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RESUMO

O envelhecimento causa alteragdes nas funcdes orais. Quando deterioradas, as funcdes orais
podem prejudicar os estados fisico e nutricional dos idosos e, em ultimo caso, levar a
mortalidade. Apesar disso, a relacdo entre funcao oral, estados fisico e nutricional e mortalidade
tém sido pouco investigadas em idosos residentes em InstituicGes de Longa Permanéncia para
Idosos (ILPIs). Diante disso, esta tese objetivou avaliar a associacdo entre funcdo mastigatoria
e mortalidade, e entre funcOes orais e sarcopenia, fragilidade, dependéncia em atividades de
vida didria (AVD) e estado nutricional em idosos residentes em ILPIs. Para isso, foram
realizados dois estudos, um longitudinal e o outro transversal. No estudo longitudinal, no
baseline foram coletados dados de 295 participantes, incluindo idade, sexo, polifarmacia,
mobilidade, AVD, fragilidade, estado nutricional e funcdo mastigatoria objetiva (performance
mastigatoria - goma de mascar) e autorrelatada. Os participantes foram acompanhados por 4
anos para registrar dados de mortalidade. Regressées de Cox (o= 0,05) foi utilizada para
analisar os dados. No estudo transversal, 187 residentes em ILPIs foram avaliados quanto aos
desfechos de: sarcopenia (SARC-CalF), fragilidade (componentes do fenétipo de Fried),
dependéncia em AVD (escala de Katz) e estado nutricional (MNA-SF). A hipofungéo oral
(variavel independente) foi considerada quando trés ou mais dos seguintes sintomas estavam
presentes: xerostomia, declinio da forca oclusal, fala deteriorada, performance mastigatoria
comprometida e declinio da funcdo de degluticdo. Regressdes de Poisson foram usadas para
testar possiveis associacfes (0=0,05). Como resultados, 124 (42,0%) participantes vieram a
6bito durante os 4 anos de acompanhamento. Idosos com pior fungdo mastigatoria tanto objetiva
(hazard ratio [HR]=1,59, intervalo de confianca de 95% [IC 95%]=1,07-2,36) quanto
autorrelatada (HR = 1,48, IC 95% =1,01-2,16) apresentaram maior risco de morte precoce.
Além disso, idosos com hipofuncdo oral foram mais propensos a ter fragilidade (RP=1,37, IC
95%=1,03-1,83) e dependéncia em AVD (RP=1,61, IC 95%=1,17-2,22). No entanto, no
modelo ajustado, apenas a associacdo com dependéncia em ADV se manteve (RP=1,52, IC
95%=1,09-2,12). Com base nos achados desta tese, concluimos que uma funcdo mastigatoria
comprometida parece estar associada a morte precoce, e a hipofungdo oral estd associada a

fragilidade e dependéncia nas AVD em residentes em ILPIs.

Palavras-chave: Idoso; Instituicio de Longa Permanéncia para Idosos; Mastigacao;
Mortalidade; Fragilidade.



ABSTRACT

Aging causes changes in oral functions. When deteriorated, oral functions can impair older
adults' physical and nutritional status and, ultimately, lead to mortality. However, the
relationship between oral function, physical and nutritional status, and mortality has been
paucity investigated in older adults living in long-term care facilities (LTCFs). Thus, this thesis
aimed to evaluate the association between masticatory function and mortality, and between oral
functions and sarcopenia, frailty, dependence in activities of daily (ADL) and nutritional status
in older adults living in LTCFs. Two multicenter studies were carried out, one longitudinal and
the other cross-sectional. In the longitudinal study, baseline characteristics of 295 participants
were collected, including age, sex, polypharmacy, mobility, ADL, frailty, nutritional status, and
objective (masticatory performance — chewing gum) and self-reported masticatory function.
The participants were followed-up with for 4 years to record the mortality data. Cox regressions
were used to analyze the data (0=0.05). In the cross-sectional study, 187 LTCF residents had
the following outcomes assessed: sarcopenia (SARC-CalF), frailty (components of Fried's
phenotype), dependence in ADL (Katz scale), and nutritional status (MNA-SF). Oral
hypofunction (independent variable) was considered when three or more of the following
symptoms were present: xerostomia, decline in occlusal force, deteriorated speech, impaired
masticatory performance, and decline in swallowing function. Poisson regressions were used
to test possible associations («=0.05). As results, 124 (42.0%) participants died during the 4-
year follow-up. Older adults with poor masticatory function both objective (hazard ratio
[HR]=1.59, 95% confidence interval [95% CI]=1.07-2.36) and self-reported (HR =1.48,
95% CI=1.01-2.16) were at higher risk of early death. Moreover, older adults with oral
hypofunction were more likely to be frail (PR=1.37, 95% CI1=1.03-1.83) and dependent in ADL
(PR=1.61, 95% CI=1.17-2.22). However, in the adjusted model, only the association with ADL
remained (PR=1.52, 95% CI=1.09-2.12). Based on the thesis’ findings, we concluded that
impaired masticatory function appears to be associated with early death, and oral hypofunction

is associated with frailty and dependence in ADL in LTCFs residents.

Keywords: Older people; Homes for the aged; Mastication; Mortality; Frailty.
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1 INTRODUCAO

A populagdo mundial vem passando por um processo de envelhecimento
acelerado que se deu primeiramente em paises desenvolvidos, localizados
majoritariamente na Oceania, América do Norte e Europa (Reher, 2015), e nos Gltimos
anos vem ocorrendo em paises em desenvolvimento (Boing et al., 2020). Esse processo
de envelhecimento estd atrelado a declinios nas taxas de fertilidade que levam a um
aumento da expectativa de vida (Reher, 2015; Mathers et al., 2015). Além disso,
principalmente em paises em desenvolvimento, a reducdo de desigualdades em
indicadores socioeconémicos e de servicos de saude como nivel educacional, renda,
proporcao de domicilios com agua e banheiro e proporcao de médicos por habitante, tem
papel importante na reducédo das taxas de mortalidade e no aumento da expectativa de
vida (Boing et al.,, 2020). Diante disso, dos estimados 2 bilhdes de idosos que
representardo 22% da populacdo mundial em 2050, 80% viverdo em paises em
desenvolvimento, a exemplo do Brasil (Tramujas Vasconcellos Neumann & Albert,
2018).

Segundo o Censo Demogréfico 2022 realizado pelo Instituto Brasileiro de
Geografia e Estatistica (IBGE), uma pessoa nascida no Brasil em 2022 tinha expectativa
de viver, em média, até os 75,5 anos (79,0 anos para as mulheres e 72,0 anos para 0s
homens) (IBGE, 2022). Ademais, a populacdo idosa brasileira, com idade igual ou
superior a 60 anos, passou de 20,5 milhdes de pessoas em 2010 (10,8% da populacao
total) para 32,1 milhdes em 2022 (15,8% da populacéo total), atingindo um crescimento
de 46,6% (IBGE, 2022). Sendo assim, o indice de envelhecimento do pais chegou a 80,0
em 2022, o que significa que ha 80 pessoas idosas para cada 100 criancas de 0 a 14 anos
(IBGE, 2022). O Brasil vem passando, portanto, por uma notavel transicdo demografica.

Embora muitos idosos vivam de forma saudavel e independente na
comunidade, outros necessitam de supervisdo e/ou auxilio para realizar atividade diarias
ou dependem de cuidados especializados. Sendo assim, 0 aumento do himero de idosos
vem acompanhado da necessidade de definir quem é o responsavel pelo cuidado dessas
pessoas (Medeiros et al., 2023). De acordo com o Estatuto do Idoso (Lei n® 10.741/2003),
o primeiro responsavel pelo cuidado dos idosos é a familia, mas o atendimento asilar é
aceito para aqueles que ndo a possuam ou carecam de condi¢Bes de manutencdo da
propria sobrevivéncia (Brasil, 2003). Fatores como idade avancada, ndo ter casa ou
companheiro, baixa escolaridade, sedentarismo, autoavaliagdo ruim do estado de salde,

polifarméacia e comprometimento funcional e/ou cognitivo sdo apontados como o0s
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principais preditores do processo de institucionalizacdo. Além disso, a falta de apoio e
assisténcia aos idosos durante as atividades diarias € sugerida como um agravante da
institucionalizagéo (Luppa et al., 2010; Del Duca et al., 2012). Isto posto, as Institui¢gdes
de Longa Permanéncia para ldosos (ILPIs) tornaram-se locais viaveis para 0s idosos
viverem, recebendo, se necessario, suporte e cuidados de longa duracéo.

No Brasil, as ILPIs sdo definidas como “institui¢des governamentais ou nao
governamentais, de carater residencial, destinada a domicilio coletivo de pessoas com
idade igual ou superior a 60 anos, com ou sem suporte familiar, em condicéo de liberdade
e dignidade e cidadania” (Brasil, 2005). O Censo de Unidades de Acolhimento
Institucional 2019 (Giacomin, 2022) identificou 1.669 ILPIs localizadas
majoritariamente nas regides Sudeste, Sul e Nordeste, onde residiam 60.088 idosos.
Quanto a natureza juridica, 195 (10,9%) eram de carater governamental, sendo 185
(10,4%) municipais e 10 (0,5%) estaduais (Giacomin, 2022). Além de moradia, as ILPIs
costumam oferecer servicos de enfermagem e assisténcia em atividades de vida diéria,
incluindo cuidados bucais (Hoben et al., 2017). Sendo assim, os cuidadores representam
23% dos profissionais que atuam nas ILPIs (Giacomin, 2022). Além disso, a maioria das
instituicdes (>50%) tem em sua equipe assistente social, psicologo e enfermeiro, e uma
menor parte (<50%) também tem nutricionista, fisioterapeuta, médico, educador e/ou
terapeuta ocupacional no seu quadro de funcionéarios (Giacomin, 2022). No entanto, o
cirurgido-dentista ndo costuma fazer parte da equipe de profissionais das ILPIs brasileiras
(Ferreira et al., 2011).

Consequentemente, cuidadores e equipe de enfermagem sdo os principais
responsaveis pelos cuidados bucais dos idosos residentes em ILPIs, embora muitas vezes
eles ndo tenham conhecimento, formagdo ou treinamento adequados para prestar tais
cuidados (Hoben et al., 2017; Unfer et al., 2012). Por isso, eles podem enfrentar
dificuldades na identificacdo de problemas de salde bucal, sejam estes dentarios ou
protéticos, que necessitem ser encaminhados para avaliacdo ou interven¢do por parte do
cirurgido-dentista (Chalmers et al., 2005). Além disso, devido a dificuldades de
locomocdo, 0 acesso a servicos de satde bucal por parte dos residentes dessas instituicdes
é bastante limitado (Piuvezam & Lima, 2013). Dessa forma, existem barreiras
importantes no cuidado e acesso a servicos de saude bucal dos idosos residentes em ILPIs
que podem afetar ou agravar sua condicdo de saude bucal.

Nesse cenario, uma revisdo sistematica e uma meta-analise (Farias et al.,

2020) sumarizou que idosos residentes em ILPIs tem maior nimero de dentes cariados e
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perdidos e maior prevaléncia de edentulismo do que aqueles que vivem na comunidade.
Adicionalmente, eles apresentam baixo uso de proteses dentarias (Ferreira, Magalhdes &
Moreira., 2008; Medeiros et al., 2020a). E dentre 0s usuérios de préteses, muitos usam
préteses antigas e ndo funcionais que precisam de rebasamento, reparo ou renovagdo
devido a baixa estabilidade e retencdo, oclusdo inadequada e outros defeitos (Vigild,
1987; Janssens et al., 2017; Klotz et al., 2020; Medeiros et al., 2022). Portanto, idosos
residentes em ILPIs costumam ter uma condicao de satde bucal ruim, principalmente em
termos de perdas dentarias, uso e condi¢do das proteses.

Apesar de alguns individuos conseguirem se adaptar as perdas dentarias ou
edentulismo e ao ndo uso de proteses ou uso de préteses mal adaptadas, essas condicdes
bucais costumam estar relacionadas a uma fungdo mastigatoria ruim (Zhang et al., 2019;
Klotz et al., 2020; Medeiros et al., 2020a; Medeiros et al., 2022). Estima-se que uma em
cada trés pessoas idosas residentes em ILPIs tem dificuldades mastigatorias (prevaléncia
agrupada=35%, intervalo de confianca de 95%=0,19-0,54, 12=100%) (Abreu et al., 2021).
Nesse contexto, uma recente revisao de escopo identificou a perda dentaria como fator de
risco mais comum para disfuncdo mastigatdria e a substituicdo de dentes perdidos por
meio de diferentes tipos de reabilitacdo protética foi o principal fator de protecdo
(Lahoud, Yu & King, 2023).

Sabe-se que a saude bucal, incluindo a mastigacdo, € um componente
fundamental da salde geral, estando, por consequéncia, intimamente relacionada ao
envelhecimento saudavel (Bassim, 2008; Patel et al., 2021; Fukai, Dartevelle, Jones,
2022; FDI World Dental Federation, 2024; Poudel et al., 2024). Saude bucal e mastigacédo
comprometidas podem afetar a selecdo e ingestao de alimentos, levando a uma dieta pobre
tanto em quantidade, quanto em qualidade (Altenhoevel et al., 2012; Schimmel et al.,
2015; Karawekpanyawong et al., 2023). Esses fatores também tém sido relacionados a
resultados adversos a saude (Smit et al.,, 2024), como maior risco de doencas
cardiovasculares (Darnaud et al., 2020), pneumonia aspirativa (Awano et al., 2008; Pace
& McCullough, 2010), incapacidade fisica/fragilidade (Horibe et al., 2018) e desnutri¢édo
(Fujimoto et al., 2020). Assim, estudos tem investigado se a satde bucal e a mastigacao
séo fatores preditores de mortalidade em idosos.

Shimazaki e colaboradores (2001) relataram um maior risco de mortalidade
para individuos edéntulos sem préteses do que para aqueles com 20 ou mais dentes. De
forma similar, outro estudo prévio (Caplan et al., 2017) observou que idosos residentes
em ILPIs desdentados com ou sem préteses tém maior risco de morte precoce do que 0s
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dentados. Além disso, Dewake et al (2018) reportaram que idosos residentes em ILPIs
sem pares oclusais posteriores (POPs) protéticos apresentaram maior risco de mortalidade
do que aqueles com POPs protéticos. Em termos de fungdo mastigatoria, estudos
conduzidos em ILPIs da Finlandia encontraram uma associacao entre dificuldades de
mastigacao e morte precoce (Saarela et al., 2011; Lindroos et al., 2019). No entanto, tais
dificuldades foram avaliadas subjetivamente por meio da observacdo de enfermeiros.
Dessa forma, ainda ndo se sabe se medidas objetivas de mastigacdo estdo relacionadas a
morte precoce em idosos residentes em ILPIs. Ademais, embora a fun¢do mastigatoria
objetiva esteja correlacionada com medidas de autopercepcdo (Medeiros et al., 2020a;
Fueki, Yoshida & lgarashi, 2011), nenhum estudo avaliou se medidas de mastigacdo
autorreferidas sdo substitutos adequados para avaliacOes objetivas de mastigacdo na
predicdo de morte precoce em idosos.

Além da mastigacdo, a recuperacdo e manutencdo de outras funcBes orais
como salivacdo (boca seca/xerostomia), forca oclusal, funcdo motora de lingua e labios,
fala e degluticdo sdo fatores importantes para alcancar um envelhecimento saudavel.
Nesse sentido, em 2016, a ‘FDI World Dental Federation” aprovou uma nova defini¢ao
de saude bucal, mais ampla e multidimensional, que inclui “a capacidade de falar, sorrir,
cheirar, provar, tocar, mastigar, deglutir e transmitir uma variedade de emog¢6es por meio
de expressdes faciais com confianca e sem dor, desconforto, e doencas do complexo
craniofacial” (Glick et al., 2016). Assim, as pesquisas deixaram de focar apenas nas
doengas bucais e passaram a investigar as funcdes orais.

Seguindo essa tendéncia, a Sociedade Japonesa de Gerontologia (Japanese
Society of Gerodontology - JSG) propds em 2018 o conceito de hipofuncéo oral, definido
como um estagio, reversivel por meio da realizacdo de tratamento odontoldgico, que
emerge durante o processo de disfuncdo oral (Minakuchi et al., 2018). Esse conceito
considera a presenca de 7 sinais ou sintomas: ma higiene bucal, boca seca, reducéo da
forca oclusal, diminuicdo da fun¢do motora da lingua e do labio, diminuicdo da forca de
pressdo da lingua, diminuicdo da funcdo mastigatoria e deterioracdo da funcdo de
degluticdo (Minakuchi et al., 2018). De acordo com a proposta da JSG, o diagnoéstico de
hipofuncdo oral deve ser considerado quando 3 ou mais dos sinais ou sintomas estiverem
presentes. Diante a mudanca e surgimento desses Nnovos conceitos, um processo
progressivo de declinio funcional geral por via da diminuicdo da funcédo oral foi sugerido
(Minakuchi et al., 2018). Dessa forma, estudos tem avaliado a relagdo das funcgdes orais

com os estados fisico e nutricional em idosos.
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Nesse contexto, uma revisao sistematica (Limpuangthip & Komin, 2023)
demonstrou associa¢des entre hipofuncdo oral e comprometimento da salde geral,
incluindo sarcopenia, fragilidade e desnutricdo (conceitos descritos no Quadro 1) que
foram encontradas em estudos transversais com idosos da comunidade (Kugimiya et al.,
2021; Yoshida et al., 2022; Shimazaki et al., 2020; Iwasaki et al., 2022) e residentes em
ILPIs (Cruz-Moreira et al., 2023). Adicionalmente, uma cascata clinica (pathway) entre
parametros de hipofuncdo oral (boca seca e forca maxima de mordida) e de fragilidade
fisica (forca de preensdo palmar e velocidade de caminhada) foi identificada,
especialmente em mulheres (Hihara, Goto & Ichikawa, 2020). Ainda, uma reviséo
sistematica demonstrou uma associacdo entre funcdes orais (denticdo funcional e forca
méaxima de mordida) e a incidéncia de fragilidade avaliada pelo fendtipo de Fried
(Hakeem, Bernabé & Sabbah, 2019). De maneira similar, estudos longitudinais revelaram
que uma funcgéo oral comprometida — em termos de desempenho mastigatorio, capacidade
mastigatdria, nUmero de dentes, habilidade de articulacdo oral, pressdo da lingua e
dificuldades auto percebidas para comer e engolir — tem um papel importante no
surgimento de sarcopenia, fragilidade fisica e desnutricdo (Horibe et al., 2018; Tanaka et
al., 2018; lwasaki et al., 2020). Apesar dessas relagbes terem sido amplamente
investigadas em idosos da comunidade, principalmente na Asia, poucos estudos
transversais avaliaram a relacdo entre funcdo oral e estados fisicos e nutricional em idosos

residentes em ILPIs.

Quadro 1 - Defini¢des de sarcopenia, fragilidade e desnutricao

Variaveis Definigdo conceitual Referéncia

Sarcopenia | Doenca muscular progressiva e generalizada | Cruz-Jentoft et
enraizada em alteragcbes musculares adversas que se | al., 2019

acumulam ao longo da vida.

Fragilidade | Sindrome bioldgica caracterizada pela diminuicdo da | Fried et al., 2001
reserva e resisténcia a estressores, resultantes de
declinios cumulativos em multiplos sistemas
fisioldgicos, causando vulnerabilidade a resultados

adversos a salde.

Desnutricdo | Estado resultante da falta de ingestdo ou absorcao de | Cederholmetal.,

nutricdo que leva a alteracdo da composicédo corporal | 2017
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(diminuicdo massa magra e massa muscular
esquelética) e da massa celular corporal, levando a
diminuicdo da funcdo fisica e mental e resultados
clinicos adversos de doenca.

Fonte: Cruz-Jentoft et al., 2019; Fried et al., 2001; Cederholm et al., 2017

Um estudo desenvolvido na Finlandia por Hiulten e colaboradores (2021)
observou uma relacdo linear entre o nimero de sinais de fragilidade oral (boca seca,
residuos de alimentos, incapacidade de manter a boca aberta, falta de clareza na fala, dieta
pastosa ou mole e dor) e a presenca de fragilidade fisica. O mesmo grupo de pesquisa
encontrou que participantes com fragilidade oral grave tinham maior necessidade de
assisténcia diaria para locomocdo e alimentagdo (Oura et al., 2022). Considerando que a
fragilidade oral e a hipofuncdo oral sdo conceitos diferentes — fragilidade oral é o declinio
funcional relacionado a idade das estruturas orofaciais — faltam estudos que avaliem a
associacdo entre hipofuncéo oral, sarcopenia, fragilidade, dependéncia em atividades de
vida diaria (AVD) e estado nutricional em idosos residentes em ILPIs.

Diante 0 exposto, essa tese de Doutorado teve como objetivo avaliar a
associacao entre fungdo mastigatoria e mortalidade, bem como entre fungbes orais e
estados fisico (sarcopenia, fragilidade e dependéncia em AVD) e estado nutricional em

idosos residentes em ILPIs.
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Este trabalho foi realizado no formato alternativo, conforme deliberacdo da
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sarcopenia, activities of daily living and nutritional status among older adults living in
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Abstract

Objective: To investigate the association between mortality and masticatory function in
older adults living in long-term care facilities (LTCFs), controlling for demographic and
health covariates. Background: Poor oral health has been associated with mortality;
however, no previous study investigated whether objective and self-reported poor
masticatory function are predictors of early mortality in LTCFs. Materials and
methods: Baseline characteristics of 295 participants were collected, including age, sex,
polypharmacy, mobility, activities of daily living, frailty, nutritional status, and objective
(masticatory performance — chewing gum) and self-reported masticatory function. The
participants were followed-up with for 4 years to record the mortality data. Cox regression
models were run to analyze the data (0=0.05). Results: During the 4-year follow-up, 124
(42.0%) participants died. Older adults with poor masticatory performance (hazard ratio
[HR]=1.59, 95% confidence interval [95% CI]=1.07-2.36) and those who self-reported
masticatory dysfunction (HR=1.48, 95% CI=1.01-2.16) were at higher risk of early death
than those with good mastication. However, in a multivariate model including both
objective and self-reported masticatory function, only the objective measurement
remained associated with early death (HR=1.52, 95% CI=1.02-2.27). Conclusion: Poor
masticatory performance seems to be associated with early death in older adults living in
LTCFs, but they may have shared risk factors accumulated throughout life that were not

covered by the study period.

Keywords: aged, geriatric oral health assessment index, long-term care, mastication,

mortality, nursing homes, self report
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Introduction

The Brazilian population is aging at an unprecedented rate, and although many
older adults are living healthily in the community, others are placed in long-term care
facilities (LTCFs).>? Most LTCF residents have complex health statuses that may lead to
adverse health outcomes and high mortality rates.®* As such, there has been an increased
interest in investigating whether oral health status can predict mortality in older adults,
even after adjustment for demographic and general health factors. In this context,
Shimazaki and coworkers® reported a higher mortality risk for edentulous subjects
without dentures than for those with 20 or more teeth, while Darnaud and colleagues®
found a strong association between the number of occluding molars and premolars—
masticatory capacity—and cardiovascular mortality. Similarly, edentulous LTCF
residents (with or without dentures) are more likely to experience early death than dentate
ones, even after controlling for demographic and health factors.” Moreover, Dewake et
al.® reported that LTCF residents with no prosthetic posterior occluding pairs (POPs) had
a higher mortality risk than those with prosthetic POPSs, corroborating Darnaud et al.’s
study.® These dental and prosthetic factors, such as edentulism without dentures, are
related to poor masticatory function®! and nutritional intake.? Accordingly, a possible

effect of poor masticatory function on mortality should be considered.

Previous studies reported an association between chewing difficulties and early
death in LTCF residents.™®!* However, such chewing difficulties were subjectively
evaluated through nurses’ reports based on their observations of their patients. In turn, it
remains unknown whether objective chewing measures are related to early death among
LTCF residents. Although objective masticatory function correlates closely with self-

perceived measures,’%® no study has assessed whether self-reported chewing measures
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are suitable surrogates for objective chewing assessments in predicting early death in
LTCF residents. In addition, poorer masticatory function and greater mortality are
commonly associated with tooth loss/non-functional dentition and poorer general
health.'® Therefore, poorer masticatory function and greater mortality in old age may

share the same risk factors throughout life.

Accordingly, this study aimed to assess the association between objective and self-
reported masticatory function and mortality of LTCFs residents in Brazil over a 4-year
period, adjusting for demographic and general health covariates. We applied a life-course
approach to interpreting the findings and used our data to illustrate the issues and

methodological challenges encountered in our study.

Materials & methods

Ethical approval

This study was approved by the Institutional Ethics Committee (nos.
66122917.6.3001.5418 and 66122917.6.1001.5188). The research was undertaken with
each participant’s written informed consent and according to the ethical principles of the
Helsinki Declaration (version 2008). In addition, this paper followed the STROBE

guidelines.t’

Study design, setting, and participants

Figure 1 shows the study flow diagram. A cohort study was utilized from a multicenter
project conducted among 823 older adults (age > 60 years) in 17 LTCFs from two cities,
one in the southeast and the other in the northeast of Brazil.1%® Of the 823 residents, 27

(3.3%) refused to participate in the study, 430 (52.2%) were excluded due to scoring
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under 13 points in the Mini-Mental State Examination (MMSE)*?° and 22 (2.7%) were
excluded due to presenting with hearing and/or communication impairments. Thus, 344
residents were included in the multicenter project. Baseline data of the participants—
including demographic characteristics, general health, and oral health—were collected

from December 2018 to August 2019.

All 17 LTCFs were invited to participate in the follow-up evaluations; however,
three of them did not participate due to closures (n=2) and restricted access into the LTCF
due to COVID-19 (n=1). Thus, 14 LTCFs remained in the study. Of the 331 older adults
in those facilities, 32 left the LTCFs during the follow-up periods. Thus, we included the
remaining 299 eligible participants. Of those, four had missing data on mortality, and so,

data from 295 participants were included in the analysis.

Variables and data sources/measurement

At baseline, we collected demographic, general health, and oral health information
such as age, sex, length of institutionalization, comorbidities (hypertension and diabetes),
polypharmacy, mobility, dependence in activities of daily living (ADL), frailty,
nutritional status, dental and prosthetic status, masticatory performance, and self-
perceived masticatory function. After that, participants were followed up to record

mortality data.

Baseline characteristics
The age of the participants was recorded in years and categorized into three age
groups: (1) oldest-old: > 84 years, (2) middle-old: 75-84 years, and (3) youngest-old: 60-

74 years. The sex of participants was recorded as male or female. The length of
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institutionalization was recorded in years and dichotomized into > 5 years and < 5 years.
Presence or absence of hypertension and diabetes were the comorbidities evaluated.
Polypharmacy was recorded as residents taking more than five medications per day.
Mobility was assessed at four levels: (1) bedridden; (2) wheelchair use; (3) walks with a

cane or walker; and (4) walks independently.*8

We also assessed the participants’ dependence in activities of daily living using
the Katz index.?* This index evaluates whether a person is capable (independent: 0 points)
or not (dependent: 1 point) of self-care in six functions—feeding, continence,
transferring, going to the toilet, dressing, and bathing—without supervision, guidance, or
active personal assistance. Thus, the individual is classified as (1) high dependence (5 and
6 points), (2) mild dependence (3 and 4 points), (3) low dependence (1 and 2 point(s)) or

(4) independent (0 points).

Frailty was assessed by a validated five-question self-report scale based on Fried’s
frailty phenotype components (unintentional weight loss, exhaustion, low physical
activity level, weakness, and slowness).?? Each problem reported gets a point.
Accordingly, respondents are classified as frail (> 3 points), pre-frail (1-2 points), or

robust (0 points).

The Brazilian version of the Mini-Nutritional Assessment — Short Form (MNA-
SF) was used to evaluate the participant’s nutritional status.? This six-question screening
tool considers food intake, weight loss, mobility, psychological stress or acute illness, and
calf circumference to classify the person as malnourished (0-7 points), at risk of

malnutrition (8-11 points), or nourished (12-14 points).
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The dental and prosthetic status was divided into 4 categories: (1) edentulous
without complete denture (CD), (2) edentulous with CD, (3) partially dentate without

removable partial denture (RPD), and (4) partially dentate with RPD.°

Objective masticatory performance was determined by colorimetric analysis of a
two-colored chewing gum (Vivident Fruitswing Karpuz, Turkey) chewed by participants
for 20 masticatory cycles.?* The chewed gum was flattened (1 mm thickness), scanned
(300 dpi images), and imported into ViewGum®© software, where values of variance of
hue (VOH) were obtained. Higher VOH indicated worse masticatory performance. In this
study, the masticatory performance was dichotomized into poor (VOH median > 0.40) or

good (VOH median < 0.40).

Self-perceived masticatory function was assessed by selecting specific questions
from two oral health-related quality of life indicators, the Geriatric Oral Health
Assessment Index (GOHAI) and the Oral Health Impact Profile — Short Form (OHIP-

14).%5% The following questions were used:

e GOHAI Q1. How often did you limit the kinds or amounts of food you ate because
of problems with your teeth or dentures?

e GOHAI Q2: How often did you have trouble biting or chewing any kinds of food,
such as a firm meat or apples?

e OHIP-14 Q7: Has your diet been unsatisfactory because of problems with your

teeth, mouth, or dentures?
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e OHIP-14 Q8: Have you had to interrupt meals because of problems with your

teeth, mouth, or dentures?

For the data analysis, response options were dichotomized into 1 — poor (‘always’
and ‘sometimes’) and 2 — good (‘never’) for GOHAI questions, and into 1 — poor (‘very
often’, ‘fairly often’, and ‘occasionally’) and 2 — good (‘never’ and ‘hardly ever’) for the

OHIP-14 questions.

Outcome measurements

Mortality (outcome measure) was recorded as “survival” or “deceased” over 4
years (2019-2022). The cause of death was also recorded. The researchers (MMDM and
DAHF) collected the data from LTCF records. Yearly assessments were chosen due to

the likelihood of incremental deaths after each year following admission into a LTCF.?"%8

Statistical analyses

Cross-tabulations were used to determine the distributions of mortality by baseline
characteristics. Bivariate survival analyses were used to plot multivariate survival
analyses for the dependent variables with p<0.20 (masticatory performance, GOHAI Q1,
and GOHAI Q2). Multivariate Cox regression models were run for all participants,
excluding COVID-19 deaths (Figure 1) to assess the association between the year of death
and masticatory function measures, controlling for covariates (age, sex, polypharmacy,
mobility, dependence in ADL, frailty, nutritional status). The subgroup of participants
without neurocognitive disorders was established according to the MMSE cut-offs
proposed by Bertolucci®® considering the educational level of the Brazilian population:

13 points for illiterate, 18 points for elementary and middle school education level, and
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26 points for high education level. To obtain the adjusted models, a backward Wald
procedure was performed. At each step, the variables with p>0.20 were regressively
eliminated—from the greatest to the lowest—from the models. Hazard ratios (HR) and
95% confidence intervals (95% CI) were used to interpret the magnitude of the
associations, and p<0.05 indicated statistical significance. Kaplan-Meier survival curves
were plotted to illustrate the main associations. The Statistical Package for the Social
Sciences (SPSS) software (version 20.0 for Windows; SPSS Inc, Chicago, IL, USA) was

used to perform all statistical analyses.

Results

Of the 295 participants analyzed, 124 (42.0%) were listed as deceased during the
4-year follow-up, with 70.1% of the deaths occurring in 2020 (n=48) and 2021 (n=39).
Regarding the cause of death, 17 older adults died of COVID in 2020, 4 in 2021, and 1
in 2022, totaling 22 COVID deaths (17.7%). The other causes of death included
cardiopulmonary failure, heart failure, sepsis, pneumonia, cancer, respiratory failure,

bleeding, natural causes, and others.

Table 1 presents participants’ baseline characteristics. Most of the participants
were partially dentate or edentulous without dentures and had poor masticatory
performance. Despite that, most reported that they never limited the kinds or amounts of
food they eat (GOHAI Q1), never have trouble biting or chewing any food (GOHAI Q2),
never had an unsatisfactory diet (OHIP-14 Q7), or never had to interrupt meals because

of problems with their teeth, mouth, or dentures (OHIP-14 Q8).
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Figure 2 shows examples of masticatory performance in relation to mortality. The
older adult who died were unable to mix the chewing gum, while the participant who

survived, although not achieving a uniform color, mixed the chewing gum well.

In bivariate Cox regression analyses, masticatory performance, GOHAI Q1, and
GOHAI Q2 reached p<0.20 and were included in the multivariate survival analyses.
However, multivariate survival analyses were not run for OHIP-14 Q7 and Q8 due to the

p>0.20 observed in the bivariate analysis.

Table 2 illustrates that older adults with poor masticatory performance and poor
self-perceived masticatory function according to GOHAI Q2 were more likely to
experience early death than those with good mastication, adjusting for covariates.
However, when these mastication parameters were put together in the multivariate
survival model, only masticatory performance remained significant for greater risk of

mortality.

As seen in Table 3, a 51% greater risk of early death in older adults was noted for
those with poor masticatory function; however, the range of the compatibility interval
brings uncertainty to that association. Participants with poorer self-reported masticatory
function according to GOHAI Q2 had a greater risk of death than those with good self-
reported masticatory function, but the lower limit of the confidence interval is close to

null.
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In the subgroup analysis excluding COVID deaths (Table 4), masticatory
performance remained as a predictor of early death, but self-perceived masticatory

function assessed through GOHAI Q2 did not.

Figure 3 presents Kaplan-Meier plots for the association between mortality and
masticatory function parameters (masticatory performance and GOHAI Q2). Cumulative

mortality increased when the masticatory function was worse.

Discussion

Our study assessed the association between objective and self-reported
masticatory function, adjusting for demographic and general health covariates, and
mortality of LTCFs residents in Brazil following a 4-year period. It is known that the
ability to masticate a variety of different foods has been associated with general health
and improved quality of life (QoL), as it helps to maintain body weight, vestibular
function, and bone density.?® On the other hand, poor masticatory ability has been
associated with mortality; however, this is based solely on considering the presence or
absence of occluding posterior teeth.® In turn, we found an association between early
death and poor masticatory performance among all participants and in the subgroup
analysis without COVID-19 deaths. In addition, the self-perceived masticatory function
assessed by GOHAI Q2 was also associated with higher risks of early death among all

participants and those without neurocognitive disorders.

Furthermore, this study has some weaknesses. First, as the follow-up period is
short, it prevents the observation of potential common risk factors for poorer masticatory

function and earlier mortality, which have been present through the life course (from
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childhood to old age) and may explain the association we found.*® Second, the highest
number of deaths in our study occurred in 2020 and 2021, when Brazil experienced a
significant mortality rate from COVID-19 in LTCFs.%! The impact of COVID-19 may be
a confounding factor and should be considered when interpreting our findings. However,
subgroup analysis that excluded the participants who died of COVID-19 still showed
masticatory performance associated with early death. Third, although we included
geriatric syndromes, such as dependence in ADL, frailty, and malnutrition as covariates
(which has been linked to higher risk of death in LTCF),>* we evaluated only
hypertension and diabetes as comorbidities. Future investigations should include other
relevant comorbidities or comorbidity index as covariates. Lastly, although this study was
multicentered (i.e., conducted in two cities in Brazil with cultural and economic
differences), older people with MMSE scores <13 points were not included due to their
incapacity to respond to the research questionnaires. For this reason, our findings cannot

be generalizable to all LTCF residents.

We used a two-colored chewing gum to evaluate the masticatory performance as
a good method as evidenced in the literature,®>33 although it has shown associations with
subjective measures in some studies,® but not in others.*> Nonetheless, it has been argued
that, in people with reduced dentitions, masticatory performance tests using chewing gum
differentiate better with regard to the mastication of normal food than comminution tests
do.3233 Also, it is easy for participants to understand the test procedures, whilst it also
provides objective measures once computerized analyses have been used to evaluate the
degree of mixing of the colors of the chewing gum.323 Previously, a relationship was
observed between worse masticatory performance and edentulism without CD,

edentulism without CD in only one jaw, and partial tooth loss without RPD.%*! Even with
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the chewing gum being a soft food test material, most edentulous participants without CD
have great difficulty chewing it, leading to higher VOH values and poor masticatory
performance. That being said, we must acknowledge that some older adults may perceive
their masticatory ability to be good even when their ability to chew some foods remains

inadequate, while others may overcome functional deficiencies in their mastication. %

In our study, most of the LTCF residents were partially dentate or edentulous
without dentures, which is in accordance with a previous study showing a prevalence of
edentulism (74.9%) in residents and a lack of dentures in edentulous (42.6%) and partially
dentate (66.7%) residents.®® While it has been found that a lack of dentures in edentulous
older adults may lead to masticatory dysfunction,®*! it is also know that less than three-
quarters of removable denture wearers do not use them as planned, and that there is no
strong evidence on the effect of tooth loss per se on diet and nutrition with or without a

prosthesis.

Our findings reveal that residents with poor masticatory performance were at
greater risk of early death than those with good masticatory performance, supporting the
Saarela et al.® findings that chewing difficulties, albeit reported by nurses, were
associated with mortality in LTCF residents in Finland. In another Finnish nursing home
study, mortality was also associated with the burden of oral symptoms (chewing

problems, dry mouth, and swallowing problems) even after adjusting for age and sex.4

A suggested pathway explaining the relationship between masticatory function
and mortality includes the potential effect of chewing on nutritional status (i.e., poor

masticatory function can lead to malnutrition and, consequently, early death),®4° although
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this apparent effect is not without controversy.3837 In fact, the relationship between higher
rates of death and malnourishment disappeared in the multivariate regression model; yet,
masticatory performance prevailed as a factor associated with mortality. To corroborate
our findings, a previous study conducted by our research group did indeed show that
masticatory performance was not significantly correlated with nutritional status in nursing
home residents.'° Therefore, another pathway between masticatory function and mortality
in older adults (e.g., based on the life course) may exist and should be investigated in

future studies.

Masticatory function and mortality in old age are likely related to tooth loss/non-
functional dentition and poorer general health, respectively.'® Both tooth loss and poorer
general health may be caused by a lack of resources needed to achieve and maintain good
oral and general health (financial capital), education and training to avoid risky exposures
and behaviours (human capital), and personal interactions that stimulate the care of oral
and general health (social capital).*® These shared risk factors may have been in operation
throughout the individual’s life, but the relationship between mortality and masticatory
function is unlikely causal.*® Therefore, the associations found in our study should be

interpreted with caution, considering older adults’ life-course journeys.

The self-perceived masticatory function assessed by GOHAI Q2 was also a factor
associated with mortality. However, this association disappeared in the multivariate
model with the objective masticatory function measurement. Thus, when it is not feasible
to evaluate mastication objectively, GOHAI Q2 might be a surrogate masticatory measure
to attempt to predict mortality in older adults living in LTCFs. Still, further investigation

is needed to confirm any predictive value.
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Conversely, GOHAI Q1 and OHIP-14 Q7 & Q8, as self-reported masticatory
function measures, were not associated with mortality. Perhaps an older adult may
recognize having trouble biting or chewing hard foods (GOHAI Q2, 37.3%, Table 1) and
they may adapt to it3®; this may lead to them not limiting the kinds or amounts of food
they eat (GOHAI Q1, 72.9%), interrupting meals (OHIP-14 Q7, 72.5%), or having an
unsatisfactory diet (OHIP-14 Q8, 83.7%) because of problems in their teeth, mouth, or
dentures (Table 1). Notably, LTCFs usually offer foods that are easier to chew, and this
softness may have prevented residents from avoiding eating or may not have limited
ingestion of foods or interrupted their meals.** However, it does not promote active

mastication due to the softness of the food.*?

Based on our findings, LTCF staff should be aware of the importance of
monitoring residents’ masticatory function as a potential marker of higher risk for
mortality. However, the findings of this study do not mean that we should orally
rehabilitate all edentulous older adults to save lives. We should consider and work on risk
factors for tooth loss and poor general health such as socio-economic status, inequality,
poor access to health care, and poor health care and behaviours that may exist throughout
life, leading to general health problems and consequently mortality in old age. Future
studies are encouraged to follow individuals throughout their life course to better

understand associations found in studies conducted in old age.

Conclusion
Masticatory performance is a predictor of early death and the self-perceived

masticatory function assessed by GOHAI Q2 seems to be a surrogate measure for an
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objective masticatory performance test in predicting mortality among older adults living
in LTCFs. However, further investigation is needed to confirm the predictive value and
these associations should be interpreted with caution, considering a life-course approach

and the issues and methodological challenges of such work.
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Table 1. Frequency of survival and mortality according to baseline variables of all

participants living in long-term care facilities in Brazil.

Variables Total Survival Deceased  P-value?
n (%) n (%) n (%)
Age
Oldest-old 68 (23.1) 30(17.6) 38(30.6) 0.024
Middle-old 108 (36.7) 64 (37.6) 44 (35.5)
Youngest-old 118 (40.1) 76 (44.7) 42(33.9)
Sex
Male 126 (42.7) 67(39.2) 59 (47.6) 0.150
Female 169 (57.3) 104 (60.8) 65 (52.4)
Length of institutionalization
> 5 years 102 (36.2) 54(33.1) 48(40.3) 0.213
<5 years 180 (63.8) 109 (66.9) 71 (59.7)
Hypertension
Yes 177 (60.6) 99 (58.6) 78(63.4) 0.404
No 115 (39.4) 70 (41.4) 45 (36.6)
Diabetes
Yes 77 (26.4) 44 (26.0) 33(26.8) 0.879
No 215 (73.6) 125(74.0) 90 (73.2)
Polypharmacy
Yes 126 (44.4) 65(39.4) 61(51.3) 0.047
No 158 (55.6) 100 (60.6) 58 (48.7)
Mobility
Bedridden 17 (5.8) 7(4.1) 10 (8.1) 0.044
Wheelchair use 56 (19.0) 32(18.7) 24(19.4)
Walks with a cane or walker 73(24.7) 35(20.5) 38(30.6)
Walks independently 149 (50.5) 97 (56.7) 52 (41.9)
Dependence in activities of daily
living
High dependency 43 (14.6) 24(14.0) 19(15.3) 0.010
Mild dependency 25 (8.5) 9 (5.3) 16 (12.9)
Low dependency 64 (21.7) 31(18.1) 33(26.6)
Independent 163 (55.3) 107 (62.6) 56 (45.2)
Frailty
Frail 171 (58.0) 93(54.4) 78(62.9) 0.186



Pre-frail 84 (28.5) 50(29.2) 34(27.4)
Robust 40 (13.6) 28(16.4) 12(9.7)
Nutritional status
Malnourished 43 (14.6) 16 (9.4) 27 (21.8) 0.012
At risk of malnutrition 126 (42.9) 77 (45.3) 49 (39.5)
Normal nutritional status 125 (42.5) 77 (45.3) 48(38.7)
Dental and prosthetic status
Edentulous without CD 81(279) 54(32.1) 27(22.1) 0.288
Edentulous with CD 71(245) 39(23.2) 32(26.2)
Partially dentate without RPD 116 (40.0) 62(36.9) 54 (44.3)
Partially dentate with RPD 22 (7.6) 13 (7.7) 9(7.4)
Masticatory performance
Poor 138 (50.2) 74 (45.1) 64 (57.7) 0.041
Good 137 (49.8) 90 (54.9) 47 (42.3)
GOHAI Q1
Poor 80(27.1) 41(24.0) 39(315) 0.154
Good 215(72.9) 130(76.0) 85 (68.5)
GOHAI Q2
Poor 110 (37.3) 57(33.3) 53(42.7) 0.099
Good 185 (62.7) 114 (66.7) 71(57.3)
OHIP-14 Q7
Poor 81(27.5) 43(25.1) 38(30.6) 0.296
Good 214 (72.5) 128 (74.9) 86 (69.4)
OHIP-14 Q8
Poor 48 (16.3) 27(15.8) 21(16.9) 0.792
Good 247 (83.7) 144 (84.2) 103 (83.1)

41

pP-value according to Chi-square test.
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Table 2. Adjusted multivariate Cox regression models for predictors of 4-year mortality

among all participants living in long-term care facilities in Brazil.

Models Variables P-value HR (95% CI)®
Model 12 Masticatory performance
Poor 0.021 1.59 (1.07-2.36)
Good Reference category

Model 2° GOHAI Q1
Poor 0.143 1.34 (0.90-2.00)
Good Reference category

Model 3¢ GOHAI Q2

Poor 0.040 1.48 (1.01-2.16)
Good Reference category
Model 4¢ Masticatory performance
Poor 0.036 1.52 (1.02-2.27)
Good Reference category
GOHAI Q2
Poor 0.107 1.39 (0.93-2.07)
Good Reference category

dMasticatory performance and covariates (age, sex, polypharmacy, mobility, dependence
in ADL, frailty, and nutritional status)

PGOHAI Q1 and covariates

‘GOHAI Q2 and covariates

IMasticatory performance, GOHAI Q2 and covariates

®Hazard ratio (95% compatibility interval)
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Table 3. Adjusted multivariate Cox regression models for predictors of 4-year mortality

among participants without neurocognitive disorders living in long-term care facilities in

Brazil.
Models Variables P-value HR (95% CI)¢
Model 12 Masticatory performance
Poor 0.059 1.51 (0.98-2.34)
Good Reference category

Model 2° GOHAI Q1
Poor 0.112 1.44 (0.91-2.26)
Good Reference category

Model 3° GOHAI Q2
Poor 0.045 1.53 (1.00-2.33)
Good Reference category

aMasticatory performance and covariates (age, sex, polypharmacy, mobility, dependence
in ADL, frailty, and nutritional status)

PGOHAI Q1 and covariates

‘GOHAI Q2 and covariates

dHazard ratio (95% compatibility interval)
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Table 4. Adjusted multivariate Cox regression models excluding COVID deaths for

predictors of 4-year mortality among participants living in long-term care facilities in

Brazil.
Models Variables P-value HR (95% CI)¢
Model 12 Masticatory performance
Poor 0.026 1.64 (1.06-2.55)
Good Reference category

Model 2° GOHAI Q1
Poor - -
Good Reference category

Model 3° GOHAI Q2
Poor 0.129 1.38 (0.91-2.09)
Good Reference category

aMasticatory performance and covariates (age, sex, polypharmacy, mobility, dependence
in ADL, frailty, and nutritional status)

PGOHAI Q1 and covariates. GOHAI Q1 was excluded from the model in the first step of
the backward Wald procedure (HR=1.682, 95% C1=0.97-2.90, p=0.682).

‘GOHAI Q2 and covariates

9Hazard ratio (95% compatibility interval)
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Figure 2. Examples of masticatory performance in relation to mortality. (A) Participant
who deceased during the follow-up period: VOH=0.654, chewing gum is not mixed,
impressions of cups or folded once. (B) Participant who survived during the follow-up

period: VOH=0.295, bolus well mixed, but colour not uniform.
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Figure 3. Kaplan-Meier cumulative mortality plots for the association between 4-year
mortality and masticatory function among older adults living in long-term care facilities
in Brazil. (A) Cumulative mortality over time according to masticatory performance
(‘poor’ vs. ‘good’, p=0.021). (B) Cumulative mortality over time according to GOHAI

Q2 (‘always’ and ‘sometimes’ vs. ‘never’, p=0.040).
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Abstract

Background: Although a clinical cascade of decreased oral function and deteriorated physical
condition has been suggested, the relationship between oral hypofunction and geriatric
syndromes has been paucity explored among older adults living in long-term care facilities
(LTCFs).

Objective(s): To investigate the association of oral hypofunction with sarcopenia, frailty,
dependence in activities of daily living (ADL), and malnutrition in LTCF residents.

Methods: A cross-sectional study including 187 older adults was conducted. Sarcopenia (SARC-
CalF), frailty (components of Fried's frailty phenotype), dependence in ADL (Katz scale), and
nutritional status (Mini Nutritional Assessment - Short Form) were the outcomes assessed. Oral
hypofunction was the independent variable, and was considered as the presence of three or more
of the following: dry mouth, decline in occlusal force, unclear speech, decline in masticatory
performance, and decline in swallowing function. Age, sex, and polypharmacy data were collected
as covariates. Poisson regression models were run to analyze the associations (0=0.05) and
obtain prevalence ratio (PR) and confidence interval (95% CI) values.

Results: Older adults with oral hypofunction were more likely to be frail (PR=1.37, 95% CI=1.03-
1.83) and dependent in ADL (PR=1.61, 95% CI=1.17-2.22) than those without oral hypofunction.
However, when adjusted for age, sex, and polypharmacy, only the association between oral
hypofunction and dependence in ADL remained (PR=1.52, 95% CI=1.09-2.12). Regarding the
oral hypofunction components, swallowing dysfunction remained significantly associated with all
outcomes.

Conclusion: Oral hypofunction was associated with frailty and dependence in ADL. Swallowing

function seems to be a relevant oral hypofunction symptom for all outcomes.

Keywords: Long-Term Care, Nursing Homes, Frailty, Sarcopenia, Activities of Daily Living,

Nutritional Status, Oral Hypofunction.
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Background

The aging process seems to be associated with changes in the biological, physiological,
environmental, psychosocial, and behavioral systems. Although some age-relate changes are
minor for some, others experience a rise of certain diseases and syndromes such as sarcopenia,
frailty, dependence on activities of daily living (ADL), and malnutrition. Sarcopeniais a generalized
progressive loss of muscle mass and strength that accrues across the lifetime, which can result
in frailty.>? Frailty is a multifactorial geriatric syndrome characterized by reduced body reserves
and resistance to stressors.® Like frailty, malnutrition is also a multifactorial geriatric syndrome
characterized by decrease in food intake leading to energy deficit, and fat and muscle waste.* As
sarcopenia, malnutrition is also closely related to frailty.>>® These geriatric diseases and
syndromes reduce older adults' functional capacity and ability to perform ADL, being a concern
for maintaining their health, well-being, and quality of life.

The general decline in physical conditions and functionality as we age has been also
associated with the presence of ‘oral hypofunction’.”® This relative new concept proposed by the
Japanese Society of Gerodontology in 2018 considers the presence of seven oral signs or
symptoms, including poor oral hygiene, oral dryness, reduced occlusal force, decreased tongue-
lip motor function, decreased tongue pressure, decreased masticatory function, and deterioration
of swallowing function.” Cross-sectional studies have found associations between oral
hypofunction, sarcopenia, frailty, and malnutrition in community-dwelling older adults.®*?
Moreover, longitudinal studies revealed that poor oral function (masticatory performance, chewing
ability, number of natural teeth, articulatory oral motor skill, tongue pressure, and self-perceived
difficulties in eating and swallowing) plays a role in the onset of sarcopenia, frailty, disability, and
deteriorating nutritional status.***

Although residents of long-term care facilities (LTCFs) tend to experience higher levels
of geriatric diseases and syndromes than community-dwelling older adults,'®*® few cross-
sectional studies have investigated the relationship between oral function (i.e., oral frailty) and
these geriatric conditions in LTCF settings,'®%° and even less so on the relationships between
oral hypofunction and these conditions.?* Therefore, this study investigated the associations
between oral hypofunction and sarcopenia, frailty, dependence in ADL, and malnutrition in older

adults living in LTCFs.
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Materials & methods

Ethical approval and research reporting guidelines

This study was approved by the Ethics Committee of the Piracicaba Dental School, University of
Campinas, # 66122917.6.3001.5418. The research was conducted in full accordance with ethical
principles of the Helsinki Declaration. All the volunteers signed an informed consent for

participating in the study. This research was reported following the STROBE Guidelines.?

Study design, setting, and participants

This cross-sectional study was conducted from April to October 2022 in nine LTCFs in southeast
Brazil. In Brazil, the LTCFs are governmental or non-governmental (non-profit or private)
institutions for dependent or independent older adults. LTCF residents aged = 60 years were
included in the study. Older adults with cognitive disorders such as Dementia and Alzheimer’s
disease (Mini-Mental State Examination < 13 points),?3?* and hearing or communication problems
were excluded from the study. Four hundred fifty-two older adults were living in the LTCFs. Of

them, 187 met the eligibility criteria.

Variables and data sources/measurement
Participants’ physical statuses (sarcopenia, frailty, and dependence in ADL) and nutritional status
were the outcomes assessed. Data regarding oral hypofunction, and demographic and health

characteristics were also collected.

Outcomes

Frailty was assessed using a self-reported instrument comprising five dichotomous questions

regarding the presence or absence of Fried's frailty phenotype components: unintentional weight

loss, exhaustion, low physical activity level, weakness, and slowness.?® Participants were then

considered as frail (= 3 points), pre-frail (1-2 points), or robust (0 points). For statistical analysis

purposes, frailty was dichotomized into frail and non-frail (including robust and pre-frail).
Sarcopenia was evaluated through the SARC-CalF questionnaire?® validated for using in

LTCF settings.?’ It includes six questions about strength, assistance in walking, rise from a chair,
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climb stairs, falls, and calf-circumference. Each question score is summed up to get a total score
ranging from 0 to 20. According to the total score, older adults are classified as having suggestive
of sarcopenia (10-20 points) or not having suggestive signs of sarcopenia (0-10 points).

The Katz scale was applied to assess the dependence on ADL.?8 Six items evaluate the
self-care performance during feeding, continence, transferring, going to the toilet, dressing, and
bathing. Individuals performing all the abovementioned functions without supervision, guidance,
or assistance were considered independent. In contrast, those needing any level of assistance
(e.g., low, middle or high) with 1 or more functions were considered dependent.

The nutritional status was assessed via the Mini Nutritional Assessment Short-Form tool
(MNA-SF).?® It consists of six questions related to food intake, weight loss, mobility, psychological
stress or acute illness, and calf circumference. The MNA-SF total score range from 0O to 14 points.
Based on it, the participants were classified as of normal nutritional status (12 to 14 points), at
risk of malnutrition (eight to 11 points), and malnourished (zero to seven points). For this study,
the nutritional status was dichotomized into malnourished and nourished (including normal

nutritional status and at risk of malnutrition).

Oral hypofunction

The oral hypofunction concept was constructed based on the position paper of the Japanese
Society of Gerodontology.” They defined oral hypofunction as a presentation of oral uncleanness,
oral dryness, decline in occlusal force, decline in motor function of tongue and lips, decline in
tongue pressure, decline in chewing function, and decline in swallowing function. Oral
hypofunction is diagnosed when three or more of these signs or symptoms are present.

For this study, we were not able to evaluate oral uncleanness and decline in tongue
pressure. Consequently, the oral hypofunction comprised 5 of the 7 oral functions proposed by
Japanese Society of Gerodontology: oral dryness (dry mouth), decline in occlusal force, decline
in motor function of tongue and lips (unclear speech), decline in chewing function (masticatory
performance), and decline in swallowing function (Table 1). However, the diagnostic criteria for
oral hypofunction (= 3 signs or symptoms) was still followed.

Dry mouth was assessed through the overall question of the Summated Xerostomia

Inventory: ‘How often is your mouth dry?’.%° The participants were then considered as having
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(‘occasionally’, ‘often’, and ‘always’) or not (‘never’) dry mouth. Reduced occlusal force was
assumed when the number of natural teeth was less than 20.73! A decline in motor function of
tongue and lips was considered when the older adult self-reported experiencing an unclear
speech when they had to repeat themselves in order to be understood.%2°

Masticatory performance was measured by colorimetric analysis of two-colored chewing
gum (Vivident Fruitswing Karpuz, Turkey).%? The participants chewed the gum for 20 masticatory
cycles. After that, the chewed gum was flattened into 1 mm thickness and scanned to obtain 300
dpi images. The images were analyzed in the ViewGum®© software to get values of variance of
hue (VOH) of the chewed gums. The VOH values were used to dichotomize the participants’
masticatory performance into 'poor' (20.568) and 'good' (<0.568). This VOH cut-off value
corresponds to score 2 of the visual assessment. Therefore, the 'poor' masticatory performance
group includes chewing gums not mixed, impressions of cusps or folded once, and chewing gums
with large parts unmixed.

The 10-item Eating Assessment Tool (EAT-10) was applied to assess the swallowing
function, scored from zero (no swallowing problem) to four (severe swallowing problem) points in
each item.333* The scores are summed up to obtain the final score that can reach 40 points. Older

adults with a total score = 3 points were considered having swallowing problems.

Demographic and health characteristics

The age and sex of the participants were collected. Age was divided into oldest-old (>84 years),
middle-old (75-84 years), and youngest-old (60-74 years). In addition, the number of medications
taken per day was recorded, and >5 medications per day was considered polypharmacy. Age,

sex, and polypharmacy were used as covariates.

Statistical analyses

The chi-square test was used to verify the distributions of frailty, sarcopenia, dependence in ADL,
and nutritional status according to demographic and health characteristics and oral hypofunction.
Poisson regression analyses were run to assess the bivariate association between physical state
and nutritional status and oral hypofunction. Adjusted models were plotted for the variables with

p<0.20 in the bivariate analyses, controlling for age, sex, and polypharmacy. Measures of
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prevalence ratio (PR) and 95% confidence intervals (95% CI) were used to interpret the
associations. The significance level was set at 0.05. All statistical analyses were performed in the
Statistical Package for Social Sciences software (version 20.0 for Windows; SPSS Inc, Chicago,

IL, USA).

Results

Of the 452 older adults living in the LTCFs, eighteen did not consent to participate in the study,
and 247 were excluded from the study due to cognitive impairment (n=224), hearing or
communication problems (n=15), and being hospitalized or not found during the research period
(n=8). Therefore, 187 older adults were included.

Most of the participants were oldest-old age (33.0%, n=60) and female (58.3%, n=109),
had suggestive signs of sarcopenia (36.9%, n=69), were frail (55.1%, n=103), dependent in ADL
(52.9%, n=99), and malnourished (12.3%, n=23). Oral hypofunction was present in 59.2% (n=
109) of the participants. Moreover, the presence of dry mouth, reduced occlusal force, and poor
masticatory performance were the most frequent oral hypofunction signs and symptoms (Table
1).

The distribution of physical state and nutritional status according to demographic and
health characteristics and oral hypofunction are shown in Table 2. Most frail and dependent
participants were female, and most frail, sarcopenic, and malnourished residents had
polypharmacy (p<0.05). Also, the frail, malnourished, and dependent participants had significantly
higher frequency of oral hypofunction (p<0.05).

Bivariate Poisson regression analyses (Table 3) revealed that older adults with oral
hypofunction were 1.37 (95% CI=1.03-1.83, p=0.030) and 1.61 (95% CI=1.17-2.22, p=0.003)
more likely to be respectively frail and dependent in ADL than those without oral hypofunction.
However, oral hypofunction was not associated with sarcopenia and nutritional status. In the
adjusted Poisson regression models (Table 4), participants with oral hypofunction were 1.52 (95%
Cl=1.09-2.12, p=0.012) more likely to be dependent in ADL compared to those without oral
hypofunction.

Regarding the signs and symptoms of oral hypofunction in the bivariate analyses (Table

3), deteriorated swallowing function was associated with frailty. Decline in motor function of
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tongue and lips (unclear speech) and in swallowing function was associated with sarcopenia.
Deteriorated swallowing function was also associated with nutritional status. Dry mouth, unclear
speech, and poor swallowing function was associated with dependence in ADL. All these

associations remained significant after adjusting for age, sex, and polypharmacy (Table 4).

Discussion

The aging process can bring detrimental changes in oral health conditions and dental treatment
needs,*® while some older adults retain their natural dentition. In this scenario, geriatric dentistry
has been focused on maintaining an adequate oral function instead of solely treating oral
diseases.”® This becomes especially relevant due to a suggested pathway between oral
hypofunction/dysfunction and general hypofunction, dysfunction, and handicap.”® However, this
relationship has been scarcely explored in older adults living in LTCF. Thereby, our study
assessed the association of oral hypofunction with sarcopenia, frailty, dependence in ADL, and
malnutrition in LTCF residents. We found that oral hypofunction was associated with frailty and
dependence in ADL, and deteriorated swallowing function was an important oral hypofunction
component for all outcomes. These findings shed light on the need to maintain oral function and
avoid developing oral dysfunction that may lead to geriatric diseases and syndromes.

In this study, oral hypofunction and some of its components (i.e., dry mouth, unclear
speech, and swallowing function) were independently associated with dependence in ADL. This
finding is supported by Oura et al (2022)?° who reported a linear association between severe oral
frailty and higher need for assistance with oral hygiene, eating and mobility. Usually, dependence
in ADL is the final outcome of accumulated disability mainly caused by geriatric disease and
syndromes.® It makes sense that older people with various disabilities have higher levels of
compromised oral functions, leading to a stronger association with dependence in ADL that
remained even after adjusting for age, sex, and polypharmacy. It becomes evident the need to
avoid the accumulation of compromised oral functions in order to prevent adverse health
outcomes such as dependence in ADL.

Although we did not find an association between sarcopenia and oral hypofunction, older
adults with a decline in motor function of tongue and lips represented in this study by unclear

speech, had a higher prevalence of sarcopenia. This result is in line with a previous study®® who
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found an association between oral diadochokinetic and sarcopenia indicators including decreased
walking speed and skeletal muscle mass. We also observed that participants with a decline in
swallowing function were more likely to have suggestive signs of sarcopenia. A recent meta-
analysis®” summarized that older adults with sarcopenia had lower tongue pressure - an indicator
of decreased swallowing function - than those without sarcopenia.

An adequate swallowing function depends on the motor function of swallowing muscles
and the tongue. Decreasing muscle mass and strength, and motor function of oral muscles and
tongue (the so-called oral sarcopenia) may lead to swallowing dysfunction and, as a
consequence, to a generalized loss of skeletal muscle mass and strength as seen in
sarcopenia.?383% However, the pathway can also flow on the opposite direction. For example, a
person with sarcopenia loses oral facial muscle mass, progressing to a swallowing
dysfunction.®2° Thus, the relationship between sarcopenia and swallowing function can occur in
two patterns: (1) sarcopenia due to a swallowing dysfunction and (2) swallowing dysfunction due
to sarcopenia.®®3® As cross-sectional studies can not precisely indicate the direction of this
association, longitudinal studies are suggested.

The Bivariate Poisson regression analyses revealed that residents with oral hypofunction
had a higher prevalence of frailty than those without oral hypofunction; however, this association
has dissolved in the adjusted model. Similarly, a previous study?! conducted in care homes in
Ecuador found an association between frailty and oral hypofunction. Nevertheless, when stratified
the sample by sex, those association only remained significant for the females,?! exposing a sex
influence in this relationship and agreeing with Hihara et al (2020). In our study, instead of sex,
age (being oldest-old) was the covariate relevant for the prevalence of frailty (PR=1.346, 95%
Cl=1.004-1.804, p=0.047).

It is important to highlight that other studies conducted with community-dwelling older
adults did found cross-sectional associations between frailty and oral hypofunction.1®!! However,
they used the deficit-accumulation model from Kihon Checklist for assessing frailty. This tool
considerers not only the physical aspects of frailty, but also psychological and social aspects.*°
The methodological differences between our study and Yoshida et al (2022) and Shimazaki et al

(2020) (i.e., physical vs comprehensive frailty assessment) may explain the different results.
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Nonetheless, more studies are needed to clarify the association between frailty and oral
hypofunction, taking into account different frailty-assessing methods.

In this study, deteriorated swallowing function was a key oral hypofunction component for
all outcomes, even after adjusting for age, sex, and polypharmacy. This result is in accordance
with previous findings in LTCF, short-term care, and community-dwelling settings.'%2%40-44 As the
decreased swallowing function was associated with sarcopenia that is related to frailty,?3
sarcopenia seems to be a mediator factor for frailty and swallowing dysfunction. In addition,
swallowing difficulties affect oral intake of water and nutrients necessary for physical function.*®
Moreover, frailty impairs the individual’s ability to perform ADL.® Thus, swallowing difficulties
become relevant for dependence in ADL. Our findings confirm the relationship between
swallowing function, nutritional status, sarcopenia, frailty, and dependence in ADL.?345

Despite its findings, our study has limitations. The cross-sectional design does not infer
a cause-effect relationship, and longitudinal studies exploring the associations we found should
be performed. Moreover, the oral hypofunction was constructed with 5 of 7 signs and symptoms
proposed by the Japanese Society of Gerodontology; however, the diagnosis criteria (=3 or more
signs and symptoms) was followed, which might have underestimated the prevalence of oral
hypofunction in our study. We also adapted some criteria proposed to diagnose oral hypofunction.
Although previous studies used a similar approach,?° future investigations are encouraged to
examine the validity and equivalency of such criteria. In addition, practicable diagnosis criteria
are essential for being applicable by the LTCF staff during daily care routines. Thus, feasible
diagnostic standards should be proposed for implementation in LTCF settings. Our findings
further help to understand the relationship between oral hypofunction and geriatric diseases and

syndromes, such as sarcopenia, frailty, dependence in ADL, and malnutrition in LTCF residents.

Conclusion

Oral hypofunction was associated with frailty and dependence in ADL. Swallowing function seems
to be a relevant oral hypofunction symptom for the geriatric diseases and syndromes evaluated
in this study, mainly sarcopenia, frailty, dependence in ADL, and nutritional status. Therefore, oral
function, especially swallowing function, recovery and maintenance should be prioritized to

maintain a good physical state for LTCF residents.
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Tables

Table 1. Construction criteria and prevalence of oral hypofunction in the study.

Oral hypofunction Criteria Prevalence #

Dry mouth Self-reporting of a feeling of mouth dry in the 112 (59.2)
SXI overall question

Occlusal force Number of natural teeth < 20 167 (89.8)

Unclear speech Self-reporting of the necessity to repeat what 45 (24.1)

is spoken to be understood

Masticatory performance VOH value = 0.568 127 (69.0)
Swallowing function EAT-10 total score = 3 69 (36.9)
Oral hypofunction = 3 signs and symptoms 109 (59.2)

SXI, Summated Xerostomia Inventory; VOH, variance of hue of the chewing gum; EAT-10, Eating
Assessment Tool-10; # n (%).
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Table 2. Frequency of frailty, sarcopenia, nutritional status, and dependence in ADL according to demographic and health characteristics and oral hypofunction

among long-term care facilities’ residents.

Variables Sarcopenia P- Frailty P- Dependence in ADL P- Nutritional status P-
Suggestive  Nosigns  value®  Frail Non-frail valuet Dependent Independent value®™ Malnourished Nourished valuet
of

Age

Oldest-old 26 (40.0) 34(29.1) 0.149 40(39.6) 20(24.7) 0.097 37 (38.5) 23 (26.7) 0.221  7(31.8) 53(33.1) 0.973

Middle-old 14 (21.5) 40 (34.2) 28 (27.7) 26 (32.1) 25 (26.0) 29 (33.7) 7 (31.8) 47 (29.4)

Youngest-old 25 (38.5) 43 (36.8) 33(32.7) 35(43.2) 34 (35.4) 34 (39.5) 8 (36.4) 60 (37.5)

Sex

Female 45 (65.2) 64 (54.2) 0.142 67 (65.5) 42(50.0) 0.038 70 (70.7) 39 (44.3) 0.000 16 (69.6) 93 (56.7) 0.242

Male 24 (34.8) 54 (45.8) 36 (35.0) 42 (50.0) 29 (29.3) 49 (55.7) 7 (30.4) 71 (43.3)

Polypharmacy

Yes 57 (82.6) 80(67.8) 0.027 84(81.6) 53(63.1) 0.005 77 (77.8) 60 (68.2) 0.139 21 (91.3) 116 (70.7) 0.037

No 12 (17.4) 38 (32.2) 19 (18.4) 31 (36.9) 22 (22.2) 28 (31.8) 2 (8.7) 48 (29.3)

Oral hypofunction

Yes 46 (66.7) 63(54.8) 0.112 68(66.7) 41(50.0) 0.022 68 (70.1) 41 (47.1) 0.002 18(78.3) 91 (56.5) 0.047

No 23 (33.3) 52 (45.2) 34 (33.3) 41 (50.0) 29 (29.9) 46 (52.9) 5(21.7) 70 (43.5)

Dry mouth

Yes 41 (59.4) 71(60.2) 0920 63(61.2) 49(58.3) 0.694 68 (68.7) 44 (50.0) 0.009 15 (65.2) 97 (59.1) 0.578

No 28 (40.6) 47 (39.8) 40 (38.8) 35 (41.7) 31 (31.3) 44 (50.0) 8 (34.8) 67 (40.9)

Occlusal force

Decreased 63 (91.3) 104 (88.9) 0.599 92(90.2) 75(89.3) 0.838 89 (90.8) 78 (88.6) 0.624 22 (95.7) 145 (89.0) 0.321

Normal 6 (8.7) 13 (11.1) 10(9.8) 9(10.7) 9(9.2) 10 (11.4) 1(4.3) 18 (11.0)

Unclear speech
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Yes 25 (36.2) 20(16.9) 0.003 29(28.2) 16(19.0) 0.147 31 (31.3) 14 (15.9) 0.014  7(30.4) 38(23.2) 0.445
No 44 (63.8) 98 (83.1) 74 (71.8) 68 (81.0) 68 (68.7) 74 (84.1) 16 (69.6) 126 (76.8)
Masticatory performance

Poor 53 (76.8) 74 (64.3) 0.077 75(73.5) 52(63.4) 0.140 73 (75.3) 54 (62.1) 0.053 18(78.3) 109 (67.7) 0.306
Good 16 (23.2) 41 (35.7) 27 (26.5) 30 (36.6) 24 (24.7) 33(37.9) 5(21.7) 52 (32.3)
Swallowing function

Deteriorated 32 (46.4) 37(31.4) 0.040 48(46.6) 21(25.0) 0.002 46 (46.5) 23 (26.1) 0.004 14 (60.9) 55(33.5) 0.011
Normal 37 (53.6) 81 (68.6) 55 (53.4) 63 (75.0) 53 (53.5) 65 (73.9) 9 (39.1) 109 (66.5)

ADL, activities of daily living; TP-values according to Chi-square test.
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Table 3. Bivariate Poisson regression analyses for the association of sarcopenia, frailty, dependence in ADL, and nutritional status with oral hypofunction among

long-term care facilities’ residents.

Variables Sarcopenia Frailty Dependence in ADL Nutritional status

PR (95% CI) P-value PR (95% CI) P-value PR (95% CI) P-value PR (95% CI) P-value
Oral hypofunction
Yes 1.37 (0.91-2.06) 0.122 1.37 (1.03-1.83) 0.030 1.61(1.17-2.22) 0.003 2.47 (0.96-6.38) 0.060
No Ref. Ref. Ref. Ref.
Dry mouth
Yes 0.98 (0.67-1.43) 0.920 1.05(0.80-1.37) 0.696 1.46 (1.07-1.99) 0.014 1.25 (0.56-2.81) 0.580
No Ref. Ref. Ref. Ref.
Occlusal force
Decreased 1.19 (0.59-2.38) 0.613 1.04 (0.66-1.63) 0.842 1.12 (0.68-1.84) 0.641 2.50 (0.35-17.54) 0.356
Normal Ref. Ref. Ref. Ref.
Unclear speech
Yes 1.79 (1.25-2.56)  0.001 1.23(0.94-1.61) 0.121 1.43 (1.10-1.86)  0.006 1.38 (0.60-3.14)  0.442
No Ref. Ref. Ref. Ref.
Masticatory performance
Poor 1.48 (0.93-2.36) 0.094 1.24 (0.91-1.69) 0.163 1.36 (0.97-1.91) 0.072 1.61 (0.63-4.13) 0.317
Good Ref. Ref. Ref. Ref.
Swallowing function
Deteriorated 1.47 (1.02-2.13) 0.037 1.49 (1.16-1.91) 0.002 1.48 (1.14-1.92) 0.003 2.66 (1.21-5.82) 0.014

Normal

Ref.

Ref.

Ref.

Ref.

ADL, activities of daily living; PR, prevalence ratio; Cl, confidence interval; Ref., reference category.
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Table 4. Adjusted Poisson regression analyses for the association of sarcopenia, frailty, dependence in ADL, and nutritional status with oral hypofunction among

long-term care facilities’ residents.

Models  Variables Sarcopenia Frailty Dependence in ADL Nutritional status
PR (95% CI) T P-value PR (95% CI) T P-value PR (95% CI)T P-value PR (95% CI)T P-value
Model 1 Oral hypofunction
Yes 1.38 (0.90-2.12) 0.134 1.32 (0.99-1.77) 0.055 1.52 (1.09-2.12) 0.012 2.62 (0.91-7.54) 0.073
No Ref. Ref. Ref. Ref.
Model 2  Dry mouth
Yes - - 1.42 (1.03-1.95) 0.031 -
No Ref.
Model 3  Occlusal force
Decreased - - - -
Normal
Model 4  Unclear speech
Yes 1.75 (1.21-2.54)  0.003 1.24 (0.96-1.60)  0.094 1.37 (1.06-1.77) 0.016 -
No Ref. Ref. Ref.
Model 5 Masticatory performance
Poor 1.55 (0.95-2.51) 0.075 1.22 (0.90-1.64) 0.185 1.32 (0.94-1.86) 0.101 -
Good Ref. Ref. Ref.
Model 6  Swallowing function
Deteriorated 1.48 (1.02-2.15) 0.036 1.40 (1.09-1.80) 0.008 1.35(1.04-1.76) 0.021 2.23(1.00-4.94) 0.048

Normal

Ref.

Ref.

Ref.

Ref.

ADL, activities of daily living; PR, prevalence ratio; Cl, confidence interval; Ref., reference category; TAdjusted by age, sex, and polypharmacy.
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3 DISCUSSAO

O envelhecimento é um processo dindmico e progressivo que causa danos
bioldgicos em nivel molecular e celular (OMS, 2015). O processo de envelhecimento causa
alteracbes morfoldgicas, fisioldgicas, ambientais, psicossociais e comportamentais que
resultam em maior risco de incidéncia de processos patoldgicos, inclusive na cavidade bucal,
afetando muitas vezes a mastigacao e a degluticdo (OMS, 2015; Abreu et al., 2021). Embora
uma condicdo bucal ruim, caracterizada, por exemplo, por perdas dentarias devido a carie e
doenga periodontal, ndo seja inerente ao processo de envelhecimento (Miller, Naharro &
Carlsson, 2007; Peres et al., 2013), alteracGes nas funcdes orais tendem a acontecer na velhice
(Abreu et al., 2021). Funcdes orais deterioradas comumente estdo associadas a resultados
adversos a satude como comprometimento dos estados fisico e nutricional que podem levar a
mortalidade (Kugimiya et al., 2021; Yoshida et al., 2022; Shimazaki et al., 2020; Iwasaki et al.,
2022). Esses desfechos costumam ser ainda mais prevalentes em idosos residentes em ILPIs
(Chan et al., 2012; Vossius et al., 2018), uma vez que eles estdo em uma situacdo de maior
vulnerabilidade, com maior dependéncia e menor acesso a servigos de saude (Luppa et al.,
2010; Del Duca et al., 2012; Piuvezam & Lima, 2013). Por isso, torna-se importante avaliar
essas relagdes nessa populacdo. Diante disso, esta tese de Doutorado avaliou a associagao entre
funcdo mastigatoria e mortalidade e entre fungdes orais e sarcopenia, fragilidade, dependéncia
em AVD e estado nutricional em idosos residentes em ILPIs.

A partir dos estudos desenvolvidos nesta tese de Doutorado, nds encontramos que
idosos residentes em ILPIs com mastigacdo ruim tem maior risco de mortalidade e aqueles com
funcéo oral comprometida sdo mais propensos a ter fragilidade e dependéncia em AVD, mesmo
depois de controlar por importantes varidveis demograficas e de salde como idade, sexo e
polifarméacia. Nos também observamos que a degluticao deteriorada foi associada a sarcopenia,
fragilidade, dependéncia em AVD e desnutrigdo. Esses achados reforgam a necessidade de
manutencdo da fungdo oral a fim de evitar o surgimento ou agravamento de doengas e
sindromes geriatricas que podem, em ultimo caso, levar a mortalidade.

A associacao entre mastigacdo objetiva e autorrelatada e mortalidade encontrada no
primeiro estudo desta tese foi corroborada por uma recente revisdo sistematica (Smit et al.,
2024) que reportou que uma menor forca méaxima de mordida - avaliagdo objetiva indireta da
funcdo mastigatoria (Gongalves et al., 2021) - foi associada a um maior risco de mortalidade
em idosos da comunidade. Da mesma forma, um estudo prévio (Okura, Ogita & Arai, 2020)

encontrou que declinios na capacidade mastigatoria autorrelatada estdo ligados a riscos mais
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elevados de mortalidade também em idosos da comunidade. Sabe-se que uma mastigacao
comprometida afeta a selecéo e ingestdo de alimentos e nutrientes (Altenhoevel et al., 2012;
Schimmel et al., 2015; Karawekpanyawong et al., 2023). Dessa forma, uma via possivel para
explicar a associagdo entre a mastigacdo e mortalidade, passa pelo estado nutricional. No
entanto, a auséncia de correlagéo entre a mastigacao e o estado nutricional em idosos residentes
em ILPIs (Medeiros et al., 2020a) gera controvérsia a essa hipotese. Portanto, outra via entre a
funcdo mastigatdria e a mortalidade em idosos pode existir e explicar tais achados.

Vale ressaltar que a satde do idoso é complexa e reflexo do acumulo de varios
fatores ao longo da vida. Uma pior funcdo mastigatéria e uma maior mortalidade na velhice
muitas vezes estdo relacionadas a perdas dentarias ou denticdo ndo funcional (Lahoud, Yu &
King, 2023; Polzer et al., 2010). Por isso, funcdo mastigatoria e mortalidade tendem a
compartilhar os mesmos fatores de risco que se acumularam ao longo da vida (por exemplo,
fatores socioeconomicos, educacionais e sociais) (Thomson, 2023). Sendo assim, fatores ndo
avaliados nesta tese de Doutorado podem ser 0s responsaveis por uma maior mortalidade na
velhice em individuos com pior funcdo mastigatoria. Dessa forma, os achados dos nossos
estudos ndo querem dizer que idosos com pior mastigagdo necessariamente vdo morrer mais
cedo ou que perdas dentarias necessariamente devam ser substituidas por proteses para salvar
vidas. A interpretacdo de dados de salde bucal de pessoas idosas, especialmente dados
transversais, deve levar em consideracdo o seu percurso de vida (Thomson, 2023).

No segundo estudo desta tese observou-se que a hipofuncdo oral foi associada a
fragilidade. Esses achados estdo em concordancia com estudos prévios conduzidos no Japao
em idosos da comunidade (Limpuangthip & Komin, 2023; Yoshida et al., 2022; Shimazaki et
al., 2020) e no Equador com idosos residentes em ILPIs, esse demonstrando ainda uma forte
influéncia do sexo nesta associacdo (Cruz-Moreira et al., 2023). Possiveis mecanismos entre
hipofuncdo oral e sarcopenia tem sido propostos. Um deles € a via nutricional que sugere que
uma funcéo oral prejudicada pode levar a desnutricdo com consequente redugdo da massa
muscular, aumentando, assim, o risco de desenvolver sarcopenia e, por fim, fragilidade
(Limpuangthip & Komin, 2023). Entretanto, no nosso estudo, essa associagéo foi dissolvida no
modelo multivariado ajustado por idade, sexo e polifarméacia. Portanto, uma possivel associacdo
independente entre hipofungéo oral e fragilidade ndo foi encontrada no nosso estudo, devendo,
entéo, ser vista com cautela.

Nosso segundo estudo tambeém revelou uma associacgdo entre a hipofungéo oral e

dependéncia em AVD. Esse achado é suportado por Oura et al (2022) que encontrou uma
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associacao linear entre fragilidade oral grave e maior necessidade de assisténcia com higiene
oral, alimentacdo e mobilidade. Maior dependéncia em AVD costuma ser o resultado final do
acumulo de incapacidades fisicas causadas principalmente por doencas e sindromes geriatricas
(Fried et al., 2001). Dessa forma, faz sentido que os idosos dependentes sejam mais propensos
a ter fungOes orais comprometidas.

Por fim, ainda no segundo estudo, idosos com degluticdo deterioradas foram mais
propensos a apresentar todos os desfechos avaliados (sarcopenia, fragilidade, dependéncia em
AVD e desnutrigcdo), estando esse achado em concordéancia com diversos estudos (Shimazaki
et al., 2020; Cruz-Moreira et al., 2023; Iwasaki et al., 2021; Hagglund et al., 2019; Nakamura
et al., 2021; Suzuki et al., 2021; Wakabayashi et al., 2016). Este é um indicativo de que a
degluticdo pode ser um sintoma relevante de hipofuncédo oral para o surgimento de doencas e
sindromes geriatricas. Considerando que a sarcopenia e a desnutricdo sdo componentes da
fragilidade (Fried et al., 2001; Medeiros et al., 2020b), esses fatores podem estar mediando a
associacdo entre fragilidade e degluticdo deteriorada. Como ja é bem conhecido, dificuldades
de degluticdo afetam a ingestdo nutrientes necessarios para manutencdo da funcéo fisica
(Robison et al., 2023), levando a fragilidade que, quando presente, costuma prejudicar a
capacidade do individuo de realizar as AVD de forma independente (Fried et al., 2001).
Portanto, provavelmente existe uma relacdo ciclica entre degluticdo, estado nutricional,
sarcopenia, fragilidade e dependéncia em AVD (Robison et al., 2023; Fried et al., 2001;
Medeiros et al., 2020b). No entanto, esse achado deve ser confirmado por outros estudos,
principalmente de natureza longitudinal.

Algumas limita¢Ges devem ser consideradas na interpretacdo dos nossos achados
como o periodo de acompanhamento e a pandemia de COVID-19 no primeiro estudo, a natureza
transversal e a construcédo da variavel hipofuncéo oral no segundo estudo, e a exclusao de idosos
com problemas cognitivos nos dois estudos. Esses fatores podem trazer vieses importantes para
os resultados. Por isso, reforga-se a necessidade de realizar estudos longitudinais com longos
periodos de acompanhamento que avaliem fatores que se acumulam ao longo da vida do idoso
para melhor entender a relacdo entre funcdo oral e desfechos adversos a satde na velhice.
Ademais, sugere-se que estudos futuros conduzidos com idosos de ILPIs avaliem a hipofuncéo
oral utilizando os parametros originalmente propostos pela JSG ou validem um instrumento
mais simples e viavel que possa ser aplicado pela equipe de enfermagem das ILPIs para fazer
tal avaliagéo. Assim, as relagOes entre mastigacdo e mortalidade e entre fungéo oral e estados

fisico e nutricional em idosos residentes em ILPIs serdo melhor esclarecidas.
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4 CONCLUSAO

A partir dos achados encontrados nos trabalhos desenvolvidos nesta tese de
Doutorado, conclui-se que uma funcdo mastigatdria comprometida parece estar associada a
morte precoce em idosos residentes em ILPIs. Além disso, a hipofuncdo oral foi associada a
fragilidade e dependéncia nas AVD, e a degluticdo deteriorada pareceu ser um sintoma de
hipofuncédo oral relevante para presenca de sarcopenia, fragilidade, dependéncia nas AVD e
desnutricdo em idosos que vivem em ILPIs.

No entanto, estas associagfes devem ser interpretadas com cautela, considerando o
percurso de vida dos idosos e as questdes e os desafios metodoldgicos de tal trabalho. Ainda
assim, a manutencdo ou recuperacdo de fungbes orais, especialmente da mastigacdo e
degluticdo, devem ser priorizadas para evitar o surgimento ou agravamento de doencas e
sindromes geriatricas, alcangcando, assim, resultados positivos em salde para 0s idosos

residentes em ILPIs.



73

REFERENCIAS!

Abreu MHD, da Silva APL, Cavalcanti RVA, Cecilio Hallak Regalo S, Siéssere S, Gongalves
FM, de Araujo CM, Taveira KVM. Prevalence of chewing difficulty in older people in long-
term care: A systematic review and meta-analysis. Gerodontology. 2023 Mar;40(1):10-25. doi:
10.1111/ger.12617.

Altenhoevel A, Norman K, Smoliner C, Peroz I. The impact of self-perceived masticatory
function on nutrition and gastrointestinal complaints in the elderly. J Nutr Health Aging. 2012
Feb;16(2):175-8. doi: 10.1007/s12603-011-0342-8.

Awano S, Ansai T, Takata Y, Soh I, Akifusa S, Hamasaki T, Yoshida A, Sonoki K, Fujisawa
K, Takehara T. Oral health and mortality risk from pneumonia in the elderly. J Dent Res. 2008
Apr;87(4):334-9. doi: 10.1177/154405910808700418.

Bassim CW. Oral Health in Healthy Aging. J Am Geriatr Soc. 2018 Mar;66(3):439-440. doi:
10.1111/jgs.15253.

Boing AF, Boing AC, Wagner KJP, Subramanian SV. Narrowing geographic inequality in life
expectancy in Brazil: a multilevel analysis between 1991 and 2010. Public Health. 2020
Mar;180:102-108. doi: 10.1016/j.puhe.2019.11.015.

Brasil. Lei N° 10.741, de 1° de outubro de 2003. DispGe sobre o Estatuto da Pessoa Idosa e da
outras providéncias (Redacdo dada pela Lei n° 14.423, de 2022). Brasilia, DF: Estatuto do
Idoso, 2003.

Brasil. Resolucdo da diretoria colegiada - RDC N° 283, de 26 de setembro de 2005. Diario
Oficial da Unido, Ministério da Saude, Agéncia Nacional de Vigilancia Sanitéria, Brasilia, DF,
2005.

Caplan DJ, Ghazal TS, Cowen HJ, Oliveira DC. Dental status as a predictor of mortality among
nursing facility residents in eastern lowa. Gerodontology. 2017 Jun;34(2):257-263. doi:
10.1111/ger.12260.

1 *De acordo com as normas da UNICAMP/FOP, baseadas na padronizagdo do International Committee of Medical
Journal Editors - Vancouver Group. Abreviatura dos peridédicos em conformidade com o PubMed



74

Cederholm T, Barazzoni R, Austin P, Ballmer P, Biolo G, Bischoff SC, Compher C, Correia l,
Higashiguchi T, Holst M, Jensen GL, Malone A, Muscaritoli M, Nyulasi I, Pirlich M,
Rothenberg E, Schindler K, Schneider SM, de van der Schueren MA, Sieber C, Valentini L, Yu
JC, Van Gossum A, Singer P. ESPEN guidelines on definitions and terminology of clinical
nutrition. Clin Nutr. 2017 Feb;36(1):49-64. doi: 10.1016/j.clnu.2016.09.004.

Chalmers JM, King PL, Spencer AJ, Wright FA, Carter KD. The oral health assessment tool--
validity and reliability. Aust Dent J. 2005 Sep;50(3):191-9. doi: 10.1111/j.1834-
7819.2005.tb00360.x.

Chan TC, Shea YF, Luk KH, Chan HW, Chu LW. Development and validation of a prognostic
index for 2-year mortality in Chinese older residents living in nursing homes. Geriatr Gerontol
Int. 2012 Jul;12(3):555-62. doi: 10.1111/j.1447-0594.2011.00804 .x.

Cruz-Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyére O, Cederholm T, Cooper C, Landi F,
Rolland Y, Sayer AA, Schneider SM, Sieber CC, Topinkova E, Vandewoude M, Visser M,
Zamboni M; Writing Group for the European Working Group on Sarcopenia in Older People 2
(EWGSOP2), and the Extended Group for EWGSOP2. Sarcopenia: revised European
consensus on definition and diagnosis. Age Ageing. 2019 Jul 1;48(4):601. doi:
10.1093/ageing/afz046. Erratum for: Age Ageing. 2019 Jan 1;48(1):16-31.

Cruz-Moreira K, Alvarez-Cordova L, Gonzélez-Palacios Torres C, Chedraui P, Jouvin J,
Jiménez-Molebn JJ, Barrios-Rodriguez R. Prevalence of frailty and its association with oral
hypofunction in older adults: a gender perspective. BMC Oral Health. 2023 Mar 10;23(1):140.
doi: 10.1186/512903-023-02824-3.

Darnaud C, Thomas F, Danchin N, Boutouyrie P, Bouchard P. Masticatory Capacity and
Mortality: The Preventive and Clinical Investigation Center (IPC) Cohort Study. J Dent Res.
2020 Feb;99(2):152-158. doi: 10.1177/0022034519889021.

de Medeiros MMD, Pinheiro MA, de Figueredo OMC, de Oliveira LFS, Wanderley RL,
Cavalcanti YW, Rodrigues Garcia RCM. Masticatory function in nursing home residents:
Correlation with the nutritional status and oral health-related quality of life. J Oral Rehabil.
2020 Dec;47(12):1511-1520. doi: 10.1111/joor.13096.



75

Del Duca GF, Silva SG, Thumé E, Santos IS, Hallal PC. Predictive factors for
institutionalization of the elderly: a case-control study. Rev Saude Publica. 2012 Feb;46(1):147-
53. English, Portuguese. doi: 10.1590/s0034-89102012000100018. PMID: 22249756..

Dewake N, Hashimoto H, Nonoyama T, Nonoyama K, Shimazaki Y. Posterior occluding pairs
of teeth or dentures and 1-year mortality in nursing home residents in Japan. J Oral Rehabil.
2020 Feb;47(2):204-211. doi: 10.1111/joor.12883. Epub 2019 Sep 19. PMID: 31479528.

Farias IPSE, Sousa SA, Almeida LFD, Santiago BM, Pereira AC, Cavalcanti YW. Does non-
institutionalized elders have a better oral health status compared to institutionalized ones? A
systematic review and meta-analysis. Cien Saude Colet. 2020 Jun;25(6):2177-2192. doi:
10.1590/1413-81232020256.18252018.

FDI World Dental Federation. Oral Health for Healthy Ageing. Int Dent J. 2024 Feb;74(1):171-
172. doi: 10.1016/j.identj.2023.10.011.

Ferreira RC, de Magalhdes CS, Moreira AN. Tooth loss, denture wearing and associated factors
among an elderly institutionalised Brazilian population. Gerodontology. 2008 Sep;25(3):168-
78. doi: 10.1111/j.1741-2358.2008.00214.x.

Ferreira RC, Schwambach CW, de Magalhdes CS, Moreira AN. Atencdo odontoldgica e
praticas de higiene bucal em instituicdes de longa permanéncia geriatricas [Dental care and oral
hygiene practices in long-term geriatric care institutions]. Cien Saude Colet. 2011
Apr;16(4):2323-33. Portuguese. doi: 10.1590/s1413-81232011000400032.

Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C, Gottdiener J, Seeman T, Tracy R,
Kop WJ, Burke G, McBurnie MA, Cardiovascular Health Study Collaborative Research Group.
Frailty in older adults: evidence for a phenotype. J Gerontol A Biol Sci Med Sci. 2001
Mar;56(3):M146-56. doi: 10.1093/gerona/56.3.m146.

Fueki K, Yoshida E, Igarashi Y. A structural equation model relating objective and subjective
masticatory function and oral health-related quality of life in patients with removable partial
dentures. J Oral Rehabil. 2011 Feb;38(2):86-94. doi: 10.1111/j.1365-2842.2010.02134 .x.

Fujimoto K, Suito H, Nagao K, Ichikawa T. Does Masticatory Ability Contribute to Nutritional
Status in Older Individuals? Int J Environ Res Public Health. 2020 Oct 9;17(20):7373. doi:
10.3390/ijerph17207373. PMID: 33050275; PMCID: PMC7600781.



76

Fukai K, Dartevelle S, Jones J. Oral Health for Healthy Ageing: A People-centred and Function-
focused Approach. Int Dent J. 2022 Aug;72(4S):S2-S4. doi: 10.1016/j.identj.2022.06.001.

Giacomin KC. Envelhecimento da populagéo brasileira: projecdes de demanda e dos custos de

Instituicdo de longa permanéncia para idosos. Rio de Janeiro: Fundagdo Oswaldo Cruz; 2022.

Glick M, Williams DM, Kleinman DV, Vujicic M, Watt RG, Weyant RJ. A new definition for
oral health developed by the FDI World Dental Federation opens the door to a universal
definition of oral health. J Am Dent Assoc. 2016 Dec;147(12):915-917. doi:
10.1016/j.adaj.2016.10.001.

Gongalves TMSV, Schimmel M, van der Bilt A, Chen J, van der Glas HW, Kohyama K,
Hennequin M, Peyron MA, Woda A, Leles CR, José Pereira L. Consensus on the terminologies
and methodologies for masticatory assessment. J Oral Rehabil. 2021 Jun;48(6):745-761. doi:
10.1111/joor.13161.

Hégglund P, Félt A, Hagg M, Wester P, Levring Jaghagen E. Swallowing dysfunction as risk
factor for undernutrition in older people admitted to Swedish short-term care: a cross-sectional
study. Aging Clin Exp Res. 2019 Jan;31(1):85-94. doi: 10.1007/s40520-018-0944-7. Epub
2018 Apr 16. PMID: 29663160.

Hakeem FF, Bernabé E, Sabbah W. Association between oral health and frailty: A systematic
review of longitudinal studies. Gerodontology. 2019 Sep;36(3):205-215. doi:
10.1111/ger.12406.

Hihara T, Goto T, Ichikawa T. Assessment of potential clinical cascade between oral
hypofunction and physical frailty: Covariance structure analysis in a cross-sectional study. J
Oral Rehabil. 2020 Jan;47(1):61-66. doi: 10.1111/joor.12862.

Hiltunen K, Saarela RKT, Kautiainen H, Roitto HM, Pitkala KH, Méantyl4 P. Relationship
between Fried's frailty phenotype and oral frailty in long-term care residents. Age Ageing. 2021
Nov 10;50(6):2133-2139. doi: 10.1093/ageing/afab177.

Hoben M, Clarke A, Huynh KT, Kobagi N, Kent A, Hu H, Pereira RAC, Xiong T, Yu K, Xiang
H, Yoon MN. Barriers and facilitators in providing oral care to nursing home residents, from
the perspective of care aides: A systematic review and meta-analysis. Int J Nurs Stud. 2017
Aug;73:34-51. doi: 10.1016/j.ijnurstu.2017.05.003.



77

Horibe Y, Ueda T, Watanabe Y, Motokawa K, Edahiro A, Hirano H, Shirobe M, Ogami K,
Kawai H, Obuchi S, Kim H, Sakurai K. A 2-year longitudinal study of the relationship between
masticatory function and progression to frailty or pre-frailty among community-dwelling
Japanese aged 65 and older. J Oral Rehabil. 2018 Nov;45(11):864-870. doi:
10.1111/joor.12700.

Instituto Brasileiro de Geografia e Estatistica. Censo Brasileiro de 2022. Rio de Janeiro: IBGE;
2023.

Iwasaki M, Hirano H, Ohara Y, Motokawa K. The association of oral function with dietary
intake and nutritional status among older adults: Latest evidence from epidemiological studies.
Jpn Dent Sci Rev. 2021 Nov;57:128-137. doi: 10.1016/j.jdsr.2021.07.002. Epub 2021 Aug 21.

Iwasaki M, Motokawa K, Watanabe Y, Shirobe M, Inagaki H, Edahiro A, Ohara Y, Hirano H,
Shinkai S, Awata S. A Two-Year Longitudinal Study of the Association between Oral Frailty
and Deteriorating Nutritional Status among Community-Dwelling Older Adults. Int J Environ
Res Public Health. 2020 Dec 30;18(1):213. doi: 10.3390/ijerph18010213.

Iwasaki M, Motokawa K, Watanabe Y, Shirobe M, Ohara Y, Edahiro A, Kawai H, Fujiwara Y,
Kim H, Ihara K, Obuchi S, Hirano H. Oral hypofunction and malnutrition among community-
dwelling older adults: Evidence from the Otassha study. Gerodontology. 2022 Mar;39(1):17-
25. doi: 10.1111/ger.12580.

Janssens B, Vanobbergen J, Petrovic M, Jacquet W, Schols IMGA, De Visschere L. The oral
health condition and treatment needs assessment of nursing home residents in Flanders
(Belgium). Community Dent Health. 2017 Sep;34(3):143-151. doi:
10.1922/CDH_4086Janssens09.

Karawekpanyawong R, Nohno K, Kubota Y, Ogawa H. Oral Health and Nutritional Intake in
Community-Dwelling 90-Year-Old Japanese People: A Cross-Sectional Study. Gerodontology.
2023 Mar;40(1):100-111. doi: 10.1111/ger.12627.

Klotz AL, Ehret J, Zajac M, Schwindling FS, Hassel AJ, Rammelsberg P, Zenthdfer A. The
effects of prosthetic status and dementia on the chewing efficiency of seniors in nursing homes.
J Oral Rehabil. 2020 Mar;47(3):377-385. doi: 10.1111/joor.12912.



78

Kugimiya Y, Iwasaki M, Ohara Y, Motokawa K, Edahiro A, Shirobe M, Watanabe Y, Obuchi
S, Kawai H, Fujiwara Y, lhara K, Kim H, Ueda T, Hirano H. Relationship between Oral
Hypofunction and Sarcopenia in Community-Dwelling Older Adults: The Otassha Study. Int J
Environ Res Public Health. 2021 Jun 21;18(12):6666. doi: 10.3390/ijerph18126666.

Lahoud T, Yu AY, King S. Masticatory dysfunction in older adults: A scoping review. J Oral
Rehabil. 2023 Aug;50(8):724-737. doi: 10.1111/joor.13493.

Limpuangthip N, Komin O. Association between oral hypofunction and general health: a
systematic review. BMC Oral Health. 2023 Aug 24;23(1):591. doi: 10.1186/s12903-023-
03305-3.

Lindroos EK, Saarela RKT, Suominen MH, Muurinen S, Soini H, Kautiainen H, Pitkalad KH.
Burden of Oral Symptoms and Its Associations With Nutrition, Well-Being, and Survival
Among Nursing Home Residents. J Am Med Dir Assoc. 2019 May;20(5):537-543. doi:
10.1016/j.jamda.2018.10.025.

Luppa M, Luck T, Weyerer S, Koénig HH, Brahler E, Riedel-Heller SG. Prediction of
institutionalization in the elderly. A systematic review. Age Ageing. 2010 Jan;39(1):31-8. doi:
10.1093/ageing/afp202.

Mathers CD, Stevens GA, Boerma T, White RA, Tobias MI. Causes of international increases
in older age life expectancy. Lancet. 2015 Feb 7;385(9967):540-8. doi: 10.1016/S0140-
6736(14)60569-9.

Medeiros MMD, Figueredo OMC, Pinheiro MA, Oliveira LFS, Wanderley RL, Cavalcanti YW,
Rodrigues Garcia RCM. Factors associated with the overlap of frailty and nutrition in
institutionalized older adults: A multicenter study. Arch Gerontol Geriatr. 2020a Sep-
Oct;90:104150. doi: 10.1016/j.archger.2020.104150.

Medeiros MMD, Figueredo OMC, Pinheiro MA, Oliveira LFS, Wanderley RL, Araujo ECF,
Cavalcanti YW, Rodrigues Garcia RCM. Prosthetic rehabilitation status, dental prosthesis
functionality and masticatory function in nursing home residents. Gerodontology. 2022
Sep;39(3):310-319. doi: 10.1111/ger.12587.

Medeiros MMD, Pinheiro MA, Figueredo OMC, Oliveira LFS, Wanderley RL, Cavalcanti YW,
Rodrigues Garcia RCM. Oral health-related quality of life of older adults living in long-term



79

care facilities and its association with dental prosthesis use and condition. Geriatr Gerontol
Aging. 2023;17:¢0230007. doi: 10.53886/gga.e0230007.

Minakuchi S, Tsuga K, Ikebe K, Ueda T, Tamura F, Nagao K, Furuya J, Matsuo K, Yamamoto
K, Kanazawa M, Watanabe Y, Hirano H, Kikutani T, Sakurai K. Oral hypofunction in the older
population: Position paper of the Japanese Society of Gerodontology in 2016. Gerodontology.
2018 Dec;35(4):317-324. doi: 10.1111/ger.12347.

Muiller F, Naharro M, Carlsson GE. What are the prevalence and incidence of tooth loss in the
adult and elderly population in Europe? Clin Oral Implants Res. 2007 Jun;18 Suppl 3:2-14. doi:
10.1111/5.1600-0501.2007.01459.x. Erratum in: Clin Oral Implants Res. 2008 Mar;19(3):326-
8.

Nakamura M, Hamada T, Tanaka A, Nishi K, Kume K, Goto Y, Beppu M, Hijioka H, Higashi
Y, Tabata H, Mori K, Mishima Y, Uchino Y, Yamashiro K, Matsumura Y, Makizako H,
Kubozono T, Tabira T, Takenaka T, Ohishi M, Sugiura T. Association of Oral Hypofunction
with Frailty, Sarcopenia, and Mild Cognitive Impairment: A Cross-Sectional Study of
Community-Dwelling Japanese Older Adults. J Clin Med. 2021 Apr 12;10(8):1626. doi:
10.3390/jcm10081626.

Okura M, Ogita M, Arai H. Are Self-Reported Masticatory Ability and Regular Dental Care
Related to Mortality? J Nutr Health Aging. 2020;24(3):262-268. doi: 10.1007/s12603-020-
1314-7.

Organizacdo Mundial da Saude. Resumo: Relatério mundial de envelhecimento e saude.
Genebra: OMS; 2015.

Oura R, Mantyl&4 P, Saarela R, Hiltunen K. Oral hypofunction and association with need for
daily assistance among older adults in long-term care. J Oral Rehabil. 2022 Aug;49(8):823-830.
doi: 10.1111/joor.13345.

Pace CC, McCullough GH. The association between oral microorgansims and aspiration
pneumonia in the institutionalized elderly: review and recommendations. Dysphagia. 2010
Dec;25(4):307-22. doi: 10.1007/s00455-010-9298-9. Epub 2010 Sep 8.



80

Patel J, Wallace J, Doshi M, Gadanya M, Ben Yahya I, Roseman J, Srisilapanan P. Oral health
for healthy ageing. Lancet Healthy Longev. 2021 Aug;2(8):e521-e527. doi: 10.1016/S2666-
7568(21)00142-2.

Peres MA, Barbato PR, Reis SC, Freitas CH, Antunes JL. Perdas dentérias no Brasil: analise
da Pesquisa Nacional de Saude Bucal 2010 [Tooth loss in Brazil: analysis of the 2010 Brazilian
Oral Health Survey]. Rev Saude Publica. 2013 Dec;47 Suppl 3:78-89. Portuguese. doi:
10.1590/s0034-8910.2013047004226.

Piuvezam G, de Lima KC. Factors associated with missing teeth in the Brazilian elderly
institutionalised population. Gerodontology. 2013 Jun;30(2):141-9. doi: 10.1111/j.1741-
2358.2012.00655.x.

Polzer I, Schimmel M, Miller F, Biffar R. Edentulism as part of the general health problems of
elderly adults. Int Dent J. 2010 Jun;60(3):143-55.

Poudel P, Paudel G, Acharya R, George A, Borgnakke WS, Rawal LB. Oral health and healthy
ageing: a scoping review. BMC Geriatr. 2024 Jan 8;24(1):33. doi: 10.1186/s12877-023-04613-
7.

Reher DS. Baby booms, busts, and population ageing in the developed world. Popul Stud
(Camb). 2015;69 Suppl 1:S57-68. doi: 10.1080/00324728.2014.963421.

Robison R, Focht Garand KL, Affoo R, Yeh CK, Chin N, McArthur C, Pulia M, Rogus-Pulia
N. New horizons in understanding oral health and swallowing function within the context of
frailty. Age Ageing. 2023 Feb 1;52(2):afac276. doi: 10.1093/ageing/afac276.

Saarela R, Lindroos E, Soini H, Suominen MH, Muurinen S, Pitkéla KH. Chewing problems
and mortality. J Am Geriatr Soc. 2011 Jan;59(1):181-3. doi: 10.1111/}.1532-
5415.2010.03225.x.

Schimmel M, Katsoulis J, Genton L, Mller F. Masticatory function and nutrition in old age.
Swiss Dent J. 2015;125(4):449-54.

Shimazaki Y, Nonoyama T, Tsushita K, Arai H, Matsushita K, Uchibori N. Oral hypofunction
and its association with frailty in community-dwelling older people. Geriatr Gerontol Int. 2020
Oct;20(10):917-926. doi: 10.1111/9gi.14015.



81

Shimazaki Y, Soh I, Saito T, Yamashita Y, Koga T, Miyazaki H, Takehara T. Influence of
dentition status on physical disability, mental impairment, and mortality in institutionalized
elderly people. J Dent Res. 2001 Jan;80(1):340-5. doi: 10.1177/00220345010800010801.

Smit MJ, Nijholt W, Bakker MH, Visser A. The predictive value of masticatory function for
adverse health outcomes in older adults: a systematic review. J Nutr Health Aging. 2024 Mar
14;28(5):100210. doi: 10.1016/j.jnha.2024.100210.

Suzuki M, Kimura Y, Otobe Y, Kikuchi T, Masuda H, Taguchi R, Tanaka S, Narita Y, Shino
S, Kusumi H, Yamada M. Relationship between Sarcopenia and Swallowing Capacity in
Community-Dwelling  Older  Women.  Gerontology.  2020;66(6):549-552.  doi:
10.1159/000511359.

Tanaka T, Takahashi K, Hirano H, Kikutani T, Watanabe Y, Ohara Y, Furuya H, Tetsuo T,
Akishita M, lijima K. Oral Frailty as a Risk Factor for Physical Frailty and Mortality in
Community-Dwelling Elderly. J Gerontol A Biol Sci Med Sci. 2018 Nov 10;73(12):1661-1667.
doi: 10.1093/gerona/glx225.

Thomson WM. The life course and oral health in old age. J R Soc New Zealand. 2023; 54:3,
316-324. doi.org/10.1080/03036758.2023.2203933.

Tramujas Vasconcellos Neumann L, Albert SM. Aging in Brazil. Gerontologist. 2018 Jul
13;58(4):611-617. doi: 10.1093/geront/gny019.

Unfer B, Braun KO, Ferreira AC, Ruat GR, Batista AK. Challenges and barriers to quality oral
care as perceived by caregivers in long-stay institutions in Brazil. Gerodontology. 2012
Jun;29(2):e324-30. doi: 10.1111/j.1741-2358.2011.00475.x.

Vigild M. Denture status and need for prosthodontic treatment among institutionalized elderly
in Denmark. Community Dent Oral Epidemiol. 1987 Jun;15(3):128-33. doi: 10.1111/j.1600-
0528.1987.tb00499.x.

Vossius C, Selbek G, Saltyte Benth J, Bergh S. Mortality in nursing home residents: A
longitudinal study over three years. PLoS One. 2018 Sep 18;13(9):e0203480. doi:
10.1371/journal.pone.0203480.



82

Wakabayashi H, Matsushima M. Dysphagia Assessed by the 10-Item Eating Assessment Tool
Is Associated with Nutritional Status and Activities of Daily Living in Elderly Individuals
Requiring Long-Term Care. J Nutr Health Aging. 2016 Jan;20(1):22-7. doi: 10.1007/s12603-
016-0671-8.

Yoshida M, Hiraoka A, Takeda C, Mori T, Maruyama M, Yoshikawa M, Tsuga K. Oral
hypofunction and its relation to frailty and sarcopenia in community-dwelling older people.
Gerodontology. 2022 Mar;39(1):26-32. doi: 10.1111/ger.12603.

Zhang Q, Witter DJ, Bronkhorst EM, Creugers NHJ. The relationship between masticatory
ability, age, and dental and prosthodontic status in an institutionalized elderly dentate
population in Qingdao, China. Clin Oral Investig. 2019 Feb;23(2):633-640. doi:
10.1007/s00784-018-2477-z.



83

ANEXOS

ANEXO 1 - VERIFICACAO DE ORIGINALIDADE E PREVENCAO DE PLAGIO

FUNCOES ORAIS, MORTALIDADE E ESTADOS FISICO E
NUTRICIONAL EM IDOSOS RESIDENTES EM INSTITUICOES DE
LONGA PERMANENCIA

RELATORIO DE ORIGINALIDADE

124 136 106 4«

INDICE DE FONTES DA INTERNET PUBLICAC()ES DOCUMENTOS DOS
SEMELHANCA ALUNOS
FONTES PRIMARIAS
www.repositorio.unicamp.br
1 %
Fonte da Internet 0

Mariana Marinho Davino de Medeiros, Lorena 2‘V
Tavares Gama, Danilo Augusto de Holanda °
Ferreira, Yuri Wanderley Cavalcanti et al.

"Masticatory function and mortality among

older adults living in long-term care facilities

in Brazil", Gerodontology, 2024

[

Publicacao
hdl.handle.net 2
Fonte da Internet %
repositorio.ufmg.br /
Fonte da Internet %
clinicaltrials.gov 1
Fonte da Internet %
n plone.ufpb.br v
Fonte da Internet %




research.vu.nl

Fonte da Internet %
n www.mdpi.com

Fonte da Internet %
n Www.researchsquare.com

Fonte da Internet %
kb.psu.ac.th:8080

Fonte da Internet %
www.thieme-connect.com

Fonte da Internet %
cipl.kmu.edu.tw

Fonte da Internet %

Excluir citagdes Em Excluir

Excluir bibliografia Em correspondencias

<1%

84



85

ANEXO 2 - APROVACAO DO COMITE DE ETICA EM PESQUISA DA FOP-
UNICAMP

COMITE DE ETICA EM PESQUISA

i FACULDADE DE ODONTOLOGIA DE PIRACICABA
! UNIVERSIDADE ESTADUAL DE CAMPINAS

FO CERTIFICADO

O Comité de Etica em Pesquisa da FOP-UNICAMP certifica que o projeto de pesquisa “Processo de envelhecimento em
instituigdes de longa permanéncia: avaliagdo multicéntrica dos estados fisico e nutricional, autopercepgao de salide, distirbio de voz, qualidade
de vida e condigdo bucal”, CAAE 66122917.6.3001.5418, dos pesquisadores Yuri Wanderley Cavalcanti, Renata Cunha Matheus Rodrigues
Garcia, Mariana Marinho Davino de Medeiros, Mayara Abreu Pinheiro, Luiz Fabricio Santos De Oliveira e Danilo Augusto de Holanda Ferreira
satisfaz as exigéncias das resolugdes especificas sobre ética em pesquisa com seres humanos do Conselho Nacional de Salde — Ministério da
Salde e foi aprovado por este comité em sua versdo original 14/09/2018 e na versdo emendada em 30/09/2022.

The Research Ethics Committee of the Piracicaba Dental School of the University of Campinas (FOP-UNICAMP) certifies that
research project "Aging process in nursing homes: multicentric assessment of physical and nutritional status, self-perception of health, voice
disorder, quality of life, and oral health condition”, CAAE 66122917.6.3001.5418, of the researcher’s Yuri Wanderley Cavalcanti, Renata Cunha
Matheus Rodrigues Garcia, Mariana Marinho Davino de Medeiros, Mayara Abreu Pinheiro, Luiz Fabricio Santos De Oliveira and Danilo Augusto
de Holanda Ferreira, meets the requirements of the specific resolutions on ethics in research with human beings of the National Health Council
- Ministry of Health, and was approved by this committee on 14" of september of 2018 (original version) and 30" of september of 2022
(amended version).

s

Prof. Jacks Jorge Junior

Coordenador
CEP/FOP/UNICAMP

Nota: O titulo do protocolo e alista de autores aparecem como fornecidos pelos pesquisadores, sem qualquer edigfio.
Notice: The title and the list of researchers of the project appears as provided by the authors, without editing.



Accepted: 31 January 2024

ANEXO 3 - MANUSCRITO PUBLICADO NA GERODONTOLOGY

86

'.) Check for updates

DOI: 10.1111/ger.12744

ORIGINAL ARTICLE

Fel Gerodontology
B b -

Masticatory function and mortality among older adults living in
long-term care facilities in Brazil

Mariana Marinho Davino de Medeiros
Danilo Augusto de Holanda Ferreira

! | Lorena Tavares Gama'® |
2 | Yuri Wanderley Cavalcanti? |

Mario Augusto Brondani® | Renata Cunha Matheus Rodrigues Garcia®

IDepartment of Prosthodontics and
Periodontology, Piracicaba Dental School,
University of Campinas, Sao Paulo, Brazil

2Department of Clinical and Social
Dentistry, Federal University of Paraiba,
Paraiba, Brazil

*Department of Oral Health Sciences, The
University of British Columbia, Vancouver,
British Columbia, Canada

Correspondence

Renata Cunha Matheus Rodrigues Garcia,
Department of Prosthodontics and
Periodontology, Piracicaba Dental School,
University of Campinas, 901 Limeira Av.,
Areido, Piracicaba, Sao Paulo, Brazil.
Email: regarcia@fop.unicamp.br

Funding information

Fundacao de Amparo a Pesquisa do
Estado de Sao Paulo (FAPESP), Grant/
Award Number: 2021/02463-4 and
2022/08874-9; Coordenacao de
Aperfeicoamento de Pessoal de Nivel
Superior - Brasil (CAPES) - Finance Code
001

1 | INTRODUCTION

The Brazilian population is aging at an unprecedented rate, and
although many older adults are living healthily in the community,
others are placed in long-term care facilities (LTCFs).»? Most LTCF

Objective: To investigate the association between mortality and masticatory function
in older adults living in long-term care facilities (LTCFs), controlling for demographic
and health covariates.

Background: Poor oral health has been associated with mortality; however, no previ-
ous study investigated whether objective and self-reported poor masticatory func-
tion is a predictor of early mortality in LTCFs.

Materials and Methods: Baseline characteristics of 295 participants were collected,
including age, sex, polypharmacy, mobility, activities of daily living, frailty, nutritional
status, and objective (masticatory performance - chewing gum) and self-reported
masticatory function. The participants were followed-up with for 4years to record
the mortality data. Cox regression models were run to analyse the data (@=.05).
Results: During the 4-year follow-up, 124 (42.0%) participants died. Older adults with
poor masticatory performance (hazard ratio [HR] = 1.59, 95% confidence interval [95%
Cl]=1.07-2.36) and those who self-reported masticatory dysfunction (HR=1.48, 95%
Cl=1.01-2.16) were at higher risk of early death than those with good mastication.
However, in a multivariate model including both objective and self-reported mastica-
tory function, only the objective measurement remained associated with early death
(HR=1.52, 95% Cl=1.02-2.27).

Conclusion: Poor masticatory performance seems to be associated with early death
in older adults living in LTCFs, but they may have shared risk factors accumulated
throughout life that were not covered by the study period.

KEYWORDS

aged, geriatric oral health assessment index, long-term care, mastication, mortality, nursing
homes, self report

residents have complex health statuses that may lead to adverse

health outcomes and high mortality rates.*>* As such, there has

been an increased interest in investigating whether oral health
status can predict mortality in older adults, even after adjust-
ment for demographic and general health factors. In this context,
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