UNIVERSIDADE FEDERAL DE SAO CARLOS
CENTRO DE CIENCIAS BIOLOGICAS E DA SAUDE
PROGRAMA DE POS-GRADUACAO EM ENFERMAGEM

HELEN CAPELETO FRANCISCO

LINGUAGEM E FLUENCIA VERBAL: PROCESSAMENTO COGNITIVO,
FATORES SOCIODEMOGRAFICOS, PSICOSSOCIAIS, FUNCIONAIS E
RECONHECIMENTO DE EXPRESSOES FACIAIS DE EMOCOES EM IDOSOS

SAO CARLOS
2020



HELEN CAPELETO FRANCISCO

LINGUAGEM E FLUENCIA VERBAL: PROCESSAMENTO COGNITIVO,
FATORES SOCIODEMOGRAFICOS, PSICOSSOCIAIS, FUNCIONAIS E
RECONHECIMENTO DE EXPRESSOES FACIAIS DE EMOCOES EM IDOSOS

Tese apresentada ao Programa de PoOs-Graduacédo
em Enfermagem do Centro de Ciéncias Bioldgicas e
da Saude da Universidade Federal de Sao Carlos
como requisito para obteng&o do titulo de Doutor em

Ciéncias da Saude.
Orientacgao: Profa. Dra. Sofia Cristina lost Pavarini

Coorientacdo: Profa. Dra. Leticia Pimenta Costa

Guarisco

Apoio financeiro: Fundacao de Amparo a Pesquisa
do Estado de Sao Paulo - FAPESP (Auxilio Pesquisa
- Processo no. 2017/04129-9)

SAO CARLOS
2020



_ O UNIVERSIDADE FEDERAL DE SAO CARLOS
uFR{."rfl Centro de Ciéncias Biologicas e da Saude
"

Programa de Pos-Graduagao em Enfermagem

Folha de Aprovagio

Assinaturas dos membros da comissao examinadora que avaliou e aprovou a Defesa de Tese de Doutorado da candidata
Helen Capeleto Francisco, realizada em 17/03/2020:

@@dﬁ/ oiCCeL

Profa. Dra. Sofia Cristina lost Pavarini
UFSCar

Profa. Dra. Erica de Araujo Brandao Couto
UFMG

Profa. Dra. Magali de Lourdes Caldana
USP

_Prefa Dra Elizabeth Joan Barham

UFSCar

Prof. Dr. Marcos Hortes Nisihara Chagas
UFSCar

Certifico que a defesa realizou-se com a participagao a distancia do(s) membro(s) Erica de Araujo Brandao Couto, Magali
de Lourdes Caldana, Marcos Hortes Nisihara Chagas e, depois das arguigées e deliberacoes realizadas, o(s)
participante(s) a distancia esta(ao) de acordo com o contetdo do parecer da banca examinadora redigido neste relatorio

de defesa.

- \
U QXW«’/M@LM«@C
Profa. Dra.\S,c\w%ia Cristina lost Pavarini




O sonho nada mais é que a aventura pelo mar desconhecido, em busca da
terra sonhada. Mas sonhar é coisa que nao se ensina, brota das profundezas do
corpo, como a alegria brota das profundezas da terra. Como mestre s6 posso entéo

Ihe dizer uma coisa. Contem-me 0s seus sonhos para que sonhemos juntos.
Rubem Alves



AGRADECIMENTOS

Agradecer € o ato de demonstrar gratiddo, um sentimento experimentado em
relagdo a alguém que Ihe concedeu algum favor, um auxilio ou beneficio qualquer.

Como é dificil demonstrar a gratiddo que sinto com palavras.

Sinto-me grata por todo o processo do doutorado, por todo o conhecimento
adquirido, grata por mais uma etapa vencida.

E o sentimento de gratiddo é ainda mais forte e profundo com relagéo as trés
pessoas fundamentais nesse processo, que sonharam junto comigo: minha
orientadora Profa. Dra. Sofia Cristina lost Pavarini, minha coorientadora Profa. Dra.
Leticia Pimenta Costa Guarisco e Profa. Dra. Fabiana de Souza Orlandi.

Sofia, doce, carinhosa, atenciosa, que admiro e respeito desde quando passei
no concurso na UFSCar, em 2004. Sempre me apoiou, e nao foi diferente quando
contei que pretendia fazer doutorado: “Eu te oriento com muito prazer”, disse ela. E
orientou de verdade, norteando, encorajando e elogiando.

Leticia, objetiva, pratica, resolutiva, inteligente, disponivel, que esteve ao meu
lado, colocando a “m&o na massa” junto, transmitindo a certeza de que eu nao
estaria sozinha. E como foi agradavel essa sensacéao!

Fabiana, pessoa que também admiro h& muitos anos. Corajosa, forte,
determinada. Vocé € um exemplo para mim.

Agradeco também ao meu esposo Claudio e ao meu filho Tomas, por
dividirem pacientemente a minha atencdo com o computador e pelo incentivo,
principalmente quando eu estava cansada.

Ao0s meus pais, pelo amor e apoio, sempre.

As queridas amigas e colegas de trabalho, Daniela e Gilve, pela paciéncia e
atencéo.

Agradeco aos idosos que gentilmente aceitaram participar do estudo.

A Banca Examinadora da defesa dessa Tese, Profa. Dra. Erica de Araujo
Brandao Couto, Profa. Dra. Magali de Lourdes Caldana, Profa. Dra. Elizabeth Joan
Barham e Prof. Dr. Marcos Hortes Nisihara Chagas pelas valiosas contribuicdes.
Agradeco aos membros suplentes Profa. Dra. Juliana Onofre de Lira, Profa. Dra.

Marcia Maria Pires Carvalho Novelli e Profa. Dra. Maria Teresa Carthery-Goulart.



Agradeco ao Allan, Ana Carolina, Nathalia, Sirlei, Profa. Dra. Bruna Moretti
Luchesi, Prof. Francisco José Fraga e aos demais membros do Grupo de Pesquisa
Saude e Envelhecimento, pela ajuda, sempre que eu precisei.

Ao Programa de Pos-Graduacdo em Enfermagem, pelo apoio.

A USE e a UFSCar, por flexibilizarem os meus horarios de trabalho, para que
a realizacao deste estudo fosse possivel.

A Fundagdo de Amparo a Pesquisa do Estado de S&o Paulo - FAPESP
(Auxilio Pesquisa- Processo no. 2017/04129-9).

Muito Obrigada!



APRESENTACAO

Sou fonoaudi6loga, formada em 1998 pela Universidade de S&o Paulo (USP -
Bauru). Em 1999, passei por estagio profissional em Audiologia no Hospital das Clinicas de
Ribeirdo Preto (USP) e em 2004 conclui a Especializacdo em Audiologia na Universidade
Catdlica Dom Bosco (UCDB), em Campo Grande (MS).

Em 2004, aprovada em concurso publico, comecei a trabalhar na Unidade Saude
Escola (USE) da Universidade Federal de Sao Carlos (UFSCar), onde estou até hoje. Na
USE, além de avaliacdes auditivas, o trabalho direcionou-me para o atendimento de adultos
e idosos com comprometimentos neuroldgicos adquiridos. Participei do Centro de
Orientacdo ao Idoso e seu Cuidador (COIC), coordenado pelas Profas. Dras. Sofia Cristina
lost Pavarini e Elizabeth Joan Barham, iniciando minha aproximagdo com a temética do
envelhecimento, das deméncias e do cuidado.

Conclui o mestrado em 2014, junto ao Programa de Pos-Graduagcdo em Psicologia
da UFSCar, sob a orientacdo da Profa. Dra. Elizabeth Joan Barham, sendo a minha
dissertacdo uma revisédo sistematica intitulada “Andlise das habilidades testadas e validade
diagnoéstica de instrumentos para avaliacdo da linguagem na doenca de Alzheimer, no
Brasil”.

Com o interesse cada vez maior pelo envelhecimento, ingressei no doutorado no
Programa de Pds-Graduacdo em Enfermagem da UFSCar, sob a orientacao da Profa. Dra.
Sofia Cristina lost Pavarini e coorientacdo da Profa. Dra. Leticia Pimenta Costa Guarisco.

Meu projeto surgiu a partir do interesse em investigar a relagdo entre a linguagem e
outros processos cognitivos em idosos, além dos fatores que contribuem para o bom
funcionamento da linguagem.

Esta tese esta organizada no formato de artigos. O primeiro teve como objetivo
analisar a relagdo entre processamento cognitivo, linguagem e fluéncia verbal em idosos
cadastrados nos servigcos de atencdo primaria & saude de um municipio do interior paulista.
O segundo artigo identificou os fatores sociodemogréficos, psicossociais e funcionais
associados ao desempenho de idosos nas habilidades de linguagem e fluéncia verbal. O
terceiro estudo, verificou a relacdo entre a linguagem e o reconhecimento de expressdes
faciais de emocfes em idosos e comparou o reconhecimento de expressdes faciais de

emocdes entre idosos com melhor e pior desempenho de linguagem.



RESUMO

Com o envelhecimento, habilidades como linguagem e fluéncia verbal podem sofrer declinios. O
objetivo geral desta tese foi investigar a relacdo entre a linguagem e a fluéncia verbal com outros
processos cognitivos, além dos fatores associados ao bom desempenho da linguagem em idosos
cadastrados nos servicos de atencdo primaria a saude de um municipio do interior paulista. Foram
desenvolvidos trés estudos: O primeiro analisou a rela¢do entre processamento cognitivo, linguagem
e fluéncia verbal de idosos (N=149). Foram utilizados: questionario de caracterizacéo
sociodemografica e Exame Cognitivo de Addenbrooke - Revisado, de onde se extraiu informacdes
sobre linguagem e fluéncia verbal. Para avaliacdo do processamento cognitivo (P300) foi utilizado um
aparelho para captacdo de potenciais evocados com tarefa auditiva. Foram realizadas analises
descritivas e de correlacdo. Observou-se correlacdo negativa da linguagem com a laténcia do P300 e
correlacao positiva da fluéncia verbal com a amplitude do P300. As tarefas de compreenséao verbal e
nomeacdo demonstraram correlacdo negativa com a laténcia. A tarefa de repeticdo demonstrou
correlagdo positiva com a amplitude. Constatou-se, portanto, a existéncia de uma relacdo entre as
medidas de laténcia e amplitude do P300 e as habilidades de linguagem e fluéncia verbal,
respectivamente. Os achados sugerem que a linguagem se correlaciona correlacionou com a laténcia
do P300 e a fluéncia verbal com a amplitude. O segundo artigo identificou os fatores
sociodemogréaficos, psicossociais e funcionais associados ao desempenho de idosos nos dominios de
linguagem e fluéncia verbal (N=149). Foram utilizados: questionario de caracteriza¢@o
sociodemogréafica, Exame Cognitivo de Addenbrooke - Revisado (dominios de fluéncia verbal e de
linguagem), Escala de Depressdo Geriatrica, Escala de Estresse Percebido, Medical Outcomes
Study, WHOQOL-OLD e Escala de Atividades Instrumentais da Vida Diaria. A amostra foi dividida em
tercis de acordo com o desempenho de linguagem e fluéncia verbal: T1 melhor desempenho, T2
desempenho médio e T3 pior desempenho. Os resultados de linguagem e fluéncia verbal dos grupos
T1 e T3 foram analisados por meio de regressao logistica binaria univariada e multivariada com as
variaveis independentes: idade, sexo, escolaridade, renda familiar, sintomas depressivos, estresse,
apoio social, qualidade de vida e funcionalidade. As variaveis associadas a linguagem na analise de
T1 e T3 foram: escolaridade (OR=1,578, IC 95% 1,152 — 2,161), renda (OR= 1,001, IC 95% 1,000 —
1,003) e funcionalidade (OR= 1,571, IC 95% 1,015 — 2,433). Ja para fluéncia verbal, os fatores
associados foram: escolaridade (OR=1,525, IC 95% 1,254-1,855) e funcionalidade (OR=1,357, IC
95% 1,081-1,703). A escolaridade e a funcionalidade mostraram-se importantes fatores associados
ao desempenho da linguagem e da fluéncia verbal, enquanto a renda mostrou-se associada apenas a
linguagem. O terceiro estudo verificou a relagdo entre a linguagem e o0 reconhecimento de
expressoOes faciais de emocdes em idosos e comparou o reconhecimento de expressdes faciais de
emocdes entre idosos com melhor e pior desempenho de linguagem. Foram avaliados 118 idosos
cadastrados nos servicos de atencdo primaria a salde. Foram coletados dados sociodemogréficos,
de desempenho no dominio da linguagem pelo Exame Cognitivo de Addenbrooke - Revisado e de
reconhecimento de expressdes faciais de emogbBes. Os resultados de linguagem foram
correlacionados com os resultados de reconhecimento de expressdes faciais de emoc¢des. A amostra
foi dividida em tercis de acordo com o desempenho nas tarefas de linguagem (T1 melhor
desempenho, T2 desempenho mediano e T3 pior desempenho). Os grupos T1xT3 foram comparados
em relagdo ao desempenho na tarefa de reconhecimento de expressfes faciais de emocdes para
cada emocdo (raiva, nojo, medo, alegria, tristeza e surpresa) e para cada intensidade (40%, 60%,
80%, 100% e total). A maior parte da amostra era composta por mulheres (84,7%), com média de
idade de 70,5 anos e média de 3,5 anos de escolaridade. O reconhecimento das emoc¢8es nojo e
surpresa apresentaram correlacdo positiva moderada com a linguagem, enquanto da emoc&o medo
apresentou correlagdo negativa de fraca magnitude. O grupo T1 apresentou o melhor desempenho
nas emocdes nojo e surpresa, enquanto o grupo T3 foi melhor no reconhecimento da emoc¢éo medo.
As intensidades 80 e 100% apresentaram resultados estatisticamente superiores no grupo T1 em
comparacdo com o grupo T3. A linguagem, portanto, apresentou correlacdo com as emocgdes nojo
medo e surpresa. O grupo com maior desempenho de linguagem foi melhor em nojo e surpresa e
para todas emocdes nas intensidades mais elevadas. Os achados desta pesquisa poderdo contribuir
para maior compreenséo da linguagem e fluéncia verbal em idosos em processo de envelhecimento
saudéavel e declinio cognitivo, auxiliando no diagndstico, progndstico e conduta clinica.

PALAVRAS-CHAVE: Idoso, Envelhecimento, Linguagem, Potencial evocado P300, Expresséo facial



ABSTRACT

Skills such as language and verbal fluency may decline with aging. The general objective of this
dissertation was to investigate the relationship between language and verbal fluency with other
cognitive processes in addition to factors associated to good language performance among elderly
individuals enrolled in primary health care services of a city in the interior of S&o Paulo, Brazil. Three
studies were developed: the first analyzed the relationship between cognitive processing, language
and verbal fluency among elderly individuals (N=149). The following instruments were used: a
questionnaire for sociodemographic characterization and the Addenbrooke's Cognitive Examination-
Revised to assess language and verbal fluency. Cognitive processing (P300) was assessed using a
device that captures potentials elicited in auditory tasks. Descriptive and correlation analyses were
performed. A negative correlation was found between language and the P300 latency and a positive
correlation between verbal fluency and P300 amplitude. Comprehension and naming tasks presented
a negative correlation with latency. Repetition tasks revealed a positive correlation with the amplitude.
Thus, a relationship was found between latency and P300 amplitude measures as well as between
language skills and verbal fluency. These findings suggest that language is correlated with P300
latency and verbal fluency is correlated with amplitude. The second paper identified the
sociodemographic, psychosocial and functional factors associated with the performance of elderly
individuals in the language and verbal fluency domains (N=149). A questionnaire was used for
sociodemographic characterization along with the revised version of the Addenbrooke's Cognitive
Examination-Revised (verbal fluency and language), Geriatric Depression Scale, Perceived Stress
Scale, Medical Outcomes Study, WHOQOL-OLD, and the Instrumental Activities of Daily Living Scale.
The sample was divided into terciles according language performance and verbal fluency: T1 with the
best performance, T2 with an average performance, and T3 with the worst performance. The
performances of T1 and T3 in language and verbal fluency were analyzed using univariate binary
regression analysis while multivariate analysis was used for the independent variables: age, sex,
education, family income, depression symptoms, stress, social support, quality of life, and
functionality. The variables associated with language in the analysis of T1 and T3 were: schooling
(OR=1.578, CI 95% 1.152 — 2.161), income (OR= 1.001, Cl 95% 1.000 — 1.003) and functionality
(OR= 1.571, Cl 95% 1.015 — 2.433). The factors associated with verbal fluency were: education
(OR=1.525, ClI 95% 1.254-1.855) and functionality (OR=1.357, Cl 95% 1.081-1.703). Education and
functionality were important factors associated with language performance and verbal fluency, while
income was associated with language only. The third study verified whether language and the
recognition of emotional facial expressions were related with better/worst language performance of
elderly individuals. A total of 118 elderly individuals enrolled in primary health care services were
assessed. Sociodemographic data were collected along with language performance using the revised
version of Addenbrooke's Cognitive Examination-Revised and recognition of facial expressions of
emotion. The language results were correlated to the results concerning recognition of facial
expressions of emotion. The sample was divided into terciles according to the language tasks (T1 best
performance, T2 average performance, and T3 worst performance. The performances of T1xT3
groups in the facial recognition task were compared for each emotion (anger, disgust, fear, joy,
sorrow, and surprise) and intensity (40%, 60%, 80%, 100% and total). Most of the sample was
composed of women (84.7%), aged 70.5 years old on average with an average of 3.5 years of
schooling. Recognition of emotions such as disgust and surprise presented a moderate positive
correlation with language, while recognition of fear presented a negative and weak correlation with
poor magnitude. T1 presented the best performance in recognizing disgust and surprise while T3
presented the best performance in recognizing fear. Intensities 80% and 100% presented statistically
superior results in T1 in comparison with T3. Language therefore, was correlated with the recognition
of emotions such as disgust, fear and surprise. The group with the best language performance also
presented the best performance in recognizing disgust and surprise and all the higher intensities.
These findings are expected to contribute to a better understanding of language and verbal fluency
among elderly individuals facing a health aging process and cognitive decline, aiding the diagnosis,
prognosis and clinical practice.

KEY WORDS: Elderly, Aging, Language, Event-Related Potentials, P300, Facial expression.
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1. INTRODUCAO

A linguagem pode ser definida como uma fungéo cerebral que inclui
elementos verbais, orais e graficos e € usada para a comunicacdo humana
(MENDONCA, 2010). De acordo com a American Speech and Hearing
Association (ASHA, 1983), linguagem é um complexo e dindmico sistema de
simbolos convencionais, que é utilizado de varios modos para o pensamento e
comunicacdo. Evolui dentro de contextos historicos, sociais e culturais
especificos; € um comportamento governado por regras, as quais incluem pelo
menos cinco parametros: fonoldgico, morfolégico, sintatico, semantico e
pragmético. A aprendizagem e o uso de linguas por parte de cada individuo sdo
determinados pela interacdo de fatores biolégicos, cognitivos, psicossociais e
ambientais. O uso efetivo da linguagem para a comunicacdo requer um amplo
entendimento da interacdo humana, incluindo fatores associados como sinais
ndo-verbais, motivacdo e 0s papéis socioculturais. A linguagem é a principal
responsavel pela habilidade de transmissdo de conhecimento e comunicacgéo. E
considerada como a funcdo mais intimamente ligada a toda a complexidade do
pensamento, aos processos béasicos de organizacdo e categorizacdo de
estimulos e até a criatividade (MOREIRA et al., 2011).

As funcgbes cognitivas sdo essenciais na capacidade de desempenhar as
atividades cotidianas, desde aquelas que exigem raciocinios complexos,
analises e decisbes, até aquelas que realizamos de forma praticamente
automatica (DIAS et al.,, 2015). As habilidades cognitivas possuem certa
independéncia funcional, de modo que algumas sofrem declinio com o avancar
da idade, enquanto outras se mantém ou ainda podem melhorar em funcéo da
experiéncia de vida (OLIVEIRA; PENA; SILVA, 2015; SHAFTO et al., 2019).

Entre as habilidades cognitivas que sofrem declinio no envelhecimento
encontram-se a fungdo executiva, a memoria e a velocidade de processamento
das informacdes, que levam a um aumento no tempo necessario para processar
dados (FICHMAN et al., 2013). Com relacdo a linguagem, o declinio ndo é
homogéneo, pois alguns aspectos mantém-se bastante preservados como, por
exemplo, vocabulério e processamento sintatico, enquanto em outros se percebe
alteracdes, como exemplo, a recuperacéao lexical (DIAZ; RIZIO; ZHUANG, 2016;
MOSCOSO DEL PRADO MARTIN, 2017; MOHAN; WEBER, 2019). O declinio

das habilidades comunicativas no envelhecimento é potencializado em individuos
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menos escolarizados, os quais desenvolvem menos estratégias funcionais para
“contornar” os efeitos de perda (GARCIA; MANSUR, 2006).

O processamento de emocOes é também uma habilidade importante nas
interacbes sociais e na comunicagdo, pois permite identificar o que 0s outros
estdo sentindo, responder adequadamente, evitar conflitos e regular as proprias
emocoes. (MONTAGNE et al., 2007; FERREIRA; TORRO-ALVES, 2016). Assim,
0 processo comunicativo inclui, além das competéncias linguisticas, o
processamento de emocdes, sendo a expressao facial uma ferramenta mediadora
nas interacfes sociais e complementar a andlise e intencdo do discurso
(ABUSAMRA et al., 2009; DANILUK; BORKOWSKA, 2020). O processamento
das emocdes pode ser avaliado por meio da tarefa de Reconhecimento de
Expressdes Faciais de Emocbes (REFE), que mede a capacidade de identificar
emocodes faciais de outras pessoas, facilitando a inferéncia e a interpretacao de
suas acdes, compartilhando sentimentos e amparando 0s relacionamentos
interpessoais (SZE et al., 2012).

Outra tarefa amplamente utilizada na neuropsicologia é a fluéncia verbal,
que faz parte de baterias neuropsicologicas abrangentes (FONSECA; SALLES;
PARENTE, 2008), baterias especificas de avaliacdo de linguagem (PARENTE;
FONSECA, PAGLIARIN, 2016), como medida isolada de funcdo executiva
(memodria operacional, inibicdo, flexibilidade cognitiva) (GUSTAVSON et al., 2019)
e linguagem (acesso lexical) e memodria semantica (SHAO et al., 2014;
WHITESIDE et al. 2016).

Habilidades cognitivas como atencdo e memdaria operacional influenciam
em habilidades de linguagem, fluéncia verbal e também no processamento
cognitivo, que pode ser avaliado por um teste eletrofisiologico denominado P300.
Este teste pode ser eliciado por estimulos visuais, somatossensoriais ou
auditivos. Nesta tese, trataremos do P300 auditivo, onde um estimulo acustico
sensibiliza células nervosas sensoriais auditivas e gera o potencial de agédo que
conduz ondas elétricas ao sistema nervoso central. Fazem parte destes
potenciais ondas positivas e negativas, sendo que a terceira onda positiva, P3,
também é chamada de P300, ja que a mesma ocorre em torno de 300
milissegundos (ms) apds a apresentagdo do estimulo (MIRANDA et al., 2012;
OPPITZ et al., 2017). O P300 é considerado um potencial de longa laténcia que

identifica respostas corticais. Os potenciais evocados sao medidos por
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eletroencefalografia (EEG) e analisados por duas variaveis: laténcia, que esta
relacionada ao tempo de processamento da informacgéo, e amplitude, que esti
relacionada ao nivel de atencdo (MIRANDA et al., 2012; OPPITZ et al., 2017;
PAVARINI et al.,, 2018). O processamento cognitivo pode ser influenciado por
fatores como idade, sexo, escolaridade, habitos de leitura, desempenho cognitivo,
presenca de sintomas depressivos, niveis de interagdo social e cultural, entre
outros aspectos (PAVARINI et al., 2018). H& evidéncias de que com o
envelhecimento ocorra um retardamento do processamento cognitivo, com
aumento da laténcia e diminuicdo da amplitude. A variacéo da laténcia observada
em idosos é de 300 a 400 ms. (COSER et al., 2010; MIRANDA et al., 2012; VAN
DINTEREN et al., 2014).

De acordo com Avila e Miotto (2003), é necessario ter clareza de como
funciona o cérebro de um idoso para saber em que momento sintomas como
lentificagéo, dificuldades para realizar tarefas simultaneas, dificuldade de se
concentrar e de relembrar fatos recentes sdo indicativos de algo mais que o
processo natural do envelhecimento. Com relacdo a linguagem, a avaliacdo do
idoso com queixas leves é dificil pois o desempenho em tarefas de linguagem
depende de func¢des cognitivas como atencdo e memoria operacional. Desta
forma, a preservacdo das habilidades linguisticas e comunicativas nos idosos
esta relacionada com a preservacdo de outras funcdes cognitivas (MACHADO;
CORREIA; MANSUR, 2007; MOREIRA et al., 2011; PAYNE; STINE-MORROW,
2017).

Apesar de escassos na literatura, alguns estudos sobre a relacdo entre
processamento cognitivo e funcdo executiva foram conduzidos com individuos
com alguma patologia, como doenca de Alzheimer, esclerose lateral amiotrofica,
traumatismo cranioencefalico (VOLPATO et al., 2010; LEE et al., 2013; DAVIS,
2017). Pouco se sabe, no entanto, desta relagdo quando se estuda idosos da
comunidade. Assim, esse estudo buscou investigar a relagdo entre a linguagem e
a fluéncia verbal com outros processos cognitivos em idosos, além dos fatores
associados ao bom desempenho da linguagem. Ao reconhecer a estreita ligacéo
entre a linguagem e demais fungdes cognitivas, acredita-se que alteragbes no
processamento cognitivo podem estar relacionados as altera¢des de linguagem e
fluéncia verbal, uma vez que atencdo, memodria e funcdes executivas séo

requisitos para uma linguagem adequada em seus multiplos aspectos, mesmo em
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idosos que nado apresentam patologias de base. Este trabalho justificou-se pela
importancia de se conhecer essas relagbes em idosos da comunidade. Além
disso, a identificacdo de fatores que influenciam a manutencéo da boa linguagem
e fluéncia verbal pode permitir que sejam implantadas medidas capazes de
potencializar estas capacidades cognitivas ou até mesmo minimizar, estabilizar
temporariamente ou postergar processos patologicos, mantendo o idoso ativo e
independente por mais tempo.

Esta pesquisa deriva de um estudo longitudinal intitulado
“‘Acompanhamento de ldosos Cuidadores na Atencéo Basica”, que foi conduzido
pelo grupo de pesquisa Saude e Envelhecimento da Universidade Federal de S&o
Carlos (UFSCar). Neste estudo foram acompanhados 149 idosos cadastrados
nos servicos de atencao primaria a saude de um municipio paulista, avaliados
guanto aos dados sociodemogréficos e salude biopsicossocial.

Esta tese teve como objetivo geral investigar a relagéo entre linguagem e
fluéncia verbal com outros processos cognitivos em idosos, bem como os fatores
gue contribuem para seu bom desempenho. Para responder a esse objetivo,
foram organizados trés artigos que respondem aos seguintes objetivos

especificos:

Artigo 1: Analisar a relacdo do processamento cognitivo, linguagem e
fluéncia verbal em idosos cadastrados em servicos de atencdo primaria de um
municipio paulista.

Artigo 2: Identificar os fatores sociodemogréficos, psicossociais e

funcionais associados ao desempenho de idosos nos dominios de linguagem e

fluéncia verbal.

Artigo 3: Verificar a relagdo entre a linguagem e o reconhecimento de
expressOes faciais de emocgdes em idosos e comparar 0 reconhecimento de
expressoes faciais de emocgdes entre idosos com melhor e pior desempenho de

linguagem.
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ABSTRACT

Objective: to analyze the relationship between cognitive processing, language and
verbal fluency among elderly individuals cared for by primary healthcare services
located in a city in the interior of S&o Paulo, Brazil. Method: Cross-sectional study,
guantitative method. A total of 149 elderly individuals were assessed through
previously scheduled interviews. Data collection included a questionnaire
addressing sociodemographic data and the Addenbrooke’s Cognitive Examination
- Revised (ACE-R). Cognitive processing (P300) was assessed using a device
that captures potentials elicited in auditory tasks. Descriptive analysis and
Spearman’s correlation were performed with the level of significance established
at 5%. Results: A negative correlation was found between language and the P300
latency and a positive correlation was found between verbal fluency and the P300
amplitude. Comprehension and naming tasks presented a negative correlation
with latency. The repetition task revealed positive correlation with the P300
amplitude. Conclusion: Even though more extensive testing is needed, these
findings suggest that language correlates with P300°s latency and verbal fluency
correlates with P300"s amplitude.

Key words: Elder; Aging; Event-Related Potential, P300; Language

INTRODUCTION

Cognitive dimensions, such as attention, memory and executive functions,
may decline with age, while other functions remain or even improve due to greater
life experience.® In the case of language, decline is not homogenous because
some aspects may be preserved, such as articulation of words, synthetic
processing and vocabulary, while pragmatic and discursive skills, word-naming

and verbal fluency are the aspects most frequently harmed by the aging process
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due to the deterioration of basic cognitive functions, i.e., memory and executive

functions.*>

There is evidence that cognitive processing suffers with aging,® which would
explain the difficulty in performing tasks that require speed, concentration, and
inductive reasoning, while tasks such as reading, understanding or memorizing,
take longer.” It is however, necessary to clearly understand how the brain of a
healthy elderly individual works in order to identify when symptoms such as
slowness, difficulties performing simultaneous tasks or recalling recent facts

indicate pathological cognitive changes.%®1!

Cognitive assessment requires dimensioning primary cognitive domains
such as memory, language, executive functions and visual-spatial skills.'? Various
instruments were created in order to assess these skills quickly and reliably.'? The
Addenbrooke’s Cognitive Examination was developed in 200012 and revised in
2006 (ACE-R)* to assess cognitive skills. The ACE-R was translated into
Portuguese and adapted for the Brazilian culture in 20071° and its interpretation
depends on educational level. 1?1617

An electrophysiological, or cognitive processing, test (P300) was used to
complement the behavioral cognitive assessment.®1° The P300 wave is an event-
related potential component that, when recorded by electroencephalography,
surfaces as a positive deflection in voltage with a latency of approximately 300 ms
after an auditory or visual stimulus is presented, the bioelectrical responses of
which are related to attention, memory and decision making.'®*® The P300 is
mainly elicited using the oddball paradigm, in which participants are instructed to
detect low-probability target items that occur randomly within a sequence of high-
probability non-target items.2°

Because the P300 is elicited by stimuli that require a high level of
cognitive processing, it is considered one of the most promising
electrophysiological tests to assess dysfunctions and/or changes in the central
nervous system and may be useful for early diagnosis of pathological cognitive
changes. However, although P300 may be a promising instrument in terms of
research, it does not still have a wide acceptance neither in clinical nor in

neuropsychological practices, because there is high variability in the values of
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latency and amplitude, making it impractical to use this technique for clinical and
diagnostic purposes.?021.22

This study was motivated by the question: Are the P300 results related to
results obtained by the ACE-R concerning the language and verbal fluency
domains? For this reason, this study’s objective was to analyze the relationship
between cognitive processing, language and verbal fluency of elderly individuals
cared for by primary healthcare services located in a city in the state of Sdo Paulo,

Brazil.

METHOD

This cross-sectional study is based on the assumptions of quantitative
research and is part of a larger study called “Primary Health Care Follow-up of
Elderly Caregivers” that was developed by the Health and Aging Research Group
at the Federal University of S&o Carlos (UFSCar), who collected
sociodemographic, health, cognitive, psychological and functional data of elderly
people registred in the Family Health Units of a city in the interior of S&o Paulo.

The sample was randomly recruited from individuals living in the area covered
by the Family Health Units. The sample was calculated with the significance level,
or alpha, established at 5% (typel error) and power of 80% (beta or type 2 error at
20%). Mean and standard deviation were based on a previous study conducted
with elderly individuals; a sample of 149 individuals was achieved.

The following inclusion criteria were adopted: being 60 years old or older
and being registered in one of the Health Family Units located in the city.
Individuals with cognitive or language impairment that impeded an interview,
severe hearing impairment, a history of stroke with severe sequelae, using alcohol
or psychoactive drugs that hindered understanding and ability to answer the
instruments, were excluded. Other individuals were also excluded either because
the researchers were unable to contact them via telephone or at home after three
attempts made on alternative days and at different times, had died, changed
addresses, or refused to participate.

This study complied with ethical guidelines of Resolution No. 466/201223
and was approved by the Institutional Review Board at the Federal University of
S&o Carlos (CAAE: 80458017.7.0000.5504). All the participants provided a written

free and informed consent form.
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The interviews and assessments were conducted from June 2016 to July
2017. Data were collected in two stages. In the first stage, the interviewers visited
all the elderly individuals listed by the health services in order to verify whether
they met inclusion or exclusion criteria. Those who met the inclusion criteria were
invited to complete the interview and, after their consent, a questionnaire
addressing sociodemographic information, such as age, sex, education, marital
status, family income, ethnicity and whether the individual lived alone and health
information was collected (ATTACHMENT C). A time was then scheduled for the
second part of the interview, with a maximum interval of one week between the
two stages.

Data concerning cognitive processing and cognition were collected in the
second stage. In order to ensure that a calm, silent and well-lit room would be
available, we previously arranged a place easily accessible for the participants,
located in the neighborhood.

Addenbrooke’s Cognitive Examination - Revised (ACE-R) was applied to all
the individuals in the sample. This short cognitive assessment battery is useful to
detect dementia, differentiating Alzheimer’s disease from frontotemporal dementia
in its early stages, and to diagnose mild cognitive impairment in the elderly
population in general. This questionnaire evaluates cognitive domains: orientation
and attention (18 points), memory (26 points), verbal fluency (14 points), language
(26 points) and visual spatial skills (16 points), with a score that ranges from O to
100 points. The tasks of the Mini-Mental State Examination (MMSE) are part of
this assessment and can be calculated separately. Language is assessed through
tasks focused on comprehension, reading, writing, repetition and naming figures,
with a cut off point of 22. Verbal fluency is divided by semantic category (naming
animals) and phonemic category (words initiated with letter P) with a cut off point
equal to eight (ATTACHMENT D)2.1516

A Neuron-Spectrum-4/EPM device, from Neurosof, was used to perform the
electrophysiological evaluation of cognitive processing (P300). The participants
were accommodated on a comfortable chair placed in a quiet room, properly
equipped for the exam. The eletrodes were fixed according to the 10/20 system,
on the frontal region (Fz), on the vertex (Cz) and on the parietal region (Pz).

Reference electrodes were placed on the right (Al) and left (A2) ear lobes,
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interconnected by cables. The electrodes were connected to the preamplifier and
impedance was kept below 5 KQ.

An auditory stimuli sequence was presented in a binaural fashion using
Ear-Tone 3A ear bud headphones containing two signs of the same intensity
(90dBNA). Within this sequence, frequent or standard stimulus (1000Hz) was
triggered 80% of the time, while the low-frequency stimulus (2000Hz) was
randomly placed among the frequent stimuli 20% of the time. A total of 300 stimuli
were given and each stimulus lasted 100 ms.

Note that potential peripheral auditory loss does not interfere in the P300
registry as long as the individual is able to hear the instructions and stimuli.1%18 In
this study, the test was performed in such a way that stimuli were audible and
comfortable for the participants.

The results generated by the electroencephalogram waves were stored in a
computer and later sent for analysis to the Engineering, Modeling and Applied
Social Sciences Center at the Federal University of ABC at Sdo Bernardo do
Campo, SP, Brazil according to the protocol provided by the Health and Aging
Research Group.

Data were entered into an Excel for Windows spreadsheet and then
analyzed in the Statistical Package for Social Sciences (SPSS), version 21.0.
Descriptive statistics, including location and dispersion measures (mean, standard
deviation, minimum and maximum, median) were used to describe continuous
variables, while frequencies, with absolute values (n) and percentages (%), were
used to describe categorical variables. Given the non-normality of the variables,
according to the Kolmogorov-Smirnov test, Spearman’s correlation non-parametric
test was used. The level of significance was established at 5% (p<0.05). The
magnitude of correlations was classified into: weak <0.29; moderate, from 0.3 to
0.59; strong, from 0.6 to 0.9 and perfect when equal to 1.0.%*

RESULTS

The sample was composed of 149 elderly individuals aged 70.31 years on
average (+6.75). 118 were women (79.2%) and 31 were men (20.8%). Average
schooling was 3.76 years (£3.19). Health characteristics were self-reported:
87.82% (131) reported hypertension, 20.13% (30) were smokers, and 3.36% (5)
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were alcoholics. Fifty-one elderly individuals (34,22%) obtained the cutoff point on
the ACE-R, which was expected considering their schooling, while 98 elderly
individuals (65.78%) obtained the cutoff point on the ACE-R, which was below the
expected score for their level of education. The cutoff points adopted were 83
points for individuals with 25 years of schooling and 65 points for individuals with

<5 years of schooling.'?

Table 1 presents the correlation between P300’s latency and amplitude and

the performance of elderly individuals in cognitive domains assessed via ACE-R.
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Table 1. Correlation matrix between P300’s latency and amplitude and performance of elderly individuals in cognitive domains
assessed via the ACE-R (n=149). Sao Carlos, SP, Brazil, 2017.

P300’s LATENCY P300's AMPLITUDE
Fz Cz Pz Fz Cz Pz
n 116 133 139 116 133 139
r -0.22 -0.15 -0.10 0.24 0.23 0.22
p-value 0.02 0.08 0.24 0.01 0.01 0.01
TOTAL ACE-R
r -0.27 -0.19 -0.13 0.12 0.18 0.17
p-value <0.01 0.02 0.12 0.03 0.04 0.05
LANGUAGE
r -0.17 -0.06 -0.07 0.28 0.19 0.19
p-value 0.07 0.51 0.45 <0.01 0.02 0.02
VERBAL FLUENCY
r -0.13 -0.04 -0.02 0.22 0.26 0.21
p-value 0.17 0.62 0.77 0.03 <0.01 0.01
ATTENTION AND ORIENTATION
r -0.13 -0.13 -0.07 0.19 0.22 0.23
p-value 0.16 0.15 0.41 0.04 0.01 0.01
MEMORY
r -0.23 -0.16 -0.13 0.16 0.13 0.10
p-value 0.01 0.07 0.12 0.09 0.14 0.24

VISUOSPATIAL ABILITY

Spearman’s correlation test.
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The correlation between P300’s latency and amplitude and performance of

elderly individuals on language tasks assessed via the ACE-R is presented in table 2
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Table 2. Correlation matrix between P300’s latency and amplitude and performance of elderly individuals in language tasks
assessed via the ACE-R (n=149). Sao Carlos, SP, Brazil, 2017.

P300’s LATENCY P300's AMPLITUDE
Fz Cz Pz Fz Cz Pz
n 116 133 139 116 133 139
r -0.27 -0.14 -0.11 0.19 0.13 0.14
p-value <0.01 0.11 0.22 0.04 0.15 0.11
LANGUAGE- COMPREHENSION
r -0.12 -0.13 -0.01 0.13 0.22 0.12
p-value 0.21 0.14 0.24 0.18 0.01 0.17
LANGUAGE- REPETITION
r -0.25 -0.19 -0.11 0.19 0.15 0.17
p-value 0.01 0.03 0.21 0.05 0.01 0.05
LANGUAGE- NAMING
r -0.13 -0.16 -0.15 0.13 0.13 0.05
p-value 0.16 0.07 0.09 0.15 0.15 0.54

LANGUAGE- READING AND
WRITING

Spearman’s correlation test.
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DISCUSSION

The P300 test is obtained through responses generated by cortical
electrophysiological potentials using cognitive tasks that require attention and
operational memory. Two variables are used to assess the P300: amplitude and
latency. Latency refers to the temporal processing of information and amplitude is a
variable related to attention level. There is evidence that cognitive processing
changes with age, with increased latency and decreased.%1!

Because language and verbal fluency are cognitive competencies directly
dependent on attention and operational memory, this study’s hypothesis is that there
is a correlation between cognitive potential - P300 and language and verbal fluency,
a hypothesis that is supported by authors?® who believe that the production of
language involves planning and monitoring. As such, language production is not a
totally automatic task, because it requires cognitive processing. Statistically
significant correlations, in the expected direction, were consistently found between
the P300 and performance on verbal fluency and language tests; however,
correlations were weak, which partially contradicts the study’s initial hypothesis.
Thus, only the more robust correlations in language and verbal fluency are
discussed here, that it, only statistically significant results (p<0.05) with r higher than
0.20.

In relation to the amplitude, this study’s results indicate positive correlations
between the P300 wave and verbal fluency in channel Fz and repetition task in
channel Cz. When the P300 wave latency was assessed, the results indicated
negative statistically significant correlations with total language, as well as with
comprehension and naming tasks in channel Fz, showing that, as language
performance improves, latency of the P300 wave decreases. Note that no
statistically significant correlations were found between verbal fluency and P300
latency.

The sites where P300 is generated via auditory involve structures of the
frontal cortex, supratemporal auditory cortex and hippocampus,'1819which are brain
areas directly related to executive functions and language, which could explains the
correlations between the results of the tests analyzed here, especially the role of
channel Fz. One study seeking to analyze a P300 age-related “anterior
displacement” pattern found posterior responses in young individuals and

predominantly frontal responses among elderly individuals. An increased use of
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frontal executive functions would result in an increase in the wave amplitude as a
compensatory mechanism to perform the P300 tasks properly.2®

The verbal fluency test depends on the proper functioning of the operational
memory. One study?’ verified that the amplitude of P300 in adult and elderly
individuals varies with the efficiency of operational memory. Advanced activity of the
P300 was found via the participants’ frontal electrode, while operational memory was
performing, as opposed to younger individuals, among whom greater posterior
activation is found. Another study conducted with individuals with posttraumatic brain
injury?® found that worse performance in neuropsychological tests involved
decreased P300 amplitude in relation to controls, though it showed a typical P300
parietal wave response. On the other hand, the participants who performed better on
the neuropsychological tests presented robust amplitude for the P300, characterized
by the recruitment of anterior brain regions, in addition to parietal activation. The
recruitment of frontal areas posttraumatic brain injury may represent compensatory
neural mechanisms used to successfully maximize the performance of a task. The
results of these studies could corroborate this study’s findings, considering that
better performance in verbal fluency tasks, which assess executive functions and
working memory, is related to greater amplitude of the P300 in channel Fz among
elderly individuals, which may indicate that the frontal region compensate for brain
dysfunction accruing from aging.

A statistically significant correlation was found in this study between latency
and the general score of language and comprehension and naming tasks. This
study’s findings could corroborate other studies that indicate an increase of latency
of the P300 during aging,®'12® which may suggest a worsening of attention and
working memory and, consequently, of language.

Researchers?® state that the P300 may be a sensitive marker of neural
plasticity that could be used to improve functional results in paradigms of cognitive
remediation. In view of the correlations presented here, we assume that stimulation
of cognition in the field of practice, especially attention and operational memory, may
result in improved verbal fluency and language among elderly individuals. More
studies, however, need to be developed to verify such an assumption.

The studies addressing P300 among elderly individuals are heterogeneous
in regard to the number of channels studied, to sensorial via used (visual or

auditory), to the method of application (pure tone, syllables, simple or complex
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phrases) and tasks involved (P300 by itself or concomitantly with cognitive tasks).
Recent studies'!?® have analyzed the Pa and Pb components of the P300 wave,
seeking evidence of the Pb peak as a neurophysiological marker for pathological
cognitive changes. Similar studies exploring the relationship between the P300
variables, verbal fluency and/or language among elderly individuals were not found
in the specialized literature. For this reason, we cannot directly compare the results
found here with previous studies; studies addressing the P300 among elderly
populations need to be consulted to strengthen this discussion. A lack of studies
addressing this topic shows the importance of further research to deepen this
investigation.

The limitations of this study involve the method used to collect data, which
was a cognitive screening instrument instead of a specific battery to assess
language, composed of multiple tasks and with greater precision to assess each
language skill.?> This screening instrument was used because this study was part of
larger study that was conducted in the homes of elderly individuals Therefore, in
order to better clarify these findings, we suggest future studies to compare the
performance of elderly individuals on instruments assessing language and the P300,
assessing pragmatic aspects, controlling for education, as well as investigating the
P300 among individuals with dementia or conditions of a neurological nature with a
predominance of language impairment, such as primary progressive aphasia (PPA),
and studies addressing the N400 and P600 among the elderly.

Even though more extensive testing is needed, these findings suggest that
language correlates with P300°s latency and verbal fluency correlates with P300"s

amplitude.
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RESUMO

Objetivo: Identificar fatores sociodemograficos, psicossociais e funcionais
associados ao desempenho de idosos em tarefas de linguagem e fluéncia verbal .
Método: Estudo transversal, foi realizado com 149 participantes (=60anos)
cadastrados no servigo de atencdo primaria a saude de uma cidade do interior de
Sao Paulo, Brasil. As informacfes sociodemogréficas (idade, escolaridade e renda)
foram coletadas por meio de um questionario de caracterizacdo sociodemografica.
Para avaliacdo de linguagem e fluéncia verbal foi utilizado o Exame Cognitivo de
Addenbrooke - Revisado (subdominios de fluéncia verbal [0-14 pontos] e de
linguagem [0-26 pontos]). A Escala de Depressdo Geriatrica, Escala de Estresse
Percebido, Medical Outcomes Study e WHOQOL-OLD foram aplicados para
acessar os fatores psicossociais e para avaliacao funcional foi conduzida a Escala
de Atividades Instrumentais da Vida Diaria. O participantes foram divididos em tercis
de acordo com o desempenho em linguagem: T1 com melhor desempenho (N=53,
pontuacéo 22 a 26), T2 com desempenho mediano (N=57, pontuacdo 16 a 21) e T3
com pior desempenho (N=39, pontuacdo 0 a 15) e em fluéncia verbal: T1 com
melhor desempenho (N=64, pontuagdo 7 a 14) T2 com desempenho mediano
(N=37, pontuacdo 5 a 6) e T3 com pior desempenho (N=48, pontuacdo 0 a 4).
Foram comparados os grupos Tl e T3. A regressao binaria foi utilizada para
analisar os fatores associados ao melhor desempenho em linguagem e em fluéncia
verbal. Resultados: As variaveis associadas ao melhor desempenho de linguagem
na analise comparativa de T1 e T3 foram: maior (OR=1,58, IC 95% 1,15 — 2,16),
maior renda (OR= 1,00, IC 95% 1,00 — 1,00) e melhor funcionalidade (OR= 1,57, IC
95% 1,02 — 2,43). Ja para a melhor fluéncia verbal, os fatores associados foram:
maior escolaridade (OR=1,53, IC 95% 1,25-1,86) e melhor funcionalidade (OR=1,36,
IC 95% 1,08-1,70). Conclusdo: A escolaridade e a funcionalidade mostraram-se
importantes fatores associados ao bom desempenho da linguagem e da fluéncia
verbal, enquanto a renda mostrou-se associada apenas ao bom desempenho de

linguagem.

PALAVRAS-CHAVE: Idoso, Envelhecimento, Linguagem
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INTRODUCAO

A comunicagdo requer um amplo entendimento da interagdo humana,
incluindo sinais verbais e n&o-verbais, motivacdo e papéis socioculturais.! A
linguagem é essencial para a comunicacdo e, por ser uma funcdo cognitiva
complexa, depende de outros processos cognitivos como atencdo, memoéria e
funcdo executiva.>® A funcdo executiva é recrutada em varias tarefas de linguagem,
e guanto mais complexa a demanda de linguagem, maior o recrutamento®. A tarefa
de fluéncia verbal pode ser considerada um indicador de funcdo executiva, pois
avalia aspectos como memori