
of their oral conditions. However, objective variables, such as the number of teeth, DMTF,
and OHI, demonstrated worsening oral health condition with AD progression, which is
consistent with the results of previous studies.'®*'”° A higher OHI value was observed for
subjects in the severe AD stage. This result may be related to the impairment caused by AD
progression and the increased burden upon the caregiver,”® who might not have the skills or
knowledge ® to provide adequate oral health care.

The qualitative assessments indicated that prosthetic stomatitis was the most common

oral pathology presented by subjects in this study. Seventy-five percent of subjects who

presented oral pathologies also had AD. This result may be related with a decrease of
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submandibular salivary flow in nonmedicated AD patients,31 which is considered an effect
of the disease itself,’> or it may be associated with the pharmacological therapy, which
includes anticholinergic side effects that cause hyposalivation.2’30 Hyposalivation reduces
oral lubrication and antibacterial, antiviral, and antifungal activities,3 which might
predispose AD subjects to oral diseases.

The control group data in the present study was in agreement with the data from the
literature, including the results reported by Warren et al®™ and Adam & Preston.”’ Compared
to our results, these studies reported a similar number of remaining teeth in the mouth and
OHI values in healthy subjects, respectivelly. On the other hand, the DMTF for the controls
in the present study was lower than that measured by Silva et al,*® which is probably due to
the lower sample size in this study.

Studies using GOHAI'*" usually require a larger sample size. Since the present
study evaluated a small number of subjects, this could be considered a limitation of this
research. However, it is important to emphasize that this study had a cross-sectional design,
and the results of this study could provide important data about the oral health of AD

patients.

Conclusion

The results of the present study demonstrate that oral health was poorer in elderly
subjects with AD than in those without the disease. Although volunteers in both the AD and
control groups reported a positive self-perception of their oral health, the AD subjects

showed declining oral health conditions with disease progression.
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Statement of clinical relevance

Dentists must pay particular attention to oral health in the growing elderly
population, particularly those with AD. Although elderly people with AD have a positive

self-perception of their oral health, their oral health tends to decline due to AD progression.
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CONCLUSAO

Os dados objetivos coletados no presente estudo indicaram que idosos com DA
apresentaram saude bucal mais comprometida quando comparados aqueles sem a doenca.
Apesar dos dados subjetivos do autorelato de saidde bucal coletados por meio do GOHAI
demostrarem autopercep¢ao positiva em ambos os grupos, houve um declinio da sadde
bucal em idosos com a progressdo da DA.

Esta pesquisa reforca a atencdo que deve ser dada pelos cirurgides-dentistas a
crescente populacdo idosa, particularmente com DA, uma vez que a autopercepgao positiva

estd em desacordo com os prejuizos na saide oral causados pela evolugdo da DA.
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ANEXO 2 - General Oral Health Assessment Index - GOHAI

Castellanos-Fernandes, 2001)

Nos ultimos trés meses... Quantas vezes voce...

Componentes — Indice GOHAI (Atchison & Dolan, 1990; Atchinson, 1997; Silva &

Sempre As Nunca
1) vezes 3)
(2)

1 — Diminuiu a quantidade de alimentos ou mudou o tipo de
alimentacao por causa de seus dentes ou préteses?

2 — Teve problemas para mastigar os alimentos?

3 — Teve dor ou desconforto para engolir os alimentos?

4 — Mudou o jeito de falar por causa dos problemas de sua
boca?

S — Sentiu algum desconforto ao mastigar algum alimento?

6 — Deixou de encontrar com outras pessoas por causa da
sua boca?

7 — Sentiu-se satisfeito ou feliz com a aparéncia da sua
boca?

8 — Teve que tomar remédio para passar a dor ou
desconforto de sua boca?

9 — Teve problemas na boca que o deixou preocupado?

10 — Chegou a se sentir nervoso por causa dos problemas na
sua boca?

11 — Evitou comer junto com outras pessoas por causa dos
problemas na sua boca?

12 — Sentiu seus dentes ou gengivas ficarem sensiveis a
alimentos ou liquidos?

35

Total:

indice GOHAI
ALTO: 34 a 36
MODERADO: 33 a 31
BAIXO: <30

(Silva et al.. 2005)




ANEXO 3 - Critérios para mensuracao do nimero de dentes remanescentes cariados,

perdidos e obturados - CPOD

Sera avaliado o nimero e posi¢do dos dentes classificando-os em cariados, perdidos e

obturados (Adam & Preston, 2006):

a) Cariados: dentes que apresentarem cavitacdo, desta forma, o dente que houver cérie
incipiente ou paralisada serd considerado saudavel. O dente que houver cérie e restauracao

serd considerado cariado.
b) Perdidos: dentes extraidos ou com extragdo indicada.
c) Obturados: dentes que apresentarem amalgama, resina ou coroas protéticas.

d) Sauddveis: dentes higidos
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ANEXO 4 — Critérios para obtenciio do Indice de Higiene Oral

Avaliacdo do biofilme e cdlculos nas superficies vestibulares e palatinas/linguais dos
dentes superiores e inferiores presentes, exceto terceiros molares, sendo atribuidos escores

de acordo com Greene & Vermillion (1960):

a) Escores para biofilme:

Escore 0 - auséncia de biofilme

Escore 1 - biofilme cobrindo ndo mais de um terco da superficie do dente, ou a presenca de
manchas extrinsecas, sem outros residuos, independentemente da superficie coberta
Escore 2 - biofilme cobrindo mais de um terco da superficie do dente, mas ndo mais que

dois tercos da coroa clinica do dente

Escore 3 - biofilme cobrindo mais de dois ter¢os da coroa clinica do dente

b) Escores para calculo:

Escore 0 - auséncia de calculo

Escore 1 - calculo supragengival cobrindo ndo mais do que um terco da coroa clinica do

dente

Escore 2 - célculo supragengival cobrindo mais de um ter¢o, mas ndo mais do que dois
tercos da coroa clinica do dente ou presenca de manchas de cdlculo subgengival ao redor da

cervical do dente ou ambos

Escore 3 — célculo supragengival cobrindo mais de dois tercos da coroa clinica do dente ou

presenca de uma faixa densa de célculo ao redor da cervical do dente ou ambos

Os Indices de biofilme e de cdlculo foram obtidos por meio da soma dos escores totais
atribuidos as superficies vestibulares e linguais, divididos pelo nimero de dentes avaliados.

O Indice de Higiene Oral (IHO) foi obtido por meio da soma dos Indices de biofilme e

calculo (Greene & Vermillion, 1960).

37



ANEXO 5 - Ficha utilizada para avaliacio do Indice de Higiene Oral

N2 dentes avaliados =

BIOFILME
7 6 5 1 1 2 5 6 7 TOTAL
(\)]
Superior
(PIL)
Inferior
V)
TOTAL
(P/L)
CALCULO
7 6 5 1 1 2 5 6 7 TOTAL
v)
Superior
(PIL)
Inferior
(V)
TOTAL
(PIL)

Média do Biofilme:

Soma TOTAL [(V) + (P/L)] =

N2 dentes avaliados

Média do Calculo:

Soma TOTAL [(V) + (P/L)] =

N2 dentes avaliados

indice de Higiene Oral:

Média Biofilme + Média Calculo=

Escores para Biofilme

Escores para Calculo
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ANEXO 6 - Critérios para avaliacio das proteses totais e parciais removiveis
1) Estabilidade: (Vigild, 1987)

Proteses totais: serd exercida uma leve pressao dos dedos bilateralmente na regido de pré-
molares, na tentativa de inclinar, girar e deslocar a prétese total horizontalmente. A
estabilidade serd considerada satisfatéria quando apenas leves movimentos forem
provocados (Figura 1). Proteses parciais: serd considerada satisfatéria se ndo balangar

através de pressao digital suave (Figura 2).
2) Retencao:

Proteses totais: serd considerada satisfatoria se a protese permanecer no local durante
abertura moderada da boca (Figura 3). Proteses parciais: serd avaliada por uma tentativa de
remover a protese no sentido oposto ao da insercdo. Se os grampos oferecerem resisténcia,

a retengdo serd considerada satisfatoria (Figura 4).

3) Oclusao:

Serd avaliada apenas quando o voluntdrio possuir protese total em ambas as arcadas.

A protese total superior serd pressionada firmemente nos tecidos de suporte € o voluntario
serd instruido a ocluir lentamente. Se a prétese mandibular movimentar-se no momento da

oclusdo, serd registrada como insatisfatéria (Figura 5).
4) Dimensao vertical:

Serd avaliada apenas quando o voluntdrio possuir protese total em ambas as arcadas.

Serd registrada como muito baixa, aceitdvel e muito alta, através de um julgamento clinico

baseado na harmonia facial dos voluntarios (Figura 6).
5) Defeitos:

Os defeitos nas proteses totais (Figura 7: A-D) e nas proteses parciais (Figura 7: E-H)
serdo classificados como presentes ou ausentes e apenas principais defeitos serdo
registrados, como flanges quebradas, dentes perdidos ou fraturados e/ou perda de grandes

pedacos da base da dentadura.
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N

i*‘igura 1- Estabilidade nas préteses totais Figura 2- Estabilidade nas préteses
parciais

Figura 3- Retencdo nas proteses totais

Figura 4- Retencdo nas proteses

parciais

Figura 7- Defeitos nas préteses totais (A-D) e nas préteses parciais removiveis (E-H)
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ANEXO 7 - Ficha para avaliaciao das proéteses totais e parciais removiveis(Vigild, 1987)

SUPERIOR
PT( )

PPR:( )Classel
( ) ClasseIl
() Classe III
() Classe IV

INFERIOR
PT( )

PPR:( )Classel
( )Classe Il
() Classe III
( ) Classe IV

DENTADO () DENTADO ()
Estabilidade:
SUPERIOR: Satisfatéria () Insatisfatoria ()
INFERIOR: Satisfatoria () Insatisfatoria ()
Retencio:
SUPERIOR: Satisfatéria () Insatisfatéria ()
INFERIOR: Satisfatéria () Insatisfatéria ()
Oclusao (PT dupla):

Satisfatéria () Insatisfatoria ()

Dimensao vertical (PT dupla):
Muito baixa () Aceitavel () Muito alta ()
Defeito:
SUPERIOR: Ausente () Presente ()
Flanges quebradas ()

Dentes perdidos ou fraturados ()

Perda de grandes pedacos da base da prétese ()
Outro ()
INFERIOR: Ausente ( ) Presente ()

Flanges quebradas ()

Dentes perdidos ou fraturados ()

Perda de grandes pedacos da base da prétese ()
Outro ()
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ANEXO 8 - Critérios para avaliacao do biofilme nas préteses removiveis

1) Enxaguar as préteses em dgua corrente por 5 segundos para remocdo de possiveis
residuos alimentares.

2) Aplicacdo do corante vermelho neutro a 1% com um “swab” sobre a superficie das
préteses totais (Figura 8: A-D) e parciais removiveis (Figura 9: A-B).

3) Nas préteses totais (PT), serdo avaliados oito locais das mesmas, sendo 4 na
superficie labial/vestibular e 4 na superficie de assentamento das proteses
(Ausberger & Elahi; 1982) (Figura 8: E-J). Nas préteses parciais removiveis (PPR),
como ha diferentes classificacoes de Kennedy e modificagdes, serd escolhido a
maior area edéntula para avaliagdo. Se houver dreas edéntulas com mesmo nimero
de dentes artificiais, ambas as areas serdao avaliadas. Desta forma, serd avaliada a
superficie labial/vestibular e a superficie de assentamento da maior drea edéntula da

PPR (Figura 9: C-E).

4) Os escores da PT e PPR serdo atribuidos de acordo com a quantidade de biofilme

revelada pelo corante em cada local (Augsburger; Elali, 1982):

Escore 0: sem biofilme

Escore 1: biofilme leve (1% a 25% da superficie da prétese corada)
Escore 2: biofilme moderado (26% a 50% da superficie da prétese corada)
Escore 3: biofilme pesado (51% a 75% da superficie da prétese corada)

Escore 4: biofilme muito pesado (76% a 100% da superficie da prétese corada)

5) O indice final de biofilme de cada prétese total (PT) serd obtido pela média dos oito
escores (Sheen & Harrison, 2000). Nas préteses parciais removiveis (PPR), o

indice final serd obtido pela média dos escores da maior 4rea edéntula.

6) O indice final de biofilme nas préteses serd obtido pela média dos indices das

préteses superior e inferior.
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Figura 8 — Aplicacdo do corante vermelho neutro 1% na superficie da prétese total (A-D);
divisdo da prétese total superior (E-G) e inferior (H-J), em 8 locais para avaliagao.

Figura 9 — Aplicacdo do corante vermelho neutro 1% na superficie da prétese parcial
removivel (A-B); maior drea edéntula da prétese parcial removivel (C-E).
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ANEXO 9 - Protocolo de submissdo do artigo no periddico Oral Surgery, Oral Medicine,
Oral Pathology, Oral Radiology and Endodontics

Elsevier Editorial System(tm) for Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology
Manuscript Draft
Manuscript Number: TRIPLEO-S-12-00179

Title: Oral health of the elderly with Alzheimer's disease
Article Type: Full Length Article
Section/Category: Oral Medicine

Keywords: Alzheimer's disease, oral health, elderly

Corresponding Author: Dr Renata Cunha Matheus Rodrigues Garcia, PhD

Corresponding Author's Institution: Piracicaba Dental School, State University of Campinas
First Author: Giselle Rodrigues Ribeiro, DDS

Order of Authors: Giselle Rodrigues Ribeiro, DDS; José Luiz R Costa, PhD; Renata C Rodrigues
Garcia, PhD

Abstract: Objective: To describe the oral health of elderly people diagnosed with Alzheimer's
disease (AD). Study Design: Thirty elderly subjects with AD (mild, moderate, and severe) and 30
without AD (controls) were included in the study. Volunteer-reported oral health data were
collected using the General Oral Health Assessment Index (GOHAI). Demographic and oral
characteristics were assessed, including the number of natural teeth; number of decayed, missing,
and filled teeth (DMTF); oral health index (OHI); removable prosthesis conditions; and oral
pathologies. Results: GOHAI values were similar for both groups. Compared to the controls, the AD
subjects had a higher age, DMTF, OHI, and number of oral pathologies and a lower educational
level and number of natural teeth. Conclusion: Elderly subjects with AD had poorer oral health
than those without the disease. Despite the positive self-perception of their oral health, the oral
health of AD subjects tended to decline as their disease progressed.
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