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RESUMO

O nimero de idosos com deméncia tende a aumentar com o envelhecimento da
populacdao mundial. A Doenca de Alzheimer (DA) € o principal tipo de deméncia em idosos. O
declinio das condi¢des de satde bucal e da funcdo de degluticdo tendem a ser elevados nesses
idosos, aumentando o risco de diminui¢do da condi¢cdo nutricional e de pneumonia aspirativa.
A pneumonia aspirativa € a principal causa de morte nesses pacientes. Objetivo: O objetivo
desse estudo foi avaliar as condi¢cdes de satde bucal e detectar os sinais de disfagia em idosos
institucionalizados com e sem DA. Metodologia: Um total de 280 idosos (com DA= 145; sem
DA= 135) de ambos os sexos foram examinados. A disfagia foi determinada pelo teste
de degluticao de d4gua modificado. As varidveis dependentes foram as classificagdes do estagio
de deméncia (Clinical Dementia Rating) e a presenga de disfagia. As varidveis
independentes foram condicdes especificas de saide bucal (dentes residuais, contatos oclusais,
CPOD, uso e necessidade de préteses removiveis), a fun¢do oral (vedamento dos ldbios,
funcdo da lingua, hédbito de bochecho e gargarejo), deambulacdo, contracdo dos bragos,
dependéncia (Indice de Barthel modificado), condicio nutricional (Avaliacio Mini-
Nutricional, indice de massa corporal), avaliacdes relacionadas com a dieta (reter alimentos
residuais na boca, encher a boca de alimentos em excesso, apetite). A andlise estatistica foi
realizada utilizando os testes Exato de Fisher, qui-quadrado e de regressdo multivariada
(p<0,05). Resultados: A severidade da DA apresentou uma associacao significativa (p<0,001)
com presenca de disfagia. Os sinais clinicos mais significantes associados a disfagia foram a
diminui¢do da condi¢do nutricional (p<0,0001; odds ratio= 97,8), a auséncia de apetite
(p<0,0001; odds ratio= 27,2) e encher a boca de alimentos em excesso (p=0,0023, odds
ratio= 12,8). Conclusdes: Houve uma associacdo significativa do declinio da funcdo de
degluticdo com a severidade da DA. A diminui¢do da condi¢do nutricional, a auséncia de
apetite e o hdbito de encher a boca de alimentos em excesso foram os sinais clinicos mais
associados com o risco de apresentar disfagia. Esses sinais podem ser instrumentos uteis de

diagndstico precoce de disfagia em idosos com DA.

Palavras-chave: Disfagia. Doenca de Alzheimer. Idosos. Saude oral.



ABSTRACT

Introduction: The number of old adults with dementia tends to increase with the
aging of the world population. Alzheimer's disease (AD) is the leading type of dementia in old
adults. The decline in oral health conditions and swallowing function tends to be high in these
old adult patients, increasing the risk of decreased nutritional status and aspiration pneumonia.
Aspiration pneumonia is the main cause of death in these patients. Objective: The aim of this
study was to detect signs of dysphagia in institutionalized old adults with and without AD.
Methods: A total of 280 old adults (with AD = 145; without AD = 135) of both sexes were
examined. Dysphagia was determined by the modified water-swallowing test. The dependent
variables were the degree of dementia (Clinical Dementia Rating), presence of
functional dentition and dysphagia. The independent variables were the oral health status
(remaining teeth, occlusal contacts, DMFT, use and need for removable prostheses), oral
function (passive lip- closing, tongue function, rising and gargling ability),
ambulation, limb contractures, dependence (Barthel Index modified), nutritional status
(Mini Nutritional Assessment, body mass index), and diet-related assessments (storing food in
the mouth, stuffing food into the mouth, appetite). Statistical analysis was performed using
Fisher’s exact, qui-square, and multivariate regression tests (p<0.05). Results: Severity of
AD was significantly (p<0.001) associated with presence of dysphagia. The signs most
significantly associated with dysphagia were the decreased nutritional status (p<0.0001;
odds ratio= 97.8), absence of appetite (p<0.0001; odds ratio= 27.2), and storing food in
the mouth (p=0.0023, odds ratio= 12.8). Conclusions: There was a significant association
between the decline in swallowing function with the severity of AD. The decrease of
nutritional status, the absence of appetite, and the habit of storing food in the mouth were
the clinic signs more associated with the risk to show dysphagia. These signs can be

useful tools for early diagnosis of dysphagia in AD old adults.

Key words: Dysphagia. Alzheimer disease. Old adults. Oral health.
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1 INTRODUCAO

A medida que a populagio mundial envelhece, o foco central dos profissionais de
saude (gestores , cuidadores e prestadores de cuidados de saide) € compreender e intervir, de
forma benéfica, sobre os fatores que colocam os idosos em risco elevado de declinio
das condicdes de saide, da capacidade funcional, da qualidade de vida e do bem-estar. A
presenca de fragilidade pode ser considerada como um desses riscos, em particular, por
possibilitar uma maior vulnerabilidade a estressores, como por exemplo, infec¢des,

lesdes e desnutri¢do (Varadhan et al., 2008).

O envelhecimento populacional ocorre concomitante com o aumento da
incidéncia da Doenca de Alzheimer (DA). Estima-se, para ano de 2050, um contingente de
113 milhdes de pessoas portadoras de DA no mundo. A Organizacdo Mundial de Saude
(OMS) vem, sistematicamente, alertando as autoridades governamentais dos paises
membros sobre as repercussdes no impacto social e sanitdrio da DA (Jellinger e Attems,

2010).

Os idosos representam a populacdo de maior prevaléncia da DA, sendo as
mulheres o género com maior ocorréncia. A doenga provoca uma diminuicdo da
habilidade de desenvolver as tarefas didrias rotineiras e de aprender novas informagdes,
repercutindo na incapacidade do autocuidado e em dificuldades motoras e
cognitivas, podendo gerar dependéncia (Ardgon et al., 2018). O grau de dependéncia em
pacientes com DA pode ser avaliado por instrumentos validados, como por exemplo o Indice

de Barthel (Kawaharada et al., 2019).

O sintoma principal da DA €é a perda da memoria, acompanhada do
comprometimento cognitivo e de distdrbios fonoaudiélogos (Cummings, 2004). A progressao
da doenca aumenta o declinio cognitivo e funcional nesses pacientes e estd associada com a
presenca de contraturas dos bragos e da dificuldade de caminhar (ambulacdo). Cerca de 75%
dos pacientes que apresentam perda da capacidade de andar manifestam contraturas dos
bragos. Quando presentes, essas contraturas envolvem mais de um braco em 97% dos casos e
podem envolver todas as quatro extremidades em mais de dois tercos dos pacientes, levando a
perda de ambulac@o. Assim, esses sinais podem ser utilizados como auxiliares na
avaliagdo da progressdao da doenca (Souren et al., 1995). O desenvolvimento concomitante
de apatia, de ansiedade e de depressdo também € frequente (Cummings, 2004). Os estagios de
progressao da doenga podem ser estimados por instrumentos clinicos, dentre estes o Clinical

Dementia
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Rating (Morris, 1993), o qual foi validado para a versdao em portugués no Brasil (Montafio e
Ramos, 2005).

O tratamento farmacolégico pode reduzir a evolucdo da doencga, contudo,
essa ainda ndo tem cura. Os fdrmacos utilizados podem induzir a diminuicio do fluxo

salivar, aumentando o risco de cérie e de doenga periodontal (Abbayya et al., 2015).

Estudos avaliando as implicagdes da presenca de DA na sadde bucal de idosos

tem sido desenvolvido. Esses estudos indicam que, independente da influéncia da idade,
pacientes com DA apresentam piores condicdes de saide bucal, maior nimero de lesdes
bucais (quelites e candidiase) e piores quantidade e qualidade de saliva, quando comparados
com os idosos sem DA (Kocaelli et al., 2002; Ruiz-Medina et al., 2005; Friedlander et al.,
2006; Turner et al.,
2008; Ellefsen et al., 2009, 2012; Chen et al., 2010; Leal et al., 2010; Gitto et al.,
2011; Hatipoglu et al., 2011; Arrivé et al., 2012; Ribeiro et al., 2012; Syrjdla et al., 2012;
Uppoor et al., 2013; Srisilapanan e Jai-Ua, 2013; Singhrao et al., 2014; Abbayya et al., 2015;
Aragon et al., 2018).

Esses achados podem ser explicados tanto pelos sinais e sintomas do avango da
doenca (deterioracdo cognitiva, apatia e apraxia que causam desinteresse e incapacidade de
realizar uma adequada higienizacdo bucal didria), bem como pelos efeitos adversos do
tratamento farmacolégico (diminuicdo do fluxo salivar, alteragdo do pH da boca), que elevam

a ocorréncia de patologias orais (cdrie, doencas periodontais, xerostomia e candidiase)

(Friedlander et al., 2006).

A presenca de perdas dentarias em idosos € ainda bastante frequente, ocorrendo
até bem antes do desenvolvimento da DA (Stein et al., 2007; Tsakos et al., 2015). A perda
da denticdo funcional pode agravar as condi¢Oes de saude bucal e sistémica em idosos

(Ribeiro et al., 2012).

A denticdo funcional tem sido caracterizada pela presenca de arcos
dentdrios reduzidos, que preservam as funcOes bdsicas como a mastigacdo, fala e estética
(Chalub et al.,
2016a). A Organizacio Mundial da Saidde (OMS) estabelece como definicdo de
denticdo funcional a presenca de uma denti¢do natural, estética e funcional ndo inferior a 20
dentes ao longo da vida, sem a necessidade de substituicio dentdria (World Health

Organization, 1992). Essa definicdo, baseada em critérios quantitativos (nimero de
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dentes presentes), tem sido empregada na literatura (Hobdell et al., 2003). No entanto, cada

grupo de dentes desempenha
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uma func¢do especifica na mastigacdo, fala e estética, fazendo com que o conceito quantitativo
da contagem do nimero de dentes seja uma definicdo simplista em termos de funcionalidade
(Nguyen et al.,, 2011a; Chalub et al., 2016b). Assim, uma nova definicio de denticdo
funcional foi desenvolvida, utilizando a classificagdo em cinco niveis: 1) pelo menos um
dente em cada arco; 2) pelo menos 10 dentes em cada arco; 3) todos os dentes
anteriores superiores e inferiores; 4) trés a quatro pares de dentes posteriores em oclusao
(PDPO); 5) pelo menos um PDPO em regido de molar bilateralmente (Nguyen et al.,
2011a). Posteriormente, por ndo considerar a condicdo periodontal dos dentes presentes
e sabendo que a perda de tecido periodontal exerce um impacto negativo na fungdo
mastigatdria (Okada et al., 2014), um novo critério foi adicionado a esse sistema de
classificacdo da denticdo funcional: avaliagdo da condi¢do periodontal de todos os
sextantes da cavidade bucal, devendo os dentes apresentarem, no maximo, Indice Periodontal
Comunitario (IPC) < 3 mm e/ou Nivel de Inser¢do Clinica (NIC) < 1 mm (Chalub et al.,
2016a,b, 2017). Baseado nesses critérios, a presenga de denticao funcional foi estudada em
adultos e idosos sem (Nguyen et al., 2011b; Damyanov et al., 2013; Zhang et al., 2013) e com
a inclusdo do critério periodontal (Chalub et al., 2016a,b, 2017) apresentando resultados
superiores de avaliacio em comparacdo com o critério de contagem numérica dos dentes

remanescentes estabelecido pela OMS.

Uma condi¢do de saude bucal pobre, a perda dentdria total, a dor dentéria
na mastigacio e a xerostomia podem ser fatores determinantes de incidéncia de desnutricdo
em idosos (Kiesswetter et al., 2019). A desnutricdo é um estado de deficiéncia de
energia ou protefna, que causa mudancas mensurdveis nas fun¢des do organismo, podendo
levar, se ndo for tratada, a resultados clinicos negativos, com altas taxas de mortalidade em
diferentes faixas etarias (Allison, 2000). Diferentes critérios e valores de corte sdo utilizados
no diagnostico de desnutricao. Dentre esses critérios a Avaliacdo Mini-Nutricional e o indice
de massa corporal tém sido utilizados em estudos com pacientes idosos (Lee et al., 2000;

White et al., 2012).

A Avaliacdo Mini-Nutricional € um instrumento especialmente desenvolvido para
deteccdo de desnutricdo em idosos (Guigoz et al., 1996) e validado para o portugués do Brasil
(Machado et al., 2015). Esse instrumento inclui questdes de avaliagdo clinica e subjetiva por
meio de entrevista. Um escore de menos de 17 pontos (do mdximo de 30 pontos) indica a
presenca de desnutricdo, de 17 a 23,5 pontos indica um risco para desnutricdo e de maior do
que 23,5 pontos indica que a pessoa é bem nutrida (Guigoz et al., 1996). O Indice de Massa

Corporal (IMC) pode ser calculado dividindo o peso corporal em quilogramas pela
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altura corporal ao quadrado, tendo como medida o metro (Lee et al., 2000). Baixo IMC pode

S€r
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definido como <20Kg/m? em pacientes abaixo de 70 anos e <22Kg/m? em pacientes iguais ou
acima de 70 anos de idade (Cederholm et al., 2015).

A perda de apetite € um dos principais sintomas comportamentais e psiquidtricos
em pacientes com DA, levando a diminui¢do da ingestdo de alimento e resultando em perda
de peso e sarcopenia (perda de massa e forca na musculatura esquelética) (Jeejeebhoy et al.,
2012; Kimura et al., 2018). Também a presenca de depressdo e a dificuldade em manter a
atengdo enquanto comem foram significantemente associadas com a falta de apetite em

pacientes com AD (Suma et al., 2018).

A degluticdo pode ser definida como uma série de eventos sensoriais e motores
que iniciam pelo reconhecimento da presenga de alimentos ou liquidos na cavidade bucal, por
meio da viscosidade, do sabor e da temperatura destes, seguida pela preparacdo, no caso de
alimentos com consisténcia, que podem ser mastigados e engolidos, e, finalizando com
o transporte seguro através das estruturas anatOmicas da boca, faringe e laringe até o
estdmago (Honer et al., 1994; Logemann, 2007). Como esse processo comeca nos labios e
termina no estdmago, um distirbio da degluticdo, definido como disfagia, pode ocorrer como
um resultado de uma interrup¢do a qualquer momento nessa rota do bolo alimentar.
Quando a capacidade de degluticdao € perdida ou prejudicada, o risco de incapacidade ou
mesmo de morte aumenta bastante (Massey e Shaker, 1997), sobretudo por pneumonia
aspirativa, quando partes do bolo alimentar e/ou liquidos sdo aspiradas para o pulmio, sem
apresentar tosse, desencadeando um processo inflamatério e infeccioso local (Pace e
McCulough, 2010). Assim, o estudo da presenca de disfagia em pacientes com deméncia
apresenta uma relevancia de importancia por esta ser associada, de forma significante, a
desnutri¢do e a pneumonia aspirativa (Sato et al.,

2014).

O padrdo ouro de diagnéstico da disfagia € por meio da videofluorografia. Esse
teste € dificil de ser realizado em pacientes com DA devido aos sintomas comportamentais e
psicologicos da deméncia. Assim, o diagndstico de disfagia pode ser realizado pela
combinacdo do historico de sinais e de uma avaliagdo durante as refei¢cdes (Chouinard, 2000).
Dessa forma, a detec¢@o precoce de sinais clinicos de disfagia pode auxiliar nesse diagndstico
(Sato et al.,
2014).

Corroborando nesse sentido, quando a videofluorografia ndao pode ser realizada,

outros testes foram desenvolvidos. O teste de degluticio de dgua modificado tem mostrado
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eficiéncia no diagndstico de disfagia em pacientes com deméncia, apresentando
alta especificidade e sensibilidade, baixo custo, aceitabilidade e facilidade de realizacdo

(Tohara et al., 2003).

Ao examinar os sinais de disfagia, € necessario observar o estado dos dentes, o
vedamento dos l4dbios, a funcdo da lingua, a presenca de sialorreia (secrecdo salivar
extravasando entre os ldbios), a diminui¢do da forca muscular e a diminuicdo dos movimentos
da mandibula e do palato mole. Uma relacao entre a diminui¢ao da habilidade de gargarejo e a
perda cognitiva foi encontrada em idosos (Sumi et al., 2009; Sato et al., 2014). Também foi
demonstrado que em pacientes com DA severa havia uma associacdo da presenca de disfagia
com a perda dos contatos oclusais posteriores, perda da fun¢do da lingua, da habilidade de
bochechar e com aspectos da dieta, como reter alimentos residuais na boca e encher a boca de

alimentos em excesso (Sato et al., 2014).

Baseado nas primicias e nos conhecimentos apresentados acima, o objetivo dessa
dissertacdo foi testar a hipdtese de que a progressio da Doenca de Alzheimer pode
afetar significantemente as condigdes de sauide bucal e a presenca de disfagia

em idosos institucionalizados e, identificar os sinais clinicos de disfagia nesses pacientes.
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ABSTRACT: Objectives: The aim of this study was to detect signs of dysphagia in older
adults with and without Alzheimer’s disease (AD). Study design: A cross-sectional study.
Setting and Participants: A total of 280 institutionalized older adults (with AD = 145; without
AD = 135),

aged > 70 years, with oral feeding, both sexes were examined. Measurements: Modified
water-

swallowing test determined the dysphagia. Independent variables were dependency level
(modified Barthel Index), oral health and function status (residual teeth, occlusal
contacts, passive lip sealing, tongue function, rinsing and gargling ability), nutritional status
(Body Mass Index, Mini Nutritional Assessment), and diet-related assessments (appetite,
storing or stuffing food in the mouth). Statistical analysis was carried out by Fisher’s Exact
and chi-square tests. The analyzes of associations with the dysphagia outcome were
performed by simple and multiple logistic regression models. Results: Severity of AD was
significantly associated with dysphagia. The signs associated with dysphagia were decreased
nutritional status, absence of appetite, and storing food in the mouth. Conclusion: These signs

can be useful tools for early diagnosis of dysphagia in AD older adults.

Keywords: dysphagia; deglutition; deglutition disorders; feeding behavior; dementia; Alzhei

mer disease; old adults.

INTRODUCTION:

Oral and swallowing functions are significantly related to Alzheimer's disease (AD) se
verity (1). Dysphagia, which is defined as difficulty in swallowing, can cause serious complic
ations including malnutrition, dehydration, weight loss, aspiration pneumonia, and premature
mortality (2). AD old adults showed 2.9 times more chances to die by pneumonia-caused deat

h than old adults with autopsy-confirmed dementia. When the dysphagia was observed in thes



20

e patients, the risk of pneumonia-caused death increased 2 times more (3). Despite its high pr

evalence (91.7 %) among AD older adults and associated serious complications, dysphagia is
often overlooked and under-diagnosed in vulnerable populations, such as institutionalized pat
ients (2). The severity of cognitive disorder can increase swallowing problems. Subclinical si
gns of dysphagia may be observed even in mild or moderate AD stages (4). Early diagnostic o
f dysphagia in AD patients can ensure an effective management, avoiding complications, and
reducing comorbidity and mortality in such a growing population. Dysphagia management re
quires a multidisciplinary approach considering that no single strategy is appropriate for all pa

tients (5).

Gold standard methods for diagnosing dysphagia are through videoflurography
and fiber optic endoscopic evaluation of swallowing. These tests are difficult to perform in
AD patients due to the behavioral and psychological symptoms of dementia. Thus, the
diagnosis of dysphagia can be made by combining clinical signs and mealtime assessment (6).
Early detection of this clinical signs of dysphagia can assist in this diagnosis (7). Modified
water swallowing test has been an alternative, showing efficiency in the diagnosis of
dysphagia in patients with dementia and demonstrated high specificity and

sensitivity, low cost, acceptability, and easily of performance (8).

When examining the clinical signs of dysphagia in AD patients, it is necessary
to observe the oral health status, the passive lip-closing, the tongue function, and the decrease
in muscle strength and in the movements of the jaw and soft palate. A significantly
association between gargling ability and cognitive loss was founded in AD patients
(7,9). Other associations between the presence of dysphagia and risk of malnutrition, lower
number of teeth, loss of posterior dental occlusal contacts, decreased tongue function,
incapacity to rise, decreased skeletal muscle index, and habits observed in mealtime, such as

storing and stuffing food into the mouth, also were founded (1,7,10,11).
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The aims of the present study were to determine the association of the AD severity and
the presence of dysphagia, and to identify signs of dysphagia in institutionalized AD old adult

S.

Materials and Methods

This cross-sectional study was approval previously by the local Research Ethics
Committee and included a convenience sample involving older adults under oral health care,
living in the main long-term care institution for older adults in the city of Piracicaba, Brazil,
both sex, aged over 70 years, with oral feeding, who were able to try the modified
water swallowing test. Alzheimer's disease patients were diagnosed and classified with
AD by a neurologist. The severity of AD was classified into mild, moderate and severe by
the Clinical Dementia Rating (12). A total population of 450 subjects was considered.
Informed consent was obtained from patients or their responsible/caregiver before the survey.
They were fully informed about the purpose, nature and potential risks of the experiments,
that participation was voluntary, and that they would not be placed at any disadvantage
if they refused to participate in the study or withdrew from it before its completion. For all
volunteers, their dates and names were recorded as numbers to prevent the identification of
individuals. Furthermore, volunteers who could not answer questions, follow instructions
and finish the test were excluded from the analysis. The survey was carried out by a
calibrated examiner (Kappa>87%) (13).

The swallowing function was carried out by the modified water swallowing test: using
a 5 ml syringe, 3 ml of cold water were poured into the floor of the mouth, after which the
volunteer was instructed to swallow, and their swallowing was scored as: 1) Inability
to swallow with choking and/or breathing changes; 2) Swallowing occurred, but with
breathing changes; 3) Swallowing occurred with no breathing changes, but with

choking and/or wet
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hoarseness; 4) Swallowed successfully with no choking or wet hoarseness; 5) Furthermore to
Score 4, additional deglutition (dry swallowing) occurred more than twice within 30 seconds.
If the scores were 4 or 5, the test was repeated twice, and the lowest score was used as the test
score (8). Dysphagia was defined by the score of 3 or less.

The dependency level was defined by the modified Barthel Index (total
dependency/moderate to severe dependency) (14). The nutritional status was determined by
the Body Mass Index (BMI) (15) and the Mini Nutritional Assessment (MNA) (16). BMI was
defined in subjects able to stand by the formula Kg/m? (Kg= person’s weight in kilograms;
m2= person’s height in meters squared) (15). In wheelchair user, bedridden, and immobilized
patients, BMI formula was estimated using the following equations: weight (kg) = 0.5759 x
arm circumference (centimeter [cm]) + 0.5263 x abdominal circumference (cm) + 1.2452 x
calf circumference (cm) -4.8689 x Sex (male= 1; female= 2); height (cm) = 58.6940 - 2.9740
x Sex (male=1; female= 2) -0.0736 x age (years) + 0.4958 x arm length ( cm) + 1.1320 x half-
span (cm) (17). BMI values were dichotomized (normal or
overweight/underweight). Underweight was defined as BMI <20 kg/m?> and <22 kg/m? in
participants <70 and >70 years, respectively (18). The MNA values were classified in
adequate (>23.5 points), risk of malnutrition (17 to 23.5 points) and malnourished (<17
points) (16).

The oral health status was defined by the residual teeth (presence/absence) and the
occlusal contacts (presence= subjects who could maintain the occlusal vertical
dimension, regardless of the use of prostheses) (7). The oral functions status were carried out
by the passive lip-closing (absence= subjects who could not close their lips completely), the
tongue function (presence = when the subjects stretched out their tongues, their proglossis
could pass beyond the dental arch), the rinsing ability (presence= when the subjects
could rinse rhythmically sequentially without leaking water), and the gargling ability

(presence= when the subjects put water into their mouth, looked upward and gargled) (7).
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Diet-related assessments were carried out by the presence of appetite, and the
capacity to storing or stuffing food into the mouth in a meal. Absence of appetite was defined
as those subjects who were indifferent to their diet, resisted meals, and rejected meals, at least
half of the time, within the last 3 months. Storing food into the mouth was defined by the
presence of unglued foods in the oral cavity. Stuffing food into the mouth was defined as
those subjects who fill their mouth with excess food (7). These data were obtained from
nursing and care records.

Statistical analysis was carried out using R software (19), considering statistical
significance of 5% (p < 0.05). Descriptive analysis was developed according the older adult
group (no cognitive impairment/mild to moderate AD/severe AD). The association between
categorical variables and disease severity was carried out by Fisher’s Exact and chi-square
tests. The analyzes of associations with the dysphagia outcome were performed by simple and
multiple logistic regression models. To assess the level of association between the variables,
odds ratios were estimated with 95% confidence intervals. All variables with p<0.20 in simple
analyze were tested in the multiple models. The quality of the adjustments was analyzed by -2

Log L (log likelihood).

Results

Association between the severity of AD and the studied variables were assessed (Tabl
e 1). AD severity was significantly associated (p<0.05) with age, Barthel Index, BMI, MNA,
a ppetite, dysphagia, remaining teeth, occlusal contacts, passive lip-closing, tongue function,
ris ing and gargling abilities, and storing food into the mouth. The majority of individuals
with se vere AD showed dysphagia (91.8%). In this severe AD group, the highest percentage
of indivi duals aged over 81 years (87.6%), with total dependence (95.8%), with underweight
(93.8%), with risk of malnutrition or malnourished (91.8%), no appetite (83.5%), with

absence of rema
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ining teeth (69.1%) and occlusal contacts (71.1%), non-passive lib-closing (93.8%), without t
ongue function (89.7%), absence of rising (97.9%) and gargling abilities (97.9%), and, prese
nce of de storing food into de mouth (81.4%) was observed. There no differences between sex
in all groups.

Association between dysphagia and the surveyed variables was showed in Table 2. In
individual analyses (crude), there was a significant association (p<0.05) between the presence
of dysphagia and severity of AD group, age, Barthel Index, BMI, MNA, appetite, remaining
teeth, occlusal contacts, passive lip-closing, tongue function, rinsing and gargling abilities,
and storing food into de mouth. After adjusting for the independent variables, it was observed
that older adults with risk of malnutrition or malnourished, absence of appetite, and storing
food into de mouth showed, respectively, 97.8 (95% Confidence Interval [CI]: 17.40-549.90),
27.2 (95% CI: 5.74-128.84), and 12.8 (95% CI: 2.49-66.21) times more chances to have

dysphagia (»<0.05).
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Table 1: Characteristics of the sample and inter-group comparison (N=280).

Variables No cognitive Mild to Severe AD Inter-group
impai rment moderate AD Comparison”
(48.2%; n=135) (33.1%; n=48) (66.9%; n=97)
% (n) . % (n) . % (n) _pv alue

Sex
Male 63.7 (86) 58.3 (28) 61.9 (60) 0.8028
Female 36.3 (49) 41.7 (20) 38.1 (37)

Age (years)
70-80 43.7 (59) 18.7 (9) 12.4 (12) <0.0001
>81 56.3 (76) 81.3(39) 87.6 (85)

Barthel Index
TD 11.1 (15) 0.0 (0) 95.8 (93) <0.0001
MD-SD 88.9 (120) 100.0 (48) 4.2 (4)

Dysphagia
Absence 77.0 (104) 83.3 (40) 8.2 (8) <0.0001
Presence 23.0 (31) 16.7 (8) 91.8 (89)

BMI
Normal or overweight 76.3 (103) 79.2 (38) 6.2 (6) <0.0001
Underweight 23.7 (32) 20.8 (10) 93.8 91)

MNA
Adequate 75.6 (102) 79.2 (38) 8.2 (8) <0.0001
Risk of malnutrition or 24.4 (33) 20.8 (10) 91.8 (89)
malnourished

Remaining teeth
Presence 49.6 (67) 54.2 (26) 30.9 (30) 0.0053
Absence 50.4 (68) 45.8 (22) 69.1 (67)

Occlusal contacts
Presence 51.9 (70) 70.8 (34) 28.9 (28) <0.0001
Absence 48.1 (65) 29.2 (14) 71.1 (69)

Passive Lip-closing
Presence 78.5 (106) 66.7 (32) 6.2 (6) <0.0001
Absence 21.5 (29) 33.3(16) 93.8 91)

Tongue Function
Presence 100.0 (135) 79.2 (38) 10.3 (10) <0.0001
Absence 0.0 (0) 20. 8 (10) 89.7 (87)

Rising Ability
Presence 100.0 (135) 70.8 (34) 2.1 (2) <0.0001
Absence 0.0 (0) 29.2 (14) 97.9 (95)

Gargling Ability
Presence 100.0 (135) 70.8 (34) 2.1 (2) <0.0001
Absence 0.0 (0) 29.2 (14) 97.9 (95)

Appetite
Presence 77.0 (104) 87.5 (42) 16.5 (16) <0.0001
Absence 23.0 (31) 12.5 (6) 83.5(81)

Storing Food
Absence 88.9 (120) 75.0 (36) 18.6 (18) <0.0001
Presence 11.1 (15) 25.0(12) 81.4 (79)

Stuffing Food
Absence 82.2 (111) 75.0 (36) 73.2 (71) 0.2297
Presence 17.8 (24) 25.0 (12) 26.8 (26)

* Inter-group comparison was made by Fisher’s exact and qui-square tests.
Abbreviations: AD, Alzheimer’s Disease; TD, Total Dependence; MD-SD, Moderate to Severe Dependence; BMI, Body Mass
Index; MNA, Mini Nutritional Assessment test.
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Table 2: Assessment of the association (crude and adjusted) between studied variables and dysphagia.

Variables ' Categories % (n) Dysphagia Crude OR (95% CI) p-valor " Adjusted OR (95% CI) p-valor
Absence Presence*
% (n) % (n)
Groups No cognitive impairment 48.2 (135) 77.0 (104) 23.0 (31) Ref
Mild to moderate AD 17.1 (48) 83.3 (40) 16.7 (8) 0.64 (0.28-1.58) 0.3623
Severe AD 34.6 (97) 8.2(8) 91.8 (89) 37.22 (16.32-85.35) <0.0001
Age (years) 70-80 28.6 (80) 73.8(59) 26.2 (21) Ref
> 81 71.4 (200) 46.5 (93) 53.5(107) 3.23 (1.83-5.72) <0.0001
Barthel Index TD 38.6 (108) 374 96.3 (104) 160.33 (54.02-475-83) <0.0001
MD-SD 61.4 (172) 86.0 (148) 14.0 (24) Ref
BMI Normal or overweight 52.5 (147) 97.3 (143) 2.7 4) Ref
Underweight 47.5 (133) 6.8 (9) 93.2 (124) 492.56 (148.04-1638.77  <0.0001
MNA Adequate 52.9 (148) 97.3 (144) 2.7(4) Ref Ref
Risk of malnutrition or malnourished 47.1 (132) 6.1(8) 93.9 (124) 558.00 (164.08-1897.65) <0.0001 97.82 (17.40-549.90) <0.0001
Remaining Teeth Presence 43.9 (123) 67.5 (83) 32.5 (40) Ref
Absence 56.1 (157) 44.0 (69) 56.0 (88) 2.65 (1.62-4.33) 0.0001
Occlusal contact Presence 47.1 (132) 74.2 (98) 25.8 (34 Ref
Absence 52.9 (148) 36.5 (54) 63.5 (94) 5.02 (3.00-8.39) <0.0001
Passive Lip-closing ~ Presence 51.4 (144) 97.2 (140) 2.8(4) Ref
Absence 48.6 (136) 8.8 (12) 91.2 (124) 361.67 (113.70-1150.36) <0.0001
Tongue Function Presence 65.4 (183) 78.7 (144) 21.3(39) Ref
Absence 64.6 (97) 8.2(8) 91.8 (89) 41.08 (18.36-91.90) <0.0001
Rising Ability Presence 61.1 (171) 80.7 (138) 19.3 (33) Ref
Absence 38.9 (109) 12.8 (14) 87.2 (95) 28.38 (14.41-55.87) <0.0001
Appetite Presence 57.9 (162) 92.0 (149) 8.0 (13) Ref Ref
Absence 42.1(118) 2.503) 97.5 (115) 439.36 (122.31-1578.22) <0.0001 27.20 (5.74-128.84) <0.0001
Gargling Ability Presence 61.1 (171) 80.7 (138) 19.3 (33) Ref
Absence 38.9 (109) 12.8 (14) 87.2 (95) 28.38 (14.41-55.87) <0.0001
Storing Food Presence 37.9 (106) 19.8 (21) 80.2 (85) 12.33 (6.84-22.22) <0.0001 12.83 (2.49-66.21) 0.0023
Absence 62.1(174) 75.3 (131) 24.7 (43) Ref Ref

“Reference category for outcome variable. Empty template: -2 Log L= 386.10; Final template: -2 Log L= 61.38
Abbreviations: OR, Odds ratio; CI, Confidence Interval; AD, Alzheimer’s Disease; Ref, Reference; TD, Total Dependence; MD -SD, Moderate to Severe Dependence; BMI, Body Mass Index; MNA, Mini Nutrit
ional Assessment test.
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Discussion

One of the primary functions that enable humans to sustain life is swallowing.
Swallowing is defined as a series of sensory and motor events that are initiated by recognizing
the presence (touch), taste, temperature, and viscosity of food or liquids in the oral cavity,
followed by the preparation, in the case of food, which involves chewing and the structures of
oral cavity, to a consistency that can be swallowed, and finalized by its safe transportation
through the oral, pharyngeal, and esophageal anatomical structures to the stomach (20).

When the ability to swallow is lost or impaired (dysphagia), the risk of disability or
even death is greatly increased. Complications of dysphagia range from devastating
consequences such as social isolation resulting from embarrassment of coughing or
using compensatory strategies during eating to a wide variety of much more life-
threatening sequels (2, 4, 5). Specifically, without effective treatment, dysphagia can
lead to dehydration, malnutrition, reduced rehabilitation potential after injury or illness,
pulmonary complications related to chronic aspiration (particularly, pneumonia), and

associated reductions in quality of life (2, 21)

Adverse consequences of dysphagia are generally underrated. Risk of pneumonia is rel
ated not only to dysphagia and aspiration but also to mobility, nutritional status, and host imm
une response. As the dementia progresses, AD patients start to show difficulty swallowing
and lose interest in eating. Eating and swallowing impairments are well documented in late
-stage AD, but the time of onset of these stages in the disease process is not well known. Sever
e AD patients depend on direct assistance in self-feeding, specially institutionalized old adults.

The act of swallowing is significantly prolonged in AD patients (22).

In population of long-term care institutions, the prevalence of dysphagia has
been estimated over 50% (23). The present study assessed the presence of
dysphagia  in institutionalized old adults. Similar to this estimative, the prevalence of

dysphagia founded was
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45.7% of the total subjects. Physiological processes associated with aging alter several
parameters of swallowing. However, there is no evidence to suggest that these age-
related modifications have any adverse effect on swallowing in normal aging individuals. Old
adults are vulnerable to concomitant disorders, such as hyposalivation, cerebrovascular
diseases, central nervous system degenerative disorders (e.g., AD), and neuromotor diseases
(23). With advancing age, loss of muscle mass and connective tissue elasticity results in a
reduction of strength and range of swallowing movements. A subtle slowing of swallow
processes could be observed. Oral preparation of food requires more time and bolus or liquids
moves more slowly through the anatomical structures. Over time, these subtle but
cumulative changes can contribute to increased frequency of swallowed material penetrating
into the upper airway and greater post-swallow residue during meals. Decreases related to
advancing age in oral health, salivation, taste e smell could also contribute to reduce
swallowing performance in older adults

(20). These facts could explain the presence of dysphagia observed in 23% of patients with no
cognitive impairment in this present study (Table 1). A study from 19 countries showed similar
results. Dysphagia was present in 13.4% of institutionalized old adults (24).

Although sensorimotor changes related to aging could contribute to
voluntary alterations in dietary intake, the presence of age-related disease (e.g., AD) is the
main factor to develop dysphagia in the older adults (21). In this present study, AD
severity influenced significantly (p<0.05) with the presence of dysphagia. In mild to moderate
AD subjects, the prevalence of dysphagia was 16.7% and, in severe AD subjects, it was 91.8%
(Table 1). These outcomes demonstrated that AD severity increased in 37.2 times more
chances to show dysphagia (crude odds ratio; Table 2), and corroborate with the results of
other studies in severe AD old adults (1, 2, 4-7, 11, 20, 24-26).

It is quite possible that changes in self-feeding and swallowing begin to occur early in
the course of AD (6, 25, 26). The present study founded that AD severity was also

significantly
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associated (p<0.05) with age, Barthel Index, BMI, MNA, appetite, dysphagia, remaining teeth,
occlusal contacts, passive lip-closing, tongue function, rising and gargling abilities, and storing
food into the mouth (Table 1). Considering that AD progression directly affect the presence of
dysphagia, it is interesting to note, when examining for the signs of dysphagia, that these
found variables in the present study, which affect the AD severity, must be assess by the
health care team. Then, age, dependence level, oral health status (e.g., remaining teeth,
occlusal contacts), oral function (e.g., passive lip-closing, tongue function, rising and gargling
ability), nutritional status (e.g., BMI, MNA, appetite) and diet-related assessments (e.g.,
storing food into the mouth) have to include in the clinical exam of AD patients. Other
studies also agree with this statement (7, 9, 20, 24, 27, 28).

Logistic regression of the data from this present study could identified the clinic signs
more associated with the risk to show dysphagia in AD patients: decrease of nutritional status,
the absence of appetite, and the habit of storing food in the mouth (Table 2). When
used concurrently with standard tests (i.e., videoflurography or videoendoscopy) or clinical
tests (i.e., modified water swallowing test), these signs can be useful tools for early diagnosis
of dysphagia in AD old adults. In the present study, modified water swallowing test was used
to detect dysphagia. This test showed high sensitivity (70%) and specificity (88%), and it is
safe because of the small water volume (3 mL) used (8). Thus, dysphagia can be optimally
managed and diagnosed, in most cases, using a multimodal approach based on a thorough
history and meal-time assessment (6, 7), identifying, in the daily routine, decrease of
nutritional status, the absence of appetite, and the habit of storing food in the mouth. Contrary
to ours results, the difficulty with rinsing was also identified as a sign of dysphagia (7).
Certainly, rinsing requires many difficult abilities, such as oral pressure control and spit

control skills, which are lost as the AD severity (29).
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The main limitation of this study was that some severe AD patients could not complete
the tests, because it is difficult for them to understand what the investigator said.
Another limitation was the use of a sample with institutionalized old adults, who, sometimes,
do not represent the same characteristics of the total old adult population. However,
considering that patients with AD and dysphagia have higher health care utilization and costs
compared with patients without dysphagia (30), further studies should be carried out to assess

these clinical signs for early detection of dysphagia in other settings and populations.

Conclusion

There was a significant association between the declines in swallowing function with
the severity of AD. The decrease of nutritional status, the absence of appetite, and the habit of
storing food in the mouth were the clinic signs more associated with the risk to show

dysphagia. These signs can be useful tools for early diagnosis of dysphagia in AD old adults.
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3 DISCUSSAO

7z

A sadde bucal € reconhecida como parte integral da saide geral do
individuo. Embora tenha havido uma reducdo nas taxas de perdas dentdrias na
populacdo mundial de idosos, a prevaléncia de edentulismo permanece elevada (Petersen
e Yamamoto, 2005). Consequentemente, o uso de préteses dentdrias € alto, resultando em
uma dieta restritiva a certos alimentos e menos adequada para uma boa nutri¢do do que aquela
de ndo usudrios de proteses (Papas et al., 1998). A dificuldade na mastigacdo de diferentes
tipos de alimentos faz com que esses alimentos sejam excluidos da dieta (Soini et al,
2003). A saude bucal € importante na nutricdo para permitir a mastigacdo, a degluticao
e o paladar dos alimentos. Mesmo em individuos dentados, a condicao de satide bucal afeta
a dieta quando o nimero de dentes naturais remanescentes € baixo (Sheiham e Steele, 2001).
Assim, a perda da denticdao funcional pode agravar tanto as condi¢des de saide bucal como a

saude sistémica, sobretudo em individuos idosos (Ribeiro et al., 2012).

A degluti¢ao € uma das primeiras fun¢des que permite aos seres humanos sustentar
a vida. A degluticao € definida como uma série de eventos sensoriais € motores que sao
iniciados pelo reconhecimento da presenga (toque), sabor, temperatura e viscosidade dos
alimentos e liquidos na cavidade oral, seguido da preparagdo, no caso dos alimentos,
que envolve a mastigacdo e as estruturas da cavidade oral, para que estes possam apresentar
uma consisténcia que possa ser engolida e, finalizada, pelo transporte seguro destes
através das estruturas anatdomicas orais, faringeas e esofdgicas para o estdmago (Logemann,

2007).

Quando a capacidade de degluti¢do é perdida ou prejudicada (disfagia), o risco de
apresentar incapacidade ou mesmo de morte aumenta consideravelmente. As complicacdes da
disfagia variam de consequéncias debilitantes, como o isolamento social resultante do
constrangimento da tosse ou do uso de estratégias compensatdrias durante a alimentacdo
(como, por exemplo, o uso de aditivos espessantes na dieta), a uma ampla variedade de
sequelas muito mais fatais (Sato et al., 2014). Se ndo eficientemente diagnosticada e tratada, a
disfagia pode acarretar em desidratacdo, desnutri¢do, reducdo no potencial de reabilitagdo
apds lesdo ou doenca, complicacdes pulmonares relacionadas a aspiracdo cronica,
particularmente a pneumonia aspirativa, e, reducdo na qualidade de vida (Odderson et al.,

1995).

Com o avango da idade, a fisiologia da degluticdo apresenta alteracdes. Perda de
massa muscular e da elasticidade do tecido conjuntivo resultam em reducdo da forca e

amplitude dos movimentos de degluticio. Uma desaceleracdo sutil das etapas da degluti¢do é
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observada. A preparacdo oral dos alimentos requer mais tempo e o bolo alimentar ou liquido
transita mais lentamente pelas estruturas anatomicas. Com o tempo, essas alteracdes sutis, mas
cumulativas, podem contribuir para o aumento da frequéncia do material ingerido que penetra
nas vias aéreas superiores € do acimulo de residuos pds-degluticdao, durante as refeicdes. Os
decréscimos relacionados ao avango da idade na condi¢do de saide bucal, salivacdo, paladar e
olfato também podem contribuir para reduzir o desempenho da degluticdo em idosos
(Logemann, 2007). Esses fatos podem explicar a presenca de disfagia observada nos pacientes

sem declinio cognitivo no presente estudo.

Embora as alteragdes sensorio-motoras relacionadas ao envelhecimento sauddvel

possam contribuir para as alteragdes voluntdrias na ingestdo de alimentos, a presenca de
doenca relacionada a idade é o principal fator que contribui para a presenca de disfagia em
idosos, aumento os custos com os cuidados de alimentacdo e saidde nesses pacientes
(Odderson et al.,
1995). No presente estudo, a severidade da DA influenciou significantemente com a presenga
de disfagia. Nos individuos com DA de leve a moderada, a prevaléncia de disfagia foi de
16,7% e, nos individuos com DA severa, foi de 91.8% (Tabela 1). Esses resultados
demosntraram que a severidade da DA aumentou 37,2 vezes mais chances de apresentar
disfagia (Tabela 2) e corrobora com os resultados de outros estudos em idosos com severa DA
(Chouinard, 2000; Wada et al., 2001; Logemann, 2007; Furuta et al., 2013; Sato et al., 2014;
Boccardi et al., 2016; Secil et al., 2016; Takizawa et al., 2016; Takagi, 2017).

A andlise de regressdo dos dados do presente estudo pode identificar os
sinais clinicos mais associados com o risco de apresentar disfagia nos pacientes com DA:
diminui¢cdo da condicio nutricional, auséncia de apetite e o hédbito de reter alimentos na boca
durante as refeicdbes (Tabela 2). Quando wutilizado com os testes padrdes
(videofluorografia e videoendoscopia) ou os testes clinicos (como o teste modificado de
degluticdo de 4gua), estes sinais clinicos podem ser instrumentos uteis para o diagndstico

precoce de disfagia em idosos com DA.

Considerando que os pacientes com DA e disfagia apresentam altos custos e
utilizagdo dos cuidados de saide, quando comparados com pacientes sem disfagia (Tian et al.,
2013), estudos futuros devem ser realizados para avaliar esses sinais clinicos para

deteccdo precoce de disfagia  em outros ambientes e  populacdes.
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4 CONCLUSAO
Baseado nas limitagdes desse trabalho, podemos concluir que:

a) houve uma associagdo significativa do declinio da fun¢do de degluticdo com a

severidade da Doenca de Alzheimer;

b) a equipe de cuidados de satide deve estar ciente das implicacdes da progressao
da Doenca de Alzheimer na saide bucal, afim de estabelecer, em
estdgios iniciais, medidas preventivas eficazes e plano ideal de

reabilitagdo, para minimizar os efeitos a longo prazo;

¢) a diminui¢do da condi¢cdo nutricional, a auséncia de apetite e o habito de encher
a boca de alimentos em excesso foram os sinais clinicos mais associados com o

risco de apresentar disfagia em pacientes com Doenca de Alzheimer;

d) esses sinais podem ser instrumentos tteis de diagndstico precoce de disfagia em

idosos com Doenca de Alzheimer.
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Anexo 3 — Autorizacio para inclusao do artigo na dissertacao

De: John Morley <john morley@health slu.edu>

Date: qua., 25 de out. de 2020 as 08:21

Subject: Re: [External] Request authorization to use the article
To: Eduardo Hebling

The article published in the paper The Journal of Nutrition, Health & Aging, entitled "Signs for early
detection of dysphagia in older adults with severe Alzheimer’s disease™ may he

published in your student’s thesis. Yours sincerely

John E Morley

Professor St Louis University

Editor, J Nutr Health Aging



