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Resumo
O progressivo mas rapido envelhecimento das populacfes que se verifica atualmente
sobretudo na Europa, coloca novos desafios cientificos e sociais a que € preciso dar
resposta.
E crescente o interesse pelos mecanismos do envelhecimento humano e pelos diversos
aspetos — fisioldgico, psicoldgico e social.
Investigaches recentes estabeleceram a relacdo entre o envelhecimento e certas
necessidades nutricionais especificas dos idosos que se devem nédo sé as alteracdes
fisiologicas que se verificam no envelhecimento normal mas também a interacdo com
determinados farmacos prescritos para tratamento de patologias diversas e que,
interferindo com a absorcdo de nutrientes, provocam défices, sobretudo vitaminicos.
Referem-se 3 estudos que procuram encontrar uma possivel relacdo entre o estado
nutricional do idoso e o declinio cognitivo.
Salienta-se a importancia de avaliar o estado nutricional dos idosos, referindo alguns
dos meios utilizados para o fazer e lembrando multiplos fatores que o determinam.
Referem-se dietas (mediterranica e vegetariana) consideradas por alguns como
saudaveis e capazes de evitar determinadas patologias.
A finalizar, sugerem-se alguns procedimentos simples que podem facilitar uma
alimentacdo equilibrada, tanto em ambientes familiares como em instituicbes para

idosos.
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Introducao

Depois do interesse e estudos centrados nas outras etapas da vida (sobretudo infancia e a
adolescéncia) ao longo do Século XX, o Século XXI parece ser o século do
envelhecimento, ndo s6 em Portugal mas a nivel mundial.

A ciéncia demografica identifica duas causas principais para o atual envelhecimento das
populacgdes: a reducdo da mortalidade e a redugédo da fecundidade.

A reducdo da mortalidade deve-se a conjugacdo de significativos progressos médicos,
cientificos e sociais entretanto ocorridos que provocaram uma profunda modificacdo na
estrutura da mortalidade. Com efeito, causas de morte que atacavam idades mais jovens
(doencas infeciosas, por exemplo) perderam importancia para doencgas crénicas e
degenerativas (sobretudo as cerebrovasculares e os tumores malignos) que prevalecem
nas idades superiores. Os progressos cientificos (por exemplo, vacinas) e sociais
(desenvolvimento dos cuidados materno- infantis) baixaram a taxa de mortalidade
infantil, com o consequente aumento da esperanca de vida. No inicio dos anos 60
morriam, em Portugal, cerca de 80 criangas com menos de 1 ano por cada mil que
nasciam. Atualmente morrem menos de 3, valor que é, alias, dos mais baixos do
mundo®.

A reducdo da fecundidade é também devida & combinagdo de varios fatores, dos quais
podemos destacar a maior instrucdo da populacdo, o aumento da participacdo das
mulheres no mercado de trabalho, terciarizagdo da economia, etc., sem esquecer a
divulgacéo e uso, dos métodos contracetivos.

A conjugagédo destes dois fatores originou uma mudanga no perfil da sociedade, com
tendéncia para a inversdo da pirdmide etaria, havendo j& quem fale da sociedade “4-2-1"
(quatro avos, dois pais e um filho”) em substituicdo da sociedade passada, apelidada de
“1-2-4”.

As estatisticas mostram que, no inicio dos anos 40, menos de metade (46%) dos
individuos atingiam, em Portugal, os 65 anos; atualmente 87% alcanca essa idade. E
essa € uma tendéncia mundial.

Acontece que a existéncia de um maior nimero de idosos tem sido encarada sobretudo

como um problema a nivel familiar e social e a velhice como uma fase de dependéncia,

! «“O Envelhecimento da Sociedade Portuguesa”, pag.31
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doenca e decadéncia para o qual nem sempre ha resposta. E, de facto, verifica-se que os
estere6tipos ligados a velhice acentuam sobretudo essa imagem negativa de perda,
declinio e incapacidade, apesar de inimeras e comprovadas excecdes.

Os estudos sobre o envelhecimento sdo, na sua maioria, muito recentes, o0 que € a prova
da novidade do tema. Num primeiro estadio, esses estudos tinham como objetivo
conhecer as alteragdes bioldgicas e fisiologicas desta etapa da vida. A geriatria, ramo da
medicina que se ocupa das doencas dos idosos, constituiu na sua origem um avanco, por
ser a primeira ciéncia a estudar a velhice. Mas, exatamente por se ocupar da doenca,
teve muita influéncia no acentuar da imagem estereotipada da velhice associada a
inutilidade, dependéncia ou incapacidade.

Ultrapassada esta fase, 0 ambito das investigacoes alarga-se, dirigindo-se sobretudo para
o estudo dos idosos a nivel psicoldgico, afetivo, cognitivo e intelectual, tentando
compreender os fatores que influenciam os individuos idosos. No entanto, em ambos 0s
modelos a representagdo social da velhice é feita em termos de défice e involucéo
porque acentuam o declinio bioldégico bem como o aparecimento progressivo de
doencas e dificuldades funcionais e psicomotoras.

No entanto, cada vez convivemos mais na rua, no trabalho, em toda a parte, com idosos
ativos, com multiplos interesses, que transmitem de si préprios uma imagem positiva.
Os avancos da ciéncia permitem ultrapassar situacfes de dependéncia ou incapacidade
que ainda ha pouco pareciam inultrapassaveis, gracas a uma alimentacdo e / ou
medicagdo adequada, cirurgia ou ajudas técnicas. Tudo isto pode contribuir para que o
envelhecimento seja encarado ndo apenas nos seus aspetos negativos mas como uma
etapa que pode e deve ser vivida com 0 maximo de qualidade e para que o idoso seja
respeitado como ser individualizado, com um percurso préprio que o torna diferente de
todos os outros.

Ndo podemos porém negar as alteracdes que se verificam, a varios niveis, com o
avancar da idade, os problemas delas decorrentes e a consequente necessidade de 0s
conhecer, estudar e, tanto quanto possivel, minimiza-los. E € nesse contexto que surge a
necessidade de uma formacéao especializada, mas alargada, das questfes relacionadas
com o envelhecimento — a gerontologia.

A formacdo em gerontologia a nivel superior (académico) é muito recente, pelo que esta
ciéncia estd ainda na fase de procurar estabelecer o seu espaco de atuacdo, 0 seu
estatuto, a sua identidade. E um daqueles casos em que “o caminho se faz ao caminhar”,

a medida que a sociedade Ihe reconhece o valor e o préprio profissional vai definindo as
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suas funcdes e construindo novas identidades. A gerontologia é, pela sua prépria
natureza, “uma area cientifica holistica, pluri-interdisciplinar e transdisciplinar, teorico-
pratica que investiga o envelhecimento primario (idade) e secundéario (doenca) do ser
humano, da velhice e do morrer com dignidade®.

A gerontologia relaciona-se com praticamente todas as outras ciéncias, 0 que mostra
toda a complexidade que a envolve. Por isso, conforme for fazendo o seu caminho e
como aconteceu com outras ciéncias (por exemplo a medicina, a psicologia, a biologia,
etc.) tera também de se ramificar em diferentes especializa¢fes, como alias ja comeca a
verificar-se, apesar de ser uma ciéncia téo recente.

O que nao temos duvidas é que o papel do geront6logo pode ser e serd certamente
determinante para a modificacdo das percecOes negativas ainda muito ligadas ao
envelhecimento, tanto a nivel individual como a nivel social e cultural.

De entre os muitos estudos que se tém ocupado do envelhecimento nos seus maltiplos
aspetos, comecam a destacar-se, em meados do século XX, 0s que procuram
compreender a relacdo da alimentacdo / nutricdo com a salde e em que medida aquela
pode influir no processo de envelhecimento e contribuir para minimizar o risco de
desenvolvimento de algumas patologias associadas a idade. Juntamente com a atividade
fisica, a alimentacéo surge como um dos fatores essenciais para a preservacdo da saude.
O “Programa Nacional para a Satde das Pessoas Idosas (DGS, 2004) foca a necessidade
de sensibilizar os cidaddos mais idosos para estilos de vida saudaveis, nos quais se
destacam sobretudo uma alimentacdo adequada e a promog¢do, ndo sO da atividade
fisica, mas de todas as atividades que possam contribuir para a integracdo social do
idoso e a manutencao das suas capacidades fisicas e intelectuais.

Este trabalho tem o objetivo de abordar, de uma forma simples e sem pretensdes, varios
aspetos relacionados com as caréncias nutritivas que se verificam em muitos idosos,
suas causas mais frequentes, e de refletir sobre 0 modo de as minimizar, tanto em

ambiente familiar como em instituices para idosos.

> Cf “Envelhecimento e velhice: papel do gerontdlogo social”. J. Marujo — Il Jornadas de Gerontologia
Social. Universidade Catélica Portuguesa, Centro Regional de Braga
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12 Capitulo: Conceitos de nutri¢ao e idoso

Ao abordar o tema “Caréncias Nutritivas no Idoso”, convém clarificarmos dois

conceitos essenciais para a sua compreensao: nutricdo e idoso.

1.1 - Conceito de nutricao

O conceito de nutricdo, como hoje a entendemos, € relativamente recente e resulta do
aprofundamento da nocdo de alimentacdo que, no senso comum, estava muito mais
ligada a quantidade de alimentos do que & sua composi¢do ou qualidade. Assim,
podemos dizer de modo simplista que a magreza estava conotada com uma “ma”
alimentacdo e a gordura, pelo contrario, com uma “boa” alimentacdo. Duma crianga se
dizia, como uma apreciagdo positiva, “¢ muito gordinha”, ao passo que “estd muito
magrinha” tinha normalmente uma conota¢do contraria. Do mesmo modo se
aconselhava uma gravida a “alimentar-se bem” porque tinha de comer por dois.
Conforme foi havendo maior conhecimento das necessidades nutricionais do bebé e da
crianca para que se desenvolvessem de forma saudavel, maiores foram também as
preocupacOes nessa area 0 que, conjuntamente com a administracdo de vacinas,
contribuiu em muito para a queda da mortalidade infantil que, no caso concreto de
Portugal, foi verdadeiramente espetacular.

Os estudos sobre nutricdo centram-se sobretudo na crianca e, mais tarde, também um
pouco sobre os adolescentes, isto é, nas fases de crescimento do individuo. SO bastante
mais tarde, e em parte devido ao progressivo envelhecimento da populag¢do que chamou
a atencdo para novas questdes e problemas relacionados com uma parte cada vez mais
numerosa da sociedade, comecam a surgir estudos e publicagdes com recomendag6es
alimentares e nutricionais para idosos, nomeadamente as de Cathcart e Murray (1931),
as da Liga das Nacdes (1935) e as Atas da Sociedade da Nutricdo, em 1944. A partir dos
finais do século XX, a nutricdo é reconhecida como uma preocupacao de sadude publica,
para todos em geral e para os idosos em particular.

O dicionario define nutricdo como “o conjunto de processos ocorridos no interior do

organismo, através dos quais este retira dos alimentos os nutrientes que os constituem e
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os distribui por todas as células do corpo, que os absorvem para realizar o seu
metabolismo”.

A nutricdo €, pois, um processo complexo pelo qual os organismos obtém nutrientes e
os utilizam para o seu crescimento, metabolismo e reparacdo. Terminada a fase de
crescimento, no idoso a nutricdo assegura 0 metabolismo do organismo e exerce
funcbes reparadoras, capazes de retardar o envelhecimento. Com base na esperanca
média de vida, que esta a aumentar, a relacdo entre nutricdo e envelhecimento emerge

como questdo de satide publica no século XX (Kravchenko, 2008)°.

1.2 - Conceito de idoso

Também o conceito de “idoso” se tem vindo a modificar. Embora sabendo que a vida ¢
um processo continuo, sem divisdes estanques, tornou-se necessario, por razdes de
ordem prética, estabelecer uma distingdo entre as fases da vida e, neste caso, quando se
considera que um individuo ¢ “idoso”.

Sendo os 65 anos a idade da reforma na generalidade dos paises industrializados, foi
esse 0 marco mais ou menos consensual. Em 2002 a WHO (World Health Organization)
considerou idosa a populagdo com 65 e mais anos mas, ja em 2007, as Nagdes Unidas
baixaram esse patamar para 60 anos. Considera-se esse grupo relativamente homogéneo
mas, com 0 progressivo aumento da esperanga de vida, sentiu-se a necessidade de
constituir, pelo menos, 2 grupos: um dos 60 ou 65 anos até 80 e outro acima dos 80
anos. Esta distincdo reconhece haver nestes grupos diferentes capacidades fisicas,
cognitivas e psicoldgicas que, por sua vez, influenciam as necessidades nutricionais dos
individuos que os constituem. E curioso verificar que o que se passou com 0s estudos
sobre a infancia, que levaram a necessidade de definir varios estadios de
desenvolvimento, se passa agora com o0s idosos, na fase de declinio, por razdes
semelhantes. E podemos prever que outras categorias poderdo ser criadas, dado que ja
se verifica que um numero apreciavel de individuos atinge os 100 anos.

Mas, para além destas distin¢cbes de ordem puramente prética, interessa lembrar que as
representacdes sociais do idoso tém variado através dos tempos, determinando também
comportamentos diferentes.

A histdria da humanidade, desde os seus primdrdios, mostra-nos que eram raros 0S

individuos que atingiam uma idade avancada. Era esses os detentores e transmissores

* “Manual de Gerontologia”, pag. 41
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dos conhecimentos adquiridos pelas geracOes anteriores, pelo que eram respeitados,
acarinhados ou temidos e consultados em diferentes situacdes. A fase final do seu ciclo
de vida era vista como algo natural, no seio da familia ou do grupo a que pertencia.

Esta situacdo manteve-se praticamente até a Revolucdo Industrial, que originou varias
ruturas sociais. O éxodo dos mais novos para as cidades, em busca de melhores
condi¢des de vida, levou a que os idosos ficassem mais sOs nas terras onde
permaneceram. Mantinha-se no entanto uma rede social de proximidade que, de certo
modo e durante algum tempo, colmatava a auséncia dos familiares.

Comeca a verificar-se também a substituicdo da familia alargada, habitual nas zonas
rurais, para a familia nuclear. Os horéarios desumanos das fabricas, a necessidade de
todos os membros da familia trabalharem, mesmo os mais novos, leva a uma maior
dificuldade em acompanhar os mais idosos ou dependentes, que vivem mais isolados e
desamparados.

Mas € sobretudo a partir da segunda metade do século XX, com o notavel aumento da
esperanca de vida das populaces e o consequente aumento do nimero de idosos que
estes comecam a ser encarados, muitas vezes, como um encargo para as familias e para
a sociedade. Muitas vezes a solugcdo encontrada é a institucionalizacéo do idoso ou o seu
acompanhamento por alguém que desconhece o seu percurso de vida, 0s seus gostos, as
suas necessidades. Em ambos os casos hd uma rutura com 0 seu passado e esse
desconhecimento leva a um refor¢o dos esteredtipos ligados ao idoso, ja que a sua
individualidade, aquilo que o torna diferente dos outros, é desvalorizado. Ha a tendéncia
para perceber todas as pessoas de determinada idade como um grupo homogéneo que €
caracterizado geralmente por determinados tracos negativos, como a incapacidade, a
dependéncia, a doenca. A esta tendéncia deu-se o nome de “idadismo” (ageism)*. Em
termos gerais, refere-se as atitudes e praticas negativas generalizadas em relacdo a
certos individuos baseadas apenas numa caracteristica — a sua idade. Na nossa
sociedade, o idadismo esta associado sobretudo as crencas, estereotipos ou preconceitos
em relacdo as pessoas idosas. N&o é apenas uma atitude negativa individualizada, mas
revela 0s nossos valores culturais mais profundos e esta presente na maioria das praticas
institucionais da nossa sociedade. Pode manifestar-se através de atitudes de desdéem ou
mesmo desprezo em relacdo as pessoas mais velhas ou, pelo contréario, de piedade ou

paternalismo, igualmente humilhantes.

* ¢f “Discriminagio da Terceira Idade” pag. 18
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Atualmente verifica-se uma grande indefinicdo e ambivaléncia em relacéo a esta etapa
de vida. Por um lado, continua a existir o paradigma anterior. Mas, cada vez mais
comegca a evidenciar-se um tipo de pessoa idosa que remete para uma populacdo mais
urbana, mais saudavel, com uma situacdo econdémica razoavel, bem integrada social e
familiarmente e com bom nivel cultural e intelectual. O préprio momento da reforma,
que muitas vezes era sentido como um “fim de vida”, ¢ muitas vezes antecipado por
vontade propria, dando oportunidade a novas atividades culturais ou de lazer.

Estas pessoas idosas, mais preparadas intelectual e culturalmente, vdo exigir aos
responsaveis pelas politicas sociais o seu reconhecimento e a sua participacao ativa na
sociedade. Tanto mais que comecam a adquirir certa importancia quer pelo seu poder
econémico quer pelo seu numero, o que lhe d& um peso eleitoral e ndo pode ser
ignorado nos programas dos partidos politicos. Estes fatores internos, aliados a pressdo
dos organismos internacionais no sentido da implementacdo de politicas sociais que
tenham em conta os idosos, levard certamente a uma alteracdo das estruturas e
legislagdo que com eles se relacionam, o que contribuira para a sua melhor integracéo

na sociedade e ao desaparecimento gradual dos estere6tipos negativos a eles associados.
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2.2 Capitulo: Necessidades nutricionais especificas dos idosos em
relacdo a populacido adulta em geral

Para compreendermos por que razdo os idosos tém necessidades nutricionais que
diferem, em varios aspetos, dos individuos de meia-idade, teremos que conhecer e ter
em conta algumas alteracdes fisioldgicas ligadas ao envelhecimento e 0 seu impacto

sobre as necessidades nutricionais de cada um.

2.1 - Principais alteracgoes fisiologicas ligadas ao envelhecimento

- perda de massa muscular esquelética (sarcopénia) — parece estar relacionada com uma
menor atividade fisica ligada ao envelhecimento, embora esta interacdo nao seja ainda
muito clara. Claro ¢, sem ddvida, o papel essencial da nutricdo neste processo;

- envelhecimento bucodentario - a perda de dentes ou problemas nas gengivas modifica
a escolha dos alimentos: reduzem o consumo de carne, de frutas e de legumes, mais
dificeis de mastigar e deglutir. Além disso, uma mé& mastigacdo reduz a saliva,
dificultando assim a preparacdo dos alimentos para serem deglutidos e digeridos. Os
problemas de mastigacdo podem também ser provocados por proteses dentérias
inadequadas ou desajustadas que provocam mal — estar ou dor;

- perda ou diminuicdo de capacidades sensoriais, como o olfato ou o paladar. A falta de
paladar, ou o seu enfragquecimento, leva a salgar ou adocar os alimentos em excesso. O
excesso de sal contribui para a elevacdo da tensdo arterial e para a retencao de liquidos
que se manifesta por edemas dos tornozelos e pés sobretudo se, o que € frequente, o
idoso tiver um estilo de vida muito sedentario. O excesso de aclcar pode facilitar o
aparecimento da diabetes porque o organismo, ao envelhecer, produz menos insulina e
torna-se menos capaz de processar o agucar.

O enfraquecimento do olfato pode levar a ingestdo de alimentos que ja ndo estdo em
boas condi¢Bes, porque ndo sente o cheiro;

- perda da sensacdo real de sede O idoso pode estar desidratado e ndo ter a
correspondente sensacdo de sede No tempo quente isto serd ainda mais grave porque a
perda de agua é acelerada. Por isso a piramide dos alimentos adaptada para idosos pde

em grande evidéncia varios copos de agua diarios. Devera beber agua mesmo que nédo
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sinta sede. A dose geralmente recomendada é de cerca de 1,5 litros de 4gua, mesmo
tendo em conta a agua contida nos alimentos;

- alteracdo no aparelho digestivo — diminui a producdo de saliva, como ja foi referido,
sobretudo se a mastigacao for deficiente e houver défice de hidratacdo. O estbmago tem
menor producdo de acido cloridrico, a passagem dos alimentos do estdmago para o
restante tubo digestivo é mais demorada, todo o intestino funciona mais lentamente do
que no jovem. Por isso as digestdes sdo mais demoradas, havendo frequentemente
problemas de obstipacéao.

A estas dificuldades, frequentes no envelhecimento normal, podemos ainda acrescentar:
- anorexia — devida ao efeito secundario de alguns farmacos, infe¢des crénicas ou
recorrentes, diversas patologias, depressao e solidéo;

- desidratacdo por aumento de perdas devido a infecGes, alteracBes de consciéncia,
comprometimento cognitivo ou ingestdo de diuréticos;

- patologia mental e psiquiatrica.

Para além dos problemas atras referidos, ha inimeros fatores que influenciam a ingestdo
alimentar e, consequentemente, o estado nutricional do idoso, e que serdo analisados
mais em pormenor no decorrer deste trabalho (vd. Capitulo 6 — “Fatores determinantes

do estado nutricional em idosos™).

2.2 - Impacto das alteragoes fisiologicas nas necessidades nutricionais
dos idosos

Observemos uma tabela que relaciona as principais alteracdes fisiologicas que se

verificam nos idosos com eventuais repercussdes nas suas necessidades nutricionais:
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Tabela 1 — Alteracdes fisioldgicas e eventuais repercussbes nas necessidades nutricionais

P IETEGAE 02 O ES 7210 Corzalal o FUn:D Impacto nas Necessidades Nutricionais

Fisiolégica
Diminui¢do da massa muscular Diminuicdo das necessidades energeticas
Diminuicao da densidade 0ssea Aumento das necessidades em calcio e vitamina D

Aumento das necessidades em vitamina B6, vitamina E e

Diminuicao da funcdo imunitaria .
zinco

Aumento das necessidades em vitamina B12, acido félico,

Aumento do pH gastrico 1 -
célcio, ferro e zinco

Diminuigdo da capacidade da pele para a

oroducio de colecalciferol Aumento da necessidade em vitamina D

Aumento da capacidade para producéo de

LS. Aumento da necessidade em vitamina D
hormona paratiroide (inverno)

Diminuicao da biodisponibilidade em calcio | Aumento das necessidades em célcio e vitamina D

Diminuicéo da funcéo hepatica do retinol Diminuicao da necessidade em vitamina A

Aumento das necessidades em betacaroteno, vitamina C e

Aumento do estado de stress oxidativo o
vitamina E

Aumento das necessidades em folatos, vitamina B6 e

Aumento dos niveis de homocisteina o
vitamina B12

Adaptado de Blumberg, 1997.

Para uma melhor compreensao desta relacdo, apresenta-se em seguida uma listagem das
vitaminas e minerais nela referidos, suas fun¢fes no organismo e alguns dos alimentos
em que se encontram”.

Vitaminas

- Vitamina D — encontra-se armazenada na pele. Este “armazenamento” processa-Se
através de alimentos que sdo fonte deste nutriente e é ativado através dos raios
ultravioletas durante a exposicéo correta ao sol. Tem também como funcdo a absorcao
de célcio, pois estimula o transporte deste pelas células da mucosa do intestino. Atua na
mobilizacio do célcio dos 0ssos e aumenta a absorgéo de célcio e fosforo. E também
importante para o equilibrio das funcdes neuroldgicas e cardiacas e para coagulacdo
sanguinea. As fontes alimentares desta vitamina sdo: sardinha, gema de ovo, figado,
6leo de peixe.

- Vitamina B6 ou Piridoxina — atua no equilibrio hormonal feminino, depressdo, tenséo
pré-menstrual, gravidez, stresse, enxaqueca e outros. Fontes alimentares: carne, figado,
graos integrais, gérmen de trigo, peixes, aves, ovos, amendoim, leguminosas (lentilha,

feijdo, gréo de bico, ervilha), banana, abacate, batata e couve-flor.

® Cf. “Ame as suas rugas” - Capitulo 6
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- Vitamina E — atua como antioxidante, combatendo os radicais livres, responsaveis pela
oxidagdo do nosso metabolismo. Combate a agregagdo plaquetéria. Fontes alimentares:
6leo de gérmen de trigo, 6leo de milho, 6leo de soja, 6leo de girassol, améndoas, batata
doce, abacate, damasco, azeite de oliveira, gema de ovo.

- Vitamina B12 ou Cobalamina — est4 relacionada com o metabolismo de todas as
ceélulas, especialmente as do trato gastrointestinal, as da medula dssea e as do sistema
nervoso. A sua absorcéo € facilitada pelo suco gastrico. Como a producéo deste diminui
com a idade, € necessaria a ingestao diaria deste nutriente que, juntamente com outros
micronutrientes como a vitamina C, acido folico, ferro, cobre e vitamina B6, é
necessario para a formacdo de hemécias. Encontra-se quase exclusivamente em
alimentos de origem animal como figado, leite, ovos, peixe, queijo e carne.

- Vitamina C ou &cido ascorbico — tem um papel importante na formacao de colagénio,
pelo que é essencial no metabolismo do tecido conjuntivo, 0sseo, cartilaginoso, bem
como nos processos de cicatrizagdo. Principais fontes alimentares: sumo de acerola,
sumo de laranja, pimentos verdes, Kiwi, manga, mel&o, papaia, morangos, entre outros.
- Acido félico — é essencial na formagc&o e na maturacdo de hemacias e de leucécitos na
medula 6ssea. E necessario ao equilibrio das funcBes cerebrais e a saide mental e
emocional. A sua deficiéncia é comum na gestacéo, alcoolismo, desnutri¢do, leucemia,
terceira idade e doenca de Hodgkin. As suas principais fontes alimentares séo: figado,
leguminosas (feijdo, lentilha, grdo-de-bico e ervilha), espinafres, espargos, sumo de
laranja e brécolos.

Minerais

- Célcio — é o mineral mais abundante no organismo, representando cerca de 1,5 a 2,0%
do peso corporal. Atua na composicdo estrutural dos 0ssos e dentes; € necessario na
contragdo dos musculos; estabiliza a frequéncia cardiaca e a pressdo arterial; ativa
enzimas que ajudam reacGes metabdlicas; ativa hormonas e 0s neurotransmissores.
Encontra-se em: sardinha, leite e derivados, tofu, espinafres e couve

- Zinco — é o material envolvido no maior numero de fungdes metabdlicas que se
conhece. As suas principais funcbes sdo: producdo de energia, manutencdo da pele
saudavel, formacdo de colagénio, participa da estrutura mineral de 0ssos e dentes, no
sistema imunoldgico, na producdo de anticorpos, atua na preservacdo do paladar, olfato
e visdo, entre outras. Fontes alimentares: gérmen de trigo, carne vermelha, ostras,

figado, ricota e arroz integral.
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- Ferro — é pouco absorvivel a partir dos alimentos de origem vegetal, enquanto as
carnes tém ferro mais bio disponivel. A sua absorcdo é facilitada se ingerido juntamente
com vitamina C. Tem como funcdo o transporte de oxigénio, producdo de energia,
protecdo do organismo (porque reforca o sistema imunoldgico). Existe no figado,

ervilhas, feijdo, carne vermelha, gérmen de trigo, espinafres, entre outros.

2.3 - Relacao dos farmacos com a absor¢ao de nutrientes

Com o aumento da longevidade surgem, além das alteracdes fisioldgicas normais,
determinadas patologias que necessitam de medicacdo que pode interferir com a
absor¢ao de alguns micronutrientes. “ Os problemas médicos que esta populagdo suscita
sdo imensos: o0 idoso portugués sofre em média de 5,6 patologias distintas e consome
sete medicamentos por dia. As doencas que os afligem sdo cronicas, complexas e de
duragdo arrastada”®

Torna-se assim fundamental considerar a interacdo farmaco — nutriente de modo a evitar

desequilibrios ou outros efeitos colaterais.

A tabela seguinte apresenta exemplos de alguns farmacos e respetiva interacdo com os

nutrientes:

Tabela 2- Relagdo farmaco-nutrimento (alguns exemplos)

TIPO DE MEDICAMENTO ACCAO/INTERACCAO

Analgésicos e anti-inflamatorios O 4cido acetilsalicilico (AAS) é o mais conhecido e utilizado
analgésico para aliviar a dor.
Geralmente causa irritagdo estomacal e ndo é aconselhado
ingeri-lo de estdmago vazio. Este medicamento esta associado a
baixos niveis plasmaticos de vitamina C. Sugere-se que 0 AAS
altera o transporte dos folatos

Aumento do pH gastrico leva a reducdo na absorgéo de célcio,
ferro, magnésio e zinco.

Al, um constituinte da maioria dos antidcidos, pode relaxar a
musculatura lisa do estdbmago, aumentando o tempo de
esvaziamento gastrico. A diminuigdo da acidez gastrica pode
afetar a absorcdo de vitamina B12, a qual pode exacerbar a
infecdo por Helicobater pilori

Antiacidos e bloqueadores &cidos

Em geral reduzem a sintese de vitamina K por bactérias

Antibidticos - > S ; x
intestinais e prejudicam os mecanismos de coagulagdo

O efeito destes medicamentos (Warfarina) pode ser afetado com
o nivel de ingestdo de vitamina K. Por este motivo, é necesséario
ter em atencdo suplementos alimentares e alimentos
enriquecidos

Anticoagulantes

(continua...)

® <A Nova Medicina”, pag. 66
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TIPO DE MEDICAMENTO

ACCAO/INTERACCAO

(...continuagéo)
Anti-hiperlipidémicos

As substancias utilizadas para reduzir o colesterol atuam
reduzindo a absorgéo de gordura, o que pode ter como efeito
colateral a redugdo da absor¢do de vitaminas A, E, K e
carotenodides. Foi demonstrado também que as absorcOes de
vitamina B12, folatos e célcio podem ser afetadas

Anti-hipertensivos

Podem afetar os niveis de potassio, célcio e zinco. A captopril,
uma substancia hipotensiva e inibidora da enzima conversora de
angiotensina, pode ligar-se ao ferro no intestino se for
administrada juntamente com suplemento de ferro. A
alimentacdo também interfere na absorgdo desta substancia, ja
que a alimentagdo retarda o esvaziamento gastrico e eleva o pH

Diuréticos Aumentam a excrecdo de potdssio, magnésio e calcio e
vitaminas hidrossoldveis. O estado nutricional de tiamina (B1)
no idoso esté relacionado com o uso de diuréticos. A furosemida
tem sido associada a deficiéncia em tiamina em idosos

Laxantes O uso excessivo pode deplectar as vitaminas lipossolveis (A,

D, E e K) e minerais como o s6dio e o potassio

Adaptado de Pfrimer e Ferriolli, 2009
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3.2 Capitulo: Trés estudos tendo como base a nutri¢cao nos idosos
e sua possivel relacdo com as fun¢des cognitivas:
alguns aspetos a reter

Como exemplo do interesse que a investigacdo sobre o estado nutricional dos idosos
tem vindo a despertar, apresentamos a seguir trés (3) estudos levados a efeito em
populacgdes idosas com objetivos de investigacao ligeiramente diferentes uns dos outros.
Estudo A — “Factors associated with nutritional status in a group of people in an early
stage of dementia” — 2003 (em anexo), dos autores B. Holm, O. Soderhamn.

A finalidade deste estudo foi investigar os diferentes fatores que podem estar associados
com o estado nutricional em pessoas num estadio inicial de deméncia.

Os autores utilizaram uma amostra de 59 individuos que relatavam preocupacgdes com
problemas de memdria. Os critérios de inclusdo no estudo foram o consentimento
informado e uma pontuacdo superior a zero na Escala de Avaliagdo da Doenca de
Alzheimer (ADAS — COGQG).

Os autores mencionam o0s instrumentos de avaliagdo que foram utilizados e que
incidiram sobretudo sobre as fung¢des cognitivas e a situacdo nutricional dos idosos em
fase inicial de deméncia.

Alguns dados a ter em conta neste estudo:

- cerca de metade dos participantes referiram perda de peso no ano anterior. Este facto
é importante porque parece reforcar a hipdtese levantada por varios estudos anteriores
de que a perda de peso precede a deméncia leve a moderada e de que essa perda de peso
ndo é provavelmente uma consequéncia de as pessoas dementes serem incapazes ou hdo
terem vontade de comer de forma independente. Pensa-se também que a perda de peso
tende a agravar-se com a progressao e a severidade da doenca, o que parece confirmar-
se neste estudo;

e perda parcial das préticas aprendidas é também um sinal e consequéncia de
deméncia, que foi estabelecido como sendo um dos fatores indicativos do estado
nutricional;

e comer porgdes mais pequenas foi o fator mais influente associado ao estado
nutricional no inicio da doenca. 1sso indicia uma baixa ingestdo de alimentos e
pode ser em parte relacionado com o ter a boca seca, que foi outro indicador que
surgiu em Varios casos de regressao;
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e 0s autores referem que, em varios estudos, se verificou que individuos com
episddios recentes de falhas de memoria evitam situacbes em que se sintam
inseguros e por isso tendem a evitar o convivio;

e 0s autores salientam a importéncia dos fatores nutritivos no cuidar de pessoas
com deméncia, desde a fase inicial da doenca;

e preconizam o acompanhamento dos cuidadores informais e dos profissionais
durante e entre as refeicbes, dando especial atengdo a quantidade de alimentos e
de liquidos ingeridos durante todo o dia. Recomendam proteinas e refeicdes
altamente energéticas. A ingestdo de alimentos e liquidos deveria seguir um
cronograma que garanta que comer e beber ndo sdo esquecidos. Salientam a
importancia de um programa de educagéo nutricional destinado a cuidadores;

e insistem na necessidade de observar o estado da cavidade oral de paciente e da
lubrificacdo das mucosas da boca, assim como de dar atencdo as doengas
sistémicas e a medicagao;

e terminam lembrando a necessidade de estudos adicionais para a detecdo de
evidéncias fortes de fatores associados ao estado nutricional das pessoas no
estadio inicial de deméncia.

Estudo B — “Nutritional factors, cognitive decline, and dementia” — 2005 (em anexo),

dos autores Angelo Del Parigi, Francisco Panza, Cristiano Capurso, Vicenzo Solfrizzid.

No sumario, os autores referem que, embora fatores e deficiéncias nutricionais venham
sendo repetidamente associados a uma diminuicdo cognitiva, a maioria das evidéncias
baseia-se em estudos transversais, que ndo podem provar se um défice nutricional € a
causa ou a consequéncia de uma deficiéncia cognitiva uma vez que esta, por sua vez,
pode determinar mudancas nos hébitos alimentares e consequentes défices nutricionais.
Lembram que hé estudos que defendem uma associacdo entre a ingestdo ou a adicao de
suplementos antioxidantes e protecdo contra o défice cognitivo e a deméncia, outros que
ndo encontram essa relacao;

Na Introducdo, referem o estudo SENECA que foi importante porque seguiu uma
amostra relativamente alargada (1389 individuos, com idades entre os 70 e 0s 79 anos)
durante 4 anos, tendo verificado que houve, ndo apenas uma diminuicdo de nutrientes,
mas também um aumento nos percentuais de populacdo em risco de desnutricdo. Os
défices mais frequentemente observados foram na ingestdo de vitaminas B, A e célcio.
Lembram ainda que a administracao de nutrientes através de suplementos nutritivos ndo
tem necessariamente 0 mesmo impacto no risco de deméncia como a ingestdo dietética
dos mesmos. A qualidade e as propor¢des dos nutrientes naturalmente presentes num
alimento produz efeitos sobre a absorcdo e o metabolismo que séo substancialmente
diferentes dos efeitos que podemos esperar da administragdo de uma toma de nutrientes

em dose farmacoldgica.
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No capitulo sobre antioxidantes, referem numerosos estudos sobre a relacdo destes com
as fungdes cognitivas e os resultados controversos a que chegaram; notam a dificuldade
em determinar, de entre os antioxidantes, quais sdo os mais eficazes porque os indices
de atividade ndo sdo mensuraveis de forma padronizada e fiavel (esta ¢ uma dificuldade
comum a todos estes estudos).

Concluem que:

e a nutricdo desempenha um papel importante na funcdo cognitiva, mas ainda
faltam muitos estudos sobre essa relacéo;

e ¢ plausivel que desnutricdo grave ou até mesmo moderada aumente o risco de
deméncia de Alzheimer (AD), no entanto uma boa alimentacdo rica em
nutrientes ndo é suficiente para proteger individuos suscetiveis de desenvolver
a doenga;

e um grande nimero de evidéncias indica que as deficiéncias subclinicas em
micronutrientes essenciais, tais como antioxidantes (vitaminas C, E, carotenos,
etc.) e vitamina B sdo fatores de risco para deficiéncia cognitiva e deméncia
mas ainda ndo é possivel criar recomendagfes gerais para a populacdo. A
realizacdo deste importante objetivo de salde publica apresenta dificuldades,
como o tamanho da amostra e a duracdo do seguimento;

e ¢ fundamental promover estudos longitudinais porque os efeitos da exposicao a
uma alimentacdo dietética ou de suplementos ricos em nutrientes a curto prazo
sdo provavelmente diferentes no longo prazo, com impacto diferente no risco
de desenvolver disfungéo cognitiva.

Estudo C — “Nutritional status, chewing function and vitamin deficiency in geriatric
inpatients” — 2010 (em anexo), dos autores H. Leischker, G. F. Kolb, S. Felschen-
Ludwig.
Este estudo tem a particularidade de ter avaliado a funcdo mastigatoria e a sua relacao
com o estado nutricional, o que ndo é muito frequente.
Segundo o0s seus autores, o objetivo deste estudo foi investigar a correlagdo de
deficiéncias vitaminicas com a funcéo cognitiva, Atividades da Vida Diaria, o estado
nutricional e a funcdo mastigatdria numa populacdo de idosos hospitalizados.
Para todos os pacientes incluidos no estudo foi feita uma avaliagdo a varios niveis:
avaliacdo das Atividades da Vida Diaria, cognicdo, funcdo mastigatoria (teste da
cenoura); avaliacdo do estado nutricional pelo MNA (Mini Nutricional Assessment),
IMC (indice de Massa Corporal) e por medicdo das pregas cutaneas. Além de testes
laboratoriais pormenorizados.
Alguns dados a reter:

e mais de metade dos pacientes idosos com doenca aguda tém frequentemente

défice de nutrientes;
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e esses défices ndo se restringiam aos pacientes com baixo peso: pacientes com
BMI (IMC) normal ou até com peso a mais apresentaram deficiéncias de
micronutrientes;

e avaliagBes geriatricas e nutricionais por si s6 ndo sdo suficientes para
identificar os pacientes com essas deficiéncias;

e ha uma grande diferenca entre a avaliacdo subjetiva da funcdo mastigatoria e a
realidade — apenas 19% dos pacientes desta amostra declararam que ndo eram
capazes de mastigar suficientemente mas verificou-se uma percentagem de
42% com essa dificuldade;

e verificou-se uma forte correlacdo entre o nimero de dentes preservados e o
resultado do teste da cenoura, o que reforca a importancia da saude oral no
idoso;

e 94% dos pacientes afirmaram ndo tomar suplementos vitaminicos, apesar da
elevada percentagem que apresentava défices vitaminicos.

Se optei por incluir estes 3 estudos nesta monografia, foi porque eles ilustram bem néo
sO os esforcos que tém vindo a ser desenvolvidos no sentido de saber mais sobre a
nutricdo e os seus efeitos sobre a salde em geral e as funcBes cognitivas em particular,
mas também as grandes dificuldades que estas investigacdes encerram.

Quando descrevem os métodos de avaliagdo dos participantes nos estudos por eles
utilizados, damo-nos conta da quantidade de instrumentos de avaliacdo que tém sido
criados, tanto para avaliar o estado nutricional do individuo como o das suas funcdes
cognitivas, entre outras.

O grande numero de autores referidos nestes 3 artigos e cujos estudos foram utilizados
para confrontar resultados é bem significativo do interesse que o tema da nutri¢cdo tem
despertado em muitos investigadores. E ndo s6 pela quantidade mas também pelas
inimeras variaveis que tém sido abordadas e que constituem uma das dificuldades
destes estudos.

Como dificuldades, sdo apontadas como mais importantes a constituicdo de amostras
significativas, a duragdo da observacao ao longo do tempo e a impossibilidade de isolar
as variaveis que se pretende estudar dado que as diferencas individuais dificultam
conclusoes fiaveis

Todos estes autores referem a necessidade de muito mais investigacdo e de estudos
longitudinais que permitam fixar recomendacdes nutricionais fiaveis que possam ser

alargadas a toda a populacéo idosa.
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4.2 Capitulo: Principais causas do défice vitaminico nos idosos

Embora existam numerosos estudos que tentam determinar quais as necessidades
vitaminicas nos idosos e também qual a relacdo destas com determinadas patologias,
essa correlacdo é dificil de estabelecer porque ha muitas variaveis nos grupos estudados
que condicionam a generalizacdo dos resultados. Os estudos abrangem populacdes
idosas heterogéneas, uns englobam pessoas autbnomas e saudaveis, outros individuos
hospitalizados, com varias patologias e com polimedicacdo que interfere com a
absorcdo de nutrientes. Por outro lado, também ndo ha concordancia sobre os valores
“normais” que devem ser recomendados.

No entanto, ha certas conclusdes que sdo consensuais:

e as vitaminas ingeridas pelos idosos séo frequentemente inferiores ao que seria
desejavel;

e ha& certos estados clinicos em que os doentes melhoram quando sdo
administrados suplementos vitaminicos, o que reforca a teoria de haver uma
relacéo entre eles;

e ha varios fatores que potenciam um défice vitaminico e que se conjugam
frequentemente nos idosos:

e ingestdo de valor energético total fraco. E muito frequente que, por dificuldades
de mastigacdo ou degluticdo, deficiente salivacdo (boca seca) ou outros
problemas bucodentarios os idosos vdo restringindo a quantidade de alimentos
que ingerem, logo, também a quantidade de micronutrientes. Também uma certa
anorexia por perda de gosto, soliddo, depressdo, podem ter 0 mesmo resultado;

e deficiéncias na preparacdo dos alimentos. Uma cozedura demasiado prolongada
ou com excesso de agua origina a perda de vitaminas, prejudicando o que
deveria ser uma alimentacdo adequada. O mesmo acontece com Sucessivos
reaquecimentos, muito frequentes em quem vive s6 com dificuldade em se
abastecer, por perda de autonomia ou caréncias econémicas;

e necessidades superiores ao habitual por razbes fisiolégicas ou existéncia de
patologias;

e perturbacbes de absorcdo e do metabolismo das vitaminas por patologias
digestivas crénicas, interferéncias com medicamentos, alcoolismo, etc..

De entre os défices vitaminicos mais frequentes nos idosos e ja referidos em capitulo
anterior, avulta o défice em vitamina D. Sabendo da sua relacdo com a exposicdo da
pele a luz solar, podemos associa-lo ao facto de o idoso diminuir a sua atividade no
exterior e estar mais confinado ao seu domicilio, sobretudo se vive s em habitacdo com

escadas, sem elevador, numa rua ingreme, etc.. Isto para além das alteraces fisiologicas
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devido a idade ja atras referidas e que diminuem a producdo desta vitamina. Sendo a
presenca da vitamina D importante para a absorcdo de célcio pelo organismo, ha aqui
um importante fator de risco de osteoporose, de quedas e de fraturas, sobretudo do colo
do fémur.

Em muitos inquéritos se tem verificado a baixa incidéncia de ingestdo de suplementos
vitaminicos, que tem algo a ver com uma deficiente avaliacdo nutricional dos idosos.
Por outro lado, mesmo quando sdo prescritos, muitas vezes sdo vistos pelo idoso como
supérfluos em relacdo a outros medicamentos, sobretudo em época de grandes
dificuldades econémicas, como a que se vive atualmente. E este um facto bem
conhecido de todos os farmacéuticos, que se confrontam com ele quase diariamente.

Por contraste, hd uma parte da populacdo que, sem esses constrangimentos econémicos,
se “auto-prescreve” esses suplementos de forma indiscriminada. O “marketing”
farmacéutico, atento a esse nicho de mercados, promove todo o tipo de suplementos, em
campanhas que chegam a recomendar um produto que contém ‘“‘vitaminas e minerais de
AaZ”, sendo o A a vitamina A ¢ 0 Z 0 zinco. Raciocinando, facilmente se conclui que
nem todos os individuos precisardo da mesma forma destes micronutrientes “de A a Z”,
correndo-se até o risco de provocar desequilibrios perigosos para a saude.

Os suplementos vitaminicos sdo importantes em certos casos, mas devem ser prescritos
por alguém especializado nessa &rea e depois de uma avaliacdo séria das necessidades

nutricionais do individuo.
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5.2 Capitulo: Importancia da avaliacao do estado nutricional do
idoso

Desde que estudos cada vez mais numerosos e abordando aspetos mais diferenciados
foram estabelecendo a estreita relacdo entre a nutricdo e o aparecimento de
determinadas doengas, tém-se multiplicado as tentativas de melhor compreender como
se relacionam estes dois aspetos e também de criar instrumentos que permitam avaliar o
estado nutricional de um individuo.

Com efeito, estes estudos abrem caminho para uma abordagem do envelhecimento e da
origem de certas patologias um pouco diferente da visdo biomédica ou psicossocial,
possibilitando prevenir ou atenuar certos problemas que, depois de instalados, séo de
dificil tratamento. A desnutricdo ou mé& nutricdo tém consequéncias sobre aspetos
fisiologicos, como a capacidade imunoldgica ou a fadiga, e psicologicos, como a apatia,
0 desleixo consigo proprio, a depressao. Estas situacdes aumentam o risco de doenca e o
recurso a hospitalizacdo ou a institucionalizacao.

A mé nutri¢do tem portanto elevados custos de saude. A sua investigacdo tem incidido
sobretudo em ambiente hospitalar. No entanto, a sua origem situa-se sobretudo a nivel
da familia ou da comunidade, onde seria possivel evitar 0 seu agravamento, pelo que
uma intervencdo precoce (pela difusdo de mais informacéo, por exemplo) seria muito
benéfica para prevenir males futuros.

A avaliacédo do estado nutricional em idosos tem como principais objetivos:

e Determinar a adequagdo da ingestdo alimentar/nutricional as necessidades
individuais;

e ldentificar fatores de risco de desnutrigéo;

e Diagnosticar situagdes de malnutricao;

e Identificar a etiologia dos défices nutricionais;

e Elaborar e aplicar estratégias terapéuticas;

e Avaliar a efetividade da estratégia aplicada (Ferry et al., 2004; Mesa e Dapchich,
2006)’

A avaliacdo do estado nutricional pode ser feita a quatro grandes niveis

e Avaliacgdo clinica e funcional;

e Avaliacdo da ingestdo alimentar;

e Auvaliacdo antropométrica e da composicao corporal;
e Avaliacdo bioquimica e imunolgica®

7 “Manual de Gerontologia” pag. 53
® Ibidem pég. 54
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De forma muito simplificada, focaremos alguns aspetos contidos nestes quatro niveis de
avaliacao:

e A avaliacdo clinica e funcional engloba a historia clinica (antecedentes pessoais
e familiares, atividades diarias habituais, atividade fisica, medicacdo alteracdes
de peso, etc.), o exame fisico (sinais de desnutricdo visiveis na face unhas, pele,
etc., perda de gordura subcutanea, perda de massa muscular), a forca muscular.

e Avaliacdo da ingestdo alimentar, feita pelo proprio (se possivel) ou pelo seu
cuidador (registo dos alimentos ingeridos, frequéncia do seu consumo, etc.)

e Avaliacdo antropométrica e da composi¢cdo corporal — baseia-se na estatura,
peso, indice de massa corporal (IMC), perimetros (do braco e da barriga da
perna; da cintura — importante como indicador da gordura visceral), pregas
cutaneas, impedancia bioeléctrica, dados de referéncia e perfis antropométricos
(no caso de Portugal, comparacdo com perfis tracados para 0s idosos
portugueses)

e Avaliacdo bioquimica e imunoldgica — os indicadores bioquimicos séo utilizados

para aferir o estado nutricional na pratica clinica e na investigacdo. O nivel
desses indicadores no organismo também da indicagbes sobre o estado
nutricional do individuo e da sua capacidade imunoldgica. Uma contagem
excessivamente baixa de linfécitos, por exemplo, indica malnutricdo grave e tem
alta correlagdo com mobilidade e mortalidade.
Para a avaliacdo destes diferentes niveis existem varios métodos e instrumentos de
avaliacdo que, separadamente, ndo permitem uma avaliagdo global segura, pelo que
diversos autores recomendam o recurso a uma combinacédo de indicadores.
De tudo o que atras ficou exposto, podemos concluir que a avaliagdo nutricional do
idoso, sendo muito importante, € também um processo complexo que tera que ser

sempre feito por alguém habilitado e com experiéncia destes procedimentos.
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6.2 Capitulo: Fatores determinantes do estado nutricional em
idosos

Embora seja geralmente reconhecida a importancia da alimentacdo na salude de um
individuo, € menos conhecido o grande nimero de fatores que se conjugam para que
essa alimentagéo seja equilibrada em quantidade e em qualidade, sobretudo nas pessoas
idosas. Fala-se hoje muito de alimentacdo e nutricdo, mas as precaucdes com esse
assunto tém-se centrado sobretudo no problema da obesidade, pela dimenséo social que
tem vindo a tomar nos paises industrializados ou, no extremo oposto, na anorexia. Sao
raros os programas de divulgacdo que se dirigem especificamente a nutricdo das pessoas
idosas e, no entanto, isso seria de extrema importancia para os proprios idosos e para 0s
seus cuidadores porque, com pequenas alteragdes nos seus habitos alimentares,
conseguiriam proporcionar-lhnes uma alimentagdo mais correta. No capitulo 8
(“Implementa¢do de solugdes”) abordaremos algumas hipoteses de solugdes de

problemas muito frequentes na alimentacdo dos idosos.

Fatores Fisioldgicos

> Saude oral
Acuidade sensorial
Inatividade/imobilidade
Perda de massa muscular _—
> Aumento da massa gorda l
Densidade dssea
» Diminui¢do da fung2o imunitdria
s Diminuicdo do pH géstrico

\ 5 o) |

B

Adaptado de Boyle e Morris, 1999.

Fatores Neuropsuologl:os

deméndas...)

\

e

Doenga neurolégicas (Parkinson, Alzheimer, outras ]

Diminuigao das capacidades cognitivas
Depressao

> Alteragbes do estado emocional

)

7/
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| / 2 2 : :
i ( Fatores Socioeconémicos/culturais
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| preparagao de géneros alimenticios Falta de conhecimentos em termos
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Figura 1:

“Fatores determinantes do estado nutricional em idosos”
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Ao observarmos a Fig. 1, verificamos que séo apontados quatro tipos de fatores, todos
eles importantes para o estado nutricional do idoso e que ndo devem ser considerados
como agindo independentemente uns dos outros.

Os fatores fisiologicos apontados ja foram referidos anteriormente, no ponto 2.1.
(“Principais alteragdes fisioldgicas ligadas ao envelhecimento”) bem como o seu
impacto nas necessidades nutricionais dos idosos (ponto 2.2.). Também foi salientado
que os fatores neuropsicoldgicos interferem com a nutricdo, ndo s6 pelas patologias em
si e pela diminuicdo de capacidades a varios niveis (motor, cognitivo,...) delas
decorrente mas também pela medicacdo (frequentemente polimedicacdo) a que obrigam
e que interagem com os nutrientes (cf. T. 2 — Relagdo farmaco-nutrimento).

Havendo uma estreita relacdo entre fatores socioecondémicos / culturais e os fatores
ambientais (visto que, se houver desafogo econémico os fatores ambientais apontados
poderdo ser minimizados), vamos analisar os primeiros mais detalhadamente. E, ao
fazé-lo, teremos em mente sobretudo a populagéo idosa portuguesa.

Grande parte dessa populacdo apresenta duas caracteristicas, que em muitos casos se
sobrepbem, e que sdo altamente condicionantes de uma qualidade de vida que seja, no
minimo, aceitavel: baixos rendimentos, quantas vezes no limiar da pobreza, e um baixo
nivel de instrucdo. Os baixos rendimentos tém reflexo em todos os aspetos da vida do
idoso. A salde oral é descuidada porque os tratamentos sdo caros e, salvo em casos
raros, ndo sdo comparticipadas pelo Servico Nacional de Satude (ver folheto “A Saude
Oral dos Idosos”, em anexo). Além disso, sobretudo nos meios rurais, a perda de dentes
é encarada culturalmente como algo natural na velhice e ndo se pensa em remedia-la,
mesmo quando haveria posses para isso. O mesmo se passa com as dificuldades de
visdo, que condicionam as atividades da vida diaria e, portanto, também a preparacao
dos alimentos e a confeco das refei¢des.

Os baixos rendimentos condicionam também a qualidade e a localizacdo da habitacéo.
Casas com poucas condicGes de habitabilidade, em que a preparacdo das refeicbes
também ndo é facil, juntamente com dificuldade de mobilidade (muitas vezes edificios
antigos com andares altos sem elevador), condicionam a aquisicdo frequente dos
alimentos e o seu transporte. Por isso, é natural que os alimentos facilmente pereciveis,
como frutas e legumes, sejam preteridos em relacdo a outros, de maior durabilidade.
Ora, sendo estes os maiores fornecedores de vitaminas ao organismo, podemos também

relacionar a sua fraca ingestdo com o défice vitaminico tdo frequente nos idosos.
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Muitas vezes 0s acessos S80 maus, 0S passeios em mau estado e o estacionamento
desordenado sobre eles ndo incentivam a saida de casa, antes reforcam o isolamento e a
inatividade, com todas as consequéncias negativas para a saude do idoso.

Vérios fatores se conjugam para que se instale um estado depressivo (que nao tem
necessariamente a ver com o0 aspeto socioeconémico) que leva a um progressivo
desinteresse pelo convivio, sobretudo se ndo houver familiares, amigos ou vizinhos que
possam ajudar a inverter essa tendéncia.

Muitas vezes a depressdo é causada por um acontecimento traumatico, como a morte de
cdnjuge, ou por perdas sucessivas (por exemplo, dos amigos que adoecem ou vao
falecendo). A alimentacdo ressente-se desse estado de espirito, ndo ha vontade de
cozinhar, ainda mais se a aquisicao e prepara¢do dos alimentos ndo é facil ou é motivo
de preocupacéo financeira.

A tristeza e a soliddo, o sentimento de inutilidade, marginalizacdo e abandono, muitas
vezes referidos pelos idosos a viverem sos, revelam-se frequentemente no desinteresse
pela alimentacdo. A rotina das refeicBes, que se mantém enquanto é partilhada com
outro(s), é quebrada quando se perde a companhia e, com ela, a necessidade de as
preparar.

A perda de peso que resulta de uma alimentacdo deficiente ndo € vista, muitas vezes,
como um sinal de alerta, mas até como algo de benéfico (“até lhe faz bem”, ouve-se
frequentemente), confundindo o que poderia ser bom noutras idades com algo que,
sabe-se hoje, é normalmente prejudicial no idoso.

De entre varios estudos sobre os habitos alimentares dos idosos portugueses, referirei
um de 2005 (“Preparacdo e confecdo de alimentos e refeicdes” — Afonso et al., 2005)°,
destacando algumas das suas conclusdes:

- a aquisicdo de géneros alimenticios era efetuada, normalmente, no comércio de
proximidade: padarias, frutarias, talhos, supermercados de baixo custo. No entanto,
muitos idosos referiam problemas fisicos que condicionavam a ida as compras ou 0 seu
transporte. Outros referiam a inexisténcia desses estabelecimentos nas proximidades e a
escassez de transportes, ficando condicionados ao que os familiares lhes forneciam.
(Isto demonstra a enorme importancia do comércio de bairro, ndo s6 como ponto de
abastecimento mas também de convivio. As presentes dificuldades econdmicas, bem

como a avancada idade de muitos destes proprietarios, tém levado ao encerramento de

° apud. “Manual de Gerontologia” pag.45
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muitos destes pequenos estabelecimentos, com todas consequéncias negativas sobretudo
para a populagdo idosa destes bairros);
- notou-se uma enorme preocupacao com a aquisicao de géneros a baixo custo (mais
uma vez a condicionante econdémica) e a necessidade de frequentar lojas ja familiares,
onde fossem auxiliados na escolha, precos e localiza¢éo dos produtos;
- quanto a preparacdo e confecdo dos alimentos, a tendéncia era para manter a forma
tradicional. Os equipamentos mais modernos, como 0 micro-ondas, eram utilizados
apenas para aquecer alimentos ou bebidas;
- as idosas portuguesas assumem que, a medida que as suas dificuldades vao
aumentando e véao perdendo confianga nas suas capacidades, véo alterando a forma de
preparar e confecionar os alimentos. O almoco € normalmente a refeicdo mais
elaborada, o jantar € mais leve, muitas vezes sopa, sandes e fruta. Quando as
dificuldades de saude se acentuam, recorrem, quando € possivel, a ajuda de redes de
suporte disponivel;
- embora a forma de cozinhar fosse a tradicional, havia muitas vezes a preocupacao de
utilizar menos sal e menos gordura, recorrendo-se sobretudo aos grelhados;
- muitos dos idosos do sexo masculino aprenderam a cozinhar, por necessidade, nesta
fase da vida, pelo que preparam refeicdes simples, muitas vezes apenas merendas.
“De uma forma conclusiva, este estudo destaca o facto que os determinantes da
aquisicao, preparacdo dos géneros, sua confecdo e consumo eram marcadamente
determinados por caracteristicas socioecondémicas (preco, disponibilidade de
locais e géneros, habitos alimentares, tradicdes, presenca de suportes formais ou
informais) a par de condicionantes fisicas e de satde (condicionalismos inerentes
ao proprio processo de envelhecimento, presenca de patologia crénica e
consequente modificagdo de habitos alimentares) e realga-se a importancia dos

fatores psicologicos (soliddo, perda do cénjuge) que era absolutamente

condicionante da forma de expressar a auséncia de qualidade de vida relacionada

com a alimentacio™*.

% In “Manual de Gerontologia”, pag. 46
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7.2 Capitulo: Alternativas alimentares

Durante séculos, a alimentacdo das populagdes europeias baseou-se hum certo nimero
de produtos, por vezes bastante restrito, cujo cultivo era condicionado pelas condi¢cBes
climaticas da regido mas que satisfazia as necessidades energéticas dessas populacoes e
do seu modo de vida.

No século XVI, e muito como consequéncia das navegacdes portuguesas e espanholas,
foram introduzidas na Europa novas espécies, como a batata e 0 milho, que rapidamente
conheceram um forte consumo, tornando-se a base da alimentacdo e substituindo em
parte outros produtos, como a castanha. Eram produtos naturais que permitiam uma
maior variedade alimentar sem provocar desequilibrios notérios.

Tudo se modificou, principalmente a partir da segunda metade do século XX. A
facilidade de transporte, que permitiu consumir produtos até entdo desconhecidos ou
demasiado caros, a substituicdo de outros até entdo muito utilizados, como o azeite, por
produtos industriais apoiados por fortissimas campanhas de marketing, como as
margarinas e os 6leos industriais (mais baratos), modificaram profundamente os habitos
alimentares tradicionais. Ao mesmo tempo o aparecimento dos mais variados produtos
alimentares, enlatados, pré-cozinhados, refeicdes prontas, das cadeias de “fast food”,
etc., que em muitos casos vieram dar resposta a um menor tempo disponivel para
adquirir e preparar os alimentos, alteraram os habitos de consumo e 0s gostos
alimentares. Estes novos habitos, tornados rotina em muitas familias, vieram
desequilibrar, pelo excesso de sal, gorduras ou agucares utilizados e a quase auséncia do
consumo de frutos e legumes, a variedade e quantidade de nutrientes necessarios ao
nosso organismo e de que a obesidade e pré-obesidade que se verificam em grande parte
da populacdo, mesmo infantil, sdo consequéncia, sendo ja consideradas um problema de
salde publica.

Tudo isto levou a uma crescente preocupagdo com o0s habitos alimentares que sdo
responsaveis, por exemplo, pelo aumento de acidentes cardiovasculares e da diabetes

em muitos paises.
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7.1 - Dieta mediterranica

O conceito de dieta mediterrénica refere-se aos hébitos alimentares tradicionais nos
paises da bacia do Mediterraneo que consistem na variedade e na abundancia de
alimentos de origem vegetal e na moderacdo de alimentos de origem animal, assim
como no consumo de produtos alimentares locais, frescos e sazonais (0 que assegura a
necessaria variedade). Na confecdo dos alimentos, privilegiam-se as sopas, 0s
ensopados, as caldeiradas, 0s assados com pouca gordura. A gordura mais utilizada é o
azeite (cuja producdo se situa sobretudo na zona mediterranica).

Embora Portugal ndo esteja situado mesmo no Mediterraneo, sofre a sua influéncia e as
suas culturas sdo do tipo mediterranico.

O interesse pela dieta mediterranica iniciou-se nos Estados Unidos, nos anos 60, quando
o Professor A. Keys, da Universidade de Minnesota notou a baixa incidéncia de doencas
cardiovasculares e a relativamente elevada esperanca de vida nas populacdes
mediterranicas, relacionando o consumo de gordura com o aumento do colesterol e o
risco de mortalidade por doenca cardiovascular.

Um estudo comparativo das dietas de varios paises, que ficou conhecido por “Estudo
dos 7 Paises” (Keys, 1970), confirmou a sua hipdtese, o que aumentou o interesse pela
dieta mediterranica.

Atualmente esta dieta é candidata a ‘“Patriménio Imaterial da Humanidade” da

UNESCO, sendo essa candidatura apoiada pela DGS (Direcdo Geral de Saude).

7.2 - Dieta Vegetariana

A dieta vegetariana, que desde sempre foi praticada por alguns grupos (muitas vezes por
raz0es religiosas) ou individualmente, tem vindo a ganhar adeptos, em parte por reacéo
aos excessos ou desequilibrios alimentares das sociedades modernas.

A dieta vegetariana substitui a carne e o0 peixe por proteinas de origem vegetal. A soja,
por exemplo, é uma boa fonte de proteinas e da maior parte dos aminoacidos essenciais.
As proteinas de origem animal contém colesterol e niveis elevados de gorduras
saturadas que contribuem para o estreitamento e endurecimento das artérias, com a
agravante de serem ingeridas normalmente em quantidade superior as necessidades do
organismo.

Séo preferidos os hidratos de carbono integrais porque, em relacdo aos refinados, tém
mais fibra, mais vitaminas, sais minerais e proteinas.

38



S6 os alimentos de origem animal contém colesterol, pelo que ele ndo existe numa
alimentacdo totalmente vegetariana. Um regime lacto-ovo-vegetariana contém
colesterol numa proporcdo que depende do ndmero de ovos e produtos lacteos
ingeridos.

Como gorduras polinsaturadas, e para substituir 0 6mega-3 existente no peixe, podem
ser consumidos alimentos que também s&o ricos em dmega-3, como nozes, améndoas,
6leo de gérmen de trigo, Oleo de soja. As gorduras monoinsaturadas, como o azeite, sdo
benéficas para o organismo (como foi dito para a dieta mediterranica). No entanto, é
bom ter em conta que as gorduras, mesmo benéficas, devem ser consumidas com
moderacéo.

Quanto a vitaminas e sais minerais, se a alimenta¢do num regime ovo-lacto-vegetariano
for variada, normalmente ndo se verificam caréncias. No caso de um regime vegetariano
estrito, tem de haver alguns suplementos. E o caso da Vitamina B12 que ndo é
armazenada nos alimentos de origem vegetal. Por isso os leites de soja comercializados
sdo normalmente aditivados com esta vitamina.

Os regimes vegetarianos adequadamente planeados sdo saudaveis e oferecem beneficios
para a salde no que respeita a prevencao e tratamento de certas doencas. Como todos 0s
regimes alimentares é necessario que sejam equilibrados, com diversidade de alimentos,
evitando a monotonia ndo s6 em termos nutritivos mas também em paladar, tendo
também em atenc&o as diferencas entre 0s sexos e as necessidades relacionadas com as

vérias fases da vida humana — gestacdo, infancia, adolescéncia, idade adulta e velhice.

Alternativas na alimentacéo

Rica em fruta fresca Substitui a carne e o peixe por fontes proteicas
Rica em vegetais frescos de origem vegetal. O feijdo de soja, 0s varios
Rica em cereais tipos de feijdo, o gréo-de-bico e as lentilhas
Elevado consumo da gordura do azeite sdo boas fontes de proteina que, quando
Mais consumo de peixe do que carne combinados com outros alimentos, podem
Moderado consumo de vinho suprir as necessidades de proteina de todos.

Gorduras, 6leos e
doces Carnes,
y—- substitutos da
\ carne e outras
‘@a Yo, Dproteinas
Leite S
Srt
( | 3
*> A"
Vegetais Frutas
=

Sementes, Grios e outros cereais

Figura 2: Dieta Mediterrdnia Figura 3: Dieta Vegetariana
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8.2 Capitulo: Implementacio de solucoes

Sendo a nutricdo um fator tdo importante para a qualidade de vida e a satde do idoso,
deveria ser dada uma particular atencdo a divulgacdo de informacdo que auxiliasse o0
idoso e/ou os seus cuidadores a fazer opgcGes corretas e ndo necessariamente mais caras.
Como exemplo, de referir a pequena brochura com coordenacéo cientifica da Professora
Isabel do Carmo (2011), publicada na web, intitulada “Comer bem é + barato” e
elaborada por ocasido de um coléquio sobre alimentacdo realizado na Fundagdo
Calouste Gulbenkian. Essa brochura (também distribuida em papel) ndo s6 sugere
receitas simples e baratas, ricas em determinadas vitaminas e minerais, mas também
explica a funcdo desses nutrientes no organismo e da conselhos para a melhor
conservagdo dos alimentos. Uma brochura desse género, elaborada especificamente para
a populacéo idosa, seria de grande utilidade. Poderia ser produzida pela Direcdo Geral
de Saude (DGS) e distribuida através das Juntas de Freguesia, paroquias,

supermercados, gratuitamente ou por um pre¢o simbalico.

8.1 - Implementacao de solu¢éoes em ambientes familiares

Alguns cuidados na aquisicdo de géneros alimenticios podem resultar numa alimentagéo
mais equilibrada:

- a0 comprar produtos horticolas, juntar uns de maior durabilidade com outros mais
facilmente pereciveis, que serdo consumidos em primeiro lugar. Fazer o mesmo com as
pecas de fruta mas atendendo também ao seu grau de maturacdo. Diferentes graus de
maturacdo permitirdo um consumo diferenciado ao longo de vérios dias;

- é importante que ndo se comprem sempre 0s mesmos produtos. A variedade é
essencial para a ingestdo dos nutrientes mas, por habito ou por preferéncias, ha por
vezes a tendéncia para adquirir quase sempre 0s mesmos produtos;

- 0 local onde sdo feitas as compras também é importante. Nas pequenas mercearias de
bairro (se as houver) é mais fécil encontrar fruta de menor calibre e, portanto, mais
barata, do que nos supermercados ou nas grandes superficies, além de que normalmente
€ mais saborosa por ser colhida numa fase de maturacdo mais avancada e ter menos

tempo de transporte ou de refrigeracdo. O mesmo se passa com outros produtos. E
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dificil, por exemplo, encontrar uma couve-flor pequena ou limdes pequenos num grande
supermercado. Ora para um idoso que viva sO, ou quase sO, ndo sdo precisas grandes
quantidades, além de que pequenas quantidades sdo mais faceis de transportar e
permitem variar mais. Também € conveniente pedir para fracionar os alimentos em
pequenas quantidades.

Estas sugestdes tanto servem para o idoso que faz as suas compras como para 0S Seus
familiares ou cuidadores, quando sdo estes que as fazem.

Quanto a confecdo dos alimentos ha também alguns aspetos a ter em conta:

- podem ser cozinhados para mais do que uma refeicdo (¢ mais econdmico), sendo
depois repartidos em pequenas porc¢des que podem ser congeladas;

- podem ser usadas ervas aromaticas para temperar, compensando a reducdo de sal e
tornando a comida mais apetitosa;

- as sopas, que nunca devem ser esquecidas, ndo devem ser totalmente passadas (tipo
creme), a ndo ser que haja dificuldades de mastigacdo ou degluticdo. A mastigacao
estimula a salivacdo e, sabe-se hoje, tem influéncia na atividade do hipocampo, regido
do cérebro importante para a manutencdo das fungdes da memoria e aprendizagem. No
entanto, a trituracdo completa dos componentes da sopa é muito usada por ser um
processo muito facil e rapido.

Os cuidadores do idoso devem estar atentos a variagdes anormais do seu peso corporal
ou das porgdes ingeridas. Se ndo for possivel manter a quantidade, fortificar as
refeicbes, por exemplo, com leite em p6 nas sopas, batidos, etc. Também o farelo de
trigo pode ser utilizado facilmente para tornar as sopas mais nutritivas. E nunca
esquecer a ingestdo de liquidos, que é essencial sobretudo nos idosos. Para facilitar,
pode ser feito pelo cuidador um cronograma simples que registe a quantidade e o tipo de
alimentos e liquidos ingeridos.

E (igualmente importante!), se for possivel, acompanhar o idoso durante a sua refeicdo,
conversando com ele, lembrando-lhe assuntos que o interessem, trocando impressdes
sobre algum programa de televisdo (ou radio, menos frequentemente). Muitas vezes a
televisdo é uma grande companhia para o idoso que esta sO, e dai que sejam também
muito importantes programas que falem de assuntos relacionados com o0s seus
problemas e necessidades. Sdo um meio eficaz de divulgacdo e diga-se em abono da
verdade que muitas vezes tem havido esse cuidado, sendo convidados especialistas

destas areas para programas que tém grande audiéncia entre 0s idosos.
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8.2 - Implementacao de solu¢oes em instituicoes para idosos

A alimentacdo em instituicdes para idosos tem problemas muito especificos que se
prendem com a heterogeneidade de gostos individuais ou culturais, necessidades
nutricionais e limitacdes fisioldgicas e/ou cognitivas dos utentes, pelo que necessita de
pessoal habilitado ndo s6 para identificar as necessidades desses idosos mas também
para gerir um orgamento que muitas vezes condiciona as op¢des mais desejaveis.

De modo geral, as ementas sdo programadas de modo a cobrir as necessidades dos
utentes. Mas ndo devemos esquecer que, ao falar de instituicbes para idosos, estamos a
englobar instituicdes com todos os requisitos de conforto e acompanhamento médico e
outras que sdo apenas depositos de idosos sem condigdes minimas sequer de higiene.

As ementas sdo estabelecidas a partir de planos alimentares de base normalmente
equilibrados do ponto de vista nutritivo. Acontece que nem todos os utentes ingerem a
quantidade que lhes é necessaria nem toda a variedade dos alimentos apresentados. E
portanto preciso dar atencdo aos consumos de cada um, de modo a compensar noutra
refeicdo o que foi deixado de lado anteriormente. Por exemplo, se ao almogo um utente
ndo comeu a fruta, essa falta pode ser compensada na merenda (pode ser servido um
batido de fruta). Convém também tentar perceber a razdo da recusa. Ha raz6es culturais
(ou religiosos) que levam a preferir ou rejeitar certos alimentos. Sdo fatores que
interferem na alimentacao e que muitas vezes sao completamente ignorados.

A variedade dos alimentos € essencial.

Importante é também a sua apresentacdo. As refeicdes devem ser visualmente atrativas,
com diferentes sabores, cores, formas, texturas ¢ aromas (os “truques” usados para as
criangas podem ser usados para todos, incluindo os idosos). Ha utensilios de cozinha
muito faceis de usar e que proporcionam formas divertidas de apresentar os alimentos e
que podem ser motivo de surpresa e de conversa, 0 que é sempre saudavel. N&o
esquecer que as refeicdes sdo momentos de socializagdo, mesmo em instituicdes e que
um ambiente agradavel e descontraido podera ser tdo ou mais benéfico do que a propria

refeicéo.
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Conclusoes

O aumento da esperanga de vida e o consequente envelhecimento da populagéo colocam
hoje inUmeros desafios a nivel individual, familiar e coletivo a que urge dar resposta.
Cada vez mais 0s cientistas investigam os mecanismos do envelhecimento humano para
retardar ou minorar os seus efeitos negativos, como doencas graves e perda de
mobilidade e de autonomia a vérios niveis. E necessario criar servicos inovadores que
permitam uma sociedade inclusiva e solidaria, que ndo segregue e isole 0s seus idosos
(e ndo s0), antes Ihes possibilite a participacdo ativa enquanto isso lhes for possivel e
Ihes assegure um acompanhamento e apoio que Ihes permitam manter a sua dignidade

até ao fim da vida.

A mudanca demografica das sociedades deu-se de forma rapida, o que dificultou o
ajustamento das mentalidades e a criacdo de instituicbes adaptadas a nova realidade. No
entanto, houve quem previsse as consequéncias dessa mudanca e se interessasse pelo
estudo do envelhecimento e da pessoa idosa, contribuindo para o nascimento, ao longo
do século XX, de uma nova ciéncia: a Gerontologia. Indo além dos aspetos médicos e
patoldgicos, objeto da Geriatria, a Gerontologia faz uma abordagem integrada do idoso,
atendendo aos seus aspetos bioldgicos, psicolégicos e sociais. E por isso que se pode
considerar a Gerontologia como uma “area de futuro”, cada vez mais necessaria e para
onde confluem os conhecimentos de numerosas areas cientificas.

Muitos tém sido os aspetos abordados para um melhor conhecimento dos processos do
envelhecimento humano. E recente o interesse pelo estudo da nutricdo como um dos
fatores essenciais desse processo. Mas a relacdo entre nutricdo, processo de
envelhecimento e patologias do sujeito idoso é hoje indiscutivel, pelo que a nutricdo
comeca a ser encarada a dois niveis de prevencdo: primaria (como na osteoporose e no
fortalecimento do sistema imunitario) e secundaria (no tratamento de doencas ja
instaladas). Sendo o envelhecimento um processo que se desenrola no tempo, é
essencial a divulgacdo de informacéo fidedigna que oriente os individuos para escolhas
nutricionais mais corretas ao longo de toda a sua vida. Serd a melhor forma de
prevencdo. Mas, dado que a populacdo idosa tem necessidades especificas no que

respeita a nutricdo, € muito importante que essa informacdo seja acessivel, ndo s6 aos
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profissionais de saude, mas também ao publico em geral, de forma simplificada mas
correta. Isso incentivara os idosos a tomar parte ativa na preservacdo da sua saude e
também ajudara os seus familiares/cuidadores a sentir-se mais confiantes nos seus
procedimentos.

Os estudos sobre nutricdo e sua relagdo com o declinio cognitivo sdo complexas, pelas
diferengas individuais, o numero de varidveis envolvidas e pela necessidade de
observac0es longitudinais em amostras alargadas. Mas é um campo que se tem revelado
promissor e que podera contribuir para evitar, retardar ou minorar algumas das
patologias associadas ao envelhecimento, com todos os beneficios individuais e sociais

dai decorrentes.
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ANnexos

Estudo A — “Factors associated with nutritional status in a group of people in an early
stage of dementia”; autores B. Holm, O. Soderhamn, 2003

Estudo B — “Nutritional factors, cognitive decline, and dementia”; autores Angelo Del

Parigi, Francisco Panza, Cristiano Capurso, Vicenzo Solfrizzid, 2005

Estudo C — “Nutritional status, chewing function and vitamin deficiency in geriatric
inpatients” —dos autores H. Leischker, G. F. Kolb, S. Felschen-Ludwig, 2010

Folheto — "Salde Oral nas Pessoas Idosas". Publicacdo da DGS/ Ministério da Salde
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people in an early stage of dementia
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Abstract—Background & aim: Beside cognitive and behavioural problems, nutritional difficulties and weight loss are
often observed at the beginning of dementia disease. This weight loss has been hard to explain. But previous research
has shown that it is not related to increased energy expenditure but rather to deficiency in intake at the beginning of
the disease. The aim of this study was to investigate possible factors that may be associated with nutritional status
among people in an early stage of dementia. Methods: Fifty-nine individuals with perceived impaired memory were
interviewed with three assessment instruments and a number of other structured questions. Results: The results
showed that predictors for nutritional status were: eating smaller portions, partly lost learned practices, and having
a dry mouth. Conclusions: Caring actions for this patient group should focus on support at meals and maintaining

oral health. © 2003 Elsevier Science Ltd. All rights reserved.

Key words: ageing; eating; undernutrition; weight loss

Introduction

People with manifest dementia often have great diffi-
culties in meeting universal self-care requisites, like
maintaining a sufficient intake of fluid and food (1). But
nutritional problems are also common among people in
an early stage of dementia. Beside the cognitive and
behavioural problems, nutritional difficulties and weight
loss are often observed. This weight loss has been hard
to explain. However, it seems that it is not related to
increased energy expenditure but rather to deficiency in
intake at the beginning of the disease (2).

It has been shown that losing weight has a great
impact on morbidity and mortality in older people. Day
et al. (3) found that individuals who lost more than 10%
of their body weight between age 70 and 75 years had
significantly higher mortality risk during the following
5 years compared to individuals who were relatively
stable in their body weight and lost less than 5%. For
individuals with Alzheimer’s disease, nutritional factors
may also play an important role in the cognitive defect.
But the complicated and multifactorial pathology of the
disease and how such factors interact with various
genetic, environmental, and biological factors is far
from clear (4). White et al. (5) showed in one study that
weight loss was associated with severity and progression
of disease in individuals with Alzheimer’s disease.
Weight loss was found to be a predictor of mortality,
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while weight gain appeared to have a protective effect in
Alzheimer’s disease.

Caring for and caring about people with dementia
is a difficult and demanding undertaking for informal
and professional caregivers, both in home care and in
institutional settings. In an early stage of dementia,
chaotic feelings and despair may be frequent both
among relatives and the patients themselves. To be able
to enhance health and well-being for these patients by
helping them to meet their nutritional needs is an
important task for nurses and other caregivers. One way
of approaching the problem is to identify factors that
may be associated with nutritional status in this
particular patient group.

The aim of this study was to investigate possible
factors that may be associated with nutritional status
among people in an early stage of dementia.

Methods

Sixty-nine consecutively chosen individuals, who—
because of worries about perceived impaired mem-
ory—consulted a special dementia unit in western
Sweden in 2000-2001, were asked to participate in the
study. Inclusion criteria were informed consent and
scoring higher than zero on the cognitive part of the
Alzheimer’s Disease Assessment Scale (ADAS-COG)
(6-8). Six individuals scored zero on the ADAS-COG
and were thus not considered to have any impaired
cognitive functions. Four other individuals refused to
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participate. The remaining 59 individuals were included
in the study.

The participants were interviewed with three struc-
tured assessment instruments and a number of other
structured questions related to nutrition and daily living.
The used instruments were the ADAS-COG (6-8), the
Mini Mental State Examination (MMSE) (9), and the
Mini Nutritional Assessment (MNA) (10). Reliability of
the Swedish versions of these scales were estimated as
internal consistency with the Cronbach’s alpha coeffi-
cient (11) for each instrument. All three scales were
treated as interval scales.

The ADAS is a comprehensive assessment instrument
that originally was designed for evaluating the severity
of cognitive and non-cognitive behavioural dysfunctions
of individuals with Alzheimer dementia. The scale was
developed to evaluate the effects of drugs given to
improve cognition or behavioural impairments asso-
ciated with Alzheimer’s disease. Evidence of reliability
and validity has been shown for the original scale (6, 7).
In the Swedish version of the cognitive part of the scale,
ADAS-COG, which was used in this study (8), the
participants were assessed with 13 cognitive items. These
were: word-recall task, naming objects and fingers,
delayed recall, commands, constructional praxis, idea-
tional praxis, orientation, word-recognition task, re-
membering test instructions, spoken language ability,
word-finding ability in spontaneous speech, comprehen-
sion, and concentration/distractibility. The summation
score range is 0-85, where a higher score indicates a
higher degree of cognitive dysfunction. Validity of the
Swedish version that was used in this study was assessed
as concurrent validity by computing the Pearson’s
correlation coefficient between total mean scores of the
ADAS-COG and the MMSE.

The MMSE includes 11 items that reflect cognitive
aspects of mental functions. It is divided into two
sections. The first part tests orientation, memory, and
attention. The second part assesses ability to name,
follow verbal and written commands, write a sentence
spontaneously, and copy a complex polygon. Evidence
of reliability and validity of the original version of the
scale has been shown by the constructors. The MMSE
score is obtained by summing up the scores for the
individual items to a total score of 0-30 (9). A score
lower than 23 indicates disturbance of cognitive func-
tions (12). Concurrent validity of the Swedish version
was estimated as the Pearson’s correlation coefficient
between total scores of the ADAS-COG and the
MMSE.

The MNA is an instrument for evaluating nutritional
status of frail older people. It consists of 18 items that
reflect anthropometric measures, general status (life-
style, medication, and mobility), dietary status (meals,
food and fluid intake, and autonomy in feeding), and
subjective status (self-perception of health and nutri-
tion). Total summation score ranges from 0 to 30. The
scoring categorises the individuals as well-nourished

(24-30), at risk for undernutrition (17-23.5) or under-
nourished (<17). The original French version of the
scale has been found to be a valid scale for assessing
nutritional status of older people (10). Validity of the
Swedish version used in this study was assessed as
concurrent validity with the Spearman rank correlation
coefficient between the total score and the perceived
degree of weight loss of the participants during the last
year indicated on an ordinal scale.

The number of missing values in the instruments
ADAS-COG, MMSE, and MNA was negligible and
distributed randomly over the items. They were replaced
with obtained mean values for each particular item.
In order to verify the correctness of this action, the
analyses of the data obtained by means of ADAS-COG,
MMSE, and MNA were performed both with and
without replaced missing values. The outcome of this
check confirmed that the results did not change
considerably when replacing the missing values in this
specific way.

The participants were also asked 23 questions related
to nutrition and daily living. The answers to these
questions were indicated on an ordinal scale ranging
from 1 to 5, where a higher number reflected worse
nutritional conditions. Examples of these questions are:
‘Have you lost weight the last year?’, ‘Have you reduced
your portions?’, and ‘Do you usually have a dry
mouth?’.

In order to find possible associations between nutri-
tional status and cognitive status in the study group, the
total MNA scores were related to the total scores of the
ADAS-COG and the MMSE, respectively.

Differences between groups were tested with chi-
square test (two-sided probability) on nominal data and
with Student’s z-test (two-sided probability) and one-
way analysis of variances (ANOVA) (two-sided prob-
ability) with Bonferroni’s post hoc test, respectively, on
interval data. Correlations were computed as the
Spearman rank correlation coefficient for ordinal data
and as the Pearson’s correlation coefficient for interval
data.

In order to determine factors associated with
nutritional status in the study group, four stepwise
multiple regression analyses were performed. In
the first regression analysis, the participants’ total
MNA scores were used as dependent variable and their
background factors (age, sex, and civil status), total
ADAS-COG scores, total MMSE scores, and the
scoring on the items reflecting nutrition and daily
living were used as independent variables. In the
second regression analysis, total MNA scores were
used as dependent variable and the scores of the
different items of the MMSE were used as indepen-
dent variables, and in the third regression analysis
the scores of the different items of the ADAS-COG
were used in the same way. Finally, total MNA
scores were used as dependent variable in the fourth
regression analysis. When choosing the independent



variables, the results of the previous analyses were
utilised. Thus, the predictors obtained in the first
equation together with the predictors obtained in the
second and third equations were used as independent
variables. The intercorrelations between the obtained
predictors in the fourth equation were computed as
Pearson’s correlations.

The Research Ethics Committee of western Sweden
at Goteborg University (Medical Faculty) approved the
study.

Results

A total number of 59 individuals with a mean age of
74.3 years (SD=7.7), ranging from 52 to 86 years,
participated in the study. In this study group, more
females than males were single. There were also gender
differences in the distribution of the participants’ former
professions. But no differences between females and
males were observed in perceived weight loss, cognitive
and functional deterioration or nutritional status.
The characteristics of the participants are shown in
Table 1.

Reliability of the MINA was reflected in a Cronbach’s
alpha coefficient of 0.65. For ADAS-COG and MMSE,
the obtained Cronbach’s alpha coefficients were 0.84
and 0.57, respectively. Concurrent validity for the
MNA, estimated as the correlation between the instru-

Table 1 Characteristics of participants
Females Males P-
(n=36) (n=23)  value
Age (years)
Mean 75.5 72.5 0.213
SD 6.6 8.9
Civil status
Married 22 22
0.003
Single 14 1
Former profession
Professionals/white collar workers 8 18
0.000
Blue collar workers/housewives 28 5
Weight loss last year
Yes 18 10
0.661
No 17 12
Missing 1 1
ADAS-COG
Total mean score 25.4 229 0.312
SD 8.7 10.0
MMSE
Total mean score 23.3 23.8 0.621
SD 33 39
MNA
Total mean score 20.7 21.3 0.459
SD 3.6 3.1
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ment and the perceived degree of weight loss during the
last year, was represented in a Spearman rank correla-
tion of —0.36 (P = 0.006). Concurrent validity for the
ADAS-COG and the MMSE, measured as Pearson’s
correlation between the two scales, gave a value of —0.77
(P = 0.000).

From Table 2 it is observed that less than a fourth of
the participants were well nourished. Individuals who
were undernourished or at risk for undernutrition
showed slightly impaired cognitive functions. An
indication of a difference (P = 0.060) was found in
mean total scores for ADAS-COG between individuals
who were well nourished and those who were at risk for
undernutrition.

Predictor variables for explaining nutritional status
in the study group are shown in Table 3. The three
predictors obtained in the last multiple regression
analysis all contributed harmfully to nutritional status
measured by MNA. The intercorrelations between the
obtained predictors were not significant with values
ranging between —0.22 and —0.04.

Table 2 ADAS and MMSE scores for participants grouped accord-
ing to their nutritional status measured by MNA (n=59)

MNA >23.5 17<MNA<23.5 MNA<17 P-

(n=14) (n=37) (n=8) value
ADAS-COG
Total mean score 19.1 25.8 27.5 0.038
SD 6.0 9.9 7.4
MMSE
Total mean score 25.0 23.2 22.3 0.160
SD 2.3 3.9 2.6

Table 3 Standardised regression coefficients for predicting nutritional
status measured by MNA in four stepwise multiple regression analyses
(n=159)

Variables Beta P-value
First regression analysis

Smaller portions —0.55 0.000
Dry mouth —0.26 0.014
MMSE 0.21 0.047

Constant: 5.25 (P=0.077)
R*=0.50 (Adjusted R*=0.47)

Second regression analysis

Language repetition (MMSE item) 0.30 0.021
Constant: 18.96 (P=0.000)

R*=0.09 (Adjusted R>=0.07)

Third regression analysis

Learned practices (ADAS item) —0.34 0.008
Verbal ability (ADAS item) —0.26 0.043
Constant: 22.26 (P=0.000)

R?=0.24 (Adjusted R*=0.22)

Fourth regression analysis

Smaller portions —0.51 0.000
Learned practices —0.31 0.002
Dry mouth —0.24 0.015

Constant: 10.70 (P=0.000)
R*=0.53 (Adjusted R>=0.50)
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Discussion

The aim of this study was to investigate possible factors
that may be associated with nutritional status among
people in an early stage of dementia. Data were collected
by means of different structured assessment instruments
in a relatively small convenience sample consisting of
individuals with suspected early dementia. Reliability of
the measurements with the MNA and the ADAS-COG
showed values for the Cronbach’s alpha coefficient that
implies more or less sufficient internal consistency for
group level comparisons. Validity of the MNA was
found to be substantial and significantly related to
perceived weight loss during the last year. For the
ADAS-COG and the MMSE, a high negative, signifi-
cant correlation indicates that the two instruments tap
almost the same phenomenon.

Perceived weight loss during the last year was
reported by about half of the participants in this study.
In a longitudinal study by Barret-Connor et al. (13),
strong evidence was presented that weight loss precedes
mild to moderate dementia and that it probably is not
a consequence of demented persons being unable or
unwilling to eat independently. Furthermore, White
et al. (14) found that weight loss worsens with the
severity and progression of dementia. This is consistent
with the results of the present study, where a difference
in ADAS-COG scores was found between the groups of
individuals who were well nourished, at risk for under-
nutrition, and undernourished according to their ob-
tained MNA scores. Partly lost learned practices are
also a sign and consequence of dementia, which was
found to be one of factors that predict nutritional status.

Consistent with earlier studies (2), smaller portion size
was the most influential factor associated with nutri-
tional status at the beginning of the disease. This reflects
a low food intake and may partly be related to having a
dry mouth, which was another predictor that emerged in
the multiple regression analyses.

Most age-related changes in salivary functions can be
attributed to systemic disorders or treatment with drugs
(15). Salivary dysfunction may lead to difficulties in
swallowing, pain and diminished enjoyment of food
(16). Using artificial saliva substitute before meals seems
to be an option in enhancing oral health among older
patients (17).

A dry mouth can also be a consequence of low food
and fluid intake. Since meals often consist of a number
of social activities, it is possible that they sometimes are
avoided among people in an early stage of dementia.
Robinson et al. (18) found that in a group of people
with early experience of memory loss, the individuals
deliberately avoided situations where they felt unsafe
and vulnerable and therefore withdrew from social
interactions by fear of being discovered by others.

Andrieu et al. (19) found in their study that a MNA
lower than 25.5 was a risk factor for institutional
placement in people with Alzheimer’s disease but also

that nutritional problems are reversible and therefore
worthy of specific attention. Education of the caregivers
in nutrition could have a positive effect on the patients,
both concerning weight and cognitive function (20).

In conclusion, meeting nutritional needs is an
important aspect of caring for people with dementia.
The results of this study indicate that this is also of great
consequence in an early stage of the disease. Some
important factors have been found that previously have
not got much specific interest but may be quite
important in the care of this particular patient group.
Caring actions from informal and professional care-
givers should focus on support during meals and
between meals with a special attention on the amount
of food and fluid taking in during the whole day. Protein
and energy dense meals together with positive environ-
mental conditions should be recommended. Both food
and fluid intake could follow a schedule which safeguard
that eating and drinking are not forgotten. A nutritional
educational programme intended for caregivers is also
a way to go. Regular inspection of the patient’s oral
cavity and lubrication of the mucosa of the mouth are
important actions, as well as paying attention to
systemic disorders and treatment with drugs. However,
further studies are needed in order to obtain robust
evidence of factors associated with nutritional status
among people in an early stage of dementia.
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Abstract

Nutritional factors and nutritional deficiencies have been repeatedly associated with cognitive impairment. Most of the evidence is based
cross-sectional studies, which cannot prove whether a nutritional deficit is the cause or the consequence of an impaired cognitive status
fact, cognitive impairment, in turn, can determine changes in dietary habits and consequent nutritional deficiencies. We reviewed clinical
epidemiological studies from January 1983 to June 2004. Several cross-sectional and fewer prospective studies reported an association be
dietary or supplemental intake of antioxidants and protection from cognitive decline and dementia. There are negative reports as well and s
methodological biases might have affected the consistencies across studies. Deficiencies of several B vitamins have been associated with cog
dysfunction in many observational studies. More recently, deficiencies of folgjeaf®l cobalamine (B) have been studied in relation to
hyperhomocysteinemia as potential determinants of cognitive impairment, dementia, and Alzheimer’s disease (AD). A small number of stuc
assessed the association between intake of macronutrients and cognitive function or dementia. Among the others, the intake of fatty acids
cholesterol has received particular attention. Although the results are not always consistent, most studies have reported a protectivaryole of dit
intakes of poly- and mono-unsaturated fatty acids against cognitive decline and AD. We point out that well designed intervention studies
warranted in order to establish specific levels of micro- and macronutrient deficiencies and to set general recommendations for the populatior
© 2005 Elsevier Inc. All rights reserved.
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1. Introduction as alterations in the metabolic requirements of dietary energy,

Malnutrition, indicating a poor nutritional status, recognizespmtem and other macronutrients related to specific conditions

a broad spectrum of possible causes. Deficiencies in dieta n determine malnutritio[1.19). Nevertheless, a state of mal-

intake, digestion and absorption, metabolism, excretion, as wel utrition only gains clinical interest when it Is the result of
' ' ’ ' prolonged exposure to a relatively insufficient intake or absorp-

tion of micronutrients or macronutrients.
* Corresponding author. Tel.: +1 860 686 0296; fax: +1 860 686 0952. Infact, since aging is associated with a reduction in the intake
E-mail address: angelo.delparigi@pfizer.com (A. Del Parigi). of both macro-and micronutrienf80,107,116]and with alter-
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ations in the absorption and metabolic requirements of vitamings6,68,96,146—-148,16%here are no sensitive and specific tests
[14,50] elderly individuals constitute the largest population atfor this pre-clinical stag§l18], and a clinical diagnosis cannot
risk for nutritional deficienciefl34]. In a multicenter European be established before the onset of dementia or, perhaps, mild
study (SENECA) recruiting 1389, 70-79-year-old individuals, cognitive impairmenf130,131]
over the course of a 4-year follow-up, it was documented that VaD isanevenless clearly defined disease. Infact, various cri-
there was notonly a decrease in nutrientintake, but that there wasria for VaD have been proposed in the last decfie$,158]
also an increase in the percentiles of the population at risk foput the diagnosis of certainty, based on post-mortem findings,
malnutrition (i.e., with intakes below the recommended dietarydoes not usually confirm the clinical suspicidi]. The clinical
allowances). Deficiencies in the intake of Vitamins B, A, andpresentation of VVaD varies greatly depending on the causes and
calcium were the most frequently obserjail location of cerebral damadé&56]. Large-vessel disease leads
Cognitive impairment and dementia are common disordersommonly to multiple cortical infarcts and a multifocal cor-
among elderly persons influencing the individual’'s ability totical dementia syndrome, whereas small-vessel disease causes
function independently. Due to the aging of the population, theeriventricular white matter ischemia and lacunar strokes char-
prevalence of cognitive impairment and dementia are increasingcterized clinically by subcortical dementia with frontal lobe
[29]. deficits, impaired memory, mood changes, slowing of motor
Mild cognitive impairment (MCI) is a widely used term to function, urinary disturbances and pseudobulbar pdlSy].
indicate a syndrome characterized by a mild memory or cogni- Malnutrition has been repeatedly associated with cogni-
tive impairment that cannot be accounted for by any recognizetive impairment. Associations between the intake of nutrients
medical or psychiatric conditiofii31]. Different operational and cognitive function have been documented (reviewed in
definitions of MCI have been presented and discussed by a nurft50,159,173), but the large majority of these studies reported
ber of research and clinical group$#2,109,131] The general on cross-sectional associations, which cannot prove whether a
criteria for MCI require a subjective complaint of memory loss, nutritional deficit is the cause or the consequence of an impaired
an objective impairment of memory function for age and educaeognitive status. In fact, cognitive impairment, in turn, can
tion (1 or two standard deviations below the mean score of theetermine changes in dietary habits and consequent nutritional
examined sample) assessed by formal neuropsychological testeficiencie§22,46,58,76,162]At the extreme end of cognitive
ing, no evidence of dementia, intact activities of daily living anddysfunction, in advanced states of dementia, agnosia (i.e., diffi-
other cognitive domains remaining generally presefié&d]. culties in interpreting sensory data), apraxia (i.e., incapacity in
Estimates of the prevalence of MCI range from 3% for sub-executing coordinated movements such as opening the mouth
jects age 60 and oldgt53]to 15% for subjects age 75 and older for eating), and sensory deficif82] may compromise eating
[45]. In a recent longitudinal study with a 3.5-year follow-up, behavior as wel[84].
involving a total of 2963 individuals aged 65-84 years, free- Itis also known that cognitive function depends on many fac-
living or institutionalized, we found a 3.3% prevalence rate fortors other than nutritional status, such as education, intelligence
MCI, an incidence rate of 21.5/1000 person-years, and a praguotient (IQ), age, and genetic factd8¥,180,182] All these
gression rate to dementia of 3.8/100 person-ygiat4]. factors need to be accounted for when attempting to resolve
In contrast to MCI, a diagnosis of dementia is made wherthe effect of nutritional deficiencies on cognitive performance.
cognitive impairment is greater than that found in normal agingMoreover, a specific nutrient deficiency is rarely the only result
and it affects two or more cognitive domains and the person’sf poor dietary habits; more often, it is the epiphenomenon of
ability to function (American Psychiatric Associatigh]). In  a state of malnutrition, which is the result of multiple deficien-
fact, an essential condition to establish the diagnosis of demeiies, where causes of cognitive dysfunction are entangled with
tia is that the cognitive failure must be severe enough to impaiits confounders.
the usual social and occupational daily activities. The most On the other hand, the administration of nutrients by supple-
common forms of dementia are Alzheimer’s disease (AD) andnents does not necessarily have the same impact on the risk of
vascular dementia (VaD), with respective frequencies of 70 andementia as the dietary intake of the same nutrients. The qual-
15% of all forms of dementigl95]. AD can only be diag- ity and proportions of the nutrients naturally present in a food
nosed with certainty at autopsy, but a clinical diagnosis camroduce effects on absorption and metabolism and ultimately
be formulated according to the criteria established in 1984n their bioavailability that are substantially different from the
by the National Institute for Neurological and Communicative effects that we might expect from the administration of a single
Disorders and Stroke-Alzheimer’s Disease and Related Disonutrient in pharmacological dosgk3].
ders Association (NINCDS-ADRDAP7]. AD is characterized Furthermore, data collected in observational epidemiological
by a slowly progressive dementia along with neurohistologi-settings from supplement users are likely affected by selection
cal lesions, including senile plaques and neurofibrillary tangleshiases because persons that use supplements are often engaged
in excess of the expected amount, according to the age. This healthier life-styles than the general population, whether
neurodegenerative disease commonly leads to complete psycHmecause of cultural awarene®] or because of underlying
logical and physical dependency and death within one to twiealth problemg$8]. Finally, the reliability of the dietary data
decades. Although the degenerative process starts several yeaodlected with food frequency questionnaires, besides being
before the first symptoms appgai7,181] and many promis- affected by the number of items and validation in a specific study
ing approaches have been undertaken, including neuroimagirgppulation, is a function of the cognitive and especially mem-



A. Del Parigi et al. / Brain Research Bulletin 69 (2006) 1-19 3

ory status of the participants. Although adjustment for memoryated with poor memory performanft28]. In this study, blood
scores or cognitive status can be applied, this bias would affecioncentrations were not measured after a standard period of fast,
the prospective results, particularly when the measurements bknce these results must be considered with caution.
cognitive and dietary variables are not simultangdas. In turn, prospective studies investigated the effect of the
With all these caveats, here we provide a review of thentake of antioxidant vitamins on the risk of developing cognitive
most convincing evidence for the relationships among variougmpairment reporting controversial resulf@ble ). Perrig et al.
nutritional deficiencies, cognitive decline, and dementia. Wg129] showed that higher plasma ascorbic acid gachrotene
reviewed clinical and epidemiological studies from the interna-concentrations were associated with better memory performance
tional literature through keyword (malnutrition; dementia; cog-in older people, both cross-sectionally and longitudinally (over
nitive functions; micronutrients; macronutrients; antioxidants; ba 22-year periolL29)). Vitamin E (from food and supplements)
vitamins) and author searches in Medline from January 1983 tand Vitamin C (from supplements) protected against cognitive

June 2004. decline, respectively, in a 3[214] and a 4-yeaf125] follow-
up studies. On the contrary, after a 3-year follow-up, Kalmijn
2. Antioxidants et al. did not find an association between intakes of antioxidant

vitamins and cognitive declin@4].

Brain tissue is particularly vulnerable to free-radical dam- The studies on dementia reported even more controversial
age because of its low level of endogenous antioxidg8]. results. In fact, there are conflicting cross-sectional data about
Neuropathological studies documented typical lesions fronthe relationship between antioxidant vitamin intake and the risk
exposure to free radicals in the brain of patients with ADof AD [152,154,170]Table 2. In one of these studies, patients
[6,24,136,187]Lipid peroxidation seems to be especially sus-with AD not only had lower plasma Vitamin C concentrations
ceptible to oxidative stre§50,133,170] Increasing evidence (despite similarintakes) as compared to control subjects, but also
also implicates neuronal membrane associated oxidative strefgeir plasma concentrations of Vitamin C were correlated with
(for example, consequent to deposition of amyl@igheptide  cognitive function. Interestingly, in these patients, Vitamin E
(AB)) and alteration of membrane lipid metabolism (and condevels did not correlate with the degree of cognitive impairment
sequent accumulation of ceramides and cholesterol) as pathfd-54]. Another cross-sectional study reported that the plasma
genetic factors of synaptic dysfunction and neuronal degeneconcentrations of several antioxidant micronutrients, including
ation [28,105] However, carbohydrates, proteins, and nucleicVitamins A, C, E, and carotenoids, were lowerin AD patients and
acid metabolism, as well as mitochondrial function, also as @ individuals affected by MCI as compared to control subjects,
possible source of increased deposition of {81, are affected  independently of the apolipoprotein E (APOE) genotj{i2].
[10,86,179] Many different micronutrients exert antioxidant  Prospective studiesF{g. 1) also showed an association
effects and may act synergistically as free-radical scavengetsetween supplementation with Vitamins C and E and a lower
[2,30,76] risk of AD [110], or between the intake of flavonoids and a

Several epidemiological studies have indicated a relationshifpower risk of dementig27]. At variance, in the Honolulu-Asia
between blood concentrations of antioxidant micronutrients anéging Study, supplementation with Vitamins C and E was asso-
cognitive impairmentTable J). It must be noted, however, that ciated with a reduced prevalence of VaD but not AD, and was
some results are confounded by the fact that blood samples wepesitively correlated with cognitive function in non-demented
not always drawn in fasting conditionable ). Goodwinetal.  peopl€e[90]. In the same study, when incident cases of dementia
[48] found a correlation between memory test scores and plasmaere considered as the outcome variable, supplemental intake
levels of Vitamin C (and other vitamins) in 60 years and olderof Vitamin C or Vitamin E or both did not show any protective
healthy individuals. This paper introduced the concept of “subeffect[74]. One of the limitations of this study was that no mea-
clinical” malnutrition as possible cause or effect of the decline ofsures of cognitive function were collected at baseline, when the
cognitive function in elderly individualg8]. After this classical vitamin consumption was determined. If cognitive decline has
work, few studies investigated the relationship between cognialready begun, it might have caused the subjects to stop taking
tive function and blood concentrations of antioxidafis{le ).  vitamins. Furthermore, this study is ethnically biased, given that
The SENECA study reported a positive, although weak, corredJapanese-American men have higher incidence rates of stroke
lation between plasma concentrations of lycopenearotene, and VaD[62,194]

B-carotene, total carotene@;cryptoxanthin,«a-tocopherol (as Recently, a new cross-sectional and prospective population-
well as folate and cobalamin) and Mini Mental State Examina-based study found an association between supplemental use of
tion (MMSE) score$53]. In the elderly populations studied by antioxidant Vitamins (C and E) and a reduced prevalence and
Ortega et al. dietary intake of Vitamin @;carotene, and other incidence of AD in elderly individuals; however, the use of sup-
micronutrient§123] as well as Vitamin E124] were associated plements containing Vitamin C or Vitamin E alone did not show
with a better cognitive function. The Austrian Stroke Preventionany association with AD either cross-sectionally or prospec-
Study reported a lower plasma concentration-wbcopherol in  tively [197].

individuals with a poor cognitive function as compared to con-  Other studies provided only partial evidence of a relationship
trol subject§162]. In the multiethnic elderly sample of the Third between the intake of antioxidants and the risk of dementia. In
National Health and Nutrition Examination Survey, low serumthe Rotterdam Study, for example, a lower intak@afarotene,
levels of Vitamin E, but not of other antioxidants, were associ-but not of Vitamins C and E, was associated with impaired



Table 1

Principal cross-sectional and prospective case-control and population-based studies on the relationship between intake of antioxidatite ampaogrent

Study

Design

Subjects

Methods

Nutritional status and nutritional
intervention

Cognitive status and dementia

Relevant results

Cross-sectional studies
Goodwin[48]

Jamg[58]

Haller[53]

Ortega[123]

Mendelsohrj100]

Schmidt[162]
Perking[128]

Ortega[124]

Prospective studies
Kalmijn [64]

Perrig[129]

Paleologo$125]

Morris [114]

Cross-sectional

Cross-sectional, population-based

Cross-sectional, population-based

Cross-sectional

Cross-sectional, population-based

Cross-sectional
Cross-sectional

Cross-sectional

Prospective (follow-up = 3 years),
population-based

Cross-sectional and longitudinal (22
years), population-based

Cohort (follow-up =4 years)

Prospective (follow-up = 3.2 years),
population-based

N=260 age> 60 years

N=5182 age =55-95 years

N=885 age = 74-79 years

N=260 age =65-90 years

N=1059 age =74.5 years (mean)

N=1769 age =50-75 years

N=4809 age> 60 years

N=120 age =65-91 years

N=476 age = 69-89 years

N=442 age> 65 years

N=[42]7 age =69-91 years

N=2889 age =65-102 years

Nutrient intake: 3-day food records
(FR); blood concentrations under
fasting conditions

Cognitive status: Halstead-Reitan
Categories Test (HRCT) and the
Wechsler Memory Test (WMT)

Nutrient intake:semi-quantitative food Cognitive status: Mini-Mental State

frequency questionnaire (FFQ)

Blood concentrations under fasting

conditions

Nutrient intake: 7-day weighed FR

Examination (MMSE)

Cognitive status: MMSE and Geriatric

Depression Scale (GDS)

Cognitive status: MMSE and Pfeiffe@ietary intakes of Vitamins C, E, folates,
Mental Status Questionnaire (PMSQ)

Nutrient intake: self-report to measureCognitive status: Consortium to

current use of nutritional supplements

Blood concentrations under fasting

conditions

Blood concentrations after a variable

period of fasting

Nutrient intake: 5-day weighed FR;

blood concentrations under fasting
conditions

Nutrient intake: cross-check dietary

history

Blood concentrations under fasting
conditions

Nutrient intake: semi-quantitative

FFQ (no information on the number of

items)

Nutrient intake: semi quantitative FFQCognitive status: East Boston Memory

(139 items)

Establish a Registry for Alzheimer’s
Disease (CERAD)
neuropsychological tests

Cognitive status: Mattis Dementia
Rating Scale (MDRS)

Cognitive status: delayed recall test

Cognitive status: PMSQ

Cognitive status: MMSE

Cognitive status: Priming,
working-memory, free recall,
recognition and the Wechsler Adult

Intelligence Scale-Revised (WAIS-R)

(semantic memory)
Cognitive status: MMSE

Test (EBMT); MMSE; and the

Symbol Digit Modalities Test (SDMT)

Plasma concentrations of Vitamin C was
correlated with cognitive performance [see
alsoTable 3

Low dietary intake of3-carotene was
associated with impaired cognitive
function. No association was observed
between cognitive function and intake of
Vitamins C or E

Plasma concentrations of lycopene,
carotenesp-cryptoxanthina-tocopherol
(as well as folate, and cobalamin) were
associated with cognitive performance

SLvd 12d 'V

B-carotene, and minerals (zinc and iron)
were associated with better cognitive
function

No differences in cognitive performance
were observed between antioxidant
supplement users and nonusers

Plasma concentrations of Vitamin E were
associated with cognitive function.
Serum concentrations of Vitamin E were
associated with memory performance
Dietary intakes and serum concentrations
of Vitamin E were associated with better
cognitive function

121G YoUDISY UG J IV 12 1

ut

Intakes @Fcarotene, Vitamins C, E, and
flavonoids were not associated with
cognitive impairment
Plasma concentrations of Vitamin C or
B-carotene correlated with memory
performance

611 (9002) 69

Vitamin C supplements protected against
cognitive decline

Intakes of Vitamin E (from food and
supplements) were associated with
reduced rate of cognitive decline

CERAD, battery of 15 tests assessing performance in several cognitive domains (global mental functioning, naming, immediate and delayedrltearfiiremcy, etc.); EBMT, immediate and delayed recall;
HRCT, nonverbal test of abstract thinking and problem solving; MDRS, global cognitive function; MMSE, global cognitive function; PMSQ, glabe¢ dogation; SDMT, perceptual speed; WAIS, cognitive
performance, intelligence quotient (1Q); WMT, immediate recall.



Table 2

Principal prospective case-control and population-based studies on the relationship between intake of antioxidants and dementia (Akbas®mefRBdind vascular dementia, VaD)

Study

Design

Subjects

Methods

Nutritional status and nutritional intervention

Cognitive status and dementia

Results

Cross-sectional studies

Riviere[154]

Sinclair[170]

Rinaldi[152]

Prospective studies
Morris [110]

Commenge$7]

Masaki[90]

Engelhar{35]

Morris [112]

Luchsinger[82]

Zandi[197]

Case-control

Case-control

Case-control

Prospective (follow-up =4.3 years)
Prospective (follow-up =5 years),

population-based

Prospective (follow-up = 3-5 years),
population-based

Prospective (follow-up =6 years),
population-based

Prospective (follow-up =3.9 years),
population-based

Prospective (follow-up =4 years),
population-based

Cross-sectional and prospective
(follow-up =3 years)

N=72 (53 cases, 19 controls) age not reported

N=83(25AD, 17 VaD, and 41 controls)
age =74.3 (mean for AD), 75.5 (mean for
VaD), 73.4 (mean for controls)

N=144 (25 MCI, 63 AD, and 56 controls)
age =76 (mean for MCI), 77 (mean for AD),
76 (mean for controls)

N=633 age> 65 years

N=1367 age> 65 years

N=3385 Japanese-American men age = 71-93
years

N=5395 age =55-95 years

N=815 age> 65 years

N=980 age> 65 years

N=4740 age- 65 years

Nutrient intake: dietary history. Nutritional
status: Mini Nuitritional Assessment (MNA),
and plasma concentration of albumin. Blood
concentrations (no information on fasting
conditions)

Nutrient intake: qualitative dietary assessment
to exclude vitamin supplementation. Blood
concentrations 2-h after a meal

Blood concentrations (no information on
fasting conditions)

Nutrient intake: direct inspection of vitamin
supplement consumption

Nutrient intake: a detailed questionnaire (no
information on the number of items) and a
coarse questionnaire (20 categories of foods)
were used in 2 different population samples
Nutrient intake: questionnaire to assess the
consumption of Vitamin E and C supplements

Nutrient intake: semi-quantitative FFQ (100
items)

Nutrient intake: semi quantitative FFQ (139
items)

Nutrient intake: semi-quantitative FFQ (61
items)

Nutrient intake: interview to assess
consumption of Vitamins E and/or C (vitamin
users were defined as subjects taking more
than 400 IU of Vitamin E or more than 500 mg
of Vitamin C)

Cognitive status: MMSE. Diagnosis of
probable Alzheimer disease (AD): National
Institute of Neurological and Communicative
Disorders and Stroke and the Alzheimer's
Disease and Related Disorders Association
(NINCDS-ADRDA,) criteria

Cognitive status: MMSE. Diagnosis of
probable AD: NINCDS-ADRDA criteria.
Diagnosis of probable VaD: National Institute
of Neurological Disorders and Stroke and the
Association Internationale pour la Recherche
et 'Enseignement en Neurosciences
(NINDS-AIREN) criteria

Cognitive status: MMSE and other cognitive
tests. Diagnosis of probable AD:
NINCDS-ADRDA criteria

Diagnosis of probable AD: clinical
assessment

Diagnosis of probable AD: DSM-III-R
criteria and clinical assessment

Cognitive status: Cognitive Abilities
Screening Instrument (CASI). Diagnosis of
dementia: DSM-III-R criteria Diagnosis of
probable AD: NINCDS-ADRDA criteria.
Diagnosis of probable VaD: California
Alzheimer’s Disease Diagnostic and
Treatment Centers (ADDTC) criteria
Diagnosis of probable AD: DSM-III-R and
NINCDS-ADRDA criteria

Diagnosis of probable AD NINCDS-ADRDA
criteria

Diagnosis of dementia: DSM-IV criteria.
Diagnosis of probable AD:
NINCDS-ADRDA criteria

Diagnosis of probable AD:
NINCDS-ADRDA criteria

Plasma concentrations of Vitamin C (but not
of Vitamin E) were lower in AD vs. controls
(despite similar dietary intakes) and were
inversely associated with cognitive
impairment

Plasma concentrations of Vitamin C were
lower in VaD (but not in AD) vs. controls.
Plasma Vitamin E was lower in AD (but not in
VaD) vs. controlsp-carotene was higher in
VabD vs. controls (not different from controls
in AD). Plasma lipid peroxides and total
antioxidant capacity were not different across
groups

Plasma levels of Vitamins C, E, A, and
carotenes, as well as levels of antioxidant
enzymes, were similarly lower in MCI and
AD patients as compared to controls

Supplementations with Vitamin C or Vitamin
E were associated with absence of AD
Intakes of flavonoids protected against
dementia

Supplementations with Vitamin C and E were
associated with reduced prevalence of
vascular dementia. Use of either Vitamin C or
E supplements was associated with better
cognitive function among non-demented
subjects

High dietary intakes of Vitamin C and Vitamin
E were associated with lower risk of AD.
Among current smokers, this relationship was
most pronounced and also was present for
intake off3-carotene. The associations did not
vary by education or apolipoprotein E (APOE)
genotype

Dietary intakes of Vitamin E protected against
AD, only among individuals without the
APOE ¢4 allele

Intakes (from food or supplements) of Vitamin
E, or carotenoids were not associated with risk
of AD

Use of both Vitamins E and C supplements
was associated with reduced prevalence and
incidence of AD

CASiI, global cognitive function; MNA, comprehensive evaluation of the nutritional status, including anthropometric measures, a dietargajiesiinha global assessment.
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EFFECT ON EFFECT ON
COGNITIVE DEMENTIA
FUNCTION
AT Protection Protection
(higher intakes or blood levels) (higher intakes or blood levels)
Commenges,
Flavonoids 2000 [27]
Perrig, Engelhart,
B-carotene 1997 [129] 2002 [35]
Perrig, Morris,
1997 [129] 1998 [110]
Paleologos, Engelhart, Zandi,
Vitamin C 1998 [125] 2002 [35] 2004 [197]
Engelhart, Morris,
2002 [35] 1998 [110]
Marris, Morris, Zandi,
Vitamin E 2002a [114] 2002 [112] 2004 [197]
EARANINS Protection Risk Protection
(higher blood levels) (low levels) (high levels)
Clarke, Wang,
Vitamin B, 1998 [26] 2001 [192]
Clarke, Wang,
Vitamin B, (folates) 1998 [26] 2001 [192]

Fig. 1. Synopsis of the evidence from prospective population-based studies on the possible effects of antioxidants and B vitamins on cogmitareffdeatentia
in the elderly.

cognitive function[58]. However, in the same study, higher nonuser§l00]. Similarly, in 980 elderly individuals of the Wash-
dietary intakes of Vitamin C and E were associated with a loweington Heights-Inwood Columbia Aging Project (WHICAP)
risk of AD, independently of the APOE genotypg5]. The intakes of carotenes and Vitamins C or E were not associated
Chicago Health and Aging Project (CHAP) reported an associwith a decreased risk of AD over the course of 4 yd88. It
ation between a higher dietary intake of Vitamin E and a lowemust be noted that in this study vitamin intakes were assessed
risk of AD, but no association with total (dietary and supplemen-by using a 61-item food frequency questionnaire (FFQ), which
tal) Vitamin E or Vitamin C intake. Furthermore, the associationmay be less accurate in assessing nutrient intakes than a more
with Vitamin E intake was limited to individuals not carrying articulated FFQ, such as the one used in the CHAP (131 items).
the APOEe4 allele[112]. Therefore, these two studies found This, in turn, may explain, at least in part, the inconsistency
an inverse relationship between Vitamin E intake from food, bubetween the outcomes of these studies.
not from supplements, and risk of AD. It must be noted, how- Anyway, the most convincing evidence that the intake of
ever, that the absence of a protective effect from consumption afntioxidant molecules has an impact on cognitive function is
supplements containing Vitamin E is based on a limited numprovided by intervention studies. In fact, it has been documented
ber of subjects and no data on duration and frequency of use tiiat rats given dietary supplements of fruit and vegetable extracts
supplements were availale12]. for 8 months, beginning at 6 months of age, slowed age-related
There are negative reports as well. In a cohort of 69-89declines in neuronal and cognitive functide4]. More impor-
year-old men of the Zutphen Elderly Study, intakes@f tantly, these rats were able to reverse age-related deficits in
carotene, Vitamins C and E, and flavonoids were not associatestveral neuronal and behavioral parameters when the adminis-
with cognitive impairment or declingg4]. Furthermore, in the tration was started at 19 months of 4§@]. Furthermore, recent
Monongahela Valley Independent Elders Survey, a populationstudies have suggested that garlic extract (rich in flavonoids
based cross-sectional study conducted on 1059 rural, nosuch as diallyl sulfide and allyl methyl trisulfide) can prevent
institutionalized elderly residents, after adjustment for age, edusdrain atrophy[108], as well as learning and memory impair-
cation, and sex, there were no significant differences in cognitivenents[122] in the senescence-accelerated mouse. In humans, a
test performance between antioxidant supplement users ardyear randomized, double-blind, placebo controlled interven-
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tion study reported that supplementation with antioxidants ané study showed that supplementation with thiamine enhanced
B vitamins enhanced cognitive function (except for long-termmood and shortened reaction times, but did notimprove memory
memory recall) in elderly individuals. However, no significant performancg9]. In other cases, suggestive biological findings
correlations were observed between circulating concentrationgere provided showing an inverse relationship between serum
of single micronutrients and cognitive performar2a]. folate concentrations and neocortical atrophy as observed in

In fact, among the antioxidants it has been difficult to deterindividuals affected by AD participating in the Nun Stydy 2].
mine which are the most effective, because indices of activity are More recently, the association between the deficiency of
not measurable in a standardized and reliable fadiaioh It is B vitamins, particularly folate and cobalamin, and cognitive
also possible that it is the interaction of antioxidants, especiallympairment has been investigated in relation to hyperhomo-
flavonoids with other chemicals present in fruits and vegetablesysteinemia. Homocysteine is an aminoacid entirely derived
that is the actual determining factor of these beneficial effectdfrom the body’s intermediary metabolisf89,132] which can
Finally, the sites and mode of action of vitamins and phytonutribe converted to either methionine or cysteine. Both folate
ents in the brain can be molecule-specific. Much research worind cobalamin participate in the methylation of homocysteine
is needed in this field. In the brain of Fischer rats it has been dode methionine and in the remethylation and synthesisS-of
umented that the frontal cortex and thalamus have the higheatlenosylmethioningl6,127] The other metabolic pathway,
concentration of Vitamin EL88], while Martin etal. measured a which converts homocysteine to cysteine requires the active
larger increase of Vitamin E in the cortex and hippocampus thaform (pyridoxal phosphate) of Vitamingg132] (Fig. 2).
in the striatum and cerebellum of 6-month-old male Fischer rats The most common cause of hyperhomocysteinemia is con-
exposed for 8 months to a Vitamin E enriched diet as comparesidered to be a deficiency of folate or cobalafii3]. In fact,
to controls[88]. Furthermore, diets enriched with Vitamin E or although the catabolic rate of homocysteine results from the
with extracts of strawberry or spinach (rich in flavonoids andinteraction between genetic make-up and B vitamin status, it
Vitamin C) were associated with enhanced dopamine release generally accepted that elevated plasma homocysteine con-
from striatal slices as compared to control di&8]. centrations are a sensitive marker for folate and cobalamin tis-

The link between oxidative stress, especially its long-termsue deficiency16,38,59,79,92,120,121,12T§has been shown
effects, and cognitive impairment may be a direct result of selechat plasma homocysteine is a better correlate of cognitive
tive neuronal damage as well as the indirect result of atherogenfanction than the serum folate or cobalamin concentrations
factors. In fact, antioxidants such gscarotend58], Vitamin C ~ themselveqd79], thus indicating a model for the relationship
[46], and Vitamin E[161] have been shown to be protective
factors against both atherosclerosis and dementia.

In addition to a pure antioxidant activity, some vitamins and

phytonutrients have other protective effects for the molecular \

integrity of tissues. It is known, for example, that flavonoids

canincrease membrane fluidjg2,139,178]antagonize arachi- Methionine Tetrahydrofolate
donic acid transpoif71], suppress the 5-lipoxygenase pathway /

[106], and subsequently reduce inflammatory responses. Receni

evidence also indicates that Vitamin E may have structure-  S-Adenosyl
specific roles, by modulating signal transduction pathways  Methionine

4,87,101] and participating in the synthesis pathways of neu-
Eotransmi}[ters. PATERENg d g Y l 5,10-Methylene

Tetrahydrofolate
S-Adenosyl
3. B vitamins homocysteine
Deficiencies of several B vitamins, including thiaming B \‘ . 5-Methyl
riboflavin (By), niacin (Bs), pyridoxine (B), folate (B), and Homocysteine Tetrahydrofolate

cobaiamin (B>), have been associated with cognitive function ),—rl

in many observational studi§29,150](Table 3. In some cases,

pathophysiological models have been formulated, including the
association of B vitamin deficiencies with metabolic distur- __,—»l
bances in the structural constituents of cerebral tissue, such as

Cystathionine

.. . .. . Cysteine
phospholipids and myelin, as well as in signaling molecules,
such as neurotransmittef$40]. In particular, thiamine defi- l
ciency has been associated with lactic acid accumulation, reduc- Glutathione

tion in oxygen uptake, decrease in transketolase activity, and an _ _ o _
impairmentin cholinergic activity, leading to the loss of memoryFlg. 2. Homocysteine met_abollsm. H_om_ocysteme is catabolized th_roggh two
d other cognitive functior{Q.OZ] Based on this. high doses pathways: (1) the conversion to methionine, catalyzed by the methionine syn-
an L 9 : : . 9 thase, which requires cobalamin, by accepting a methyl group from 5-methyl
of thiamine have been considered as an alternative treatment Qrahydrofolate: (2) the conversion to cystathionine, catalyzed by the cystathio-

cholinesterase inhibitors in the treatment of /9], although  nine b-synthase, which requires pyridoxine.



Table 3

Principal cross-sectional and prospective case-control and population-based studies on the relationship between Vitamin B status anshctgnstivedider people

Reference

Design

Subjects

Methods

Nutritional status and
nutritional intervention

Cognitive status and dementia

Results

Cross-sectional studies
Goodwin[48]

Tucker[183]

Riggs[151]

Ortega[123]

Morris [115]

Ventura[189]

Duthie[34]

Prins[137]

Miller [104]

Ravaglia[143]

Prospective studies
Kalmijn [65]

McCaddon[93]

Dufouil [33]

Cross-sectional

Cross-sectional

Cross-sectional, population-based

Cross-sectional

Cross-sectional, population-based

Cross-sectional

Cross-sectional, population-based

Cross-sectional Population-based

Cross-sectional

Cross-sectional, population-based

Prospective (follow-up = 2.7 years)

Prospective (follow-up =5 years)

Prospective (follow-up =4 years),
population-based

N=260 age> 60 years

N=28 age> 60 years

N=70 age =54-81 years

N=260 age =65-90 years

N=1200 age> 60 years

N=600 age =65-102

N=331age=63-79 years

N=1077 age =60-90 years

N=1789 age> 65 years

N=650 age> 65 years

N=702 age =55 years

N=32 age> 80 years

N=1241 age=61-73 years

Nutrient intake: 3-day FR;
blood concentrations under
fasting conditions

Nutrient intake: dietary
history, and 7-day FR; blood
concentrations (no
information about fasting
conditions)

Blood concentrations (no
information on fasting
conditions)

Nutrient intake: 7-day
weighed FR

Blood concentrations after a
variable period of fasting

Blood concentrations under
fasting conditions

Blood concentrations under
fasting conditions

Blood concentrations under
non-fasting conditions

Blood concentrations under
fasting conditions

Blood concentrations under
fasting conditions

Blood concentrations under
non-fasting conditions
Blood concentrations under
fasting conditions

Blood concentrations under
fasting conditions

Cognitive status: HRCT and WMT

Brain activity: electroencephalography (EEG) performed
while cognitive function (neuropsychological tests) and
blood concentrations were measured

Cognitive status: battery of cognitive tests

Cognitive status: Mini-Mental State Examination (MMSE)
and Pfeiffer's Mental Status Questionnaire (PMSQ)

Cognitive status: MMSE; short recall and paragraph
delayed-recall test

Diagnosis of dementia (International Classification of
Diseases-9 revision-Clinical Modification, ICD-9-CM)
Cognitive status: MMSE, the National Adult Reading Test
(NART), Raven’s Progressive Matrices (RPM), the
Auditory Verbal Learning Test (AVLT), and the digit
symbol substitution (DST) and block design (BDT) tests
from the WAIS-R

Cognitive status: MMSE, the Geriatric Mental Schedule
(GMS), abbreviated Stroop Test (ST), Letter-Digit
Substitution Task (LDST), a verbal fluency test, a
Paper-and-Pencil Memory Scanning Task (PPMST), and a
15-word verbal learning test to assess immediate and
delayed recall

Cognitive status: modified MMSE, tests of delayed recall,
object naming, picture association, verbal conceptual
thinking, verbal attention span, and pattern recognition
Cognitive status: MMSE

Cognitive status: MMSE

Cognitive status: MMSE and the cognitive component of
the Alzheimer's Disease Assessment Scale (ADAS-Cog)

Cognitive status: MMSE; Trail Making Test part B
(TMT-B) and the Digit Symbol Substitution Test (DST) of
the WAIS-R; Finger Tapping Test (FTT)

Plasma concentrations of Vitamirvas positively
associated with cognitive performance; plasma
concentration of riboflavin and folic acid were positively
associated with abstraction test scores
Circulating levels of thiamine and riboflavin were
associated with cognitive performance and with
increments in alpha-wave activity at the EEG

High circulating levels of homocysteine and low
circulating levels of folates and VitamimBwere
associated with low cognitive performance; circulating
levels of pyridoxine were positively associated with
memory performance
Dietary intakes of Vitamins C, E, folate@;carotene, and
minerals (zinc and iron) were associated with better
cognitive function
Serum homocysteine concentrations above the 80th
percentile of the population distribution were associated
with poorer memory performance
Hyperhomocysteinemia was more prevalent in demented
than in normal subjects
Circulating B vitamins and homocysteine were associated
(positively and negatively, respectively) with cognitive
performance

Hyperhomocysteinemia was associated with decreased
cognitive performance, particularly psychomotor speed, in
non-demented elderly individuals.

Plasma homocysteine concentrations, independently of
folate and Vitamin B,, were associated with worse
cognitive performance

Circulating levels of homocysteine were inversely
associated with cognitive function, independent of B
vitamins
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Circulating homocysteine levels were not associated with
prospective cognitive impairment or cognitive decline
Circulating homocysteine predicted cognitive performance
at follow-up and rate of cognitive decline, independently of
demographics, smoking, hypertension, and B vitamin
status
Circulating levels of homocysteine were inversely
associated with cognitive performance

ADAS-Cog, several cognitive domains; AVLT, verbal learning and memory; BDT and DST, speed of information processing and visuo-spatial orgasigetitively; FTT, psychomotor speed; GMS, mental
state in the elderly; LDST, speed of information processing; NART, preservation of verbal abilities; PPMST, attention; RPM, non-verbaldet&ligerlective attention; TMT-B, attentive capabilities.
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between subclinical vitamin deficiency and cognitive functionmentation with pyridoxine, folate, and cobalanfirl7]. Nev-
[79,159] ertheless, the relationship between dietary folic acid intakes
Homocysteine is a well-established risk factor for vascu-and plasma homocysteine concentrations seems to be charac-
lar diseas¢145,184] but several epidemiological studies have terized by a threshold effe§164]. above a certain dosage of
also suggested that it may play a role in the cognitive perforfolate supplementation there is no additional effect on lowering
mance[137] and pathophysiology of dementia in older peoplecirculating homocysteine. It is not clear where this threshold
[7,26,120,190Q] possibly as the metabolic link between micro- stands: a metanalysis of 12 randomized controlled trials assessed
vascular disease and old-age demditl®,127] Ithasalsobeen that the minimum dosage of folate capable of determining a
proposed that hyperhomocysteinemia is one of the effects of thmaximum reduction (about 25%) of circulating homocysteine
oxidation of Vitamin B, as a result of oxidative stre§35]. was 0.5 mg/day. More recent randomized trials determined this
Experimental studies in cell cultures have shown that homocyghreshold at 0.8 mg/daji91] or 0.4 mg/day{186]: the differ-
teine is neurotoxic, possibly by activatingmethyln-aspartate  ences are possibly explained by population selection biases
(NMDA) receptorq78] or DNA damage and consequent apop-[186]. Furthermore, supplementation with folic acid and Vita-
tosis[72]. Furthermore, studies in mouse models of AD suggesimin B;> showed that the latter may be the main determinant of
that a diet deficient in folic acid as well as age-related accumuplasma homocysteine concentrat[@38].
lation of AB impair the ability of hippocampal neurons torepair ~ Whether dietary supplements of folic acid can improve the
DNA damage increasing the cell death rft8] (for a review  cognitive function of people at risk of cognitive decline associ-
[91,167). ated with aging or dementia is subject of investigation. A recent
Epidemiological evidence of an involvement of homocys-review of the Specialized Register of the Cochrane Dementia
teine in cognitive decline was initially provided by cross- and Cognitive Improvement Group found no evidence of ben-
sectional population-based studies of community-dwellingefit from folic acid with or without Vitamin By in comparison
older adults, reporting an inverse association betweewmith placeboonany measures of cognition and mood for healthy
total plasma homocysteine levels and cognitive functionor cognitively impaired or demented peo83].
(Table 3 [7,77,151] Case-control studies also reported higher
plasma homocysteine levels in persons with A7%5,92,98] 4. Macronutrients
(Table 4. Other studies were published either providing
[19,33,34,75,93,104,115,142,19@1 denyind65,143,144Fur- Although the intake of macronutrients is easier to quantify
ther support to this associatiofables 3 and # and has a more visible impact on the nutritional status of an
Interestingly, in AD patients circulating homocysteine hasindividual, few studies have evaluated the relationship between
been associated with atrophy of the medial temporal lobe anthacronutrients and cognitive functiolaple 5. The availabil-
its rate of atrophy over tim§6]. Furthermore, in 1077 non- ity and utilization of glucose, which is the primary substrate of
demented subjects 60-90 years old, participating in the Rotteneuronal metabolism, have been implicated in cognitive func-
dam Scan Study, circulating homocysteine was associated wition not only as a result of nutritional and systemic metabolic
cortical and hippocampal atropf31], although the association conditions, but also, although speculatively, as a crucial phase
with cognitive performance was independent of these strucef the mechanism of action of molecules used as cognitive-
tural brain changefL37]. Also, cerebral white matter changes enhancer$126,193] In fact, Kaplan et al[67] firstly showed
(leukoaraiosis) in AD patients have been associated with cirthat cognitive performance is associated with glucose homeosta-
culating homocysteine leve]s4]. Taken together these studies sis in the elderly before the onset of an impaired glucose toler-
support the hypothesis of a direct pathogenetic role of homocysnce and also that common carbohydrate-containing foods can
teine in AD that, anyway, is still controversigl5,103] improve cognition. Importantly, the cognitive-enhancing effects
Recently a prospective study in the elderly, population-of these foods were independent of their glycemic index (i.e.,
based cohort of the Framingham Study reported an associatidhe increase in plasma glucose after food consumption). High
between the plasma levels of homocysteine and an increaseticemic response, po@rcell function, normal insulin sensitiv-
risk of developing dementia over the next 8 years of follow-upity, and low body mass index were associated with poor baseline
[166]. In this study, a Gamol increment in the plasma homocys- short- and long-term verbal declarative memory and visuo-motor
teine concentration increased the risk of AD by 40 percent. Thiperformance in cognitively intact elderly subjects with normal
relationship was independent of other risk factors of demenfasting plasma glucose. The consumption of 50 grams of carbo-
tia, including age, APOE genotype, and B vitamin blood levelshydrates as a glucose drink, mashed potatoes, or barley improved
Another evidence of a relationship between circulating B vita-verbal declarative memory in individuals with poor baseline
mins or homocysteine concentrations and cognitive performanamemory or pooi3-cell function and improved performance on
was reported in a Scottish cohort stu@y] and in a Swedish a visuo-motor task in those with po@rcell function as well.
population-based prospective stydp2]. Furthermore, Kaplan et g67], in a clinical trial involving 22
It has been proven that folate supplementation reduces plasnradividuals age 61-79, observed that intakes of protein, carbo-
homocysteine levels: this was observed by Jacques et al. in thgdrate, or fat enhanced memory independently of elevations in
Framingham Offspring Study cohort, after the folate fortifica- plasma glucose.
tion of grain products in the United States started in January Finally, different aspects of glucose metabolism were impli-
1998[57], and by Naurath et al. in elderly people, after supple-cated in the pathogenesis of AD, including impaired enzy-



Table 4

)

Principal cross-sectional and prospective case-control and population-based studies on the relationship between Vitamin B status andaierimeetis ¢isease, AD and vascular dementia, VaD)

Reference Design

Subjects

Methods

Nutritional status and nutritional
intervention

Cognitive status and dementia

Results

Cross-sectional studies

McCaddon92]  Prospective Case-control
Mcllroy [98] Case-control
Miller [103] Case-control
Selley[165] Case-control
McCaddor{94]  Case-control

Prospective studies

Clarke[26] Prospective (follow-up = 3 years)

Wang[192] Prospective (follow-up = 3 years),
population-based

Seshadr[166] Prospective (follow-up = 8 years),

population-based

N=60 age> 65 years

N=232age=77.2,77.3, 74.3 years
(means in AD, VaD, and controls,
respectively)

N=80 age> 80 years

N=52 age =65-93 years

N=107 age =79 years (median)

N=273 age> 55 years

N=370 age> 75 years

N=[42]92 age = 68-97 years

Blood concentrations under fasting
conditions

Min Nutritional Assessment (MNA); blood

concentrations under fasting conditions

Blood concentrations (no information
available about fasting conditions);

diagnosis of vascular disease by reviewing

both medical history and brain imaging
(CT or MRI) data

Blood and cerebrospinal fluid (CSF)
concentrations (no information on fasting
conditions)

Cognitive status: MMSE and the
Cambridge Mental Disorders of the
Elderly Examination (CAMDEX).
Diagnosis of probable AD: DSM-III-R
criteria

Diagnosis of probable AD: DMS-1V and
NINCDS-DRDA criteria. Diagnosis of
probable VaD: NINDS-AIREN criteria

Diagnosis of AD: NINCDS-ADRDA
criteria

Diagnosis of probable AD: DSM-1V and
NINCDS-ADRDA criteria

Blood concentrations under non-fasting Cognitive status: MMSE and ADAS-Cog.

conditions

Blood concentrations under non-fasting
conditions

Blood concentrations (no information on
fasting conditions)

Diagnosis of probable AD: DSM-I1V
criteria.

Cognitive status: MMSE and CAMDEX.
Thickness of the medial temporal lobe:
CT-scans. Diagnosis of probable AD:
NINCDS-ADRDA criteria; in a
sub-sample: histological confirmation of
AD: Consortium to Establish a Registry
for Alzheimer’s Disease (CERAD) criteria
Diagnosis of dementia and probable AD:
DSM-III-R criteria. Diagnosis of probable
VaD: DSM-III-R criteria and Hachinski
scale

Blood concentrations (under non-fasting Diagnosis of dementia: DSM-IV criteria.

conditions)

Diagnosis of probable AD:
NINCDS-ADRDA criteria

AD patients had a higher circulating
homocysteine concentration compared
with controls. No differences were
observed in circulating cobalamin and
folate, or in nutritional status as assessed
by the circulating retinol binding protein
Circulating homocysteine was higher and
circulating folate and pyridoxal phosphate
was lower in AD and VaD as compared to
controls

High circulating homocysteine was
associated with vascular disease, not AD.
Low circulating pyridoxal-5-phosphate
was prevalent in AD patients

Blood and CSF concentrations of
homocysteine and
(E)-4-hydroxy-2-nonenal (HNE, a
neurotoxic product of lipid peroxidation)
were higher in AD than in controls.
Positive correlation was observed between
plasma concentration of homocysteine and
CSF concentration of homocysteine and
HNE

Circulating homocysteine was higher and
folate was lower in AD compared to
controls
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High circulating levels of homocysteine,
as well as low levels of folate and Vitamin
B12 were associated with AD; after a
3-year follow-up, baseline homocysteine
levels were predictive of “radiological”
progression of the AD

Circulating levels of both folate and
Vitamin B;, were protective towards AD

Plasma homocysteine levels are a strong,
independent risk factor for the
development of dementia

CAMDEX, comprehensive assessment of present cognitive status, past history and family history.



Table 5
Principal cross-sectional and prospective population-based studies on the relationships between dietary macronutrients and cognéiiredldestipeople

Reference Design Subjects Methods Results

Nutritional status and nutritional Cognitive status and dementia
intervention

Cross-sectional studies
Pradignad135]  Cross-sectional, population-based N=441 age> 65 years Nutrient intake: 3-day FR Cognitive status: MMSE. In men, alcohol intake was

Functional status: Geronte scale  associated with improved
functional and cognitive
parameters, while polyunsaturated
fatty acid intake only with
functional status. In women, lipid
intake was correlated with a better
cognitive performance.
Overweight in both sexes was
associated with an improvement in
functional status

Ortega[123] Cross-sectional, population-based N=260 age =65-90 years Nutrient intake: 7-day weighed FR Cognitive status: MMSE and Low intake of in fatty acids, and
Pfeiffer's Mental Status cholesterol, but rich in
Questionnaire (PMSQ) carbohydrates, fibers, and vitamins

were associated with better
cognitive function
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Solfrizzi [176] Cross-sectional, population-based N=278 age =65-94 years Nutrient intake: semi-quantitative Cognitive status: MMSE, Digit Monounsaturated fatty acid intake
FFQ (77 items) Cancellation Test (DCT), Babcock was inversely correlated with
Recall Story Test (BRST) cognitive decline.
Kalmijn [66] Cross-sectional, population-based N=1613 age =45-70 years Nutrient intake: semi-quantitative Cognitive status: Visual Verbal Marine n-3 PUFA consumption
FFQ (178 items) Learning Test (VVLT), Concept was associated with a decreased,
Shifting Task (CST), Letter Digit ~ whereas saturated fatty acid and
Substitution Test (LDST), cholesterol intakes were associated 3
abbreviated Stroop Color Word with an increased risk of impaired
Test (SCWT) and Category cognitive function

Fluency Test (CFT)
Prospective studies
Kalmijn [64] Prospective (follow-up=3 years), N=476 age =69-89 years Nutrient intake: cross-check Cognitive status: MMSE High linoleic acid intake was
population-based dietary history associated with cognitive
impairment, whereas high fish
consumption was protective [see
alsoTable J

BSRT, episodic memory; CFT, semantic memory; CST, executive functions; DCT, selective attention; SCWT, selective attention; VVLT, visueiwerlyal m

1T



Table 6

4"

Principal prospective population-based studies on the relationships between dietary macronutrients and dementia (Alzheimer’s diseasscilBr atenentia, VaD) (no cross-sectional studies explored this

association)

Reference

Design

Subjects

Methods

Nutritional status and nutritional
intervention

Cognitive status and dementia

Results

Barbeger-Gateajs]

Engelhar{35]

Luchsingef[81]

Morris [111]

Morris [113]

Prospective (follow-up =7 years),
population-based

Prospective (follow-up =6 years),
population-based

Prospective (follow-up =4 years),

population-based

Prospective (follow-up=3.9
years), population-based

Prospective (follow-up =3.9
years), population-based

N=1674 age> 68 years

N=5395 age- 55 years

N=980 age =75 years (mean)

N=815 age> 65 years

N=815 age> 65 years

Nutrient intake: FFQ (no
information on the number of
items)

Nutrient intake: semi-quantitative

FFQ (100 items)

Cognitive status: MMSE.
Diagnosis of dementia and
probable AD: DSM-III-R criteria
Cognitive status: MMSE, GMS,
CAMDEX. Diagnosis of
dementia: DSM-III-R criteria.
Diagnosis of probable AD:
NINCDS-ADRDA criteria

Nutrient intake: semi-quantitative Diagnosis of dementia: DSM-IV

FFQ (61 Items)

Nutrient intake: semi-quantitative

FFQ (154 items)

Nutrient intake: semi-quantitative

FFQ (154 items)

criteria. Diagnosis of probable
AD: NINCDS-ADRDA criteria

Diagnosis of probable AD:
NINCDS-ADRDA criteria

Diagnosis of probable AD:
NINCDS-ADRDA criteria

Fish or seafood consumption was

associated with a lower risk of
dementia

High intakes of total fat, saturated

fatty acids srans-fatty acids, and
cholesterol or low intakes of
unsaturated fatty acids were not

associated with an increased risk

of dementia

Higher energy and fat intakes
were associated with higher risk
of AD in individuals carrying the
APOE¢4 allele

Dietary intakes of saturated fat
andtrans-unsaturated were
predictive of AD, while dietary
intakes of n-6 PUFA and MUFA
were protective against AD
Dietary intake of n-3 PUFA
protected against AD
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EFFECT ON EFFECT ON
COGNITIVE DEMENTIA
FUNCTION
L LE L TR R Risk Protection Risk Protection
(higher intakes) (higher intakes)
Luchsinger,
Total fat 2002 [81]
Morris,
Saturated fatty acids 2003a [111]
Morris,
Monounsaturated fatty acids 2003a [111]
Kalmijn, Morris,
n-6 Polyunsaturated fatty acids 1997b [64] 2003a [111]
Barbeger-
Gateau,
2002 [5]
n-3 Polyunsaturated fatty acids Kalmijn, Morris,
Fish consumption 1997b [64] 2003b [113]

Fig. 3. Synopsis of the evidence from prospective population-based studies on the possible effects of macronutrients on cognitive functiamtianid teme
elderly.

matic activity in glucose catabolic pathweg24,168] impaired  acids were not associated with an increased risk of dementia or
glucose transporf63,85,185] and impaired insulin activity its subtyped36]. These results are at odds with several other
[41,89,196] studieq5,64,66,82,111,113,17€Table 6 Fig. 3.

It has also been reported that, in women, a chronic exposure In particular, in a cohort of 69—89-year-old men of the Zut-
to an excess of energy intake and the resulting obesity protephen Elderly Study, high linoleic acid intake was associated with
them from cognitive declinfL35]. This epidemiological obser- cognitive impairment. The intake of n-3 polyunsaturated fatty
vation has been explained as a result of a greater availabilitjcids (PUFA) was not associated with cognitive impairment, but
of estrogens in obese women, given that the adipose tissue liggh fish consumption tended to be inversely associated with
the major endogenous source of estrogens in post-menopausaignitive impairment and cognitive declif@]. In a prospec-
women[12]. A randomized, placebo-controlled trial has estab-tive study of younger people (45-70-year-old) marine n-3 PUFA
lished that the administration of estrogens is associated with atonsumption was associated with a decreased risk, whereas sat-
improvement in cognitive functiofi1], possibly dependent on urated fatty acid and cholesterol intakes were associated with an
the intrinsic antioxidant activity of the hormofit3,76] increased risk of impaired cognitive functifgt].

On the other hand, consistent with the evidence in animals Inthe Italian Longitudinal Study of Aging our group reported
(reviewed in[91]), high energy intakes in middle age and the that the intake of monounsaturated fatty acids (MUFA, mostly
resulting increase in body weight, have been associated with grovided by consumption of olive oil) in an elderly population
loss of cognitive function in old agel4,49] Actually, energy  of Southern Italy was associated with a reduced risk of global
intake seems to be a stronger predictor of AD than body weightognitive decline and of selective attention performarfités].
or body mass index (BMI). In fact, a prospective study of theFurthermore, we found an important interaction between intake
association between dietary intakes and risk of AD in New Yorkof MUFA and the level of education: the relative risk of devel-
City pointed out that a low-calorie diet was protective againsioping a cognitive impairment in people with a low educational
AD and that body weight or BMI were secondary correlateslevel decreased exponentially with the increase in MUFA intake
of the risk of AD[81]. In the Rotterdam Study, after a 6-year [175,176]
follow-up, a high intake of total fat, saturated fatty acida.s- Intriguing results were found in the cohort of the Honolulu-
fatty acids, cholesterol and a low intake of unsaturated fattyAsia Aging Study, with the western diet showing protection
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against the development of VaD in comparison with a tradi- A large body of evidence indicates that sub-clinical deficien-

tional Japanese di¢l60]. A typical Western diet is high in cies in essential micro-nutrients, such as antioxidants (Vitamins

animal fat and protein and low in complex carbohydrates, com€, E, carotenes, etc.) and B vitamins are risk factors for cognitive

pared to the traditional Japanese diet, which is high in compleimpairment and dementia, but it is still uncertain whether a crit-

carbohydrates and marine n-3 PUFA, and low in meat. ical threshold in the degree of deficiency and in the duration of
Therefore, although traditional vascular risk factors such as axposure can be reliably determined and translated into general

high intake of calories, saturated fatty acids, or cholesterol haveecommendations for the population. Organizational challenges,

been involved in the development of AD-like neuropathologyincluding sample size and duration of the follow-up, hamper the

in animals[177] and are increasingly considered in associatioraccomplishment of this important goal in public health.

to both VaD and AD51], the epidemiological evidence is still Randomized, double-blind, placebo-controlled trials are

controversial, possibly because of confounding variables. needed to assess the potential impact of micro-and macro-
An interesting line of research has also pointed out that tha@utrient supplementation and/or dietary manipulations on the

quality of dietary proteins, in terms of the aminoacidic compo-risk of developing cognitive impairment or dementia. On the

sition, may play a role in the risk of developing AD. In fact, other hand, results from intervention trials need to be considered

reduced plasma concentrations of the aminoacids tryptophan light of population-based longitudinal studies, because short-

and methionine have been reported in AD patients as comparg¢drm exposure to a dietary or supplemental intake of nutrients

to control subject§39] and, interestingly, an increased ratio is likely to have a different impact from long standing dietary

between the plasma concentrations of tyrosine and of large netbabits on the risk of developing cognitive impairment.

tral aminoacids has been observed in AD patients as compared

to control subjectf39]. Furthermore, Ravaglia et al. reported an A
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The aim of this study was to investigate the correlation of vitamin and trace element deficiencies with
the cognitive function, the Activities of Daily Living, the nutritional status and the chewing function in a
population of geriatric hospitalized patients.
Introduction: All patients aged 70 years and over admitted to a geriatric department because of an acute
disease were included into the study. Assessments of Activities of Daily Living (Barthel’'s Index),
cognition (MMST) and chewing function (Carrot test) were done for every patient included. The
nutritional status was assessed by the MNA, the BMI and by measurements of skinfold thickness. In
addition to routine laboratory investigations the following laboratory investigations were done for every
patient: Osteocalcin, Transketolase-Activity, Thiamin, Glutathion-Reductase-Activity, Niacin, Vitamin C,
Vitamin A, Vitamin E and Selenium.
Results: Thirty-one patients (18 female and 13 male) were included into the study. No patient refused
participation. The mean age was 78, 2 years. The mean BMI was 26.87 kg/m?, the mean Barthel index was
60 points. The average score in the Mini-Mental-Status-Test was 20.7 points. Only 26% of the patients
had a good nutritional status according to the Mini Nutritional Assessment (MNA). Forty-five percent of
the patients had no own teeth. Eighty-one percent of the patients stated that they have no problems with
chewing. However, objective testing revealed a higher prevalence of chewing dysfunction: 42% were not
able to grind a carrot slice sufficiently in the carrot test. 55% of the patients had Vitamin C concentrations
below the normal range, Selenium concentrations were below normal range in 52% of the patients
investigated. Patients with a bad chewing function (index 6 in the carrot test) had a tendency to lower
serum levels of Vitamin B1, Niacin, Vitamin C, Vitamin A and Selenium. There was a significant positive
correlation of selenium levels with vitamin B 12 levels and lymphocyte count. The concentrations of
Vitamin C and Vitamin A were significantly higher in patients taking many medications. No significant
correlation was found between micronutrient deficiencies and BMI or the MNA score.
Conclusions: Elderly patients with acute illness have frequently micronutrient deficiencies, Vitamin C
and Selenium being deficient in more than half of the patients. These deficiencies were not restricted to
underweight patients: Patients with a normal BMI and even overweight patients showed micronutrient
deficiencies. Geriatric and nutritional assessments alone are not suitable to identify the patients with
these deficiencies.

© 2010 Elsevier Masson SAS and European Union Geriatric Medicine Society. All rights reserved.
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1. Introduction calories/day) [18,24]. In contrast, the requirements for vitamins

and trace elements do not decrease with age [26].

Undernutrition and malnutrition have a paramount negative
impact on morbidity and mortality of elderly persons. Even
patients with obesity aged 65 years and older show an increased
mortality when losing more than 5% of their actual body weight
[27]. Due to decreased physical activity, the energy requirements
decrease with age in most persons. Energy intake of older men (40-
74 years old) is nearly a third less (2100-2300 calories/day)
compared to the intake of men aged 24-34 years old (2700

* Corresponding author. Tel.: +49-21-513341211; fax: +49-21-51334551210.
E-mail address: andreas.leischker@maria-hilf.de (A.H. Leischker).

When assessed by the Mini Nutritional Assessment (MNA), only
20% of elderly community dwelling people have no risk of
malnutrition whereas 71% are at risk and 9% suffer from severe
malnutrition [28].

In German hospitals, the prevalence of malnutrition in
geriatric inpatients is exceeding 50% [33]. Caloric supplementa-
tion improves outcomes in malnourished hospital patients and
malnourished older persons [25]. Maintenance of nutritional
status has the potential to reduce morbidity and delay the
transition to high-level care [45]. For hospitalized elderly
patients, fat mass is associated with a decreased risk of adverse
events [3].
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Depression is the most common cause for malnutrition (30% of
cases), followed by malignant diseases (9% of cases) [44].
Difficulties in purchasing and preparing food can also contribute
to the development of malnutrition [38]. Handgrip strength and
Barthel’s Index show an association with the assessment by MNA
[28].

The chewing function has an influence on the nutritional status
too. Publications focused on this topic are rare [42,46]. In Japanese
edentulous outpatients, the self-evaluation of the masticatory
function improved after the switch from old to new dentures [17].

The aim of this study is to find out if the levels of relevant
vitamins and the levels of Selenium are decreased in patients
defined malnourished or at risk of malnutrition by the MNA and if
decreased levels of Selenium or Vitamin C are associated with
decreased scores in the Basic Activities of Daily Living (BADLs).
Furthermore, it is aimed to find out if patients with poor chewing
function, defined by the carrot test have decreased levels of
micronutrients.

2. Materials and methods

All patients aged 70 years and older admitted with an acute
illness to the Department of Geriatrics of the Bonifatius-Hospital
Lingen (Ems) between February and March 2003 were included
into the study. Patients aged 70 years and older that were admitted
to another department of the hospital were not included into the
study. The Bonifatius Hospital Lingen is an Academic Teaching
Hospital of the Medical School of Hannover in Niedersachsen
(Germany) with 416 beds for acute care. The study protocol was
approved by the Ethical Commission of the Medical School
Hannover. All patients declared written informed consent prior
inclusion into the study. None of the patients refused to
participate. History and complete physical examination were
done for every patient.

The following assessments and measurements were done for
every patient included into the study: Mini Nutritional Assessment
(MNA) [16], Mini-Mental-Status Examination (MMSE) [10],
Activities of Daily Living (Barthel Index) [22], Body Mass Index,
number of the teeth, Triceps skinfold, abdominal skinfold, crista
iliaca skinfold and upper arm circumference. Upper arm muscle-
circumference was calculated by the formula from Blackburn et al.
[2] using upper arm circumference and triceps skinfold. The
chewing performance was assessed by a standardized masticatory
test with carrots [46]: The carrots were purchased from the local
market in Lingen (Ems). They were processed within 2 days after
being harvested. Standardized slices of carrots (1 cm thick, 2 cm in
diameter) had to be chewed by the patients for a period of
45 seconds. The patients were instructed to spill the chewed carrot
slices into a glass shell. Photographs of the chewed carrots were
taken and stored. The chewing efficiency was assessed by grading
the consistency of the chewed carrot slices. Grading was
documented by an index ranging from 1-6. An index 1 corresponds
complete grinding and index 6 to no grinding of the carrot slice.

For every patient, the following laboratory tests were done:
complete blood count, sodium, potassium, calcium, phosphate,
magnesium, iron, BUN, creatinine, INR, triglycerides, total choles-
terol, C-reactive protein, total protein, albumin, thyroid stimulat-
ing hormone (TSH), free T3, free T4, ferritine, vitamin B12 (plasma)
and folate (plasma). These investigations were done in the central
laboratory of the Bonifatius Hospital Lingen (Ems), Germany. The
following laboratory tests were performed in the laboratory Dr.
Fischer-Briigge and partners Nordhorn, Germany for every patient:
Osteocalcin, Transketolase activity, Thiamine concentration (plas-
ma), glutathione-reductase activity, Niacin concentration (plas-
ma), Vitamin C (plasma), Vitamin A (plasma), Alpha-tocopherole,
Selenium (plasma).

Study data were recorded with paper based documentation.
Relevant data were recorded with the software “Access 2002”
(Microsoft Corporation®™), graphics were generated using the
software “Excel 2002” (Microsoft Corporation®).

Statistic analysis was done with the software “SPSS Student
Version 11.0 for Windows™®”, Statistic significance was tested with
the t-test. Correlations were tested by using the Spearman-Rank-
Correlation Test [37]. Test values were regarded as significant
when the p-value was < 0.05. Further cutoffs for statistic
significance were p values of < 0.01 and < 0.001.

3. Results

Thirty-one patients (18 female, 13 male) were included into the
study. The patients had an age between 70 and 91 years. The mean
age was 78.2 years.

Only two patients had less than three diagnoses, 13 (42%) had
more than six diagnoses.

Only one patient did not take any medication. Four (13%) took
more than 10 medications. Two patients (6.4%) were taking
multivitamin preparations. Fourteen patients (45%) reported
involuntary weight loss. Fifteen patients (48%) were cared for by
relatives, 15 patients (48%) were living in a nursing home and one
patient (3.2%) was living in an assisted living community.

The mean Body Mass Index (BMI) was 26.78 kg/m? (16.89-
35.89 kg/m?, SD + 4.59).

The upper arm muscle circumference was calculated using the
data from the upper arm circumference and the triceps-skin fold
measurement [2]. In 15 patients (48%), the upper arm muscle
circumference was within normal limits. In 16 patients (52%), the
measurement was below the normal range indicating undernutri-
tion.

Only 26% of the patients had a good nutritional status according
to the Mini Nutritional Assessment (MNA).

Twenty-five patients had dentures. Fourteen patients (45%) had
no own teeth. Twenty-five patients (81%) stated that they had no
problems with chewing. Eighteen (58%) stated that they had no
problems with chewing when wearing their dentures, seven (23%)
stated having no problems with chewing with their own teeth.
Only six patients (19%) stated that they are not able to chew meals
sufficiently.

The chewing function was assessed with the so called carrot-
test [42,43]. Thirteen patients (42%) were not able to grind a carrot
slice sufficiently.

The average score in the Mini-Mental-Status-Test was 20.7
points (range 8-30 points, SD + 6.63). Only 9 patients (29%) had a
score of 27 points and more. 13 patients (42%) had a score between
18-26 points, indicating cognitive impairment, seven (23%) had a
score between 10-17 points and two (6%) a score below 10 points
indicating severe cognitive impairment.

The results of the laboratory investigations are shown in
Table 1.

Fourteen patients (45%) were anemic. Seventeen (55%) had less
than 25% lymphocytes. The absolute Lymphocyte count was within
normal limits in 21 patients (68%). Fifty-eight percent of the
patients had elevated serum levels of creatinine indicating
impaired renal function. Sixty-five percent had elevated levels
of C-reactive protein, 48% elevated serum levels of ferritine. In 19%,
the total protein concentration was below the normal range.

Eighty-one percent had a normal thyroid function indicated by
a Thyroid Stimulating Hormone (TSH) level within the normal
range. Ten percent had subclinical hypothyroidism, 10% had
subclinical hyperthyroidism. Forty-two percent had Osteocalcine
levels below the normal range, 70% had Transketolase levels below
the normal range. Seventeen patients (55%) had Vitamin C levels
below the normal range. 16 persons (52%) had selenium levels
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Parameter Normal Values Median Standard deviation Decreased in % Elevated in %
Hemoglobin 12.3-15.3 g/dI (f) 14.0-17.5 g/dl (m) 13.48 2.03 45 6
White cell count 4000-9000/ .1 7.79 2.67 3 26
Lymphocyte count > 1500/l 1710.7 674 10 0
Sodium 135-144 mmol/l 138.94 4.79 13 6
Potassium 3.5-5.1 mmol/l 4.38 0.70 6 19
Calcium 2.2-2.6 mmol/l 2.36 0.17 6 10
Phosphate 0.87-1.45 mmol/l 1.05 0.21 16 3
Magnesium 0.65-1.05 mmol/l 0.79 0.14 16 6
Ferrum 37-145 pg/dl (f) 59-158 pg/dl (m) 66.52 31.25 21 0
BUN 10-50 mg/dl 67.10 31.83 0 58
Creatinine 0.5-0.9 mg/dl (f) 0.7-1.2 mg/dl (m) 1.28 0.51 0 58
Quick 70-130% 97.87 21.71 10 3
Triglycerides 50-200 mg/dl 125.37 58.31 10 10
Total Cholesterol 150-240 mg/dl 200.87 45.99 17 17
C-reactive protein < 0.5 mg/dl 4.10 5 0 65
Total protein 6.60-8.70g/dl 7.11 0.81 19 3
Albumin 30.0-52.0g/1 37.52 3.82 6 0
TSH 0.1-4.0 pU/ml 1.93 3.31 10 10
T3 0.6-1.9 ng/kl 0.98 0.23 3 0
T4 4.5-11.0 pg/dl 8.03 1.76 0 7
Ferritine 0-90ng/ml (f) 38-280ng/ml (m) 165.21 139.37 0 48
Vitamin B12 200-950 pg/ml 449.70 204.09 10 3
Folate 1.5-17 ng/ml 6.55 3.07 0 0
Osteocalcine 43-124 6.01 5.17 42 16
Transketolase 60-85U/1 51.94 16.91 70 4
Thiamine 17-60 pg/l 39.82 21.35 6 13
Glutathion-reductase 0.7-1.7U/g Hb 11.92 10.36 0 57
Niacine 10-100 pg/l 24.52 19.89 13 3
Vitamin C 5-15 pg/ml 5.21 3.02 55 0
Vitamin A 0.20-1.20mg/1 0.77 0.27 6 6
Alphatocopherol 5.0-16 mg/dl 12.80 3.50 3 19
Selenium 53-105 g/l 55.52 13.75 52 0

below the normal range. Seventeen patients (57%) had elevated
activity of glutathione-reductase in the red blood cells indicating
Vitamin B2 (Ribovlavin) deficiency.

Serum concentrations of Vitamin B 12, Niacine, Vitamin C,
Alphatocopherol and Selenium were significantly low in the
patient sample investigated. The Glutathion-Reductase Activity
was elevated significantly (p < 0.001), indicating vitamin B2
deficiency. Thiamine (Vitamin B1) and Vitamin A levels were
not reduced significantly.

The correlations between nutritional status, chewing function,
cognitive function, Barthel’s Index and the laboratory values were
tested for significance by the Spearman'’s test. The anthropometric
parameters BMI, skinfold-thickness and upper-arm-muscle cir-
cumference were correlated directly. The Activities of Daily Living
(assessed by the Barthel’s Index) and the cognitive function
(assessed by the Mini Mental Status Test MMST) were strongly
correlated positively, too (p < 0.001, Spearman correlation: 0.685).
A good nutritional status (assessed by the Mini Nutritional
assessment (MNA)) was correlated with independency in the
Activities of Daily Living (high Barthel’s Index) (p < 0.01, Spear-
man’s coefficient 0.502). MNA and Lymphocyte count were
correlated significantly, too (p < 0.01, Spearman’s coefficient
0.502).

The following laboratory values were correlated significantly:

e Selenium and lymphocyte count (p < 0.01, Spearman’s coeffi-
cient 0.386);

e Selenium and Vitamin B 12 (p < 0.05, Spearman’s coefficient
0.386);

e Lymphocyte count and albumin (p < 0.01, Spearman’s coefficient
0.598);

o Transketolase-activity and thiamine (p < 0.01, Spearman’s cor-
relation coefficient 0.627).

The results of the Mini Nutritional Assessment (MNA) and the
absolute lymphocyte count showed a highly positive correlation
(p < 0.01, Spearman’s coefficient 0.502). Beside the correlations
mentioned above, there was no statistically significant association
between single laboratory results and the other assessments.

The number of tablets taken daily correlated significantly was
correlated directly with the Vitamin C concentration (p < 0.05,
Spearman'’s coefficient 0.404) and with the Vitamin A concentra-
tion (p < 0.05, Spearman’s coefficient 0.404). That means that the
concentrations of Vitamin C and Vitamin A were higher in patients
taking many medications.

The correlations of the results of the chewing function (assessed
by the carrot test) with the other assessments and with selected
laboratory results are shown in Table 2.

Patients with a good chewing function had better results in the
assessments of the Activities of Daily Living (ADL, Barthel’s Index)
and cognition (MMST). The nutritional status (assessed by the
MNA), the skinfold-thickness, concentrations of vitamins and trace
elements and the lymphocyte count were better/higher in patients
with a better chewing function. However, these correlations did
not reach the threshold of significance when checked with the t-
test.

The number of own teeth showed a significant direct
correlation with the chewing function (p < 0.05, Spearman’s
coefficient —0.395).

4. Discussion

This study recruited older patients, most of them with
significant restrictions in their Activities of Daily Living (ADL):
The mean Barthel’s Index was 60 points. Most patients had
restricted cognitive function.
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Table 2
Chewing function, assessments and selected laboratory results.

Index 1-5 N Index 1-5 Mean Value Index 6 N Index 6 Mean Value
Barthel’s Index 17 61.76 12 56.67
MMST 18 22.39 13 18.38
MNA 18 21.94 13 18.62
Skinfold thickness 18 62.78 13 51.92
Transketolase activity 16 54.92 11 47.62
Thiamine 18 41.30 13 37.76
Glutathione-reductase 18 13.28 12 9.87
Niacine 18 27.98 13 19.72
Vitamin C 18 5.62 13 4.63
Vitamin A 18 0.83 13 0.69
Selenium 18 56.06 13 54.77
Number of teeth 18 10.5 13 2.08
Lymphocyte count 18 1806.39 13 1578.23

The mean BMI was 26.78 kg/m?. According to the WHO
definition, 19 patients (61%) were overweight. Only one patient
had a BMI of < 18.5 kg/m?, which is defined as underweight.
However, the WHO definition of normal ranges of BMI is not
accepted in older people [29]. In contrast to the classification
according to the WHO definition the skinfold thickness classified
only two patients as overweight. Eight patients were classified as
thin. When classifying on the basis of the skin fold thickness, only
two patients were classified as “overweight” and eight patients
were classified as “thin”. The MNA classified only eight (26%) of the
patients having a “satisfactory” nutritional status. Forty-eight
percent were classified as being on “risk for undernutrition”, and
26% had a bad nutritional status. Beside nutritional history, the
MNA is based on anthropometric data like BMI and skinfold
thickness. This is reflected in a strong correlation between BMI and
MNA in our sample. This proves the results of the study of Thomas
et al. [40], which also showed a highly significant correlation
between BMI and MNA in nursing home residents. The results of
our study support the fact that screening elderly patients for
undernutrition by calculating the BMI alone is not sufficient at all.

In our sample, no correlation was found between the MNA
assessment and any laboratory value. This is in accordance to the
results of Dzieniewski et al. [8] who checked the levels of Vitamin
C, Folic Acid, Vitamin E and Vitamin A of hospital patients - which
were in contrast to our study not selected by age. He found no
correlation between the vitamin levels and the BMI.

There are few studies evaluating the chewing efficiency of
elderly patients. We have chosen the carrot test because it can be
administered easily and is accepted very well by elderly patients —
most elderly people like the taste of fresh carrots. A weakness of
this test is that it is not validated.

Simply asking the patient is not sufficient to evaluate the
chewing efficiency: only 19% of the patients in our sample stated
that they are not able to chew sufficiently, although 42% were not
able to grind a carrot slice sufficiently. This shows that there is a
great difference between the objective assessments of the chewing
function. The strong correlation between the number of preserved
teeth and the result of the carrot test strengthens the importance of
good dental care for the elderly. Patients with a bad chewing
function (index 6 in the carrot test) had a tendency to lower serum
levels of Vitamin B1, Niacin, Vitamin C, Vitamin A and Selenium.
This is in accordance to the findings of Suzuki et al. [39] who found
higher levels of carbohydrates and vitamin B1 levels in elderly
males with five or more present teeth. However, probably to the
small size of our sample, the difference did not reach the threshold
of statistic significance.

Fifty-two of the patients had low serum levels of Selenium.
Other studies showed higher Selenium levels in populations of this
age group. In the study from Savarino [36], only 8.8% of elderly

persons showed low Selenium levels. However, the subjects
investigated were healthy people aged between 60-90 years.
Similar results were reported by Bunker and Hercberg [4,19] who
found 19-30% of community dwelling elderly people having low
Selenium levels. In contrast, a greater percentage of hospitalized
patients have low selenium levels, ranging between 12 and 70%
[1,11,23]. The study of Maheira et al. [21] compared the Selenium
status of different age groups (ranging from 20-89 years). It
showed a decrease of the Selenium level until the age of 60 years.
After this age, the Selenium level did not decrease any more but
remained stable in the population studied - the maximum age was
89 years. Ravaglia et al. [34] investigated healthy elderly aged 90
years and over (“oldest old”). Nearly half of this population had
Selenium levels below the normal range. Maheira et al. [21]
showed furthermore that patients with acute illness have lower
Selenium levels compared to healthy subjects in the same age
group. Ducros, Galan, Godde and Hercberg [7,14,11,19] showed
that there is a correlation between hospitalization and low
selenium levels. The high percentage of patients with low
Selenium levels in our sample seems to be due to selection of
the patients. Whereas Savarino [36] looked at unselected
community dwelling aged 60-90 years, we investigates only sick
people with the need for acute hospitalization. Our results are in
concordance with those of Girodon et al. [13] who found low
Selenium levels in 68% of patients seeking treatment in a hospital
for acute care.

Cardoso et al. [5] found low levels of selenium in plasma,
erythrocytes and nails of patients with Alzheimer’s disease when
compared with control subjects with normal cognitive function.
We did not find a correlation between Selenium levels and the
cognitive function assessed by the MMST and between Selenium
levels and the Activities of Daily Living (Barthel’s Index). This is in
congruence with the data from Perkins et al. [32] who found no
correlation between the delayed recall and serum levels of
vitamins and trace elements. Furthermore, there was no correla-
tion between Selenium levels and the BMI.

In our study, there was an association between selenium levels
and absolute lymphocyte count. Girodon et al. [13] recommend
supplements like Selenium and Zinc to prevent infections in
elderly people. Supplemental Zinc (20 mg/day) and Selenium
(100 pg/day) over a period of two years decreased the risk for
respiratory infections significantly. Galan et al. [12] showed that
oral Selenium supplements increased the Selenium serum levels.

The low selenium levels in our sample can be explained by the
selection of acutely ill patients. However, the selenium levels were
higher than those in studies showing an increased cardiovascular
mortality in men who died from heart disease.

Another relevant finding in our study was the fact that nearly
half of the patients had decreased Vitamin C levels. The study of
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Dzieniszewski et al. [8] (2005) showed similar results: they
checked the vitamin status of 210 hospitalized patients; 51.8% had
Vitamin C levels below the normal range. The study of Goodwin
et al. [15] showed a correlation of low Vitamin C levels with
impaired cognitive function. Cognitive function was assessed in
this study with several assessment tools including the WAIS-R-
test. In contrast, we used the MMST, which is not as sensitive as the
WAIS-R for mild dementia. Beside our small sample size, this may
explain why we did not find a significant correlation between
decreased Vitamin C levels and cognitive function. Paleologos et al.
[30] reports a better cognitive function in people taking Vitamin C
supplements. These results were based on a cohort study. Girodon
et al. [13] showed a risk reduction in infections in people taking
Vitamin C supplements. Riviere et al. [35] found a low Vitamin C
levels in community dwelling patients with Alzheimer’s disease.
Furthermore, he found a correlation between severity of the
dementia and the degree of the Vitamin C deficiency. People
drinking fruit or vegetable juice at least three times per week have
a significantly lower risk developing Alzheimer’s disease [6]. In
addition to Vitamin C and other vitamins, secondary plant
ingredients may have a protective role in dementia. Vitamin C
containing foods may protect against the progression of carotid
atherosclerosis in elderly men [9]. Ninety-four percent of the
patients of our study stated not to take vitamin supplements. Most
of the patients with Vitamin C deficiency (11/17) stated not
cooking for themselves: nine were provided with food by their
relatives and two were living in nursing homes. Seven patients
(from total 17) with Vitamin C deficiency had only mild dementia.
Care should be taken to provide elderly people with food
containing adequate Vitamin C by nursing homes and by relatives.

Only 3% of our patients had low Vitamin E levels. Deficiency in
this fat soluble vitamin seems not to be a problem in this
population.

Niacin levels were low in 13% of the patients investigated. The
Thiamine level was below normal limits in only 6%. However, the
Transketolase-Activity was increased in 70% of the patients
investigated indicating thiamine deficiency. An equal percentage
(57%) had an increased Glutathion-Reductase Activity indicating
Riboflavin (Vitamin B2) deficiency [41]. Pepersack et al. [31] found
only 44% of patients being deficient in thiamine. This difference
may be caused by different laboratory methods.

Thirty-two of the patients included had lymphopenia (absolute
lymphocyte count < 1500/pl) indicating a restricted immune
function. Dzieniszewski et al. [8] found only 21% of hospitalized
patients being lymphopenic. However, in his study all patients
including young ones were included. This may explain the high
percentage of lymphopenic patients in our sample. There was a
significant correlation between the lymphocyte count and the MNA
score in our study. Kuzuya et al. [20] did not find this correlation in
Japanese geriatric patients. This difference may be caused by the
different diet in Japan compared with the diet in Germany.

Dzieniszewski et al. [8] found Vitamin A levels below the
normal limit in only 1.4% of inpatients. In contrast, we found 6% of
all patients having Vitamin A levels below the normal range. This
can also be explained by the age difference of the groups
investigated. However, substituting Vitamin A for all elderly
patients should not be clinical routine as Vitamin A as a fat-soluble
vitamin may have adverse advents when given in overdose.

The study is considerably limited by the small number of
patients included.

5. Conclusions
Many geriatric inpatients have deficiencies in vitamins and

trace elements. Vitamin C and selenium are particularly low with
serum levels below normal limits in more than half of the patients

investigated. Vitamin and trace element deficiencies are not
restricted to underweight patients but are also of concern in
patients with normal BMI and even in overweight patients. Even
through geriatric (Barthel’s Index, MMST) and nutritional (MNA,
Carrot test) assessments cannot predict which patient will have
vitamin or trace element deficiencies.
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