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Reflexdo

“No meu sistema de saude ideal, sou saudavel desde o nascimento, seguro e tranquilo,
até a minha morte com dignidade no final da vida, e rodeado pela minha familia. Tenho
muito poucos motivos para interagir diretamente com o proprio sistema de uma forma
fisica, para além das medidas preventivas, como as vacinas ou 0s rastreios, e as
doengas agudas intercorrentes, tais como as doencgas inevitaveis ou 0s acidentes.
Quando tenho de ir a um centro de saude para cuidados de saude proactivos ou a um
hospital para um tratamento urgente ou devido a dificuldades de saude graves, o meu
problema é resolvido de forma profissional e humana, tdo rapidamente quanto possivel.”

Lynn Archibald. Um Futuro para a Saude. Gulbenkian, 2014. Pag 25.







Abstract

According to the World Health Organization and Alzheimer's Disease
International, it is estimated that fifty million people suffer from dementia around the world.
Alzheimer's disease (AD) is the most frequent form of dementia, accounting for 60% to
80% of cases. In Europe, it is estimated that more than nine million people suffer from
dementia Alzheimer's disease type (ADT), according to the Alzheimer Europe, and most
of these people live in the community. In Portugal, it was reported that between 160 and
185 thousand people suffer from dementia, based on some projections of international
data. The most recent report by the Organization for Economic Cooperation and
Development (OECD) classifies Portugal as the fourth country in Europe with the most
cases of dementia per thousand inhabitants.

As a result of the neurological, psychological and behavioral disorders that occur
in the course of the dementia ADT, nutritional-problems tend to increase, leading to
changes in the nutritional status, such as unintentional weight loss and the
disease-related undernutrition. Although a continuous and progressive weight loss during
the course of the ADT is often observed, the causes and associated mechanisms are
complex, multifactorial and still only partially understood. However, several factors are
known to enhance the disease-related undernutrition in ADT patients. As primary causes
are changes in cognitive, behavioral and sensory functions, such as smell and taste, and
as secondary causes are the various comorbidities associated with ADT and the side
effects of drug therapy have been also pointed out. However, the causes underlying the
decrease in food intake are not yet fully understood. At any point in the course of the
dementia, these changes can lead to the worsening of the nutritional and functional status

of these patients.

About 30% to 40% of these older adults, with mild to moderate ADT living in the
community, may experience unintentional weight loss of 4% or more per year. The
frequency of unintentional weight loss in these people is high, ranging from 15% to 45%,
increases with the severity of the disease and has a strong impact on the quality of life of
these people, their families, and caregivers. Even in the early stages of the dementia
ADT, unintentional weight loss and the consequent disease-related undernutrition status,
enhance the loss of strength and muscle mass. In turn, these changes lead to loss of
autonomy, decreased cognitive function, enhancing the risk of infections, ulcers pressure,
increased caregivers burden, and subsequently, increased the use of health service
resources, with direct implications in financial charges associated with drug therapy. In
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addition, the provision of care under stress or overload increases the risk of worse
outcomes for the dependent people. It should also be noted that poor physical
performance is closely linked to a higher risk of occurrence of comorbidities and higher

mortality.

The assessment of the nutritional status, through the application of the Mini
Nutritional Assessment (MNA), has shown that between 0% to 9% of community-dwelling
ADT older adults have undernutrition, and between 14% to 80% are at risk of
undernutrition. This high frequency is a cause of concern, because it tends to increase
during the course and stage of dementia, and undernourished older adults are more
prone to have a poor physical performance with a strong impact on their activities of daily
living. Therefore, it is of major interest to proceed with the assessment and monitoring of
nutritional and functional status in these older adults. In addition, besides the traditional
use of body mass, it will be relevant to consider other indicators of dysfunction of
nutritional and functional status, which can be extremely informative and easily used in
clinical practice. It is noteworthy, the muscle reserve indicators, such as the mid-arm
muscle and calf circumferences, the phase angle, and the functional status indicators,
such as hand grip strength and gait speed. The nutritional and functional status decline
has been related to the severity of the dementia ADT. However, the association between
these indicators and mortality has not yet been fully studied. In addition, the information
related to the impact of the nutritional and functional status on the caregivers burden of
these older adults with ADT is still scarce, having been limited to the study of the body
weight and functional capacity. Considering that the nutritional status can have a strong
impact on the progression of the disease, it will be of the utmost importance to proceed
with early identification of the undernutrition or the risk of undernutrition status in these
patients, allowing thus adapt the intervention and the nutritional support, at any point of

the dementia course.

In this context, the present thesis aims to identify the indicators of the nutritional
and functional status dysfunctions, associated with mortality (Article 1), and with
caregivers burden (Article 2), in community-dwelling older adults with moderate dementia
ADT. This thesis also had the objective to know the impact of a short-term high protein
energy-dense liquid oral nutritional supplementation (ONS) and of a psychomotricity
program, on the nutritional status, body composition, physical performance (muscle
function), and on the cognitive status of these patients at 6-month of follow up (Article 3).
The first study that composes this thesis has a prospective design, and was conducted in
a consecutive sample of 79 older adults, aged 65 years or over, with moderate dementia

ADT, living in the community, and they were followed-up for 60 months. The second study
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of this thesis, has a cross-sectional design, and was conducted in a consecutive sample
of 79 older adults, aged 65 years or over, with moderate dementia ADT, living in the
community with their caregivers. The third, and last study of this thesis, was conducted in
a consecutive sample of 68 community-dwelling older adults, with moderate dementia
ADT, and in a convenience sample of 11 older adults, aged 65 years or older, with
moderate dementia ADT, living in the community with their caregivers and attending an
Alzheimer's Day Center. The participants of the third study were randomly assigned to two
groups, the control group (CG; n = 43) and a group of participants who ingested a high
protein energy-dense liquid ONS during 21 consecutive days, the nutritional
supplementation group (NSG; n = 25). In this study, a third group was composed,
selecting the participants for convenience, to attend the same 21-day consecutive liquid
ONS with high energy-dense protein, and also to perform a psychomotor rehabilitation
program, the nutritional supplementation psychomotor rehabilitation group (NSPRG; n =

11). Then, the participants of this last study were followed-up for 6 months.

The results present in the Article 1 showed that undernutrition, unintended weight
loss, underweight, low mid-arm muscle and calf circumferences, and low muscle function
(assessed by hand grip strength and gait speed), were all associated with a higher risk of
mortality at 60 months of follow-up, considering the combined effect of other
characteristics, such as demographic indicators and cognitive function. Likewise, the
results showed that almost one-half of the participants (46%) had low phase angle, and
those with a phase angle below the 50th percentile (for women, less than 3.2 degrees,
and for men less than 3.6 degrees) presented higher risk of mortality. The nutritional and
functional status indicators that were associated with caregivers severe overload (Article
2) are unintentional weight loss of more than three kilograms during the previous three
months, lower calf circumference, sarcopenia, lower gait speed, and a poor quality of life
of these older adults. In contrast, the results showed a low association between severe
caregiver overload and overweight or obesity. The results of Article 3 revealed that there
was an improvement in the nutritional status assessed by the MNA score in the group of
participants who ingested a 21-day consecutive high protein energy-dense liquid ONS
(mean (SD): 0.4 (0.8), and in the group of participants who underwent in the same high
protein energy-dense liquid ONS at 21 consecutive days, and also attended the
psychomotor rehabilitation program, 1.5 (1.0), compared to participants of the CG: 0.1
(1.1) (p <0.05). It should be noted that 81.9% of the NSPRG participants increased the
MNA score, with increases ranging from 1 to 3.5 points, while 76% of the NSG
participants showed an improvement in the MNA score between 0.5 and 3 points,
decreasing the frequency of undernourished patients from 27.3% to 9.1%. On the other
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hand, the frequency of undernourished participants in the CG increased from 65.1% to
67.4%. In addition, an increase in body weight was observed in participants of the NSPRG
compared to CG: 1.5 (1.2) kg, (p <0.05). Almost all NSPRG participants (81.8%)
increased their body weight, ranging from 1.1 to 3.8 kg. Regarding the functional status,
and in this period, no significant changes were observed in the participants of all three
groups. At 90 days of follow-up, the improvement in nutritional status assessed by the
MNA score was maintained, in the participants of the NSG: 1.3 (1.2), and in the
participants of the NSPRG: 1.6 (1.0), compared to the CG: 0.3 (1.7) (p <0.05).
Furthermore, 81.8% of the participants in the NSPRG increased their baseline gait speed,
compared to the CG, while in the participants of the NSG, no changes were found.
Therefore, the 21-day high protein energy-dense liquid ONS and a psychomotor
rehabilitation program had a positive impact on the nutritional and functional status of

these community-dwelling older adults with moderate dementia ADT.

The results of the present thesis lead to the following conclusions: (1) in these
community-dwelling older adults with moderate dementia ADT, worse nutritional and
functional status, were associated with higher mortality, regardless of age, gender, marital
status, education and cognitive function; (2) caregivers who experienced severe overload,
were more likely to provide care to patients who presented worse nutritional and functional
status, who have sarcopenia, and also reporting a poor self-perception of their quality of
life; (3) the short-term high protein energy-dense liquid ONS on 21 consecutive days in
association with a psychomotricity program, had a positive impact on the nutritional and

functional status, and also at 90 days of follow-up.

The clinical relevance of these findings should be highlighted since changes in
nutritional and functional status are potentially modifiable. It was possible to establish the
association between the nutritional and functional status of these patients with mortality,
and with the caregivers burden. In contrast, it also reveals the positive impact of
short-term high protein energy-dense liquid ONS with a psychomotricity program on the
nutritional and functional status of these older adults, reinforcing the need to establish
nutritional screening practices, nutritional intervention, and support in the community
context. Therefore, the early identification of the nutritional risk of community-dwelling
older adults with moderate dementia ADT, is of major importance. These patients must be
prompt referenced to the respective health service, in which the nutritional status
assessment must be carried out, the nutritional diagnosis established, the nutritional
support and intervention defined, as well as, the respective monitoring, even with the

specificities resulting from the dementia course.
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Resumo

Segundo a Organizacado Mundial de Saude e a Alzheimer’s Disease International,
estima-se que existam em todo o mundo cinquenta milhées de pessoas que sofram de
deméncia. A doenga de Alzheimer (DA) é a forma mais frequente de deméncia, sendo
responsavel por 60% a 80% dos casos. Na Europa e, de acordo com Alzheimer Europe,
estima-se que mais de nove milhdes de pessoas sofram da doenca deméncia tipo
Alzheimer (DTA) e que a maioria destas pessoas reside na comunidade. Em Portugal e,
tendo-se em consideragdo algumas projecdes baseadas em dados internacionais,
estima-se que entre 160 a 185 mil pessoas sofram de deméncia. O mais recente relatério
da Organizagdo para a Cooperagao e Desenvolvimento Econdémico (OCDE), coloca
Portugal como o quarto pais da Europa com mais casos de deméncia por cada mil

habitantes.

Em resultado das perturbagdes neuroldgicas, psicolégicas e do comportamento
que ocorrem no curso da doenga DTA, os problemas nutricionais tendem a aumentar,
conduzindo a alteragbes do estado nutricional, como a perda de peso néo intencional e o
estado de desnutricao associado a doenga. Embora, seja caracteristico observar-se uma
continua e progressiva perda de peso durante o curso da DTA, as causas e 0s
mecanismos associados sao complexos, multifatoriais e ainda apenas parcialmente
compreendidos. Contudo, conhecem-se varios fatores que podem potenciar o estado de
desnutricdo associado a DTA. Como causas primarias, tém sido apontadas as alteragbes
da fungao cognitiva, do comportamento e as sensoriais, como o olfato e o paladar e como
causas secundarias, as varias comorbilidades associadas a DTA e os efeitos secundarios
da terapéutica medicamentosa. Todavia, as causas subjacentes a diminui¢ao da ingestao
alimentar ainda ndo estdo totalmente esclarecidas. Em qualquer ponto do percurso
evolutivo da deméncia, estas alteragcbes podem levar ao agravamento do estado
nutricional e do estado funcional do doente.

Das pessoas com DTA nos estadios ligeiro a moderado a residirem na
comunidade, 30% a 40% podem apresentar anualmente uma perda de peso nao
intencional igual ou superior a 4%. A frequéncia da perda de peso nao intencional nestas
pessoas € elevada, variando entre 15% e 45% e aumenta com a gravidade da doenca.
Exerce um forte impacto na qualidade de vida destas pessoas, suas familias e seus
cuidadores. Mesmo nos estadios iniciais da doenca, a perda de peso nao intencional e a
consequente desnutricdo potenciam a perda de forga e de massa muscular. Por sua vez,

estas alteragdes conduzem a perda de autonomia, diminuicdo da fungdo cognitiva,
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potenciando o risco de infegbes, de Ulceras de pressédo, o aumento da sobrecarga dos
cuidadores e, subsequente acréscimo na utilizagdo de recursos dos servigos de saude,
com implicagbes diretas nos encargos financeiros associados com a terapéutica
medicamentosa. Para além disso, a prestagédo de cuidados em stress ou em sobrecarga,
aumenta o risco de piores resultados prestados as pessoas cuidadas. Importa ainda
referir que a ma performance fisica esta intimamente ligada com um maior risco de

ocorréncia de comorbilidades e maior mortalidade.

A avaliagdo do estado nutricional, pela aplicacdo do Mini Nutritional Assessment
(MNA), tem mostrado que entre 0% a 9% das pessoas idosas com DTA a residirem na
comunidade, tém desnutricdo e que 14% a 80% apresentam risco de desnutricdo. Esta
elevada frequéncia é preocupante, porque em associagdo com o percurso evolutivo e o
estadio da deméncia, podera tendencialmente agravar-se e, pessoas idosas desnutridas
estdo mais propensas a apresentarem pior performance fisica, exercendo um forte
impacto no desempenho das atividades de vida diaria. Por conseguinte, € do maior
interesse proceder-se a avaliacdo e monitorizacdo do estado nutricional e do estado
funcional nestas pessoas. Para além do tradicional recurso a massa corporal, sera
relevante considerar outros indicadores de disfungdes do estado nutricional e do estado
funcional, que poderao ser extremamente informativos e facilmente utilizados na pratica
clinica. Destacam-se os indicadores das reservas musculares, como a circunferéncia
muscular do brago, o perimetro da barriga da perna, o dngulo de fase e os do estado
funcional, como a forga preensora da mao e a velocidade da marcha. O declinio do
estado nutricional e funcional tem sido relacionado com a gravidade da DTA. Porém, n&o
foi ainda estudada a associagao entre estes indicadores e a mortalidade. Além disso, a
informacédo sobre o impacto do estado nutricional e funcional na sobrecarga dos
cuidadores destas pessoas com DTA é ainda escassa, tendo sido limitada ao estudo da
massa e da capacidade funcional. Considerando que, o estado nutricional pode exercer
um forte impacto na progressdo da doenca, sera da maior relevancia proceder-se a
identificacdo precoce da desnutricdo ou do risco de desnutricdo nestes doentes,
permitindo assim, adequar a intervengdo e o0 uso de suporte nutricional individualizado,

em qualquer ponto do percurso evolutivo da deméncia.

Neste contexto, o presente trabalho tem como objetivo identificar os indicadores
de disfuncdes do estado nutricional e do estado funcional associados com a mortalidade
(Artigo 1) e com a sobrecarga dos cuidadores (Artigo 2), em pessoas idosas com doenga
DTA de estadio moderado, a residirem na comunidade. Esta tese tem também como
objetivo conhecer o impacto da suplementagéo oral liquida de curta duragdo com elevada

densidade energética e proteica e de um programa de psicomotricidade, no estado
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nutricional e na composigao corporal, na performance fisica (forga muscular) e, na fungao
cognitiva destes doentes (Artigo 3). O primeiro estudo que compde esta tese foi
conduzido numa amostra consecutiva de 79 idosos, com idade igual ou superior a 65
anos, com a doenca DTA de estadio moderado a residirem na comunidade, que foram
seguidos prospetivamente durante 60 meses. O segundo estudo que integra esta tese foi
conduzido nesta amostra de 79 idosos, de idades iguais ou superiores a 65 anos, com a
doenca DTA de estadio moderado e a residirem na comunidade com os seus cuidadores
e é de desenho transversal. O terceiro e ultimo estudo desta tese, foi conduzido numa
amostra consecutiva de 68 idosos que apresentavam idade igual ou superior a 65 anos,
doenga DTA de estadio moderado, a residirem na comunidade e, numa amostra de
conveniéncia de 11 idosos, com idade igual ou superior a 65 anos, com doenga DTA de
estadio moderado, a residirem na comunidade com os seus cuidadores e a frequentarem
um Centro de Dia de Alzheimer. Os participantes do ultimo estudo foram distribuidos
aleatoriamente em dois grupos, grupo controlo (GC; n = 43) e, grupo com suplementagéo
oral liqguida com elevada densidade energética e proteica durante 21 dias consecutivos
(GS; n = 25). Foi constituido um terceiro grupo, selecionando-se os participantes por
conveniéncia, para realizarem a mesma suplementagdo oral liquida com elevada
densidade energética e proteica durante 21 dias consecutivos e, frequentarem um
programa de reabilitagdo psicomotora (GSRP; n = 11). Os participantes deste ultimo

estudo, foram seguidos durante 6 meses.

Os resultados do Artigo 1 mostram que durante 60 meses de seguimento, o
estado de desnutricdo, a perda de peso n&o intencional, o estado de magreza, a baixa
circunferéncia muscular do brago, o baixo perimetro da barriga da perna e, a fraca funcao
muscular (avaliadas através da for¢a preensora da méao e da velocidade da marcha) se
associam com um maior risco de mortalidade durante este periodo, considerando o efeito
conjunto de outras caracteristicas, como indicadores demograficos e da fungao cognitiva.
Igualmente, os resultados mostram que quase metade dos participantes (46%)
apresentam baixo angulo de fase e, dos que tinham um angulo de fase abaixo ao
percentil 50 (para as mulheres, menor que 3,2 graus e, para os homens menor que 3,6
graus) apresentaram maior mortalidade. Os indicadores do estado nutricional e do estado
funcional identificados como estando associados com uma maior sobrecarga dos
cuidadores (Artigo 2) sdo a perda de peso nao intencional superior a trés quilogramas
nos ultimos trés meses, o baixo perimetro da barriga da perna, a sarcopenia, a baixa
velocidade da marcha e a fraca qualidade de vida destas pessoas. Em contraste, os
resultados mostraram uma fraca associacao entre a elevada sobrecarga do cuidador e o

excesso de peso e a obesidade. Os resultados do Artigo 3 revelam que ocorreu uma
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melhoria do estado nutricional avaliado pela pontuacdo do MNA no grupo dos
participantes que realizaram durante 21 dias consecutivos uma suplementacao oral
liguida com elevada densidade energética e proteica, (média (DP): 0,4 (0,8) e, no grupo
dos participantes que realizaram a mesma suplementacao oral liquida durante 21 dias
consecutivos e frequentaram o programa de reabilitagdo psicomotora, 1,5 (1,0), em
comparagdo com os participantes do GC: 0,1 (1,1) (p < 0,05). E de realcar, que 81,9%
dos participantes do GSRP, apresentaram uma melhoria da pontuagédo do MNA entre 1 a
3,5 pontos, enquanto que 76% dos participantes do GS, apresentaram uma melhoria
desta pontuacao entre 0,5 e 3 pontos, verificando-se uma diminuigdo da frequéncia dos
participantes desnutridos de 27,3% para 9,1%. Por outro lado, a frequéncia dos
participantes desnutridos do GC, aumentou de 65,1% para 67,4%. Para além disso,
observou-se um aumento do peso corporal nos participantes do GSRP em comparagao
com GC: 1,5 (1,2) kg, (p < 0,05). Quase a totalidade dos participantes do GSRP (81,8%)
aumentou de peso, variando entre 1,1 a 3,8 kg. Ainda durante este periodo e em relagéo
ao estado funcional, ndo se observaram altera¢des significativas nos participantes dos
trés grupos. Aos 90 dias de seguimento, manteve-se a melhoria do estado nutricional
avaliado pela pontuagdo do MNA, nos participantes do GS: 1,3 (1,2) e nos participantes
do GSRP: 1,6 (1,0), em comparagéo com GC: 0,3 (1,7) (p < 0,05). Acresce ainda que em
comparagéo com o GC, 81,8% dos participantes do GSRP apresentaram uma melhoria
na velocidade da marcha, enquanto que nos participantes do GS, ndo foram observadas
alteragdes no seu estado funcional. Concluiu-se que, a suplementagao oral liquida com
elevada densidade energética e proteica em associagdo com o programa de reabilitagao
psicomotora, exerceu um impacto positivo no estado nutricional e no estado funcional
nestas pessoas idosas com doenca DTA, de estadio moderado, a residirem na

comunidade.

Os resultados do presente trabalho conduzem as seguintes conclusdes: (1) pior
estado nutricional e pior estado funcional, avaliado por um conjunto de varios indicadores
como o peso, o indice de massa corporal, a circunferéncia muscular do braco, o
perimetro da barriga da perna, a for¢ca preensora da méo e a velocidade da marcha,
associou-se com uma maior mortalidade, independentemente da idade, do género, do
estado civil, da escolaridade e da fungdo cognitiva destas pessoas idosas com doenga
DTA, de estadio moderado, a residirem na comunidade; (2) os cuidadores com maior
sobrecarga, tinham a seu cargo pessoas cuidadas com sarcopenia e fraca percecao da
qualidade de vida e, também com pior estado nutricional e pior estado funcional, avaliado
por um conjunto de varios indicadores como a perda de peso nao intencional superior a

trés quilogramas nos ultimos trés meses, o perimetro da barriga da perna, o estado
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nutricional em vitamina D, a for¢ca preensora da méo e a velocidade da marcha; (3) a
suplementacédo oral liquida de curta duracdo com elevada densidade energética e
proteica em associagdo com um programa de psicomotricidade, exerceu aos 21 e 90 dias
de seguimento, um impacto positivo no estado nutricional e no estado funcional destas
pessoas mais velhas com doengca DTA, de estadio moderado, a residirem na

comunidade.

Os resultados deste trabalho, sdo de elevada relevancia clinica, uma vez que as
alteracbes do estado nutricional e do estado funcional sdo potencialmente modificaveis.
Foi possivel nestas pessoas colocar em destaque a associagao entre o estado nutricional
e o estado funcional, e a mortalidade e a sobrecarga dos seus cuidadores. Em contraste,
revela ainda o impacto positivo da suplementagao oral liquida de curta duragdo com
elevada densidade energética e proteica e de um programa de psicomotricidade, no
estado nutricional e no estado funcional destas pessoas, reforgcando a necessidade de se
estabelecer praticas de rastreio nutricional, intervengéo e suporte nutricional em contexto
comunitario. Portanto, € de suma importancia, a identificacdo precoce das pessoas
idosas em risco nutricional, com a doenca DTA, de estadio moderado a residirem na
comunidade. Estas devem ser sinalizadas atempadamente para o respetivo servico de
saude, no qual se devera proceder a avaliacdo do estado nutricional, estabelecer o
diagndstico nutricional, definir a intervencdo e o uso de suporte nutricional
individualizado e, a respetiva monitorizagdo, ainda que, com as especificidades

decorrentes do ponto do percurso evolutivo da deméncia.
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Introducao

1. Envelhecimento, deméncia e doeng¢a de Alzheimer
1.1. Nota introdutéria

A esperanga média de vida a nascenca da populagdo tem aumentado em todo o
mundo (Beard et al., 2016; Cardona & Bishai, 2018). E esperado que o nUmero de
pessoas com 60 ou mais anos de idade venha a triplicar até 2100 (Fernandes & Paul,
2017). Varios fatores tém contribuido para esta realidade, tais como os genéticos
(Brooks-Wilson, 2013), os biologicos (Carmona & Michan, 2016), os sociais, 0s
psicolégicos (Yang et al.,, 2016) e os socioecondémicos (Mackenbach et al., 2019). A
implementagdo de medidas gerais de promogao da saude e de prevengédo das doengas
ao longo da vida contribuiram igualmente para esta realidade (Carvalho, Xavier, &
Domingos, 2017).

O mais recente relatério das Nagdes Unidas (United Nations Department of
Economic and Social Affairs Population Division, 2019), mostra que em 2019 existiam
703 milhdes de pessoas com idade igual a 65 ou mais anos em todo o mundo. Espera-se
que este numero venha a aumentar para 1,5 bilies em 2050, correspondendo a 16% da
populagdo mundial. Por conseguinte, uma em cada seis pessoas em todo o mundo tera
65 ou mais anos de idade (United Nations Department of Economic and Social Affairs
Population Division, 2019). Na Europa e, de acordo com o Gabinete de Estatisticas da
Unido Europeia (Eurostat, 2019), para o ano de 2100, estima-se o aumento de 5,6% para

14,6% da propor¢ao das pessoas que tém 80 ou mais anos de idade.

Em Portugal e entre 2017 e 2019, a esperanga média de vida a nascencga foi
estimada em 80,93 anos, sendo 77,95 anos para os homens e 83,51 anos para as
mulheres (Instituto Nacional de Estatistica, 2020). Em comparagdo com o periodo entre
2016 e 2018, estes valores, representam um aumento de dois meses para os homens e
de um més para as mulheres (Instituto Nacional de Estatistica, 2020), diminuindo assim,
a diferenca entre sexos (Servigo Nacional Saude). No Censos mais recente (2011) do
Instituto Nacional de Estatistica (INE., 2012.) e, a semelhanga de outros paises
Europeus, é evidente o fenomeno do envelhecimento demografico, definido como o
aumento da proporgao das pessoas idosas na populagao geral, em que, cerca de 19% da
populagédo (n = 2 010 064) tinha 65 ou mais anos de idade. Neste documento, é ainda
realcado o fendmeno do duplo envelhecimento, caracterizado pelo aumento da
populagdo idosa e pela redugdo da populagéo jovem. Entre 2011 e 2013, o indice de

envelhecimento da populacdo (que traduz o numero de individuos com mais de 65 anos




por cada 100 individuos, com idade inferior a 15 anos) passou de 128 para 136 e as
previsdes demograficas apontam para que em 2060 se atinja um valor na ordem dos 287
a 464 por cada 100 jovens. Prevé-se que nesta data a populagéo idosa corresponda a 36
a 43% da populagédo (PORDATA Base de Dados Portugal Contemporaneo, 2020). Para
além de que algumas proje¢cdes apontam para 2060, um aumento em 15% das pessoas
que atingem 80 ou mais anos de idade (INE., 2009.).

De acordo com os dados do Servico Nacional de Saude (SNS), obtidos no ambito
do estudo Retrato da Saude 2018 (Servigo Nacional Saude, 2018), a esperanga média de
vida a nascenga dos portugueses ultrapassa atualmente os 80 anos de idade, sendo
mais elevada do que a média da Unido Europeia e, o nimero de pessoas com mais de
75 anos de idade é superior a um milhdo, das quais existem mais mulheres do que
homens. Além disso, em Portugal, o declinio da taxa de fertilidade, associado aos ganhos
significativos na expectativa de vida, tem conduzido a um envelhecimento da populacéo
particularmente acelerado (World Health Organisation (WHO), 2020).

Sendo certo que o principal risco para o desenvolvimento de deméncia é a idade,
o envelhecimento da populagéo portuguesa implicara, muito provavelmente, um numero
crescente de casos de deméncia (Diario da Republica 2.2 série - N.° 116, 19 de junho de
2018,. ). Um estudo realizado em 2017, pela Direcdo-Geral da Saude mostrou que as
doengas cronicas continuam a ser as que mais contribuem para a carga global de
doencga, expressa em DALY (Disability Adjusted Life Year), representando 86% dos anos
de vida perdidos totais no nosso pais (Direcdo-Geral da Saude & Dire¢ao de Servigos de
Informacgao e Analise, 2017). Para além de que, os dados mais recentes para Portugal do
Global Burden of Diseases (GBD) e do Institue for Health Metrics and Evaluation (IHME),
(Institute for Health Metrics and Evaluation GBD 2017, 2020 University of Washington-a),
mostram que nas pessoas idosas com idades iguais ou superiores a 70 anos, a doenga
de Alzheimer e outras deméncias foram responsaveis por 5,6% do numero de anos
perdidos por doenga e incapacidade, expressos em YLD (Years Lived with Disability), a
seguir a diabetes (12,6%), as doengas musculoesqueléticas (dores nas costas e

pescogo) (9,4%) e as doengas dos 6rgaos dos sentidos (audigéo) (9,3%).

O impacto das deméncias existe, ndo apenas nas pessoas afetadas, mas também
nas suas familias e na comunidade em geral, nomeadamente pela crescente carga
socioeconomica associada (Diario da Republica 2.2 série - N.° 116, 19 de junho de 2018,.
). Neste sentido, tem-se assistido a um maior enfoque na abordagem da saude mental
como uma prioridade de saude (Carvalho et al., 2017; Dire¢cao-Geral da Saude, 2020). De

acordo com Leuschner, A., o sistema de saude e os respetivos profissionais, exercem




uma acao fulcral nos cuidados de saude prestados a populacdo e & esperado que
venham a assumir responsabilidades acrescidas nos cuidados de saude prestados as
pessoas com deméncia (A. Leuschner, 2014). Por conseguinte, torna-se imperioso
desmistificar a saude mental e sermos capazes de conquistar a confianca das pessoas
com deméncia e das suas familias, prestando os melhores cuidados de saude possiveis
(A. Leuschner & Encarnacao, Julho, 2016).

Em 2017, a Organizagao Mundial de Saude (OMS) desenhou um plano de agao,
0 Global Action Plan on the Public Health Response to Dementia 2017-2025 (Word
Health Organization, 2017), estabelecendo a melhoria da qualidade de vida das pessoas
com deméncia, dos seus cuidadores e das suas familias como uma prioridade global.
Neste mesmo documento, constam recomendacdes em como prevenir a deméncia e,
orientagdes para se assegurar as necessidades destas pessoas e dos seus cuidadores,
preservando-se a dignidade e a sua qualidade de vida. Neste contexto, em 2018, foi
aprovada a “Estratégia da Satde na Area das Deméncias” (Diario da Republica 2.2 série -
N.° 116, 19 de junho de 2018). E de realgar que neste documento se considerou nos
cuidados de saude prestados as pessoas com deméncia e suas familias, a abordagem
de terapéuticas ndo farmacologicas, em que se inclui a intervengdo e o uso de suporte
nutricional individualizado. Este mesmo documento, destaca também que é preciso dar
mais enfoque as alteragbes do estado nutricional destas pessoas, como a perda de peso
nao intencional e, subsequentemente, proceder ao rastreio e ao diagndstico do estado de

desnutricao associado a doencga.

A doenca de Alzheimer (DA) é a forma mais prevalente de deméncia, sendo
responsavel por 60% a 80% dos casos (World Health Organization (WHO), 2019). Tem
sido amplamente descrito que as perturbagbes psicologicas e do comportamento que
ocorrem no curso da deméncia tipo Alzheimer (DTA) podem potenciar as alteragdes do
estado nutricional, sendo a mais frequente a perda de peso nao intencional (Volkert et al.,
2015) levando ao estado de desnutricdo (Droogsma, Van Asselt, & De Deyn, 2015;
Volkert et al., 2015). Para além de que existe forte evidéncia sobre a relacdo entre a
perda de peso nao intencional e a gravidade da deméncia (Plotkin & Taani, 2020) (Vellas
et al., 2005 ), com implicagbes no rapido declinio da capacidade funcional (Roque, Salva,
& Vellas, 2013) e da fungéo cognitiva (Soto et al., 2012; Spaccavento, Del Prete, Craca, &
Fiore, 2009), exercendo um significativo impacto na perce¢do da qualidade de vida
destas pessoas, suas familias e cuidadores (Droogsma et al., 2013; Droogsma et al.,
2014; Vandewoude et al., 2016). Neste contexto, uma reviséo sistematica, mostrou que
as intervengdes nao farmacoldgicas, poderao contribuir para a melhoria da qualidade de

vida destas pessoas, suas familias e cuidadores (G. A. K. Pivi, Vieira, da Ponte, de




Moraes, & Bertolucci, 2017), sendo crucial a abordagem multidisciplinar em qualquer

ponto do percurso evolutivo da deméncia (Volkert et al., 2015).

1.2. Prevaléncia da deméncia e da doenga de Alzheimer

Relativamente a prevaléncia da deméncia, a informacao atualmente existente é
escassa (The Alzheimer’'s Association Report, 2020). De acordo com a OMS (World
Health Organization (WHO), 2019) e com Alzheimer's Disease International (Alzheimer's
Disease International, 2019) estima-se que em todo o mundo existam 50 milhdes de
pessoas que sofram de deméncia. E esperado que este nimero venha a duplicar de
duas em duas décadas, prevendo-se que em 2030, 74,1 milhdes de pessoas venham a
sofrer de deméncia (World Health Organisation (WHO), 2017). Na Europa e, segundo a
Alzheimer Europe (Alzheimer Europe, 2019) estima-se que mais de nove milhdes de
pessoas sofram da DTA e, que a maioria destas pessoas reside na comunidade. Em
Portugal, apesar da parca informacgao e, tendo-se em consideragéo algumas projecoes
baseadas em dados internacionais e de acordo com Alzheimer Portugal (Alzheimer
Portugal, 2020b), estima-se que entre 160 a 185 mil pessoas sofram de deméncia. No
entanto, o mais recente relatério “Health at Glance 2019” (“Uma visdo da saude”) da
Organizagao para a Cooperagdo e Desenvolvimento Econdmico (OCDE) publicado a 7
de novembro de 2019 (OECD, 2019b), coloca Portugal como o quarto pais da Europa
com mais casos de deméncia por cada mil habitantes. A média da OCDE ¢ de 15 casos
por cada mil habitantes, sendo que para Portugal a estimativa é de 20. Ainda de acordo
com este relatorio, prevé-se que em 2050 o numero de casos com deméncia em

Portugal, chegara a mais de 25 casos por cada mil habitantes.

1.2.1. Definigcéo e diagnodstico

O termo “deméncia” deriva etimologicamente da palavra latina que significa
privagdo da mente (provém do latim, dementia.ae., loucura, insania) ("deméncia in
Dicionario infopédia da Lingua Portuguesa [em linhal.") e, tem sido utilizado desde o
século XIII (Williams & Weatherhead, 2013), para descrever os sintomas de um grupo
alargado de doengas que causam um declinio progressivo no funcionamento da pessoa
(Alzheimer Portugal, 2020a). E um termo abrangente que descreve a perda de memdria,
capacidade intelectual, raciocinio, competéncias sociais e alteragdes das reagdes
emocionais normais (Alzheimer Portugal, 2020a). A deméncia constitui a expressao

clinica de varias entidades patolégicas (Santana, Farinha, Freitas, Rodrigues, & Carvalho,




2015). E definida como uma sindrome que se caracteriza pela presenca de défices
adquiridos, persistentes e progressivos em multiplos dominios cognitivos, causado por
um vasto grupo de condigdes clinicas, conduzindo ao comprometimento da capacidade
funcional, da competéncia social e ou profissional da pessoa afetada (Hofmann-Apitius,
2015; Marques, Firmino, & Ferreira, 2006).

Em 2019, a OMS (World Health Organization (WHO), 2019) e a Alzheimer Europe
(Alzheimer Europe, 2019), propuseram uma definigdo de deméncia como uma sindrome,
geralmente cronica e progressiva, com diferentes causas, afetando a memaria, o humor e
uma ou mais fungdes cognitivas superiores, como o pensamento abstrato, orientagao,
compreensao, calculo, aprendizagem, linguagem e julgamento. No entanto, a definicao
sugerida por The National Institute of Neurological and Communicative Disorders and
Stroke (NINCDS) and The Alzheimer's Disease and Related Disorders Association
(ADRDA) (McKhann et al., 2011), é mais detalhada, ao avancar que a deméncia é “um
conjunto de sintomas causados por disturbios que afetam o cérebro”. Nao é “uma doenca
especifica” e “a perda de memodria € um sintoma comum da deméncia’. Podem ser
observados durante o curso da doenca défices cognitivos, de atencdo e alteragbes da
linguagem, seguidos por alteragbes do comportamento, dificultando a realizagdo das
atividades basicas de vida diaria (AVDs) e, a habilidade em resolver problemas do

quotidiano (Alzheimer’s Association, 2019).

A doenga de Alzheimer € uma doenga neurodegenerativa cronica, acompanhada
por disfungdo cerebral complexa, podendo manifestar-se clinicamente por
comprometimento cognitivo, perturbag¢des psicologicas € do comportamento e sinais
motores, em incidéncias/proporgdes variaveis (World Health Organization (WHO), 2019).
O termo “neurodegenerativo” resulta da combinagéo de 2 palavras “neuro”, neurénio e
“degenerativo”, referente a progressiva degeneragdo neuronal (Merriam-Webster
Dictionary), tendo sido utilizado pela primeira vez em 1907. O inicio da DTA pode ser
insidioso e com uma progressao gradual de defeito cognitivo. Normalmente, a doenca
progride em estadios sucessivos e, de uma forma geral, consideram-se trés: estadio
ligeiro, estadio moderado e estadio grave (Volkert et al., 2015). No estadio ligeiro, a
pessoa com DTA é independente nas AVDs, no entanto precisa de supervisdo/orientagao
nas atividades profissionais e sociais. No estadio moderado, é necessario a supervisao
parcial nas AVDs e, no estadio grave, observam-se dificuldades acentuadas na

comunicagao e, total dependéncia nas AVDs.

O diagnostico da DTA € baseado nos critérios the Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM-5) (American Psychiatric Association,




2013) para deméncia e, nos critérios the National Institute of Neurological and
Communicative Diseases and Stroke/Alzheimer’s Disease and Related Disorders
Association (McKhann G, 1984) e, the National Institute on Aging-Alzheimer’s Association
Workgroups on Diagnostic Guidelines para a “provavel” ou “possivel” doenca de
Alzheimer (McKhann et al., 2011). Contudo e, por enquanto, a confirmacdo do
diagnostico da DA so6 podera ser realizado post morten e, em raros casos por bidpsia
(Rahman & Howard, 2018), através da identificacdo de um numero elevado de placas
neuriticas e de entrangados neurofibrilares em regides cerebrais especificas (Seeley,
Crawford, Zhou, Miller, & Greicius, 2009). Além disso, para se confirmar o diagnéstico,
podem ser realizados exames complementares, utilizando-se biomarcadores, como
biolégicos, genéticos e, testes neuropsicologicos para avaliar a fungdo cognitiva
(Arvanitakis, Shah, & Bennett, 2019).

1.2.2. Etiologia

A etiologia da DA é multifatorial (Derakhshankhah et al., 2020), seguindo varias
trajetérias durante o seu curso (Hersi et al., 2017) que, ainda apenas s&o parcialmente
compreendidas (Trushina, 2019). Varios mecanismos parecem estar envolvidos e, varias
hipoteses tém vindo a ser consideradas (Shewale, Huebinger, Allen, & Barber, 2013;
Trushina, 2019). De acordo, com uma revisdo (Hersi et al.,, 2017), existem fatores de
risco considerados definitivos para a DA como, a idade, a presenga de histéria familiar de
deméncia, os fatores genéticos (forma de E4 da apolipoproteina), ser portador de
trissomia 21 e, a presenga de mutagdes dos genes relacionados com a doenga
(cromossomas 14, 1 e 21) que podem originar formas precoces autossémicas
dominantes da doenga. Na Fig.1, é possivel observar uma representagao esquematica do
risco de deméncia DTA e, do equilibrio entre os fatores protetores e os fatores de risco
(Serrano-Pozo & Growdon, 2019).

A evidéncia mostra que a idade ¢é o principal fator de risco ndo modificavel para o
desenvolvimento da deméncia (Hou et al., 2019). A prevaléncia das deméncias tem vindo
a aumentar nos ultimos anos, em paralelo com o envelhecimento da populagdo (Santana
et al., 2015). Mais de 90% das pessoas com deméncia tem 65 ou mais anos de idade
(Elahi & Miller, 2017), embora que, um pequeno numero de casos de DTA (10%) possa
ocorrer em pessoas com idade inferior a 65 anos (Kumar & Tsao, 2020-2019 Sep 1)
Contudo, a deméncia nao faz parte do processo de envelhecimento normal (World Health
Organisation (WHO)), sendo uma das principais causas de incapacidade,

institucionalizagéo, fraca qualidade de vida e, mortalidade nas pessoas idosas (World




Health Organization (WHO), 2019).
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Figura 1 | Representagdo esquematica do risco de deméncia DTA e, do equilibrio entre
os fatores protetores e os fatores de risco. Adaptado de: (Serrano-Pozo & Growdon,
2019). Transcrigao (2020), com a permissao I0OS Press. Disponivel em: http://dx.doi.org/
[10.3233/JAD181028]




1.2.3. Carga global de doenga, morbilidade e mortalidade

De acordo com a informagao do IHME e do GBD, a doencga de Alzheimer e outras
deméncias, justificaram 6,2% dos anos de vida saudavel perdidos ajustados por
incapacidade (DALY) que ocorreram no mundo nas pessoas idosas com idade igual ou
superior a 70 anos, a seguir aos acidentes vasculares cerebrais (12,4%) e, as doencgas
cardiovasculares (15,1%). Em Portugal, a doenga de Alzheimer e outras deméncias,
justificaram 8,3% dos DALY nas pessoas idosas, com idades iguais ou superiores a 70
anos, a seguir as doencas cardiovasculares (8,7%) e aos acidentes vasculares cerebrais
(11,5%) (Institute for Health Metrics and Evaluation GBD 2017, 2020 University of
Washington-b). Igualmente, a informacé&o do IHME e do GBD mais recente para Portugal
(Institute for Health Metrics and Evaluation, 2020 University of Washington), é de que
entre as dez principais causas de morte em 2017, a doenca de Alzheimer, constituiu a
terceira principal causa de morte. Estima-se que, a sobrevida média apos o diagnéstico,
varia entre meses, ou décadas (entre 8 a 12 anos) (Alzheimer’s Association, 2019; Elahi
& Miller, 2017).

2. Estado nutricional e estado funcional, das pessoas idosas com DTA de estadio

moderado, a residirem na comunidade

No paradigma da DA, a evidéncia mostra que o estado nutricional e o estado
funcional se associam diretamente com a fungdo cognitiva e a capacidade funcional
(Ousset, Nourhashemi, Reynish, & Vellas, 2008; C. Sanders et al., 2016.; Spaccavento et
al., 2009). Tem sido demonstrado que, mesmo nos estadios iniciais da doenga, a perda
de peso nao intencional (Droogsma et al., 2015) e a desnutricdo (Droogsma et al., 2013;
Roque et al., 2013; Tombini et al., 2016), potenciam a perda de massa muscular (Burns,
Johnson, Watts, Swerdlow, & Brooks, 2010), de forga (Boyle, Buchman, Wilson,
Leurgans, & Bennett, 2009) e, subsequente diminuigdo da fungdo muscular (Rolland et
al., 2013). Para além de que, a pior performance fisica (forga muscular), esta intimamente
ligada com um maior risco de comorbilidades e mortalidade (Droogsma et al., 2015; CL.
Sanders et al., 2018 Oct-Dec.).

Contudo, além do tradicional recurso a massa corporal, sera relevante
considerar outros indicadores de disfungdes do estado nutricional e do estado funcional,
que poderdo ser extremamente informativos e facilmente utilizados na pratica clinica.
Destacam-se os indicadores das reservas musculares, como a circunferéncia muscular

do brago, o perimetro da barriga da perna, o angulo de fase e os do estado funcional,
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como a forga preensora da mao e a velocidade da marcha. Por conseguinte, € do maior
interesse, proceder-se a avaliagcdo e monitorizagdo do estado nutricional e do estado
funcional nestas pessoas, permitindo assim intervir atempadamente a nivel nutricional,
conduzindo a uma melhoria do seu estado nutricional e funcional e subsequente
qualidade de vida. E comum observar-se nos doentes com DA uma significativa perda de
peso, tendo esta sido descrita pela primeira vez em 1907 por Aloysius “Alois” Alzheimer
(Inelmen, Sergi, Coin, Girardi, & Manzato, 2010). Varios estudos tém revelado que a
perda de peso nao intencional podera ser considerada signal event comegando antes
mesmo do diagnoéstico da DTA, e tornando-se mais comum com a sua progressao (Cova
et al., 2016; Droogsma et al., 2014; Guerin et al., 2005; Sergi, De Rui, Coin, Inelmen, &
Manzato, 2013). De acordo com Gillette et al. (Gillette Guyonnet et al., 2007), 30% a 40%
das pessoas com a DTA no estadio ligeiro a moderado a residirem na comunidade,
podem apresentar anualmente uma perda de peso n&o intencional igual ou superior a
4%. Importa ainda referir que, a prevaléncia da perda de peso ndo intencional nestas
pessoas a residirem na comunidade, é elevada, varia entre 15% e 45% (Vandewoude et
al., 2016), aumenta com a gravidade da doenga (Vellas et al., 2005 ) e exerce um forte
impacto na percegdo da qualidade de vida nestas pessoas (Droogsma et al.,, 2013;
Droogsma et al., 2014; Vandewoude et al., 2016).

A perda de peso nao intencional & considerada uma das manifestagdes clinicas
fortemente associada ao processo de deméncia (Barrett-Conner, Edelstein, Corey-Bloom,
& Wiederholt, 1996; Bell et al., 2017) e é reconhecida como um dos consistentes critérios
de diagndstico, recomendado pelo The National Institute of Neurological and
Communicative Disorders and Stroke and the Alzheimer’s Disease and Related Disorders
Association (NINCDS-ADRDA) (McKhann G, 1984). Embora, seja caracteristico
observar-se uma continua e progressiva perda de peso durante o curso da DTA, as
causas (Ousset et al., 2008) e os mecanismos associados sao complexos, multifatoriais e
ainda apenas parcialmente compreendidos (Cova et al., 2016). Tém sido propostas varias
hipéteses para explicar este fendmeno: se a perda de peso resulta das alteragoes
biolégicas e fisiolégicas especificas do processo de envelhecimento e da DTA,
conduzindo ao aumento do estado catabdlico, ou se resulta de alteracbes do
comportamento alimentar que precedem ou acompanham o processo de envelhecimento,
como a anorexia do envelhecimento (Morley, 2017) (Droogsma et al., 2015; Roy,
Gaudreau, & Payette, 2016). Além destes problemas nutricionais especificos associados
ao processo de envelhecimento (Cox, Ibrahim, Sayer, Robinson, & Roberts, 2019),
durante o curso da DTA é frequente ocorrer, uma perda marcada da capacidade olfativa
e gustativa (Aliani et al., 2013), dificuldades de mastigagdo e de degluticdo (Payne &
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Morley, 2018), que em associagdo com as varias comorbilidades, como o sindrome
depressivo (Goncalves-Pereira et al.,, 2019), potenciam o agravamento do seu estado
nutricional. Importa ainda referir, que 15% a 23% destas pessoas podem desenvolver
disfagia (Payne & Morley, 2018). Num estudo recente (Ozsirekci et al., 2019), foi
demonstrado que a polimedicagado e o estado de sarcopenia se associam diretamente
com a disfagia, independemente do estadio da DTA. Acresce ainda, que a diminuicdo da
ingestdo alimentar e subsequente reducao do aporte energético diario, podera também
ser o reflexo das precarias condigdes socioecondmicas destas pessoas (G. A. K. Pivi et
al., 2017).

E do conhecimento que o rastreio precoce da desnutricéo e a implementacéo de
estratégias adequadas, podera impedir ou atrasar o seu aparecimento. Um estudo
recente conduzido pela Academia Europeia de Medicina para o Envelhecimento em 14
paises, incluindo Portugal, sobre a metodologia usada na avaliagcdo do estado nutricional
em pessoas idosas institucionalizadas ou a residirem na comunidade (Sanchez-
Rodriguez et al., 2020), mostrou que o Mini Nutritional Assessment (MNA), é o
instrumento de rastreio e diagnodstico da desnutricdo mais frequentemente utilizado na
pratica clinica. Neste mesmo estudo (Sanchez-Rodriguez et al., 2020), foi referido que os
parametros do estado nutricional usualmente considerados, foram a perda de peso nao
intencional, o indice de massa corporal (IMC) e a avaliagdo da ingestdo alimentar e

energética.

O MNA foi desenvolvido e validado para identificar a desnutricido em idosos
(Guigoz, Vellas, & Garry, 1996; Isautier et al., 2019; Vellas et al., 1999) e é regularmente
aplicado nas pessoas com DTA (Vellas & Garry, 1999). Para além de que, tem sido
evidenciado que o MNA permite detetar nos estadios iniciais da deméncia, a presencga de
alteragdes de peso e de IMC (Ruiz-Lépez et al., 2003), como também a sua pontuagéo,
podera ser um preditor dos custos associados ao internamento hospitalar e, da
mortalidade (Vellas et al., 1999). A avaliagdo do estado nutricional, pela aplicagdo do
MNA tem mostrado que, entre 0% a 9% dos doentes com DTA a residir na comunidade
tém desnutrigcdo e, entre 14% a 80% apresentam risco de desnutricdo (Droogsma et al.,
2013). Sao varios os fatores que podem conduzir ao estado de desnutrigdo nestas
pessoas. Como causas primarias, tem sido apontado as alteragdes da fungao cognitiva,
do comportamento e sensoriais, como o olfato e o paladar (White, 2005) e, como causas
secundarias, as varias comorbilidades associadas a DTA e os efeitos secundarios da
terapéutica medicamentosa (White, 2005). Esta elevada frequéncia é preocupante,
porque em associagdo com o percurso evolutivo e o estadio da deméncia, podera

tendencialmente agravar-se e, pessoas idosas desnutridas estdo mais propensas a
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apresentarem pior performance fisica, exercendo um forte impacto nas AVDs (Forbes,
Forbes, Blake, Thiessen, & Forbes, 2015).

Para além de estas alteragdes do estado nutricional conduzirem a perda da
autonomia (Guerin et al., 2005) e a diminuicdo da fungdo cognitiva (Guerin et al., 2005;
Spaccavento et al., 2009), estdo associadas a ocorréncia de outros resultados clinicos
adversos, como as infegbes (Spaccavento et al., 2009), ulceras de pressao (Spaccavento
et al.,, 2009), o aumento da sobrecarga dos cuidadores (Collaborators*, 2015; Cotelo,
Rodriguez, Pérez, Iglesias, & Lago, 2015 ; Mole, Kent, Abbott, Wood, & Hickson, 2018) e,
0 subsequente acréscimo na utilizagdo de recursos dos servigos de saude
(Collaborators*, 2015), com implica¢des diretas nos encargos financeiros (Santana et al.,
2015; World Alzheimer Report 2015, 2015). Para além disso, a prestagdo de cuidados em
stress ou em sobrecarga, aumenta o risco de piores resultados das pessoas cuidadas
(Paul & Martin, 2003).

3. Associagao entre o estado nutricional e o estado funcional com a mortalidade,

em pessoas idosas com DTA de estadio moderado, a residirem na comunidade

Vérios estudos longitudinais tém revelado de forma consistente que o estado de
desnutricao identificado pelo MNA se associa com a rapida progressao da DTA, o rapido
declinio do estado funcional, o aumento do risco de comorbilidades, o aumento da
sobrecarga dos cuidadores e com uma maior mortalidade (Ousset et al., 2008; C.
Sanders et al.,, 2016.; CL. Sanders et al., 2018 Oct-Dec.). Num estudo prospetivo
realizado por Chen T-B., et al., (Chen et al., 2019), com um periodo médio de seguimento
de 24 meses, sobre os fatores associados com a mortalidade em pessoas idosas de
idade avancada com DTA, foi demonstrado que, as pessoas que apresentavam no
momento do diagnostico da doenga, baixo peso, pior IMC (estado de magreza) e de uma
forma geral desnutrigdo, para além de pior capacidade funcional e varias comorbilidades,
apresentaram maior mortalidade. Para além disso, foi também reportado num estudo
prospetivo recente (2020) (Ge, Yap, & Heng, 2020) sobre a associagao entre o estado
nutricional, a performance fisica e a incapacidade conduzido em 593 idosos a residirem
na comunidade com a duragdo de 12 meses, que o estado de desnutricdo avaliado no
inicio do estudo pela pontuacdo do MNA, se associava diretamente com uma pior
performance fisica e incapacidade, independentemente da pontuagcdo do MNA se ter
mantido ou agravado durante o periodo de seguimento.

Porém, existem outros indicadores de disfuncdes do estado nutricional, como a

circunferéncia muscular do brago, o perimetro da barriga da perna, o dngulo de fase e, do
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estado funcional como a forga preensora da méo e a velocidade da marcha que poderao
ser facilmente aplicados na pratica clinica e, fornecer informacgao util para se avaliar o
estado nutricional e funcional nestes doentes. Considerando-se, que existe um risco
elevado destas pessoas apresentarem um agravamento do seu estado nutricional e
funcional durante o curso da DTA e, sendo possivel modificar esta tendéncia, sera da
maior relevancia conhecer a associagcao entre os varios indicadores do estado nutricional
e funcional e, a mortalidade nas pessoas idosas com DTA no estadio moderado a

residirem na comunidade.

4. Associacdao entre varios indicadores do estado nutricional e do estado
funcional, com a sobrecarga dos cuidadores, em pessoas idosas com DTA de

estadio moderado, a residirem na comunidade

Na prestagao de cuidados as pessoas com a DTA, a intervengao dos cuidadores
é crucial (Chiao, Wu, & Hsiao, 2015). A 6 de setembro de 2019, o Estatuto do Cuidador
Informal foi aprovado pelo governo Portugués (Diario da Republica n.° 171/2019, Série |
de 2019-09-06, Estatuto do Cuidador Informal). Neste documento, consideram-se
cuidadores informais, o cbnjuge ou unido de facto, parente ou afim até ao 4.° grau da
linha reta ou da linha colateral da pessoa cuidada, que acompanham e cuidam desta de
forma permanente ou regular, que coabitam com a pessoa cuidada, podendo auferir ou
nao, qualquer remuneracdo de atividade profissional ou pelos cuidados que prestam a
pessoa cuidada (Diario da Republica n.° 171/2019, Série | de 2019-09-06, Estatuto do
Cuidador Informal). E esperado que, durante o curso da DTA, os cuidadores assumam
responsabilidades acrescidas, tais como a supervisdo da alimentagao (Mole et al., 2018),
da terapéutica medicamentosa, dos cuidados de higiene, apoio na mobilidade e conforto
emocional das pessoas cuidadas (Cotelo et al., 2015 ; Mole et al., 2018). Existe evidéncia
forte, sobre a associacao entre as alteragdes do estado nutricional e funcional que estas
pessoas apresentam durante o curso da DTA, como a perda de peso nao intencional e, a
diminuicdo da capacidade de realizarem as AVDs (Kang et al., 2014; Kim, Chang, Rose,
& Kim, 2012), com uma maior sobrecarga dos seus cuidadores (Heather H. Keller et al.,
2008; Kawaharada et al., 2019; Riviere et al., 2002), antecipando a institucionalizagéo

destas pessoas cuidadas (Chiao et al., 2015).

Um estudo de revisdo realizado por Mole et al (Mole et al., 2018), demonstrou
que pessoas com deméncia a residirem na comunidade, estdo mais propensas a
apresentarem desnutricdo, potenciando a carga dos cuidadores. Neste mesmo estudo, foi

realgcado que a falta de cuidados de alimentagdo e de nutricdo, prestados quer pelos
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cuidadores, quer pelos profissionais de saude, podera contribuir para o aumento do risco
de desnutricdo associado a deméncia. Acresce ainda, que a deméncia exerce um forte
impacto, ndo apenas nas pessoas afetadas, mas também nas suas familias, nos seus
cuidadores e, na comunidade em geral, nomeadamente pela crescente carga
socioecondmica associada (Diario da Republica 2.2 série - N.° 116, 19 de junho de 2018)
e, consequentemente nos sistemas de saude (OECD, 2019b) (Cantarero-Prieto, Leon,
Blazquez-Fernandez, Juan, & Cobo, 2019; Chiao et al.,, 2015). Para além de que,
pessoas idosas com a DTA desnutridas, apresentam pior percegdo da sua qualidade
vida, assim como os seus familiares e cuidadores (Droogsma et al., 2015; Droogsma et
al., 2014; Mole et al., 2018).

E do conhecimento que nos estadios iniciais da DTA podem ocorrer alteragées
da capacidade funcional nestas pessoas (L. Gras et al., 2015), levando a desequilibrios e
a quedas, com implicagdes no aumento da necessidade de supervisao e orientagdo nas
AVDs pelos seus cuidadores (Cedervall, Halvorsen, & Aberg, 2014) e, subsequente
aumento da sobrecarga dos cuidadores (Kawaharada et al., 2019). Em paralelo, com as
alteragbes da composi¢ao corporal associadas ao processo de envelhecimento e a perda
da massa muscular, um estudo recente (Ogawa et al., 2018) avaliou a frequéncia da
sarcopenia e das alteragbes da fungdo muscular, medida pela forga preensora da mao e
pela velocidade da marcha, em 285 pessoas idosas a residirem na comunidade, nos
varios estadios da DTA (inicial, ligeiro a moderado e grave). Os resultados deste estudo,
mostraram uma elevada frequéncia da sarcopenia, mesmo nos estadios iniciais da DTA.
Neste mesmo estudo, foi evidenciado também que existiam diferengas significativas em
relacdo a fungdo muscular e que, a idade avangada, baixo IMC e, baixa pontuacédo do

Mini Mental State Examination (MMSE), se associavam com o estado de sarcopenia.

Importa ainda referir que tem sido consistentemente evidenciado (Annweiler et
al., 2014) que a vitamina D desempenha uma agéo fundamental na fungédo cognitiva e na
funcdo neuromuscular. Baixos niveis de vitamina D associam-se diretamente com a
diminuicao ou perda da func&o neuronal localizada no cortex pré-motor caudal (Annweiler
et al., 2014), o que podera explicar, nas pessoas idosas, as alteragdbes dos mecanismos
fisiopatolégicos na velocidade da marcha (Annweiler et al., 2014). Embora os problemas
do estado nutricional e funcional nas pessoas com a DTA sejam de interesse crescente, a
sua associagdo com a sobrecarga dos cuidadores tem sido escassamente explorada.
Neste contexto, sera assim relevante contribuir para um melhor conhecimento sobre a
associacao entre os varios indicadores de disfungcées do estado nutricional e funcional e,

a sobrecarga dos cuidadores nestas pessoas.
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5. Impacto da suplementagao oral liquida de curta duragao, com elevada densidade
energética e proteica e, de um programa de psicomotricidade no estado nutricional
de pessoas idosas com a DTA de estadio moderado, a residirem na comunidade

Nas doencas neurodegenerativas, o estado nutricional pode exercer um forte
impacto na progressao da doenga, revestindo-se da maior importancia proceder-se a
avaliagdo e monitorizagdo do estado nutricional e a adequada intervencdo e suporte
nutricional das pessoas com DTA, em qualquer ponto do percurso evolutivo da deméncia
(Tsagalioti, Trifonos, Morari, Vadikolias, & Giaginis, 2018; Volkert, 2017 ). Considerando
os efeitos adversos do estado de desnutrigao, o rastreio, o diagndstico e o seu tratamento
deverdo ser prioridades de saude (Droogsma et al.,, 2014). Neste seguimento, varios
estudos tém explorado amplamente a associagao entre o estado de desnutricdo e a DTA
(avaliado pela pontuag&o do MNA e pela perda de peso n&o intencional), sugerindo que a
avaliagdo do estado nutricional devera ser realizada periodicamente (Belmin, 2007; Keller
HH, 2003; Santos, Fonseca, Tedrus, & Delbue, 2018; Tombini et al., 2016; Volkert et al.,
2015).

Em 2007, Belmin, J., (Belmin, 2007) disponibilizou recomendacgdes praticas para
se prevenir a perda de peso néo intencional e a desnutricdo em geral, nas pessoas com
DTA. Sugeriu também, que a intervencao nutricional deveria ser implementada, se nos
ultimos trés a seis meses tivesse ocorrido uma perda de peso ndo intencional igual ou
superior a 5% em relagdo ao peso habitual, ou se a avaliagdo do estado nutricional pela
pontuacdo do MNA revelasse desnutricdo. Além disso, referiu que também era
importante realizar formagao e programas de educagédo sobre a vigilancia do estado
nutricional destas pessoas, dirigido aos cuidadores e aos profissionais de saude. Neste
contexto, num estudo de revisdo (Stratton & Elia, 2007) foi revelado que a intervencao
nutricional com a utilizagdo de suplementagao dietética oral se associava com um menor
risco de desnutricdo e de formacao de Ulceras de pressdo nestas pessoas em estadios
ligeiros a moderados da DTA. Importa ainda referir que, segundo Kondrup et al.
(Kondrup, Rasmussen, Hamberg, & Stanga, 2003), o uso de suporte nutricional em
pessoas gravemente doentes, ou com necessidades nutricionais aumentadas ou com
ingestao alimentar diminuida, podera beneficiar a condi¢do clinica destas pessoas. Num
estudo de revisdo sistematica conduzido por Allen, M. et al. (Allen, Methvenb, & Margot,
2013), foi demonstrado o impacto positivo da intervengao e do uso de suporte nutricional
individualizado com recurso a suplementacao dietética oral, na recuperagédo da perda de

peso n&o intencional e na diminuigdo da perda da fungao cognitiva. Por outro lado, Liu, C.
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et al. (Liu, Cheon, & Thomas, 2014), efetuaram uma revisao sistematica que incluiu os
resultados de 22 estudos de intervencgéo (9 estudos randomizados controlados) sobre as
dificuldades durante as refei¢cdes, numa populagao total de 2082 pessoas com deméncia
e 95 profissionais selecionados de mais de 85 unidades de cuidados de longa duragéo.
Segundo este estudo, existe evidéncia moderada sobre o impacto da suplementacao
dietética no aumento da ingestao alimentar e na massa corporal. Neste mesmo estudo,
foi também reportado que, em contraste, os “programas de educacgao e treino” e “ajuda

durante as refei¢cdes”, mostraram ser insuficientes para o aumento da ingestao alimentar.

No entanto, Lombard et al. (Lombard et al., 2014), demonstraram que a
suplementacéo dietética oral de reduzido volume (125 mL) e de elevada densidade
energeética e proteica, podera potenciar a adesdao a terapéutica nutricional, com a
consequente melhoria da condicdo clinica. Posteriormente, as recomendacbes sobre
nutricdo e deméncia disponibilizadas pela ESPEN (Volkert et al., 2015), sugeriram a
implementacao de estratégias adequadas para a corregdo da desnutrigdo e, a utilizagédo
da suplementagéo dietética oral para assegurar a melhoria do estado nutricional das
pessoas com DTA. Neste contexto, Pivi et al.(G. A. K. Pivi et al., 2017), efetuaram uma
revisdo sobre os procedimentos de intervengdo nutricional nestas pessoas nos varios
estadios da DTA. A intervencdo nutricional devera assim ser adaptada em fungado da
condicdo clinica e, do estadio da deméncia. Foi também proposto um fluxograma de
intervencdo nutricional para cada estddio da DTA, estando recomendado a

suplementacao dietética oral em doentes que se encontram no estadio moderado.

Importa ainda referir que, inserido no dmbito da pratica clinica, foram publicadas
recomendagdes pela ESPEN (Cederholm et al., 2017), sobre a definicdo e a identificagdo
da desnutricdo em pessoas adultas. Embora estas recomendacgbes, ndo sejam
especificas para pessoas idosas com DTA, reforca a importancia da implementagao de
estratégias nutricionais adequadas, incluindo-se a suplementagéo dietética oral, para se
proceder a corregado do estado de desnutricdo associado a doenga. Nestes doentes, tem
sido sugerido o aporte diario proteico de 1,5g/kg de peso atual, para prevenir a perda de
massa muscular (Wolfe, Miller, & Miller, 2008). De acordo com Cederholm et al.
(Cederholm et al., 2017), a suplementacao dietética oral, apresenta solugdes de elevada
densidade energética e proteica, em varias consisténcias e texturas, como liquida, creme,
pudim ou em po, permitindo satisfazer as necessidades nutricionais das pessoas idosas,
que nao conseguem alcangar as necessidades energéticas e proteicas diarias, somente
com a alimentacdo habitual. Por conseguinte, varios estudos experimentais, tém
evidenciado que a intervengdo e o uso de suporte nutricional individualizado nestas

pessoas desnutridas ou em risco de desnutricdo, pode contribuir para a melhoria do
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estado nutricional avaliado pela pontuagdo do MNA (O. de Sousa & T. Amaral, 2012;
Lauque et al., 2004), ou através de paradmetros antropométricos como o peso (O. L. de
Sousa & T. F. Amaral, 2012; Faxen-Irving, Andren-Olsson, af Geijerstam, Basun, &
Cederholm, 2002; Lauque et al., 2004; G. Pivi et al., 2011), o IMC (O. L. de Sousa & T. F.
Amaral, 2012; G. Pivi et al., 2011; Planas et al., 2004), a prega cutanea tricipital (O. L. de
Sousa & T. F. Amaral, 2012; G. Pivi et al., 2011; Planas et al., 2004), a circunferéncia do
meio do brago (G. Pivi et al., 2011; Planas et al., 2004), a circunferéncia muscular do
braco (G. Pivi et al., 2011) e, da massa muscular (Lauque et al., 2004). Outros estudos
experimentais, tém também evidenciado que, a implementagdo de um programa de
exercicio fisico (Rolland et al., 2007), ou de um programa de intervengdo de treino e
educacao em pessoas idosas com deméncia (Salva et al., 2011.), ou em pessoas idosas
com DTA (Rolland et al., 2007), exerce um efeito positivo no estado nutricional avaliado
pela pontuagdo do MNA (Salva et al., 2011.), no IMC (Salva et al., 2011.), no peso (Salva
et al., 2011.) e também no desempenho das AVDs avaliado pelo indice de Katz (Rolland
et al., 2007). Todavia, um estudo de reviséo recente (Borders, Blanke, Johnson, Gilmore-
Bykovskyi, & Rogus-Pulia, 2020), que incluiu os resultados de 32 estudos de intervengao
sobre os beneficios da intervengdo nutricional, da suplementagdo dietética oral e de
outras intervengdes farmacoldgicas em pessoas com deméncia desnutridas, mostrou que
existe um efeito moderado da intervencgao nutricional e do uso de suporte nutricional
nestas pessoas. Neste mesmo estudo, foi realgado a necessidade de se realizarem
estudos experimentais em pessoas com deméncia, desnutridas ou em risco de

desnutrigao.

Considerando que, 52% a 95% destas pessoas, podem apresentar alteragdes de
equilibrio e da velocidade da marcha (L. Gras et al., 2015; Manckoundia, Mourey, &
Pfitzenmeyer, 2008; Mazoteras Munoz, Abellan van Kan, & Cantet, 2010), € da maior
importancia explorar o impacto da suplementacdo oral liquida de curta duragdo com
elevada densidade energética e proteica e de um programa de psicomotricidade, no
estado nutricional e composigcéo corporal, na performance fisica e na fungao cognitiva.
Além do mais, a diminuigdo da velocidade da marcha tem sido sugerida como um
indicador de diagnéstico clinico da DTA (Beauchet, Thiery, Gautier, Fantino, & Annweiler,
2011) e intervengbes no ambito de reabilitagdo motora poderdo melhorar a capacidade
funcional (L. Z. Gras et al., Jan-Mar 2015). A este respeito, um estudo de revisdo
sistematica (Abellan Van Kan et al., 2009), evidenciou que em pessoas com DTA, a
residirem na comunidade, a velocidade habitual da marcha, podera ser considerada
como um forte preditor da diminuicdo da fungao cognitiva, perda de autonomia, do risco

de queda, institucionalizagdo e da mortalidade. Embora tenha sido reportado por Gras et
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al. (L. Gras et al., 2015), que as pessoas com DTA no estadio ligeiro, a residirem na
comunidade, com alteragdes do equilibrio e da velocidade habitual da marcha, poderao
beneficiar da terapia de reabilitacio fisica, permanece por avaliar o efeito da intervengao
nutricional e do uso de suporte nutricional individualizado em associacdo com a

reabilitacdo psicomotora no estado nutricional e no estado funcional destes doentes.
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Objetivos

21



22



Objetivos

Pretendeu-se com o presente trabalho realizado em pessoas idosas com DTA de estadio

moderado a residirem na comunidade:

1. Contribuir para um melhor conhecimento sobre a associagdo entre o estado

nutricional, funcional e a mortalidade (Artigo I).

2. Conhecer a associacdo entre os varios indicadores de disfungdes do estado
nutricional e funcional e a sobrecarga dos cuidadores (Artigo II).

3. Quantificar o impacto da suplementagdo oral liquida de curta duragdo com
elevada densidade energética e proteica e, de um programa de psicomotricidade
no estado nutricional, na composigdo corporal, na performance fisica (forca

muscular) e na fungéo cognitiva (Artigo III).
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Artigo |
Vicente de Sousa, O., Mendes, J., Amaral, T.F. Nutritional and Functional
Indicators and Their Association With Mortality Among Older Adults With
Alzheimer’s Disease. Am J Alzheimers Dis Other Demen. February 24,
2020. doi: 10.1177/1533317520907168. [publicacdo on line].
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Nutritional and Functional Indicators and Their Association With Mortality Among
Older Adults With Alzheimer’s Disease

Abstract

This study investigated how the different nutritional and functional status indicators are
associated with mortality in Alzheimer’s disease (AD) patients. A prospective cohort study
was conducted among 79 community-dwelling AD older adults. Follow-up was 60 months.
Undernutrition status was evaluated by MNA, BMI, mid-arm muscle circumference
(MAMC), calf circumference, and phase angle. Functional status was assessed by hand
grip strength (HGS), and usual gait speed. Twenty-two participants died (27.8%). Results
show that undernutrition (HR 5.69, 95% Cl 2.21-14.61), weight loss (HR 3.82, 95% CI
1.37-10.63), underweight (HR 3.24, 95% CI 1.18-8.82), low MAMC (HR 4.54, 95% CI
1.65-12.48), calf circumference < 31 (HR 4.27, 95% CI 1.63-11.16), low HGS (HR 3.11,
95% CIl 1.18-8.17), and low gait speed (HR 4.73, 95% CI 1.68-13.27) were all associated
with mortality. In conclusion, a poor nutritional and functional status was associated with
higher risk of mortality, regardless of sex, age, marital status, education, and cognitive

function.
Keywords:

Alzheimer’s disease, community-dwelling, mortality, nutritional status, functional

performance

Introduction

Dementia is one of the leading causes of disability and morbidity in older adults
and strongly impacts patients and their families, financial health-care costs, and social
systems. 2 It has been reported that several factors are linked to dementia mortality, such
as age, gender, education, marital status, sociodemographics, severity of the disease,
and functional performance. 3# In contrast to non-modifiable factors, nutrition status can
be modified to preserve functional capacity and to improve life expectancy. 5 Indeed,
recent guidelines on nutrition in dementia by the European Society for Clinical Nutrition
and Metabolism (ESPEN) recommended nutritional care and support as an integral part of

dementia management. ©

Alzheimer’s disease (AD), is the most frequent cause of dementia.” 3 Unintended

weight loss,® and undernutrition®'" are prevalent in patients with AD, even in its early
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stages, being associated with the loss of muscle mass,'? strength, '® and walking ability.'*

A prospective study carried out among very old adults with dementia and residing
in care homes showed that, when compared to normal weight participants, mortality was
reduced by almost half in the overweight and obese and increased in those who were
underweight.”® Also, undernutrition evaluated by Mini Nutritional Assessment (MNA) has
also been linked to higher cognitive decline, 5'® dependency, ' poor quality of life,
morbidity and mortality, in patients with AD.3>7 Otherwise, there is a growing body of
evidence showing that nutritional interventions in undernourished patients are related to
improvements in nutritional status,'®2° and quality of life. 2! There are other indicators of
undernutrition status such as circumferences and phase angle (PA) and also of functional
status, such as handgrip strength (HGS) and usual gait speed that can be used in clinical
practice to identify nutritional and functional status dysfunctions. However, their ability to
predict adverse outcomes, such as mortality in community-dwelling older adults with AD,
remains to be explored.

Considering that an increased risk for the progressive decline of nutritional and
functional status is common among community-dwelling older adults with dementia,®
although the potential for prevention exists, it is important to investigate how the different
nutritional and functional status indicators are associated with mortality in

community-dwelling older adults with mild-to-moderate AD.

Method
Study Design and Sample

This prospective cohort study was conducted at the outpatient psychogeriatric
clinic and in the AD day care center of a psychiatric hospital, between April 2012 and
September 2017 (censoring date). A systematic sampling approach was used, selecting
all patients older than 65 years and that were living in the community. Patients were
excluded from the study if the Mini Mental State Examination (MMSE) score was under 10
points, and if they had severe acute illness or a known terminal iliness in the last 5 years.
The MMSE is a widely used method for assessing cognitive mental status 22 and is still
being used as an almost universal severity or staging criteria for patient inclusion in

clinical trials. 23

All patients met the criteria of the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5) 2* for dementia, and the criteria of the National Institute of

Neurological and Communicative Diseases and Stroke/Alzheimer’s Disease and Related
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Disorders Association,?®> and of the National Institute on Aging-Alzheimer’s Association
workgroups on diagnostic guidelines for “probable” or “possible” AD.26 Participants
presenting a score on the Mini-Mental State Examination (MMSE) = 10 points and < to 26
points were identified as having mild-to-moderate dementia,?® and dementia was defined
according to the DSM-5. Moreover, the diagnosis was always made in the context of a
thorough clinical assessment, including performance on several tasks
together.?’Consensus diagnosis of dementia/no dementia was made at diagnostic
meetings, including neurological, psychiatric and neuropsychological examinations,
standard laboratory tests, and magnetic resonance tomography or computed tomography
as well as evidence of social or occupational functional deficits. A detailed history and
examination by their primary care physicians were requested, including a comprehensive
assessment of the patient symptoms and concerns, and their social functioning. A trained
psychiatrist then confirmed the diagnosis of AD for all patients based on the history,
clinical presentation, evidence of progressive intellectual deterioration, and exclusion of
other causes of dementia. The study sample was composed of 79 participants. The

maximum follow-up period was 60 months.
Ethics

This research was carried out in full compliance with the Declaration of Helsinki,??
and approved by the institutional ethics and review board (number 9/2011). All study

participants and their legal guardians gave written informed consent.
Data Collection

Demographic data included information on sex, date of birth, marital status and
education. The following age categories were considered: [65—74] and >74 years old.
Marital status was categorized as single and other. Educational level was ascertained by
the years of completed schooling. Two education categories were created: 0 to 4 years
and >4 years of completed schooling. Medical records were collected from patients’
clinical files at the time of evaluation. A trained registered nutritionist obtained the

remaining data.

Cognitive impairment was evaluated by the clock drawing test (CDT),?° and the
version of the MMSE tool validated for the Portuguese population.3® For the CDT, each
patient was given a blank sheet, and instructed to draw a clock face and write all the
numbers on it to make it look like a clock, and thereafter to indicate the time 10 minutes
past 11 o'clock. The clock face was scored by dividing it into 8 seconds, beginning with a
line through the number 12 and the centre of the circle. One point was given for placing

each of the numbers 1, 2, 4, 5, 7, 8, 10, and 11 in the proper octant of the circle, and 1
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point each was given for drawing a short hand pointing to the 11 and a long hand pointing
to the 2. The Shulman method was used to analyse the CDT performance 3!, and the
cutoff points were CDT = 7 to 9 (normal) and CDT = 0 to 3 (cognitive impairment). The
Shulman method was used to analyse the CDT performance 3!, and the cut-off points
were CDT = 7 to 9 (normal) and CDT = 0 to 3 (cognitive impairment). The MMSE
screening tool is a brief 30-item questionnaire test widely used to assess orientation,
memory and other cognitive skills, providing a total score ranging from 0 to 30, with higher
scores indicating better cognitive status. A score of <20 points is usually considered to be
indicative of clinically significant cognitive impairment. The previously validated MMSE
normative cut-off values for the Portuguese population adjusted to education level were
used to classify participants with more pronounced cognitive decline. According to this
version of the MMSE, the cut-off scores for “cognitive impairment” are: individuals without
education, < 15points; 1 to 11 years of schooling, < 22 points; and > 11 years of

schooling, < 27 points.*°

Participant’s undernutrition status was evaluated using the Portuguese version of
the MNA full form.32 The MNA consists of 18 items including anthropometric, global,
dietetic and subjective assessment dimensions. 3*The score ranges from 0 to 30, and it
was calculated as the sum of the values from all 18 items. Participants were considered
undernourished if the final score was less than 17 points and they were considered at risk
of undernutrition if the final MNA score was between 17 and 23.5 points. Participants with
a score equal or higher than 23.5 points were classified without undernutrition
risk/undernutrition.3® Self-reported weight loss was measured using one item from the
Portuguese version of the MNA full form.3?The following statement was read: “weight loss
during the last 3 months was greater than 3kg” or “does not know or between 1 and 3kg”
or “no weight loss”. If a participant answered yes to the first question it was considered
that he self-reported weight loss.

The anthropometric assessment included body weight and height, mid-arm muscle
circumference (MAMC) and the calf circumference. All anthropometric measurements
were carried out following standard procedures.’* Participants were weighed (in
kilograms) wearing light clothes and barefoot, using a portable calibrated digital scale
placed on a firm surface, with a resolution of 0.1 kg (Seca® Model 770 1321004, Vogel &
Hamburg, Germany). Due to the difficulty in obtaining reliable height measurements, body
height was gathered from the value recorded in their national identity card. Body mass
index (BMI) was determined from standard formula (weight [in kilograms]/[in meters?]),

and BMI categories were created according to the World Health Organization cut-offs.3?
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The MAMC (centimeters) was calculated from mid-upper arm circumference (MUAC)
(centimeters), and triceps skinfold thickness (TSF) (millimeters) using a standard
formula.’® To measure the MUAC (centimeters), a non-elastic but flexible plastic tape
(Seca®, Model 201, Vogel&Hamburg, Germany) with a 0.1-cm resolution, was wrapped
around the mid-upper arm (between the shoulder and elbow). The arm circumference was
measured on the non-dominant upper arm while the arm was in a relaxed position,
hanging down beside body. Triceps skinfold thickness (millimeters) was measured 3 times
in the non-dominant arm with a Lange® skinfold caliper (Beta Technology Incorporated
Cambridge, Maryland USA), to the nearest 1 mm, and the mean was used.3 When it was
impossible to perform the measurement with the non-dominant hand, the dominant hand
was used. The 50th percentile of MAMC of sample distribution, stratified by sex, was
calculated. Cutoffs were <19.7 cm for women, and <23.0 cm for men. According to
MNA,® calf circumference (centimeters) was obtained at the maximum girth of the left calf
in a sitting position with the knee and ankle at a right angle and feet resting on the floor
using a non-elastic but flexible tape (Seca®, Model 201, Vogel & Hamburg, Germany) with

0.1 cm resolution. A cut-point of less than 31cm was considered as “low muscle mass”. 38

Bioelectrical impedance analysis was carried out with participants in a supine
position, with upper and lower limbs apart from the trunk. Whole-body resistance and
reactance were measured by tetrapolar bioelectrical impedance analyzer BIA 101°
(Physiological Data Analyser System, Akerne, Florence, Italy).?®* The PA (degrees) was
calculated.® Participants were grouped in 2 PA categories according to the 50th
percentile of sample distribution, stratified by sex: <3.2 (degrees) for women, and <3.6

(degrees) for men.

Muscle strength was assessed by HGS, using a mechanical calibrated
dynamometer (Smedley®, S Dynamometer, TTM, Tokyo, 100kg, resolution of 0.5 kgf),
according to the American Society of Hand Therapists protocol.*' Participants were asked
to sit in a chair, with the arm by the side of the body and their shoulders adducted, and
with their elbows flexed 90° and their forearms in neutral position. Each participant
performed 1 test trial, and the mean value was recorded in kilogram-force (kgf) for a set of
3 contractions of the right hand. Participants were also grouped in 2 HGS categories
according to the 50th percentile of sample distribution stratified for gender. Handgrip
strength cutoffs were <10.2 kgf for women and <22.4 kgf for men.

Assessment of Mortality Status

The date of death was obtained through patient’s clinical files, and if necessary,

was ascertained by telephone call to caregivers and family members. The date of death
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was recorded as the date of the event. The time of death was measured and survival was

assessed annually.

Statistical Analysis

Baseline characteristics variables by survival status were presented as counts and
proportions and were compared using Pearson y? or Fisher's Exact test. The time to death
was measured as the time elapsed from initial date of study to date of death. The
associations of MNA, weight loss during the previous three months, BMI, mid-arm muscle
and calf circumferences, PA, HGS, and gait speed with mortality were investigated. The
MAMC, PA, and HGS of the sample were presented stratified by sex, and using cutoffs of
the median sample distribution.

To describe associations of baseline variables with mortality, proportions of
participants who died and the time until death were calculated, according to baseline
variables. Median and interquartile range (IQR) survival time were used. The
Kaplan-Meier test was applied in order to compare cumulative survival between groups.

Log-rank test was used for testing the equality of survival among groups.

Multivariable Cox proportional hazards regression models were carried out to
estimate adjusted hazard ratios (HRs) and corresponding 95% confidence intervals (Cls).
Multivariable procedure adjusting for the potentially confounding effects of covariables,
sex (categorical), age (categorical), marital status (categorical), education categories
(categorical) and cognitive impairment (categorical) were used to evaluate the
simultaneous effects of the above-mentioned baseline characteristics, as well as study
follow-up time, on survival. The Akaike Information Criterion (AIC) values were determined
for comparing the different Cox proportional hazards regression models.*® Statistical
significance was set at a P-value <0.05. All statistical analyses were conducted with IBM
SPSS Statistics 24 (SPSS, Inc., an IBM Company, Chicago, lllinois).

Results

Nutritional and functional status characteristics of the study sample at baseline,
and survival time according to the mortality status for the 79 community-dwelling older
adults with mild-to-moderate AD are presented in Table 1. Information on prescribed
drugs and also concerning comorbidities baseline, according to the mortality status are
presented in Table 2. The majority of the participants were women (60%). Age of
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participants at baseline ranged between 65 and 93 years (median [IQR] = 79 [28] years).
A high proportion of participants (87%) were at nutritional risk (MNA<17), while the
remaining sample was undernourished. However, according to the BMI classification, 35
(44%) participants were normal weight (218.5 BMI <24.9 kg/m?), and 31 (39%)
participants were overweight/obese (BMI 225.0 kg/m?). There were no differences
between deceased and surviving patients concerning prescribed drugs and comorbidities.
The median survival time was longer for men, for single participants, and for those with
more than 4 years of schooling. The maximum follow-up period study was 60 months, and
22 participants died (27.8%) within the study period. Undernourished participants, those
who presented weight of more than 3kg loss during the previous 3 months, and those with
low MAMC showed the lowest survival times. Furthermore, more than half of deceased
participants presented low PA (64%), low HGS (73%), and low gait speed (73%).
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Table 1. Nutritional and functional status characteristics of the study sample at baseline, and survival time according to the
mortality status in community-dwelling mild-to-moderate Alzheimer's disease older adults.

All AD Not Deceased Median (IQR) survival
cases Deceased time, months®
Variables
(n=79) (n=57) (n=22) P-value? Not Deceased P-value®
Deceased
n (%) n (%) n (%)
Sex
Women 47 (60) 32 (56) 15 (68) 0.328 56 (55-57) 42 (32-52) 0.439
Men 32 (40) 25 (44) 7 (32) 55 (54-56) 50 (18-82)
Age, years
65-74 21 (27) 15 (26) 6 (27) 0.931 56 (55-57) 26 (0-56) 0.886
275 58 (73) 42 (74) 16 (73) 56 (55-57) 45 (35-55)
Marital status
Single 28 (35) 19 (33) 9 (41) 0.528 57 (54-60) 45 (36-54) 0.608
Non single 51 (65) 38 (67) 13 (59) 56 (55-57) 40 (21-59)
Education, years
>4 6 (8) 4(7) 2(9) 0.755 57 (51-63) 55 (54-59) 0.163
0-4 73 (92) 53 (93) 20 (91) 56 (55-57) 40 (28-52)
MMSE (score)
>19 44 (56) 29 (51) 15 (68) 0.165 56 (53-59) 42 (28-56) 0.248
10-19 35 (44) 28 (49) 7 (32) 56 (54-58) 55 (17-93)
MNA
Undernutrition risk 69 (87) 55 (96) 14 (64) <0.001 56 (55-57) 42 (33-51) <0.001
Undernutrition 10 (13) 2(4) 8 (36) 58 (57-62) 33(0-72)
Weight loss (kg)
1-3 40 (51) 34 (60) 6 (27) 0.010 55 (53-57) 50 (15-85) 0.011
>3 39 (49) 23 (40) 16 (73) 56 (55-57) 40 (30-50)
BMI (kg/m?)
Normal weight 35 (44) 27 (47) 8 (36) <0.001 55 (54-56) 42 (33-51) <0.001
Underweight 13 (17) 3(5) 10 (46) 60 (57-63) 45 (11-79)
Overweight / obesity 31(39) 27 (47) 4(18) 56 (55-57) 26 (0-56)
MAMC (cm)
Women 219.7, Men 44 (56) 38 (67) 6 (27) 0.002 56 (55-57) 42 (23-61) 0.003
223.0
Women <19.7, Men 35 (44) 19 (33) 16 (73) 57 (54-60) 40 (24-56)
<23.0
Calf circumference (cm)
>31 50 (63) 43 (75) 7 (32) <0.001 56 (55-57) 34 (13-55) 0.001
<31 29 (37) 14 (25) 15 (68) 57 (55-59) 50 (40-60)
Phase angle (°)
Women 23.2, Men 23.6 43 (54) 35 (61) 8 (36) 0.045 56 (55-57) 34 (0-74) 0.032
Women <3.2, Men <3.6 36 (46) 22 (39) 14 (64) 55 (51-59) 42 (33-51)
Handgrip strength (kgf)
Women >10.2, Men 39 (49) 33 (58) 6 (27) 0.015 55 (54-56) 45 (15-16) 0.034
>22.4
Women £10.2, Men 40 (51) 24 (42) 16 (73) 57 (56-58) 40 (5-30)
<22.4
Gait speed (ms™)
0.4 44 (56) 38 (67) 6 (27) 0.009 56 (55-57) 50 (39-61) 0.002
<0.4 35 (44) 19 (33) 16 (73) 57 (55-59) 34 (21-47)

AD, Alzheimer's disease; BMI, body mass index; IQR, interquartile range; Kgf, kilogram-force; MAMC, mid-arm muscle circumference;

MMSE, Mini Mental State Examination; MNA, Mini Nutritional Assessment. n, number; %, percent.

2 Pearson y?or Fisher's Exact test. ® Median survival time describe the time until death when 50% of patients died. °Log-rank test.
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Table 2. Drugs and comorbidities of the study sample at baseline, according to the mortality status in
community-dwelling mild-to-moderate Alzheimer's disease older adults.

All AD cases Not Deceased
Variables Deceased
(n=79) (n=57) (n=22) P-value?®
n (%) n (%) n (%)
Drugs
Antipsychotics 22 (27.8) 14 (24.6) 8 (36.4) 0.297
Anti-dementia
Acetylcholinesterase inhibitor 37 (46.8) 24 (42.1) 13 (59.1) 0.178
Memantine 72 (91.1) 51 (89.5) 21 (95.5) 0.405
Others 74 (93.7) 53 (93.0) 21 (95.5) 0.688
Number of drugs*
>5 41 (51.9) 28 (49.1) 13 (59.1) 0.462
<5 38 (48.1) 29 (50.9) 9 (40.9)
Comorbidities (with)
Diabetes mellitus 43 (54.4) 30 (52.6) 13 (59.1) 0.608
Arterial hipertension 66 (83.5) 46 (80.7) 20 (90.9) 0.276
Hyperlipidemia 59 (74.7) 41 (71.9) 18 (81.8) 0.368
Heart disease 21 (26.6) 12 (21.1) 9 (40.9) 0.075
Thyroid disease 5(6.3) 5(5.3) 2(9.1) 0.534
Liver disease 4 (5.1) 4 (7.0) 0 (0) 0.205
Renal disease 6 (7.6) 4 (7.0) 2(9.1) 0.757
Lung disease 10 (12.7) 8 (14.0) 2(9.1) 0.556
Epilepsy 2 (2.5) 2 (3.5) 0 (0) 0.377
Number of comorbidities*
>3 24 (30.4) 14 (24.6) 10 (45.5) 0.064
<3 55 (69.6) 43 (75.4) 12 (54.5)

AD, Alzheimer's disease; n, number; %, percent.
@ Pearson y? or Fisher's Exact test.
*The percentil 50th was determined.
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Figure 1. Kaplan-Meier estimates of cumulative survival of patients according to (A) calf circumference cut-offs (P = 0.001), (B)
weight loss during the previous three months categaries (P = 0.011), (C) body mass index cut-offs (P < 0.001), (D) Mini Nutritional
Assessment categories (P < 0.001), and (E) phase angle categories (P = 0.032). Higher values of cumulative survival represent a
lower probabilitv of death at a certain time point
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Figures 1 and 2 show the Kaplan-Meier survival curves according to baseline nutritional
and functional status characteristics, respectively. As expected, the survival time was
inversely related to nutritional and functional status characteristics. It is worth noting that
overweight and obese participants presented the highest survival, compared to normal
weight or underweight participants, as displayed in Figure 1. Moreover, participants who
were above the cut-offs for the calf circumference and above the 50 percentile for the
PA, showed a higher probability of survival over time (Figure 1). Lower baseline HGS and

gait speed were associated with an increase mortality over time (Figure 2).
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Figure 2. Kaplan-Meier estimates of cumulative survival of patients according to (A) handgrip strength categories (P = 0.034), and

(B) gait speed cut-offs (P = 0.002). Higher values of cumulative survival represent a lower probability of death at a certain time
point.

Bivariable and multivariable Cox proportional hazards regression models were
carried out to assess how nutritional and functional status predicts survival time. Using
crude (unadjusted) Cox proportional hazards model, those older adults who were
undernourished (by MNA), underweight (by BMI), who presented weight loss above 3kg
during the last 3 months, those who had low values of mid-arm muscle and calf
circumferences, lower HGS and gait speed, showed higher HR for mortality. Therefore,
these parameters were used in the multivariable Cox analysis.

The results of multivariable Cox analysis confirmed bivariable analysis showing
that participants presenting the worst nutritional and functional status indicators had a
higher risk for mortality. Consequently, undernutrition identified through MNA, underweight
by BMI, weight loss above 3kg during the last 3 months, low values of mid-arm muscle
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and calf circumferences, HGS, and gait speed, were consistently associated with higher
HR for mortality, after adjusting for sex, age, marital status, education and cognitive
function (Table 3). The AIC values for Cox proportional hazards (Table 3) were close

varying between 7.555 and 7.603.

Table 3. Hazard ratios for the association of nutritional and functional status indicators and
mortality in 79 community-dwelling mild-to-moderate Alzheimer's disease older adults
participating in a prospective cohort study.

Adjusted HR

Variables (95% Cl) P-value  AIC

Mini Nutritional Assessment
Undernutrition risk 1 7.594
Undernutrition 5.69 (2.21-14.61) <0.001

Weight loss (kg)
1-3 1 7.576
>3 3.82 (1.37-10.63) 0.010

Body mass index (kg/m?)
Normal weight 1 7.603
Underweight 3.24 (1.18-8.82) 0.021
Overweight /obesity 0.40 (0.11-1.42) 0.160

Mid-arm muscle circumference

(cm)
Women 219.7, Men 223.0 1 7.589
Women <19.7, Men <23.0 4.54 (1.65-12.48) 0.003

Calf circumference (cm)
> 31 1 7.586
< 31 4.27 (1.63-11.16) 0.003

Phase angle (°)
Women 23.2, Men 23.6 1 7.555
Women <3.2, Men <3.6 2.35(0.97-5.66) 0.057

Handgrip strength (kgf)
Women >10.2, Men >22.4 1 7.567
Women <10.2, Men <22.4 3.11 (1.18-8.17) 0.021

Gait speed (m/s)
>0.4 1 7.588
<0.4 4.73 (1.68-13.27) 0.003

HR, Hazard Ratio; Kgf, kilogram-force.

"Each variable was adjusted for sex (categorical), age (categorical: 65-74; 275), marital status (categorical: single; nonsingle),
education (categorical: >4; 0-4), and Mini Mental State Examination (categorical: >19; 10-19).

AIC = Akaike Information Criterion.
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Discussion

Indicators of nutritional and functional status were associated with a higher risk of
mortality among community-dwelling older adults with AD, according to this prospective
study. The present results were independent of sex, age, marital status, education and

cognitive function.

The World Health Organization estimates that 50 million people worldwide are
living with dementia, and there are nearly 10 million new cases every year.** In Europe,
around 8.7 million people lived with dementia in 2012, including 182,526 Portuguese
citizens.*® Alzheimer's disease is the most common form of dementia and may contribute
to 60-70% of cases.** However, the main cause of death registered in AD patients is often
not related to the disease, but as an underlying or contributing cause. 46 The impact of
nutritional and functional status on health and quality of life of older adults is well
known,*#® and the present study reinforces this evidence showing nutritional and
functional parameters as potential indicators of higher risk of mortality, with clinical

relevance in older AD patients.

Although undernutrition may not be frequent in AD elderly living in the
community,® several cases of risk of undernutrition evaluated by MNA were identified in
community-dwelling patients with AD, ranging from 14% to 80% according to the literature
study.® Primary factors that may contribute to undernutriton in AD patients are
disease-related factors, such as cognitive and behavioral disturbances, and taste and
olfaction disorders.#® Secondary factors may be effects of medication and
comorbidities.*® Between 30% and 40% of older adults with mild-to-moderate AD
experience a weight loss of 4% or more in a year.5° In the present study, cases of
undernutrition were associated with higher risk of mortality, in comparison with cases of

risk of undernutrition, according to the MNA.

The present study also demonstrated that weight loss was directly associated
with mortality, while BMI| was inversely associated with it, confirming previous
evidence.'® Accordingly to Luchsinger et al.,>' weight loss was associated with higher risk
of mortality among more than 1000 older adults with dementia from a cohort study.
However, the presence of dementia does not seem to explain the association between
low BMI and higher mortality in the elderly.5" In non-dementia cases, underweight
individuals (BMI < 18.5 kg/m?) also presented a significant higher adjusted risk of
all-cause mortality. On the other hand, overweight and obesity were associated with a
lower risk of mortality in very old adults, revealing an obesity paradox.®? In fact, Burman et
al.,® in a 5-year mortality study conducted in very old adults, demonstrated that
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association with mortality was linear for MNA, but not for BMI. Older adults with
overweight (BMI 25.0-29.9 kg/m?) and class | obesity (BMI 30.0-34.9 kg/m?) also
presented a lower risk of mortality in comparison to those classified in the reference range
(BMI 18.5 to 24.9 kg/m?).5* Regarding cases of dementia, Barreto S et al., '® reported that
the presence of dementia amplified the obesity paradox in a prospective study conducted
in very older adults with dementia who were functionally limited and resided in care

homes.

In relation to mid-arm muscle as well calf circumferences, lower values were
directly associated with mortality in the present study, which was in line with previous
research.% This fact is possibly due to skeletal muscle mass be used as a nutritional
reserve in response to negative energy balance during prolonged periods of disease;
therefore, older adults with higher muscle mass tend to live longer.5® Another finding
observed in the present sample was that approximately one-half participants (46%) had
low PA, and those with values below the 50th percentile presented an increased risk of
mortality. Accordingly, a recent systematic review concluded that PA seems to be a good

indicator for mortality in several clinical situations.%”

Regarding functional status, present results showed that lower baseline HGS and
gait speed were both associated with an increased mortality over time. These results are
in line with previous research that HGS and gait speed were reported as good predictors
of functional disability, morbidity and mortality in older adults.5® According to the literature,
a gait speed < 0.8 m/s, might be used to identify older adults with mobility impairment,
because this cutoff predicts disability and reduced overall survival.5°

The present study results revealed that worse nutritional and functional status
were directly associated with a higher risk of mortality in community-dwelling older adults
with mild-to-moderate AD. As nutritional and functional status are modifiable factors, the
preservation of these conditions may contribute to prevent adverse outcomes related to
the progression of dementia, improving life expectancy. Identifying the predictors of
clinical outcomes in dementia may provide an avenue for intervention. As far as we are
aware, this is the first prospective cohort study to quantify the association between a set
of different parameters related to nutritional and functional performance and mortality over
time, in community-dwelling older adults with mild-to-moderate. The present sample
comprised patients undernourished or at nutritional risk. The identified associations would
be stronger if the sample were to include non-undernourished patients. The Cox
regression analysis of a multivariable model allowed to estimate this association

independently of sex, age, marital status, education and status of cognitive function.
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Some limitations should be pointed out. First, the nutritional and functional
measurements were collected in a specific time point of the disease, which may not have
been the same for all participants. Second, the present sample was composed of a high
proportion of participants at risk of undernutrition and undernourished, presenting
extremely low values of PA and HGS, making difficult to compare the present results with
those of patients in better nutritional and functional conditions. In future studies, an
increase in sample size, and factors such as socio-economic status, and the cause of

death should be considered in order to clarify these findings.

In conclusion, undernutrition, unintended weight loss and underweight, low values
of mid-arm muscle and calf circumferences, as well low values of HGS and gait speed
were directly associated with higher risk of death in community-dwelling older adults with
mild-to-moderate AD, independently of sex, age, marital status, education and status of

cognitive function.
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The Association Between Nutritional and Functional Status Indicators with

Caregivers’ Burden in Alzheimer's Disease

Abstract

This study aims to increase the knowledge on the association of nutritional and functional
status of Alzheimer's disease (AD) patients with caregivers” burden. A cross-sectional
study was conducted among 79 community-dwelling AD patients living with their
caregivers. Caregivers burden was assessed using the Zarit Burden-Interview.
Multinomial logistic regressions were carried out using caregivers burden as the
dependent variable. Caregivers severe overload was strongly associated with weight loss
more than 3kg during the previous three months (OR=7.34; 95% CI: 2.02-26.65), lower
values of calf girth (OR=3.20; 95% CI: 1.03-9.93), sarcopenia status (OR=3.50; 95% ClI:
1.09-11.22), and lower gait speed values (OR=3.83; 95% CI: 1.18-12.47). Otherwise,
overweight or obesity (OR=0.21; 95% CI: 0.05-0.83), was related to lower odds of higher
caregiver burden. In conclusion, in community-dwelling older adults with AD, the
nutritional and functional status impairments were strongly associated with increasing

caregivers burden, whereas overweight conferred protection.

Keywords: Alzheimer’s disease, community-dwelling, caregivers” burden, nutritional

status, functional status

Introduction

Alzheimer's disease (AD) is the most common neurodegenerative cause of
dementia, accounting for 70% of those diagnosed with dementia.! The World Alzheimer's
Report estimates that 50 million people worldwide over 65 years are living with dementia,
and there are nearly 10 million new cases every year.?2 One of the factors contributing to
these figures is the improvement in the quality of care over the last few decades, which
has resulted in an increase in life expectancy in AD patients.® Given the high burden on
patients, their caregivers, and health systems,* dementia represents one of the biggest
challenges and priorities of health professionals.® Moreover, a systematic review revealed

that the main important direct non-health costs are those related to informal care.®

Alzheimer's disease patients can suffer from loss of muscle strength, unintended

weight loss, loss of muscle mass, which can lead to undernutrition, even in its early
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stages.” In this context, caregivers have an important role in AD patients” care, as they
are expected to assume increased responsibilities as disability progresses.® Caregivers
provide crucial assistance, such as supervision with eating,® drug administration,
mobilization, hygiene, and psychological support.’”® Due to the high demands of AD
patients, caregivers may experience higher levels of burden, reducing their ability to
provide high-quality care,' leading to an early nursing home placement."" In older adults
with dementia, caregivers burden was defined as “a multidimensional response to
physical, psychological, emotional, behavioural and financial stressors associated with the
caregiving experience”,'? and the Zarit Burden Interview has been the widely used scale

for assessing the caregivers burden.'3

Although the nutritional and physical functional status problems in older adults with
AD are of growing interest, their association with the caregivers’ burden has been barely
investigated. Concerning nutritional status indicators, only weight was previously studied.
A prospective study conducted among community-dwelling AD patients living with their
caregivers,' reported that weight loss significantly increases the caregivers burden.
Otherwise, caregiver burden was a risk factor for weight loss in older outpatients suffering
from mild to moderate Alzheimer's disease (AD) and living at home.'> Regarding
functional status, it was shown that the loss of functional abilities occurring in AD patients
is closely linked to caregivers burden,'® and also to the quality of life (QOL) of both the
patients and caregivers.'”” A cross-sectional study,'® revealed that both cognitive and
functional impairments were directly associated with higher caregivers burden although

the majority of the patients were in an early-stage of the disease.

Nevertheless, the link between other nutritional status indicators, besides weight
and functional status, with caregivers” burden remains to be explored in AD patients.
Given the fact that both the nutritional and functional status impairments in AD older
adults are potentially modifiable, there is a need to study their connection with caregivers’
burden. Therefore, this study aims to increase the knowledge regarding the association of
both nutritional and functional status indicators with caregivers” burden in

community-dwelling older adults with Alzheimer's disease.

Participants and methods
Study design and sampling

This cross-sectional study was conducted at an outpatient psychogeriatric clinic

and also at an Alzheimer’s disease day care centre of a psychiatric hospital. Data were
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gathered between April 2012 and September 2017. A systematic sampling approach was
used, selecting all community-dwelling patients aged 65 years and older. The inclusion
criteria were to have a diagnosis of dementia Alzheimer's disease, being at risk of
undernutrition or undernourished according to the full form of the Mini Nutrition
Assessment (MNA) score classification,'® living with informal caregivers, and to provide

an informed consent.

Informal caregivers were defined as non-professional persons, such as a family
member, who provided care in a home setting for another person, and who usually
provide most of the assistance and supervision that are necessary to fulfill the basic
needs of community-dwelling people with dementia."

Dementia was defined according to the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5),?° and the criteria of the National Institute of Neurological
and Communicative Diseases and Stroke/Alzheimer's Disease and Related Disorders
Association,?' and of the National Institute on Aging-Alzheimer’s Association workgroups
on diagnostic guidelines for “probable” or “possible” AD.?? Consensus diagnosis of
dementia was made at diagnostic meetings, including neurological, psychiatric and
neuropsychological examinations, standard laboratory tests, and magnetic resonance
tomography or computed tomography as well as evidence of social or occupational
functional deficits. The existence of a severe acute illness or a known terminal illness in
the last five years, and scoring less than 10 points in the Mini-Mental State Examination
(MMSE), were set as exclusion criteria. A detailed history and examination by their
primary care physicians were requested, including a comprehensive assessment of the
patients’ symptoms and concerns, and their social functioning. A trained psychiatrist then
confirmed the diagnosis of AD for all patients based on the history, clinical presentation,
evidence of progressive intellectual deterioration, and exclusion of other causes of
dementia. Participants were considered to have mild-to-moderate dementia if MMSE
score was 2 10 points and < 26 points.?® The study sample included 79 outpatients, as
well as their 79 responsible caregivers, which were their spouses or other relatives.

Data collection and variable definition

Demographical and clinical data at the time of evaluation were retrieved from
patients’ clinical files. Sex, age, and education data were obtained for all outpatients as
well as from their caregivers. Education level was determined by the number of completed
school years and the following education categories were created: 0-4, and more than 4

years. For patients, marital status was categorized as single and non-single. Furthermore,
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caregiver relationship with the patient was ascertained, and categorized as “spouses” and

“other relatives”. A trained registered nutritionist collected all data.

Cognitive decline was assessed by the clock drawing test (CDT),?* and the
validated Portuguese version of the original MMSE?® with cut-offs adjusted for the attained
educational level.?® The Shulman method was used to analyse the CDT performance,?”
and the cut-off points were the following: normal, 7 to 9 points; cognitive impairment, 0 to
3 points. The used MMSE were: individuals with no education, <15 points; 1 to 11 years of

school completed, <22 points; and >11 years of school completed, <27 points.?®

Patients self-perception of quality of life (QOL) was assessed using the
European-Portuguese version Quality of Life-Alzheimer's disease (QOL-AD) scale.®
According to the instructions of the original instrument, the questionnaire was
administered to the patient by interview. The questionnaire included 13 items such as
physical health, energy, mood, memory, family, marriage, friends, and ability to do things
for fun. All items are scored considering the patients current QOL responses and are
scored on a 4-point Likert-type scale ranging from 1 to 4 (excellent), with total scores
ranging between 13 (poor) and 52 points (excellent). According to the study sample, the
following tertiles of QOL-AD were considered: poor/very poor, <25.0; fair, ]25.0-31.0], and
very good/good, >31.0 points.

The Zarit Burden-Interview was used for the assessment of the subjective burden
experienced by AD patients caregiving.?® The individual item-scores ranged from 1 (not at
all strain/stressful/hardship) to 5 (very much of strain/stressful/hardship).2° The total score
ranges from 22 to 110. Cut-offs for caregivers overload were the following: with no

overload, <46; mild overload, [46-56], and severe overload, >56 points.3°

The anthropometric measurements of body weight, standing height, and calf girth
were collected following standard procedures with the patients wearing light clothes and
barefoot.3' Body weight (in kilograms) was measured with a portable calibrated digital
scale (Seca®, Model 770 1321004, Vogel & Hamburg, Germany) placed on a firm surface,
with a resolution of 0.1 kg. Due to the difficulty in obtaining reliable height measurements,
standing height was gathered from the value recorded in their national identity card. Calf
girth (cm) was measured with a flexible plastic tape (Seca® Model 201, Vogel &
Hamburg, Germany) with a 0.1cm resolution. As previously described, calf girth of less

than 31cm was considered as “low muscle mass”.32

Underweight was identified using the body mass index (BMI) cut-offs of the World
Health Organization (WHO) criteria.®® Undernutrition status was identified using the full

Portuguese version of the MNA."® Patients were considered undernourished if the final
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MNA score was <17 points, and they were considered at risk for undernutrition if the final
MNA score was between 17 and 23.5 points.3* Self-reported weight loss was ascertained

from the following item from the MNA: “Weight loss during the last 3 months”.

Bioelectrical impedance analysis (BIA) was conducted with patients in a supine
position, on the right side of the body, with upper and lower limbs apart from the trunk.3?
Whole-body resistance (Rz) and reactance (Xc) were measured by tetrapolar device in
ohms (Physiological Data Analyser System, Akerne 101®, Florence, Italy). The phase
angle (PA) (degrees) was calculated. Patients were grouped in two PA categories
according to the 50" percentile of sample distribution, stratified by sex: <3.2°, for women,

and <3.6° for men.

The serum levels of 25(OH)D were evaluated through direct chemiluminescence
immunoassay using ADVIA Centaur XP Vitamin D total assay reagent (Global Siemens
Healthcare, Muenchen, Germany). A certified laboratory, Labco Portugal, was responsible
for blood samples collection and analyses. All analyses were carried out in the same
equipment. According to the US Institute of Medicine (IOM) cut-off points, patients were
classified as presenting adequate 25(OH) D levels (=50.0 nmol/L), as being at risk of

inadequacy (30.0-49.9 nmol/L) or as being at risk of deficiency (<30.0 nmol/L).3¢

Muscle strength was assessed by hand grip strength (HGS), using a calibrated
mechanical dynamometer (Smedley®, S Dynamometer, TTM, Tokyo, 100kg, resolution of
0.5 kgf), according to the American Society of Hand Therapists protocol.3” Patients were
asked to sit in a chair, with the arm by the side of the body and their shoulders adducted,
and with their elbows flexed 90° and their forearms in a neutral position. Each patient
performed one test trial, and the maximal value was recorded in kilogram-force (kgf) for a
set of 3 contractions of the right hand. Patients were grouped in two HGS categories
according to the 50" percentile of sample distribution stratified for sex. For women, HGS
cutoffs were £10.2 kgf, and <22.4 kgf for men.

Physical performance was assessed by quantifying time to walk over a distance of
4.0 m. Patients were asked to walk at the usual pace along an unobstructed course. The
gait speed (in m/s) was calculated for each patient by dividing the distance travelled four

meter at usual pace, by the time to cover that distance in seconds.3®

Sarcopenia status was identified using the European Working Group on
Sarcopenia in Older People (EWGSOP)2 (2019) guidelines, as the presence of low
strength (measured by HGS) plus low muscle quantity and quality.®® Low muscle strength
was classified as HGS <27kgf in men and <16kgf in women 3°. Low muscle quantity and

quality mass were classified as appendicular skeletal muscle mass (in kilograms) <20kg
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or 15kg in men or women, respectively.3® The appendicular skeletal muscle mass (kg)
was obtained using the bioelectrical impedance analysis equation of Sergi et al. (2015),4°
as follows: appendicular skeletal muscle mass (Kg) = - 3.964 + (0.227 x Rz) + (0.095 x
weight) + (1.384 x sex) + (0.064 x Xc), with weight measured in kilograms, height
measured in cm, and for sex, men = 1 and women = 0. Sarcopenia severity was further
determined by low physical performance as measured by usual gait speed.* A gait speed

of <0.8 m/s identified participants with poorer physical performance.3°

Ethics

This research was conducted according to the guidelines established by the
Declaration of Helsinki,*' and the study protocol was approved by the institutional ethics
and review board (9/2011). The patients and their caregivers were fully informed about the
aim of the study and provided written informed consent. The legal representative was
asked to read and sign the duplicated informed consent form if the patients were unable to

give the informed consent.

Statistical analyses

Descriptive analyses were conducted to present the characteristics of the study
sample according to caregivers Zarit Burden-Interview categories, namely with no
overload, <46; mild overload, [46-56], and severe overload, >56 points.® Categorical data
were compared by the chi-square test or Fisher's exact test, and were expressed as a
number of participants (percentage). Kolmogorov-Smirnov test was used to examine the
normality of variables distribution. Means and their standard deviation values were
presented and were compared through ANOVA analysis. For age, the median and

interquartile range were also calculated.

Multinomial logistic regressions were performed, using caregivers Zarit
Burden-Interview categories as the dependent variable. Crude and adjusted odds ratios
(OR) with 95% confidence intervals (Cl) were estimated to quantify the associations of the
patients nutritional and functional status indicators with each of the categories of Zarit
Burden-Interview, having always the category “no overload” as the reference.
Associations were adjusted for sex, age, education, marital status, and MMSE. Because
of the low number of undernourished patients identified in this sample, the MNA results
were not included in multinomial logistic regressions. All statistical analyses were
conducted with IBM SPSS Statistics 24 (SPSS, Inc., an IBM Company, Chicago, IL, USA).
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Statistical significance was set at a p-value <0.05.

Results

The socio-demographic characteristics of the 79 study patients and of their 79
responsible caregivers are displayed in Table 1. Women represented more than half of
both the patients group (59.4%) and the caregivers group (67%). Among this group,
60.7% were spouses, and 39.3% other relatives. Patients median age was 79 years (age
range: 65-93 years) whereas caregivers median age was 65 years (age range: 37-88
years). Caregivers presented a higher attained educational level [mean (SD) 7.2 (3.9)
years] compared to the patients group, with a mean educational attainment of 5.2 (3.2)

years.

According to the Zarit Burden-Interview classification, more than a quarter of the
caregivers presented severe overload, and 15.2% showed mild overload. Significant
differences were found for the patients” nutritional and functional status parameters,
cognition and self-perception of quality of life according to caregivers burden categories
(Table 2 and Table 3). Compared to caregivers who experienced no overload, those who
experienced severe overload were more likely to provide care to patients who presented
weight loss of more than 3kg during the previous three months, lower calf girth,
undernutrition risk, sarcopenia, and risk of vitamin D deficiency. Sarcopenia status was
present in 46.8% of the patients (n = 37), and of these, 43.2% were more prone to have
caregivers severe overload. With respect to vitamin D status, only 13.9% of the patients
had adequate levels of vitamin D (=50.0 nmol/L), and approximately one half (48.1%)
patients were at risk of vitamin D deficiency (<30.0 nmol/L). In addition, caregivers who
experienced significantly severe overload were more likely to have patients at risk of
vitamin D deficiency (<30.0 nmol/L) (75.0%), than caregivers who experienced no
overload (32.6%). Concerning the patients” functional status parameters, significant
differences were found according to caregivers burden categories. Caregivers who
experienced significantly severe overload were more likely to have patients presenting
lower gait speed (62.5%), compared to caregivers who experienced no overload (30.2%).
Furthermore, caregivers who experienced severe overload were also more likely to
provide care to patients who presented poor or very poor self-perception of their quality of

life (58.3%) compared to caregivers who experienced no overload (25.6%).

The results of multinomial logistic regressions for nutritional and functional status

parameters shown that severe caregivers burden was strongly associated with patients
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weight loss >3kg during the previous three months (OR = 7.34; 95% CI: 2.02-26.65), low
values of calf girth (OR = 3.20; 95% CI: 1.03-9.93), sarcopenia status (OR = 3.50; 95% CI:
1.09-11.22), low gait speed values (OR = 3.83; 95% CI: 1.18-12.47), and poor or very
poor self-perception of quality of life (OR = 6.36; 95% CI: 1.50-26.93). Otherwise,
overweight (OR = 0.21; 95% CI: 0.05-0.83 was related to lower odds of severe caregiver
burden.

Table 1. Socio-demographic characteristics of patients and informal caregivers, according to the
caregivers burden.

Caregivers burden by Zarit Burden-Interview

Severe Mild overload No overload
overload
(n=24) (n=12) (n=43) P
Patients
Females, % 70.8 75.0 48.8 0.061
Age (years), mean (SD) 78.4 (7.6) 78.0 (7.5) 78.2 (5.9) 0.982
Education (years), n (%)
0-4 20 (83.3) 9 (75.0) 32 (74.4) 0.423
>4 4 (16.7) 3(25.0) 11 (25.6)
Marital status, n (%)
Single 11 (45.8) 1(8.3) 16 (37.2) 0.648
Not single 13 (54.2) 11 (91.7) 27 (62.8)
Informal caregivers
Females, % 66.7 58.3 69.8 0.737
Age (years), mean (SD) 59.5 (14.9) 64.9 (15.0) 64.5 (13.5) 0.349
Education (years), n (%)
0-4 12 (50.0) 7 (58.3) 23 (53.5) 0.821
>4 12 (50.0) 5(41.7) 20 (46.5)
Caregiver relationship, n (%)
Spouses 13 (54.2) 9 (75.0) 26 (60.5) 0.708
Other relatives 11 (45.8) 3(25.0) 17 (39.5)

Abbreviation: SD, standard deviation deviation.
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Table 2. Nutritional and functional status parameters, cognition, self-perception of quality of life according to
caregivers burden.

Caregivers burden by Zarit Burden-Interview

Severe overload Mild overload No overload P

(n=24) (n=12) (n=43)
Nutritional status parameters
Weight loss (kg), n (%)
1-3 9 (37.5) 4(33.3) 27 (62.8) 0.035
>3 15 (62.5) 8 (66.7) 16 (37.2)
Body mass index (WHO classification), n (%)
Underweight 5(20.8) 5(41.7) 21 (48.8) 0.049
Normal weight 12 (50.0) 4 (33.3) 14 (32.6)
Overweight/Obesity 7(29.2) 3(25.0) 8 (18.6)
Calf girth (cm), n (%)
>31 11 (45.8) 8 (66.7) 31(72.1) 0.037
<31 13 (54.2) 4(33.3) 12 (27.9)
Mini Nutritional Assessment, n (%)
Undernutrition risk 18 (75.0) 9(75.0) 42 (97.7) 0.005
Undernutrition 6 (25.0) 3(25.0) 1(2.3)
Phase angle (°), n (%)
Women 23.2, Men 3.6 13 (54.2) 5(41.7) 25 (58.1) 0.675
Women <3.2, Men <3.6 11 (45.8) 7 (58.3) 18 (41.9)
Sarcopenia, n (%)
Non-sarcopenic 8 (33.3) 8 (66.7) 26 (60.5) 0.047
Sarcopenic 16 (66.7) 4 (33.3) 17 (39.5) 0.047
Vitamin D status (nmol/L 25(OH)D), n (%)
Adequacy (=50.0 nmol/L 25(0OH)D) 4 (16.7) 2(16.7) 5(11.6) 0.042
At risk of inadequacy (30.0-49.9 nmol/L 2(8.3) 4 (33.3) 24 (55.8)
25(0H)D)
At risk of deficiency (< 30.0 nmol/L 25(OH)D) 18 (75.0) 6 (50.0) 14 (32.6)
Functional status parameters
Hand grip strength (kgf), n (%)
Women >10.2, Men >22.4 9 (37.5) 5(41.7) 25 (58.1) 0.096
Women £10.2, Men 22 .4 15 (62.5) 7 (58.3) 18 (41.9)
Gait speed (m/s), n (%)
0.4 9 (37.5) 8 (66.7) 30 (69.8) 0.013
<04 15 (62.5) 4(33.3) 13 (30.2)
Cognition, and self-perception of quality of life
Mini-Mental State Examination, mean (SD) 18.2 (5.4) 21.0 (3.9) 19.5 (4.5) 0.236
Self-perception of quality of life, n (%)
Very good/Good 4 (16.7) 2(16.6) 17 (39.5) 0.006
Fair 6 (25.0) 5(41.7) 15 (34.9)
Poor/Very poor 14 (58.3) 5(41.7) 11 (25.6)

Abbreviation: 25(0OH)D, 25-hydroxyvitamin D; SD, standard deviation.
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Table 3. Multinomial logistic regression models of association between patients nutritional and functional status parameters, self-perception of
quality of life and caregivers burden.

Caregivers burden by Zarit Burden-Interview
Mild overload Severe overload

Crude OR (95% Cl)  Adjusted' OR (95% Cl)  Crude OR (95% Cl)  Adjusted' OR (95% CI)

Nutritional status parameters
Weight loss (kg)
1-3
>3
Body mass index (WHO classification)
Underweight
Normal weight
Overweight/Obesity
Calf girth (cm)
>31
<31
Phase angle (°)
Women 23.2, Men =3.6
Women <3.2, Men <3.6
Sarcopenia
Non-sarcopenic
Sarcopenic
Vitamin D status (nmol/L 25(OH)D)
Adequacy =50.0
At risk of inadequacy 30.0-49.9
At risk of deficiency <30.0

1.00
2.36 (0.64-8.70)

1.31 (0.23-7.40)
1.00
0.83 (0.19-3.65)

1.00
1.29 (0.32-5.09)

1.00
1.94 (0.53-7.11)

1.00
0.76 (0.19-2.94)

1.00
0.41 (0.06-2.93)
1.07 (0.16-7.15)

1.00
2.78 (0.64-12.12)

0.83 (0.11-5.85)
1.00
0.50 (0.09-2.86)

1.00
1.08 (0.22-5.21)

1.00
2.44 (0.55-10.74)

1.00
0.91 (0.19-4.38)

1.00
0.37 (0.04-3.30)
0.81 (0.08-8.02)

1.00
8.43 (2.44-29.12)

1.02 (0.28-3.65)
1.00
0.27 (0.08-0.96)

1.00
3.05 (1.07-8.66)

1.00
1.17 (0.43-3.21)

1.00
3.05 (1.07-8.70)

1.00
0.10 (0.01-0.73)
1.60 (0.36-7.12)

1.00
7.34 (2.02-26.65)

0.77 (0.18-3.26)
1.00
0.21 (0.05-0.83)

1.00
3.20 (1.03-9.93)

1.00
1.19 (0.39-3.60)

1.00
3.50 (1.09-11.22)

1.00
0.10 (0.01-0.76)
1.44 (0.25-8.22)

(continue)
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Table 3. (continued)

Caregivers Burden by Zarit Burden-Interview
Mild overload Severe overload

Crude OR (95% CI) Adjusted' OR (95% CI)  Crude OR (95% Cl)  Adjusted’ OR (95% CI)

Functional status parameters
Hand grip strength (kgf)

Women >10.2, Men >22.4 1.00 1.00 1.00 1.00

Women <£10.2, Men <22.4 1.94 (0.53-7.11) 1.92 (0.46-8.02) 2.31 (0.83-6.45) 2.42 (0.82-7.14)
Gait speed (m/s)

20.4 1.00 1.00 1.00 1.00

<0.4 1.15 (0.29-4.52) 1.30 (0.24-6.87) 3.84 (1.34-11.01) 3.83 (1.18-12.47)
Self-perception of quality of life

Very good/Good 1.00 1.00 1.00 1.00

Fair 0.12 (0.02-0.55) 6.51 (0.87-48.69) 0.05 (0.01-0.20) 1.61 (0.34-7.56)

Poor/Very poor 0.20 (0.01-2.51) 1.70 (0.23-12.40) 0.15(0.02-1.12) 6.36 (1.50-26.93)

“No overload” of Zarit Burden-Interview is the reference category and therefore it is not presented in the table.

" Each model was adjusted for gender (categorical), age (continuous), education (categorical), marital status (categorical), Mini Mental State
Examination (continuous).

Abbreviations: 25(OH)D, 25-hydroxyvitamin D; ClI, confidence intervals; OR, odds ratio.
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Discussion

In this cross-sectional study, weight loss more than 3kg during the previous three
months, low calf girth, and low gait speed values were directly associated with a higher
risk of caregivers” burden in community-dwelling older adults with Alzheimer's disease. It
was also observed that caregivers who experienced severe overload were more likely to
provide care to patients who presented sarcopenia status, and who have poor or very
poor self-perception of their quality of life. The present results were adjusted for sex, age,

education, marital status, and cognitive function.

The most recent Global Action Plan from the WHO highlights the existing gap
between eminent needs and the actual provision of prevention, treatment, and care for
dementia.*? It is known that nutritional-problems and the loss of functional abilities
occurring in the course of AD, strongly impact the health and quality of life of both the
patients and caregivers, heightening the caregivers burden."” In this regard, the present
study adds to the existing evidence that specific nutritional and functional parameters are
strongly related to higher risk of caregivers” burden. This has clinical relevance in

community-dwelling AD older adults, given the fact that both are potentially modifiable.

In the course of the AD, involuntary weight loss could be a consequence of the
inability to purchase food, as well as of cooking meals or the tendency to forget to eat.*3
Concerns related to weight changes and understanding nutritional needs,** implies a
major influence on the caregivers burden.** Many caregivers, provide high levels of
attention while suffering emotional stress and physical strain as a result of their
responsibilities.*® It is also possible, due to AD behavioral abnormalities, and effects of
pharmacotherapy, caregivers who consider themselves overburdened are not willing to
invest adequate resources in order to allow AD patients to properly nourish themselves. '
These facts probably explain the association of the weight loss more than 3kg during the

last three months with severe caregivers” burden, found in the present study.

Furthermore, there is increasing evidence showing that genetic factors and
pathophysiological mechanisms changes occurred in specific brain regions, and
inflammatory processes may be also responsible for nutritional-problems in dementia AD
patients,>46 leading to a reduction of muscle mass, a decreased of physical activity,
accelerating age-related changes in the body composition. %47 According to Landi et al.,
calf girth is a powerful indicator of muscle mass in older adults and is directly related to
functional performance among community-dwelling older adults. These facts further

explain the strong association of low values of calf girth, and sarcopenia status with
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severe caregivers burden found in this study.

Taking in account that vitamin D deficiency is one of the most common medical
conditions in adults,*® closely linked to muscle weakness in older adults,* it was also
investigated. Indeed, a higher proportion of patients were found to be at risk of vitamin D
deficiency (n = 38, 48.1%). Vitamin D plays an essential role in cognitive and
neuromuscular function and low levels of vitamin D are associated with a reduced
neuronal function in the caudal primary motor cortex,’° contributing to explain the
pathophysiology of gait disorders in older adults.* In fact, the present study revealed that
caregivers who experienced severe overload were more prone to give care to patients at
risk of vitamin D inadequacy, and having lower gait speed values. This result was
expected, because it is known that older adults in the early stages of dementia AD
presents gait speed impairments,®! leads to instability and falls, increasing the needs of

caregivers supervision or task orientation,? heightening the caregivers burden.53

Considering that sarcopenia is known to be associated with a worse prognosis and
negative clinical outcomes, it was also explored in this study. Recently, a study conducted
among outpatients with AD showed that higher age, lower BMI, and lower MMSE score
were positively associated with sarcopenia.>* In the present study it was found that more
than half of patients presented sarcopenia (46.8%), and according to BMI classification,
39.2% were underweight. This contributes to explain the stronger association of

sarcopenia status with severe caregivers burden found in this study.

With respect to self-perception of quality of life, patients having poor or very poor
perception of their QOL also had higher odds of higher caregivers burden. In line with our
results, it was previously reported that in AD patients the perception of quality of life was
strongly associated with caregivers burden.%

The purpose in conducting this study is that AD older adults with a poor nutritional
and functional status may be perceived as burdensome by caregivers,'®'® and these
conditions are both potentially modifiable. Additionally, dementia imposes a huge
economic burden for caregivers and healthcare professionals.®% Supporting this, a more
recent study highlighted the need for a stronger focus on quality of life in AD patients

research, including the caregivers burden.%”

Some limitations should be pointed out. The cross-sectional design did not allow to
determine cause-effect relationships. Secondly, the patients were at mild-to-moderate
stage of AD, thus these findings may not be generalized to more severely demented
patients. Thirdly, the patients and caregivers co-morbidities were not evaluated, and

considering that depressive symptoms are commonly observed in dementia AD patients,
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may significantly increase the caregivers burden.%® Fourth, the low sample size of this
study may have impaired the identification of significant associations, as is the case of the
relation of vitamin D with the burden of the caregivers. Although results were adjusted for
a considerable set of factors, residual confounding could not be ignored. In future
research, other factors that interfere in the caregivers” burden assessment, such as
patients and their caregivers socio-economic status, other comorbidities, usual drug

prescriptions, and antipsychotic medications should be considered.

Otherwise, this study has several strengths. It was the first to further knowledge, on the
association of a set of both nutritional and functional status indicators with caregivers’
burden, in a sample of community-dwelling older adults with Alzheimer's disease.
Additionally, caregivers” burden was evaluated using the Zarit-Burden Interview, which is

a well recognized tool to assess the caregivers” burden of older adults.'®

Considering the strong association found in the present study between nutritional
and functional status indicators in community-dwelling AD older adults with caregivers’
burden, present results reinforces the need to develop appropriate strategies for dementia
AD care, that should include not only the nutrition assessment but also the assessment of
functional status and the quality of life. A more recent cross-sectional study,® conducted
in older community-dwellers, also revealed that a poor nutritional status is independently
associated with the caregivers burden than cognitive and physical disability. The present
data contributed to clarify the association between a set of both nutritional and functional

parameters with caregivers” burden in dementia AD cases.

In conclusion, weight loss more than three kilograms during the previous three
months, low calf girth, sarcopenia status, at risk of vitamin D inadequacy, low gait speed,
and poor or very poor self-perception of the quality of life were associated with severe
caregivers burden in community-dwelling Alzheimer's disease older adults. These results
are of major relevance, to reinforce the need for a focus on assessment of the patients
both nutritional and functional status parameters as a possibility to relieve caregivers

burden and to delay institutionalization.
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Abstract

This study aims to evaluate the impact of oral nutritional supplementation (ONS) and a
psychomotor rehabilitation program on nutritional and functional status of
community-dwelling patients with Alzheimer Disease (AD). A 21-day prospective
randomized controlled trial was conducted and third intervention group performed a
psychomotor rehabilitation program. Patients were followed-up for 180 days. Mean
(standard deviation) of Mini Nutritional Assessment (MNA) increased both in the nutritional
supplementation group (NSG; n=25), 0.4 (0.8), and in nutritional supplementation
psychomotor rehabilitation program group (NSPRG; n=11), 1.5 (1.0), versus -0.1 (1.1) in
the control group (CG, n=43), P<.05. Further improvements at 90-day of follow-up, for
MNA in NSG:1.3 (1.2) and NSPRG:1.6 (1.0) versus 0.3 (1.7) in CG (P<.05) were
observed. General linear model analysis showed that the NSG and NSPRG AMNA score
improved after intervention, at 21-days and 90-days, was independent of the MNA and
Mini-Mental State Examination scores at baseline (P>.05). The ONS and a psychomotor
rehabilitation program have a positive impact on long-term nutritional and functional status

of patients with AD.

Keywords:

Alzheimer's disease, community-dwelling, Mini Nutritional Assessment,

undernutrition, oral supplementation, psychomotor rehabilitation program.

Introduction

Although nutritional deficiencies are very common in older adults, especially
among patients with probable Alzheimer's disease (AD), they are quite often
underrecognised.” In the early stages of AD, various nutritional problems may occur
leading to reduced dietary intake, weight loss and undernutrition.?* The prevalence of
weight loss in older patients with AD is high,® estimated to affect approximately 25% to
45% of patients® 8 and increases directly with disease severity.” Involuntary weight loss is
a highly frequent preclinical marker in AD,% & ° has a strong negative impact on health
status and quality of life3 & 10 and has been associated with rapid functional'- 12 and

cognitive decline'? 3 in community-dwelling patients with AD.1%-14

Some studies have shown that circa 3% of mild to moderate® and half of patients
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with severe AD were undernourished.” Moreover, a recent review by Vandewoude et al.®
showed that 26% to 80% of community-dwelling patients with AD were at risk of
undernutrition by the Mini Nutritional Assessment (MNA) score. This high prevalence is
worrying because undernourished patients with AD are more prone to adverse outcomes,
such as increased risk of loss of muscle mass,'? reduced muscle strength and muscle
function,'? impaired autonomy,® worse cognition,® '2 higher rates of infection,’? skin
ulcers,'? increased burden of disease'> ' 16 and use of healthcare resources.'® Taking
this into account, the screening, diagnosis and treatment of undernutrition in

community-dwelling patients with AD must be a priority for health professionals.

A systematic review from 2013 by Allen et al. ' showed that providing oral
nutritional supplementation (ONS) has a positive effect on weight gain and cognition at
follow-up in older people with dementia. Recent guidelines on nutrition in dementia by the
European Society for Clinical Nutrition and Metabolism? recommended ONS to improve
nutritional status but not to ameliorate cognitive impairment or prevent cognitive decline.
Indeed, a considerable body of evidence resulting from experimental studies has shown
that there is a short term positive effect of ONS on nutritional status as assessed by the
MNA score'” '® or through anthropometrical indicators such as body weight,'”2° body
mass index (BMI),'® 19 2! triceps skinfold thickness (TST),'® 9 2' mid-upper arm
circumference,'® 2! mid-upper arm muscle circumference (MUAMC),'® and fat-free mass
(FFM)."” Additionally, randomized controlled trials showed that a physical exercise
program?? or a teaching and training intervention?® for patients with AD??2 or dementia®®
had a positive effect on their nutritional status, MNA score,?® BMI?® and body weight,?® and

also on the Katz Index of activities of daily living (ADLs).??

It was consistently reported by Manckoundia et al.,?* Mazoteras Munoz al,?® and
Gras et al.,8 that 9% to 52% of patients with AD have gait and balance disorders.?* Gait
speed (GS) impairment is a clinical marker of AD?” and, an early physical therapy
intervention may slow gait disorders improving functional independence.?® While these
results are promising, it is of major relevance to explore whether these strategies are

effective to prevent nutritional and functional status impairment or cognitive decline.

However, the effectiveness of an ONS intervention associated with a psychomotor
rehabilitation program on nutritional, functional and cognitive parameters in
undernourished or nutritionally at risk community-dwelling patients with AD remains to be
seen. Therefore, the present study aims to investigate the impact of a 21-day ONS and a
psychomotor rehabilitation program on nutritional status and body composition, physical

performance (muscle function), muscle strength and cognitive status in probable mild
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community-dwelling patients with AD at 6-month follow-up.

Participants and Methods
Sample and Study Design

A prospective randomized controlled study was conducted in outpatients with AD
from a psychogeriatric department of a psychiatric hospital in an intervention group and in
a control group (CG). A third intervention group from an AD day care center was formed.
A 21-day intervention program and a follow-up, which lasted for 6 months from baseline,
were conducted. Outpatients with AD from the psychogeriatric department were
consecutively recruited and randomized into 2 groups: the nutritional supplementation
group (NSG, n=25) to receive once a day a small volume energy-dense liquid ONS (125
mL, 2.4 kcal/mL) plus standard dietetic advice (SDA), and the CG (CG, n=43) that
received only SDA. A third intervention group was constituted of patients from an AD day
care center, where participants were recruited on a convenience basis. This nutritional
supplementation psychomotor rehabilitation group (NSPRG, n=11) received the same

21-day ONS, SDA, and also a customized psychomotor rehabilitation program.

Eligibility criteria were set as the existence of a diagnose of probable AD according
to the National Institute of Neurological and Communicative Diseases and
Stroke/Alzheimer Disease and Related Disorders Association criteria?® and dementia was
defined according to the Diagnostic Statistics Mental Disorders (Fifth Edition).?® To
confirm the diagnosis of dementia, a detailed history and examination by the primary care
physician was required, including a comprehensive assessment of the patient’s symptoms
and concerns, and their social functioning. Neurological and psychiatric examinations,
including standard laboratory tests and magnetic resonance tomography or computed
tomography were also performed. A trained psychiatrist then confirmed the diagnosis of
AD for all participants. Participants were considered to have mild to moderate dementia if

Mini Mental State Examination (MMSE) score was = 10 points and < 26 points.

Moreover, only subjects with 65 years of age or more, presenting weight loss
higher than 5% of body weight in the previous year, being at risk of undernutrition or
undernourished according to MNA score classification, having an active caregiver, living
at home with their family, and willing to commit to the 6-month study period were

recruited.

Exclusion criteria were blindness or/and deafness, no identified caregiver, severe

acute illness or a known terminal iliness, diagnosis of cancer in the last 5 years, enteral or
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parenteral nutritional support, dietary advice or use of ONS in the preceding month,
participation in a rehabilitation program, unable to walk for at least 4 m without assistance,
use of a gait aid and being unable to follow instructions concerning the testing procedure

for GS and the handgrip strength (HGS) measurements.

All 87 participants who fulfilled the inclusion criteria were invited to participate. Of
these, 8 (9.1%) were not included because they did not complete the trial, 1 of the 26
patients enrolled in the NSG died, 3 of the 15 patients enrolled in the NSPRG dropped out
of the study, and 1 was admitted to a nursing home; of the 46 patients enrolled in the CG,

1 dropped out at the beginning of the study and 2 died before a third evaluation.

This research was conducted according to the Declaration of Helsinki*® and was
approved by the institutional ethics review board (number 9/2011). All study participants
and their legal tutors gave their informed consent.

Nutritional Intervention

During the study, participants from the NSG and the NSPRG consumed daily at
midmorning a small volume high protein energy-dense liquid ONS (125 mL) containing
300 kcal/day (12 g protein, 37.1 g carbohydrates, and 11.6 g fat). This ONS was available
in 4 flavours (strawberry, chocolate, vanilla and coffee) and was given to each participant
in the original packaging, with a straw. The caregivers kept an adherence diary where

they recorded the intake amount of ONS immediately after consumption.

Psychomotor Rehabilitation Program

For the psychomotor rehabilitation program, participants of the NSPRG were
divided into 2 different session schedules according to their baseline psychomotor
performance scores, MMSE score, behavior disturbances, and affinity between
participants. Although in the European countries this program is commonly called as
neuropsychomotricity and used to stimulate children affected by neurodevelopmental
disorders,33! a specific geriatric psychomotor rehabilitation program was developed for
patients with AD, including a multicomponent/modular therapy program with targeted
objectives, consisting of attentional tasks, strength, tonicity, static and dynamic balance
exercises, body awareness, spatial and temporal restructuration, immediate and working
memories and praxis, fine motor skills, and gross motor skills.3> 33 The sessions consisted
of 1 hour x twice week exercises in the morning and each participant completed 12

sessions. A psychomotor therapist conducted all the sessions.

All the participants from the studied groups consumed their regular diet and
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received SDA from the same nutritionist. The aim was to promote adequate energy and
nutrient intake, by addressing issues such as information about the importance of the
nutrition in AD, behavioral changes during meals, loss of appetite and how to detect

swallowing difficulties.

After discontinuing intervention on the 21% day, all participants were followed-up

and were re-evaluated at 90 and 180 days since baseline (Figure 1).

1st Evaluation 2" Evaluation 3rd Evaluation 4t Evaluation

| | ' |

o

0 21 30 90 180

ﬁ Days

Nutritional supplementation group (NSG):

21 days/once a day small volume energy-dense liquid oral nutritional supplementation
Nutritional supplementation psychomotor rehabilitation group (NSPRG):

21 days/once a day small volume energy-dense liquid oral nutritional
supplementation + customized psychomotor rehabilitation program + standard
dietetic advice

Control group (CG):

Standard dietetic advice

Figure 1. Study Design.

Data Collection

Nutritional, functional and cognitive status parameters were considered in order to
compare the groups at baseline and to measure outcomes. Nutritional status was
evaluated through body weight, BMI, TST, MUAMC, FFM, FFM index, fat mass, phase
angle (PA), and the MNA full-form score.

Body weight (kg) was determined with a portable calibrated digital scale, with a
resolution of 0.1 kg (Seca, Model 770 1321004, Vogel&Hamburg, Germany), with patients
wearing light clothes and barefoot. Due to the difficulty in obtaining reliable height
measurements, height was obtained from the value recorded in their national identity card.
The TST (mm) was measured with a Lange® calliper (Beta Technology Incorporated
Cambridge, Maryland) with a resolution of 0.2 mm.3* Muscle mass was estimated through
MUAMC (cm) and assessed by bioelectrical impedance analysis (BIA) (Physiological Data
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Analyser System, Akern 101, Florence, ltaly). All anthropometric measurements were
performed by the same trained researcher using standard methods.?® Bioelectrical
impedance analysis was assessed on the right side of the body in the supine position.3®
The PA (degrees) and FFM were calculated.3” According to the MNA total score, patients
were categorized as undernourished (MNA<17) or at risk of undernutrition (MNA = 17.1-
23.5).38

Muscle strength was measured as nondominant HGS using a calibrated TTM
ORIGINAL SMEDLAY'S DYNAMO METER (100 kg TOKYO, resolution of 0.5 kgf),
according to the American Society of Hand Therapists protocol.?® The HGS
measurements were taken with the participant in sitting position and with the arm by the
side of the body and the forearm stretched to an angle of 90°. Each participant performed
1 test trial and then 3 test measurements were taken with a 1-minute interval between
them, and the maximum value was recorded. Muscle function was evaluated by GS (m/s)
at usual pace, using the cutoffs proposed by the International Academy on Nutrition and
Aging expert panel*’: GS<0.8 m/s (5 seconds to perform a 4-m course) for both men and

women.

Autonomy in ADLs was assessed with the Barthel Index (Bl).#' The maximum
score is 100 and the minimum is O (total dependence). Independence in basic and
instrumental ADLs (IADLs) was evaluated with the Lawton and Brody Scale.*?> The higher
the score the worse the autonomy and the independence. A score above 20 indicates a

severe dependence and the minimum score is 8, signifying independence.

Cognitive impairment was evaluated through the clock drawing test (CDT)*3 “4 and
the MMSE tool score.*® For the CDT, participants were asked to draw a clock face and
place all the numbers on it, and upon completion “make the clock say 10 minutes after
11”. The clock face was scored by dividing it into 8s, beginning with a line through the
number 12 and the centre of the circle. One point was given for placing each of the
numbers 1, 2, 4, 5,7, 8, 10, and 11 in the proper octant of the circle, and 1 point each was
given for drawing a short hand pointing to the 11 and a long hand pointing to the 2. A
normal score ranges between 7 and 9 points. A score of 0 to 3 points was considered to
be indicative of clinically significant cognitive impairment. The MMSE screening assesses
orientation, memory and other cognitive skills, providing a total score ranging from 0 to 30,
with higher scores indicating better cognitive status. A score of <20 points is usually
considered to be indicative of clinically significant cognitive impairment. The previously
validated normative cutoff values for the Portuguese population adjusted to education

level were used*S: zero years of schooling (MMSE < 15), 1-11 years of schooling (MMSE
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< 22) and more than 11 years of schooling (MMSE < 27).

Data Analysis

The Kolmogorov-Smirnov test was used to evaluate the normality of the variables
distribution. Means (standard deviations [SD]) were calculated for continuous variables.
Categorical variables were reported as frequencies. Differences in categorical data were
evaluated by Pearson y? test or Fisher exact test. Comparison of baseline characteristics
between the 3 groups and the differences between groups after intervention were carried
out using the Mann-Whitney U test, the independent samples Student t-test or the
Wilcoxon test, as appropriate. Changes in MNA score (AMNA) between NSG, NSPRG
and CG at 21, 90, and 180 days were calculated as follows: 21 days minus baseline, 90
days minus baseline, and 180 days minus baseline. All AMNA at 21, 90, and 180 days
values were log-transformed (base-e logarithm), prior to mixed and general linear model
(GLM) analysis. The GLM method was used to examine the differences in AMNA at 21,
90, and 180 days for NSG, NSPRG, and CG, respectively. In this analysis, NSG and
NSPRG were coded as dummy variables and the control condition was used as the

reference group. Main effects were examined among NSG and NSPRG.

To examine potential AMNA differences in intervention groups (NSG and NSPRG),
the MNA and MMSE score effects were explored at baseline (fixed factors) and by adding
2 interaction terms (NSG x MNA at baseline and NSG x MMSE at baseline vs NSPRG x
MNA at baseline and NSPRG x MMSE at baseline). All P values were adjusted using the
Dunnett method for multiple pairwise comparisons*” or the Bonferroni method as
appropriate. The o levels were set at .05. Statistical analyses were carried out with the
Software Package for Social Sciences (SPSS) for Windows (version 24.0; SPSS, Inc, an
IBM Company, Chicago, lllinois).

Results

This study included 79 AD participants, with a mean age of 78.2 (SD = 6.6) years
(ranging from 65 to 93). According to the MNA score, 55.7% of the study participants were
undernourished, while the remaining sample was at nutritional risk. The mean CDT score
showed significant cognitive impairment (96.2%) and the mean MMSE revealed moderate
dementia (55.7%). The mean Bl and IADL Lawton scale scores presented moderate
autonomy (78.5%) and severe dependence in ADLs (77.2%) respectively. Descriptive

statistics of NSG, NSPRG and CG are presented in Table 1. These groups are
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homogeneous regarding the studied characteristics, except for education with NSG
participants having less schooling years than NSPRG (P = .019) and NSPRG revealing a
higher MNA score (P =.026). In fact, NSG and CG presented worse nutritional status,
with more than half participants being undernourished (respectively, 52% and 65.1%),
whereas a lower proportion (27.3%) of the NSPRG patients were undernourished (Table
1). The compliance with the ONS and to the psychomotor rehabilitation program was
excellent, without any refusals or dropouts in both intervention groups, the NSG and the
NSPRG.

Differences between the NSG, NSPRG and CG at 21, 90 and 180 days for
nutritional parameters are displayed in Table 2. These differences for functional and
cognitive status are presented in Table 3 and described below. Table 4 shows differences
in AMNA score at 21, 90, and 180 days. Mixed and GLM testing of the effects of the MNA
at baseline, MMSE at baseline, NSG x MNA at baseline, NSG x MMSE at baseline,
NSPRG x MNA at baseline, and NSPRG x MMSE at baseline on AMNA at 21, 90, and
180 days are presented in Table 5. Primary end point was AMNA from baseline at 21
days. Secondary end points were AMNA from baseline at 90 and 180 days. Significant
mean differences for the AMNA between NSPRG and NSG were observed at 21 days (P
=.002) and at 180 days (P = .007; Table 4).

Nutritional, Functional, and Cognitive Changes From Baseline to 21 Days

The 21-day ONS resulted in a significant improvement in the NSG and NSPRG
participants” nutritional status (Table 2). Compared to CG, the MNA score increased
(mean [SD]) 0.4 [0.8] points in the NSG and 1.5 [1.0] points in the NSPRG, P < .05; Table
2). Seventy-six percent of the NSG participants improved their MNA score (from 0.5 to 3
points), while in the NSPRG, 81.9% of the participants increased the MNA score from 1 to
3.5 points, decreasing the frequency of undernourished patients from 27.3% to 9.1%.
Furthermore, improvements in body weight of 1.5 (1.2) kg (P < .05) and were also
observed in the NSPRG compared with the CG. Nearly all the NSPRG participants
(81.8%) increased their body weight, with this increment ranging between 1.1 and 3.8kg.
Nonetheless, in the CG an increase in the proportion of undernourished patients from 65.1

to 67.4 was found.

No significant changes were found for functional status in this period. Concerning
the cognitive status, a slight decrease in the MMSE score was also observed in the NSG
and in the NSPRG of -0.2 (1.3) and -1.2 (3.1) points, respectively (P < .05; Table 3).
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Nutritional, Functional, and Cognitive Changes From Baseline to 90 Days and to 180
Days

At 90-day follow-up, no significant changes for the functional status were noticed in
the NSG, compared to the CG (Table 3). Among NSPRG, 81.8% of the participants
increased their baseline GS. This increase ranged from -1 to -4 m/s to complete the 4-m
test, with a mean value of -1.7 (2.6) m/s (P = .022).

When compared to 90 days and to baseline, the nutritional status worsened at 180
days (Table 2). Three NSPRG participants who were at undernutrition risk at 90 days
become undernourished at 180 days (Table 2). The proportion of CG patients at risk of
undernutrition increased from 34.9% at baseline to 58.1% at 180-day follow-up. No
significant changes were found for functional status in this period. Regarding cognitive
status, compared to 180 days from baseline, a slight decrease was noticed in the NSG
and in the NSPRG of -1.1 (3.2) and -1.7 (5.1) points, respectively (P < .05; Table 3).

General Linear Model Analysis

The NSG AMNA score after intervention, at 21 and at 90 days of follow-up, is
independent of the MNA and the MMSE scores at baseline (Ps > .05). At 180 days of
follow-up, the NSG AMNA score is dependent on the MNA score at baseline (P = .012),
[adjusted R?=.102]. In the NSPRG, the AMNA score after intervention, at 21, 90, and 180
days of follow-up, is independent of the MNA score and MMSE score at baseline (Ps >
.05; Table 5).
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Table 1. Baseline Characteristics of the Nutritional Supplementation Group (NSG), Nutritional Supplementation Psychomotor
Rehabilitation Group (NSPRG), and Control Group (CG).2

NSG (n=25) NSPRG (n=11) CG (n =43) pb pC pd pe
Variables
Age, years, mean (SD) 77.8 (7.2) 80.0 (6.4) 78.0 (6.4) .627 985 .608 .506
Sex (males/females) 10/15 74 15/28 229 893 162  .281
Education (school years), mean (SD) 3.9(2.1) 6.9 (4.0) 5.4 (3.4) .027 101 336 .019
Clock drawing test score, mean (SD)f 1.1(1.7) 2.1(1.8) 1.2(1.4) .296 .983 267 .220
Mini-Mental State Examination score, mean (SD)f 18.6 (4.9) 19.3 (5.4) 20.0 (4.9) 557 476 .899  .879
Barthel index score, mean (SD)f 76.4 (19.7) 86.3 (14.5) 78.7 (18.3) 325 847 385 211
Independence, n (%) 4(16.0) 3(27.3) 7(16.3)
Moderate dependence, n (%) 20 (80.0) 8 (72.7) 34 (79.1)
Severe dependence, n (%) 1(4.0) 0.0 (0.0) 2(4.7)
Lawton index score, mean (SD)? 24.8 (5.2) 28.3(2.5) 24.3 (5.6) .081 939  .052 .099
Independence, n (%) 0.0 (0.0) 0.0 (0.0) 1(2.3)
Moderate dependence, n (%) 6 (24.0) 0.0 (0.0) 11 (25.6)
Severe dependence, n (%) 19 (76.0) 11 (100) 31(72.1)
Weight, kg, mean (SD) 63.4 (15.4) 70.3 (13.3) 63.3 (14.7) 353 999 293  .300
Mini Nutritional Assessment score, mean (SD)" 15.2 (4.3) 18.5(2.5) 15.3 (3.4) .031 990 .024 .026
At risk of undernourished, n (%) 12 (48.0) 8 (72.7) 15(34.9)
Undernourished, n (%) 13 (52.0) 3(27.3) 28 (65.1)
Triceps skinfold thickness, mm, mean (SD) 16.1 (10.4) 14.0 (6.0) 17.3 (10.6) .630 875 565 .754
Fat-free mass index, kg/m?, mean (SD) 16.2 (2.4) 17.5(2.1) 16.8 (1.9) 271 .569 510 173
Women, mean (SD) 15.2 (1.6) 15.2 (1.4) 15.7 (1.5) .590
Men, mean (SD) 17.8 (2.7) 18.8 (1.1) 18.7 (0.9) 164
Handgrip strength, kgf, mean (SD) 15.9 (9.1) 16.6 (6.7) 14.1(7.1) 516 .588 570  .946
Women 9.8 (4.5) 11.3(3.7) 11.0 (5.3)
Men 25.1 (6.0) 19.7 (6.1) 20.1 (6.4)
Gait speed, m/s, mean (SD) 9.54.2) 9.0 (2.8) 10.7 (4.8) 392 489 443 908

Abbreviation: SD, standard deviation.

ap values were adjusted using Dunnett method. Significant differences between NSG, NSPRG, and CG. °Significant differences between NSG and
CG. “Significant differences between NSPRG and CG. °Significant differences between NSPRG and NSG. "Higher scores represent better

function. ®Higher scores represent worse function.
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Table 2. Nutritional Parameters Differences Between Nutritional Supplementation Group (NSG), Nutritional Supplementation Psychomotor Rehabilitation Group (NSPRG), and Control Group (CG) at Baseline
(T0), 21 Days (T21D), 90 Days (T90D), and 180 Days (T180D).2°

Variables TO T21D P P” P™ P T90D Pt Pt PTtt Pt T180D P1 P P pm
Weight (kg)
NSG 63.4(15.4)  63.7 (15.0) 64.1 (15.7) 64.3 (15.6)
NSPRG 70.3(13.3) 71.9(14.2) 71.8 (14.7) 70.6 (13.4)
CG 63.3(14.7)  63.4(13.9) 63.3 (14.3) 64.1 (13.5)
Weight (kg) changes®
NSG 0.3(1.4) 0.338 0.895 0.6 (2.5) 0.183 0.541 0.8(3.2) 0.276 1
NSPRG 1.5(1.2) 0.005 0.025 1.5(2.4) 0.041 0.183 0.2(2.4) 0.722 0.874
CG 0.1(1.8) 0.643 0.0 (2.6) 0.562 0.8 (3.7) 0.122
BMI (kg/m?)
NSG 24.1 (5.3) 24.3 (5.3) 24.4 (5.4) 245 (5.3)
NSPRG 249 (4.2) 25.5 (4.6) 25.5(4.7) 25.0 (4.1)
CG 24.3 (5.6) 24.4 (5.3) 24.3 (5.5) 24.7 (5.2)
BMI (kg/m?) changes®
NSG 0.1(0.5) 0.346 0.882 0.2 (0.9) 0.158 0.527 0.3(1.2) 0.397 0.989
NSPRG 0.5(0.4) 0.005 0.053 0.5(0.8) 0.041 0.256 0.0 (0.8) 0.182 0.809
CG 0.0(0.7) 0.629 0.0 (1.0) 0.681 0.3(1.5) 0.132
MNA (score)
NSG 15.2 (4.3) 15.6 (4.6) 16.5 (3.9) 17.0 (3.6)
NSPRG 18.5 (2.5) 20.0 (2.4) 20.1(2.3) 18.2 (2.7)
CG 15.3 (3.4) 15.1 (3.3) 15.6 (3.3) 17.2 (3.7)
MNA (score) changes®
NSG 0.4 (0.8) 0.011 0.045 1.3(1.2) <0.001  0.029 1.8 (2.0) <0.001 1
NSPRG 1.5(1.0) 0.007 <0.001 1.6 (1.0) 0.007 0.028 -0.2(1.9) 0.766 0.018
CG -0.1 (1.1) 0.317 0.3(1.7) 0.094 1.8 (2.5) <0.001
MNA (score), n (%) <0.001 0.004 0.872
NSG
Nonundernourhisded* 0 1(4.0) 0 1(4.0)
At risk of undernourhisded* 12 (48.0) 13 (52.0) 3(52.0) 12 (48.0)
Undernourished* 13 (52.0) 11 (44.0) 2(48.0) 12 (48.0)
NSPRG
Nonundernourished* 0 0 0 0
At risk of undernourhisded* 8 (72.7) 10 (90.9) 10 (90.9) 7 (63.6)
Undernourished* 3(27.3) 1(9.1) 1(91 4 (36.4)
CG
Nonundernourished* 0 0 0 1(2.3)
At risk of undernourhisded* 15 (34.9) 14 (32.6) 17 (39.5) 25 (58.1)
Undernourished* 28 (65.1) 29 (67.4) 26 (60.5) 17 (39.5)
TST (mm)
NSG 16.1(10.4) 16.1 (9.8) 16.4 (9.2) 18.0 (10.6)
NSPRG 14.0 (6.0) 16.5 (8.7) 16.2 (7.7) 16.9 (8.7)
CG 17.3(10.6) 18.0 (9.1) 18.2 (9.4) 18.7 (9.9)
TST (mm) changes®
NSG -0.0 (4.4) 0.630 0.770 0.3 (5.3) 0.636 0.862 1.8 (6.5) 0.075 0.968
NSPRG 2.4 (3.9) 0.027 0.509 2.1(3.2) 0.057 0.710 2.8 (3.5) 0.015 0.769
CG 0.7 (5.3) 0.505 0.9 (5.2) 0.371 1.5(5.9) 0.051

(continue on next page)
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Table 2. (continued)

Variables TO T21D P P P P T90D Pt Pt Pttt Pttt T180D P1 P P P
MUAMC (cm)
NSG 20.5 (2.0) 20.4 (1.9) 20.0 (1.5) 19.7 (2.0)
NSPRG 21.9(2.2) 20.9 (1.8) 21.0(2.2) 20.4 (2.0)
CG 20.6 (3.1) 20.2 (2.9) 20.3 (2.9) 20.0 (2.5)
MUAMC (cm) changes®
NSG -0.0 (1.3) 0.872 0.732 -0.4 (1.5) 0.424 0.702 -0.8 (2.4) 0.050 0.843
NSPRG -0.9 (1.0) 0.018 0.414 -0.9 (0.9) 0.024 0.286 -1.4 (1.0) 0.004 0.374
CG -0.3 (1.9) 0.280 -0.2 (1.5) 0.431 -0.5 (2.3) 0.120
FFM (kg)
NSG 43.0 (9.0) 42.6 (7.8) 42.8 (8.1) 43.5(8.4)
NSPRG 49.9 (11.0) 50.3 (12.1) 49.9 (10.8) 49.4 (10.9)
CG 43.9 (7.4)) 43.7 (6.9) 44.4 (6.7) 44.2(7.1)
FFM (kg) changes®
NSG -0.3(1.9) 0.619 0.862 -0.1(2.1) 0.527 0.451 0.2 (2.2) 0.657 0.972
NSPRG 0.4 (2.2) 0.722 0.738 -0.0 (2.8) 0.859 0.773 -0.4 (2.1) 0.534 0.499
CG -0.1(2.4) 0.131 0.5(2.8) 0.035 0.3 (2.6) 0.288
FFM (%)
NSG 69.2 (12.0) 68.5 (12.5) 68.6 (13.2) 68.9 (12.4)
NSPRG 71.3(10.0) 70.2 (10.4) 69.8 (8.0) 70.4 (10.3)
CG 69.8 (11.7) 70.3 (11.9) 71.5(12.5) 70.2 (11.8)
FFM (%) changes®
NSG -0.7 (2.0) 0.069 0.342 -0.6 (3.1) 0.326 0.070 -0.3 (3.1) 0.882 0.777
NSPRG -1.0 (2.3) 0.155 0.385 -1.5(3.2) 0.075 0.063 -0.9 (2.9) 0.424 0.649
CG 0.4 (4.5) 0.388 1.7 (5.1) 0.082 0.3(5.7) 0.391
FFMI (kg/m?)
NSG 16.2 (2.4) 16.1 (2.0) 16.2 (2.0) 16.4 (2.2)
NSPRG 17.5(2.1) 17.6 (2.4) 17.5(2.2) 17.3 (2.0)
CG 16.8 (1.9) 16.7 (1.8) 17.0 (1.8) 16.9 (1.7)
FFMI (kg/m?) changes®
NSG -0.1 (0.6) 0.638 0.838 -0.0 (0.8) 0.459 0.391 0.1(0.8) 0.600 0.985
NSPRG 0.1(0.7) 0.722 0.825 0.0 (1.1) 0.859 0.764 -0.1(0.7) 0.594 0.521
CG -0.0 (0.8) 0.131 0.2 (1.0) 0.032 0.1 (1.0) 0.288
FM (%)
NSG 30.7 (12.0) 31.4 (12.5) 31.3(13.2) 31.0 (12.4)
NSPRG 28.6 (10.0) 29.7 (10.4) 30.1(8.0) 29.5(10.3)
CG 30.1(11.7) 29.9 (11.5) 28.4 (12.5) 29.7 (11.8)
FM (%) changes®
NSG 0.7 (2.0) 0.069 0.482 0.6 (3.1) 0.326 0.070 0.3 (3.1) 0.882 0.777
NSPRG 1.0(2.3) 0.155 0.491 1.5(3.2) 0.075 0.063 0.9 (2.9) 0.424 0.649
CG -0.2 (4.4) 0.718 -1.7 (5.1) 0.082 -0.3 (5.7) 0.391
PA ()
NSG 3.4 (0.5) 3.5(0.6) 3.4 (0.6) 3.3(0.7)
NSPRG 3.5(0.5) 3.5(0.5) 3.7(0.7) 3.2(0.5)
CG 3.5(0.8) 3.5(0.8) 3.4(0.7) 3.4 (0.8)
PA (°) changes®
NSG 0.0 (0.2) 0.543 0.345 -0.0 (0.4) 0.367 0.910 -0.0 (0.4) 0.367 0.970
NSPRG 0.0 (0.2) 1.000 0.535 0.2 (0.6) 0.575 0.206 -0.2 (0.6) 0.248 0.786
CG -0.0 (0.2) 0.466 -0.0 (0.5) 0.124 -0.1(0.5) 0.044

(continue on next page)
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Table 2. (continued)

Abbreviations: BMI, body mass index; FM, fat mass; FFM, fat-free mass; FFMI, fat-free mass index; MNA, Mini Nutritional Assessment; MUAMC, mid-upper arm muscle circumference; PA, phase angle; TST, triceps skinfold thickness.
2All data are expressed as means (standard deviations), except for those with,® which are expressed as number and percentage.
5P values were adjusted using Dunnett method.

cSignificance differences between NSG, NSPRG, and CG.

dSignificance differences in each group (NSG, NSPRG, and CG) between T21D and TO (Wilcoxon test).

eSignificance differences between NSG and CG at T21D minus TO (Mann-Whitney U test). 'Significance differences between

NSPRG and CG at T21D minus TO (Mann-Whitney Utest). 9Significance differences between NSG, NSPRG, andCG.

hSignificance differences in each group (NSG, NSPRG, and CG) between T90D and TO (Wilcoxon test).

iSignificance differences between NSG and CG at T90D minus TO (Mann-Whitney U test). 'Significance differences between

NSPRG and CG at T90D minus TO (Mann-Whitney Utest). *Significance differences between NSG, NSPRG, andCG.

'Significance differences in each group (NSG, NSPRG, and CG) between T180D and TO (Wilcoxon test). ™Significance differences
between NSG and CG at T180D minus TO (Mann-Whitney U test). "Significance differences between NSPRG and CG at T180D
minus TO (Mann-Whitney Utest).

°Mean (standard deviations) of the differences were calculated as: T21D minus TO, T90D minus T0O, and T180D minus TO.
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Table 3. Functional and cognitive parameters differences between nutritional supplementation group (NSG), nutritional supplementation psychomotor rehabilitation group (NSPRG) and control group (CG) at baseline (T0),
21-day (T21D), 90-day (T90D) and 180-day (T180D)?.

Variables T0 T21D P P” P T90D Pt P1t PTtt T180D P1 P pm
HGS (kgf)
NSG 15.9 (9.1) 15.4 (9.2) 15.4 (8.9) 14.4 (8.9)
NSPRG 16.6 (6.7) 17.5(7.1) 17.8 (6.9) 16.7 (6.3)
CG 14.1(7.1) 13.2 (6.7) 13.4 (7.0) 14.1 (9.7)
HGS (kgf) changes®
NSG -0.4 (2.3) 0.376 0.810 -0.5(2.9) 0.558 0.959 -1.4(3.3) 0.080 0.527
NSPRG 0.9 (5.4) 0.477 0.161 1.1 (5.5) 0.722 0.204 0.1(5.8) 0.756 0.994
CG -0.9 (2.8) 0.062 -0.7 (3.2) 0.164 -0.0 (6.4) 0.254
Gait speed (m/s)
NSG 9.5 (4.2) 9.6 (3.7) 9.3 (3.8) 9.0 (3.5)
NSPRG 9.0 (2.8) 7.3(2.0) 72(2.1) 9.7 (3.6)
CG 10.7 (4.8) 10.8 (4.6) 11.5(5.1) 11.1 (4.3)
Gait speed (m/s) changes®
NSG 0.1(2.8) 0.275 1 -0.2 (2.9) 0.439 0.279 -0.4 (3.6) 0.687 0.566
NSPRG -1.6 (1.8) 0.013 0.056 -1.7 (2.6) 0.063 0.022 0.7 (4.4) 0.539 0.976
CG 0.1(2.0) 0.512 0.8 (3.0) 0.055 0.4 (3.8) 0.107
Barthel Index (score)
NSG 76.4 (19.7) 76.4 (19.7) 76.4 (19.8) 76.1(19.8)
NSPRG 86.3 (14.5) 86.3 (14.5) 86.3 (14.5) 86.3 (14.5)
CG 78.7 (18.3) 78.3 (18.8) 78.4 (18.8) 78.0 (18.4)
Barthel Index (score) changes®
NSG 0.0 (0.0) 1000 0.704 0.0 (1.4) 1.000 0.898 -0.2(2.2) 0.581 0.738
NSPRG 0.0 (0.0) 1.000 0.822 0.0 (0.0) 1.000 0.942 0.0 (0.0) 1.000 0.707
CG -0.3 (2.5) 0.414 -0.2 (2.8) 0.593 -0.6 (3.3) 0.202
Lawton Index (score)
NSG 24.8 (5.2) 24.8 (5.2) 251 (5.2) 25.1(5.2)
NSPRG 28.3 (2.5) 28.3 (2.5) 28.3 (2.5) 28.3 (2.5)
CG 24.3 (5.6) 24.6 (5.6) 24.6 (5.7) 24.7 (5.5)
Lawton Index (score) changes®
NSG 0.0 (0.0) 1.000 0.499 0.3 (1.6) 0.317 0.992 0.3 (1.6) 0.655 0.987
NSPRG 0.0 (0.0) 1.000 0.636 0.0 (0.0) 1.000 0.805 0.0 (0.0) 1.000 0.703
CG 0.2(1.2) 0.180 0.2 (1.5) 0.285 0.3 (1.6) 0.684
MMSE (score)
NSG 18.6 (4.9) 18.4 (5.2) 18.4 (5.2) 17.5 (6.6)
NSPRG 19.3 (5.4) 18.0 (6.6) 18.0 (6.6) 17.6 (8.4)
CG 20.0 (4.9) 20.0 (4.9) 20.0 (4.9) 20.0 (4.9)
MMSE (score) changes®
NSG -0.2 (1.3) 1.000 0.654 -0.2 (1.3) 1.000 0.700 -1.1(3.2) 1.000 0.162
NSPRG -1.2(3.1) 1.000 0.015 -1.2(3.1) 1.000 0.017 -1.7 (5.1) 0.317 0.108
CG 0.0 (0.0) 1.000 -0.0 (0.1) 1.000 -0.0 (0.1) 0.317

(continue on next page)
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Table 3. (continued)

2All data are expressed as means * standard deviations; Pmean and standard deviations of the differences were calculated as: T21D minus TO; T90D minus TO and, T180D minus TO. P’, Pt, P" - Pvalue (Wilcoxon test); P",
P, PtT, pttt Pl pMT. Pyalue (Mann-Whitney test); P’ differences in each group (NSG, NSPRG and CG) between T21D and TO; P differences between NSG and CG at T21D minus TO0; P differences between NSPRG
and CG at T21D minus TO; P! differences in each group (NSG, NSPRG and CG) between T90D and TO; P'T differences between NSG and CG at T90D minus TO0; Pt differences between NSPRG and CG at T90D minus TO0;

P differences in each group (NSG, NSPRG and CG) between T180D and T0; PMdifferences between NSG and CG at T180D minus TO; P differences between NSPRG and CG at T180D minus TO; P values were adjusted
using Dunnett’s method.

handgrip strength; MMSE: mini mental state examination.
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Table 4.
Differences in the change mini nutritional assessment score (AMNA®) between nutritional supplementation group (NSG) and nutritional supplementation psychomotor rehabilitation group (NSPRG)
at 21-days, 90-days and 180-days.

NSG, n=25 NSPRG, n= 11 Mean difference 95% CI P
AMNAP® at 21-days, mean (SD)? 0.4 (0.8) 1.5(1.0) 1.15 (0.4 t0 1.8) 0.002
AMNA® at 90-days, mean (SD)? 1.3(1.2) 1.6 (1.0) 0.33 (-0.5t0 1.1) 0.432
AMNA® at 180-days, mean (SD)? 1.8 (2.0) -0.2 (1.9) -2.10 (-3.6 to -0.6) 0.007

SD, standard deviation; Cl, confidence interval; P, differences in the AMNA between NSGPG and NSG.
2AMNA was calculated as: 21-day minus baseline, 90-day minus baseline and 180-day minus baseline. Pvalue (Mann-Whitney test);
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Table 5. Results from the Generalized Linear Models Testing the Effects of the MNA at Baseline (B), MMSE® at Baseline (C), (A x B), (A x C), (D x B), (D x C), on Changes MNA (AMNA) at

21 Days (T21D), 90 Days (T90D) and 180 Days (T180D) of NSG (A) and NSPRG (D).2*

AMNA® T21D2b AMNA® T90D°¢ AMNA® T180Def

Source of Variation y?> df Mean Square F P v df Mean F P x? df Mean Square F P
Square

NSG (A) 020 1 0.20 046 0510 0.00 1 0.00 0.01 0.890  0.39 1 0.39 0.62 0.433
Intercept 0.01 1 0.01 0.03 0.864 092 1 0.92 190 0175  4.41 1 4.41 7.05 0.011
MNA® at baseline (B) 044 1 0.44 098 0342 024 1 0.24 049 0486 4.27 1 4.27 6.83 0.012
MMSE® at baseline (C)  0.65 1 0.65 144 0254 0.1 1 0.11 024 0627 0.26 1 0.26 0.42 0.517
AxB 025 1 0.25 056 0466 0.00 1 0.00 0.00 0936 0.00 1 0.00 0.01 0.920
AxC 0.02 1 0.02 0.05 0.827 0.01 1 0.01 0.03 0.853 0.67 1 0.67 1.07 0.305
Error 493 11 0.44 18.87 39 0.48 3127 50 0.62
Total 931 17 26.40 45 63.12 56
NSPRG (D) 020 1 0.20 046 0510 048 1 0.48 1.1 0.297 0.32 1 0.32 0.51 0.475
Intercept 0.01 1 0.01 0.03 0.864 0.00 1 0.00 0.00 0.987 0.66 1 0.66 1.03 0.314
MNA® at baseline (B) 044 1 0.44 098 0342 0.1 1 0.11 0.26 0.608 0.54 1 0.54 0.86 0.357
MMSE® at baseline (C)  0.65 1 0.65 144 0254 0.03 1 0.03 0.07 0.784  0.02 1 0.02 0.04 0.835
D xB 025 1 0.25 056 0466 0.78 1 0.78 1.79 0.188 0.22 1 0.22 0.35 0.553
DxC 0.02 1 0.02 0.05 0.827 0.00 1 0.00 0.01 0.907 0.14 1 0.14 0.23 0.632
Error 493 11 0.44 16.96 39 0.43 31.81 50 0.63
Total 9.31 17 26.40 45 63.12 56

(continue on next page)
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Table 5. (continued)

Abbreviations: 2, chi-square test; df, degrees of freedom; F, |-way univariate analysis of variance (ANOVA, the F test); MNA, Mini Nutritional Assessment; MMSE, Mini-Mental State
Examination; NSG, nutritional supplementation group; NSPRG, nutritional supplementation psychomotor rehabilitation group.
2P < .05.

bP values were adjusted by the Bonferroni method.
°NSG, R?=.346, adjusted R?2=—.048.

INSPRG, R?=.173, adjusted R?=.054.

®NSG, R?=.033, adjusted R?=—.090.

'NSPRG, R?=.131, adjusted R?=.020.

INSG, R?=.184,adjusted R? = .102.

"NSPRG, R? = .169, adjusted R? = .086.
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Discussion

In the present study, a 21-day small volume high protein energy-dense oral liquid
supplement and a psychomotor rehabilitation program had a positive effect on nutritional
and functional status of community-dwelling older adults with probable mild Alzheimer's
disease. An increase in MNA scores in both intervention groups (NSG and NSPRG) and
body weight (kg) in the NSPRG, was observed. Moreover, these higher MNA scores were
maintained after discontinuing intervention, at 90-day of follow-up. Another positive finding
was the functional status improvement among NSPRG at 90 days of follow-up.
Nevertheless, at 180 days of follow-up, a slight decrease for other studied nutritional
parameters such as MUAMC and FFM (%) were seen in both intervention groups (NSG
and NSPRG), although continuation in functionality and autonomy was observed in the
entire sample. It is important to highlight that at 90 days of follow-up, the NSPRG
maintains the AMNA score improvements independent of the MNA score and MMSE

score at baseline.

According to our knowledge, there are no previous intervention studies using both
ONS and psychomotor rehabilitation program to which the present results can be
compared. However, reports from intervention with oral supplements are available. Faxén-
Irving et al.?° showed that a 6-month ONS (400 mL, 410 kcal, 18 g protein) in elderly
patients with dementia in day care improved their body weight, although no significant
changes were found in the ADLs. Lauque et al.'” after a 3-month ONS (300-500 kcal,
10-20 g protein) intervention in patients with AD on geriatric wards and day care centers,
reported an increase in body weight, FFM, and MNA score but not on the functional and
cognitive status. Similarly, Planas et al.?' showed that patients with AD in day care centers
receiving 6-months, twice-a-day 250 mL energy-dense and protein-rich ONS 500 kcal/d
(45% carbohydrate, 25% fat, 30% proteins and micronutrients) increased BMI, TST and
MUAMC, but no improvements for functional and cognitive status were reported. In
addition, Pivi et al.,'® in a 6-month randomized controlled trial, controlled with a nutrition
education group, found that a twice-a-day ONS, providing 680 kcal and 25.6 g
protein/day, is more effective to improve the nutritional status of community-dwelling
patients with AD, increasing the body weight, BMI, mid-upper arm circumference, and
MUAMC. Despite this, none of these previous studies demonstrated an effect of the

interventions on physical performance (muscle function) measured by GS.

Considering that weight loss” and gait dysfunction?* have been recognized as

clinical markers of AD,? which in turn increases the loss of independence and safe
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mobility,?8 it is important to highlight the MNA score and GS improvements in the NSPRG
found after intervention at 21 and 90 days, respectively, and also the MNA score
maintenance after discontinuing intervention at 90-day follow-up. These findings suggest
a positive effect between nutritional and functional status, suggesting that the ONS and
psychomotor rehabilitation program intervention is beneficial to ameliorate the balance
and gait impairments associated with AD.25 26

In a systematic review, Abellan Van Kan et al.*° concluded that GS measured at
usual pace could be considered a strong and consistent predictor of adverse outcomes in
community-dwelling older people.*® Furthermore, Gras et al?® recently reported that
community-dwelling older adults with very mild AD and gait deficits, benefited from an
early physical therapy slowing the progression of further balance and gait dysfunction.
These findings may suggest that more specific rehabilitation programs are required for

functional improvements to become noticeable.

It is therefore debatable whether the intervention focused solely on SDA and ONS
is enough to improve the nutritional and functional status. Indeed, in a recent systematic

review by Liu et al.,*® it was reported that “nutritional supplements,” “training/education

programs,” “environment/routine modification,” or “feeding assistance” showed low to
moderate evidence in improving food intake, body weight and BMI in older adults with

dementia.

Evidence is sparse concerning positive changes of nutritional, functional and
cognitive status in community-dwelling patients with AD by any interventions. However,
considering that decline in body composition and physical performance is associated with
AD disease progression*® as well as with a negative impact on health status and quality of
life,b: 10 present results reveal the importance of providing an early ONS and a
psychomotor rehabilitation program intervention in undernourished or nutritionally at risk
community-dwelling older adults with mild probable AD. Besides, our results reinforce the
importance of multidisciplinary intervention in community-dwelling older adults with mild
probable AD.

Regarding the cognitive function, a small decrease in the MMSE score was
observed in both intervention groups (NSG and NSPRG) on the 180th day of follow-up.
Though, in a recent review of randomised controlled trials, it was shown that aerobic

exercises ameliorates cognitive function in older adults with mild cognitive impairment.%°

A strength of the present study was the high compliance to the ONS and the

adherence to the psychomotor rehabilitation program by the patients, family, caregivers
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and the nursing staff. As expected and according to the previously described by Lombard
et al.,%" a small volume high-protein energy-dense liqguid ONS (125mL) has shown to
improve compliance in clinical trials, optimizing the clinical effectiveness of oral nutritional
supplements. A limitation of our study that should be acknowledge is the lack of a random
sample allocation of the NSPRG participants. Moreover, patients’ selection was made
according to their baseline MMSE score and affinity and this situation may limit the
comparison between both intervention groups, the NSG and the NSPRG. It should also be
acknowledged that psychiatric diagnosis was confined to AD and the possible
confounding effect of depression or of subsyndromal depressive symptoms was not

considered in the present analyses.

Increasing evidence showing that nutritional factors can influence both the risk of
developing AD and its rate of clinical progression® suggests that the association between
diet, nutritional status, and cognitive function deserves more attention.® Though,
considering that older adults in early stages of AD may show weight loss and gait
dysfunction,?® present study results could have an important implication in clinical
procedures, suggesting that nutritional approach in undernourished or nutritionally at-risk
community-dwelling older adults with probable mild AD needs to be more targeted to
physical performance (muscle function) and consequently to nutritional and cognitive

status.

In conclusion, present study shows that a 21-day small volume high-protein
energy-dense ONS and a psychomotor rehabilitation program improve long-term
nutritional and functional status of community-dwelling older adults with probable mild AD.
However large-scale randomized controlled trials focused on the nutritional intervention
and motor rehabilitation in community-dwelling mild AD are required in order to clarify the

beneficial effects.
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Discusséo geral

A presente tese é composta por diferentes estudos que tiveram como objetivo
identificar em pessoas idosas com DTA de estadio moderado a residirem na comunidade
os indicadores de disfungdes do estado nutricional e funcional associados com a
mortalidade aos 60 meses de seguimento (Artigo 1) e com a sobrecarga dos cuidadores
(Artigo 2). Pretendeu-se também conhecer o impacto da suplementagao oral liquida de
curta duragdo com elevada densidade energética e proteica e, de um programa de

psicomotricidade no estado nutricional deste grupo (Artigo 3).

Em relagdo ao estudo sobre a associacdo entre o estado nutricional e funcional
com a mortalidade (Artigo 1), os resultados mostraram que o estado de desnutricéo, e
particularmente a perda de peso n&o intencional, o estado de magreza, valores baixos da
circunferéncia muscular do brago, o baixo perimetro da barriga da perna e a fraca fungéo
muscular (avaliadas através da forga preensora da méo e da velocidade da marcha),
estavam associados com maior mortalidade ao final do periodo de seguimento. Os
resultados também mostraram que, quase metade dos participantes (46%) apresentava
valores baixos de angulo de fase e, que estes apresentaram maior mortalidade. Em
contraste €, em comparagdo com os participantes que apresentavam peso adequado ou
baixo peso, os resultados mostraram um efeito protetor da massa corporal na mortalidade
nos que apresentavam excesso de peso ou obesidade. E de realcar que, para cada um
dos indicadores do estado nutricional e do estado funcional, se considerou o efeito
conjunto de outras caracteristicas destas pessoas, incluindo os parametros demograficos
(género, idade, estado civil e a escolaridade) e da fungdo cognitiva, avaliada atraves do
MMSE, que como € do conhecimento, poderdo influenciar a associagao entre o estado
nutricional e funcional com a mortalidade. Portanto, a inclusdo destas caracteristicas
demograficas e da fungéo cognitiva na analise dos dados, permitiu mostrar que pior

estado nutricional e funcional se associava com maior mortalidade.

Embora nas pessoas idosas, o impacto do estado nutricional e funcional esteja
geralmente associado a percec¢ao do estado de saude e da qualidade de vida (Rasheed
& Woods, 2013; Wei et al.,, 2018), o presente estudo destaca a relevancia clinica de
varios parametros do estado nutricional e funcional, como indicadores de risco da
mortalidade neste grupo. Segundo a avaliagdo pela pontuagdo do MNA, os resultados
mostraram que em comparagdo com as pessoas em risco de desnutricdo, os idosos
desnutridos apresentaram maior mortalidade. Importa ainda referir que, estes resultados

poderiam ter sido de maior impacto, se no grupo dos participantes que compdem a

101



amostra tivessem sido incluidos participantes com adequado estado nutricional.
Igualmente, os resultados também mostraram que, a perda de peso nao intencional, se

associava diretamente com a mortalidade.

Em contraste, nestes participantes, observou-se uma associagéo inversa entre
o IMC e a mortalidade, confirmando-se os resultados de estudo prévio (de Souto Barreto
et al., 2017). Em 2017, foi observado por Barreto, S., et al. (de Souto Barreto et al., 2017)
num estudo prospetivo realizado em pessoas idosas com deméncia com idades iguais ou
superiores a 78 anos que, pela avaliacdo do IMC, o excesso de peso e a obesidade se
associaram inversamente com a mortalidade. Em paralelo com um estudo prévio
(Wijnhoven et al., 2010), foi também demonstrado que, nestes idosos, valores baixos da
circunferéncia muscular do brago e do perimetro da barriga da perna se associava com
maior mortalidade. Estes achados corroboram, a importancia da reserva da massa
muscular, em longos periodos de doenga crdénica, em resposta ao balango energético
negativo. Portanto, idosos com melhor reserva em massa muscular poderao apresentar
melhor sobrevida (Rizzuto & Fratiglioni, 2014). Relativamente ao angulo de fase, foi
também possivel demonstrar que, os resultados obtidos estdo em linha com uma reviséo
sistematica recente (Garlini et al., 2019), em que o angulo de fase foi um bom indicador

da mortalidade em doentes com varias condic¢des clinicas.

Contudo, importa ainda referir que, no mais recente relatério Health at Glance
2019 (“Uma visdo da saude”) da Organizagdo para a Cooperagdo e o
Desenvolvimento Econémico (OCDE) publicado a 7 de novembro de 2019 (OECD,
2019a), sao apresentados dados referentes ao ano 2017 sobre a polimedicagdo em
pessoas com 75 ou mais anos de idade, assistidas nos cuidados de saude primarios e
cuidados de saude de longa duragdo. Em Portugal e, durante o ano de 2017, 59,6% das
pessoas com 75 ou mais de idade, assistidas nos cuidados de saude primarios,
apresentaram em média, uma prescricao de quatro ou mais medicamentos por dia. Em
relacédo as principais causas de morte registadas no ano de 2017 nos paises da OCDE, a
doenga DTA e outras deméncias corresponde a 9%. Embora, metade das pessoas
idosas com DTA (51,9%), que participaram no presente estudo, tenham prescritos mais
de 5 medicamentos por dia e, quase um tergo destas (n = 24) tenham apresentado mais
de trés comorbilidades, ndo se encontraram diferengas entre os dois grupos estudados,
os vivos e os falecidos em relagdo ao tipo e numero de comorbilidades e, ao tipo e
numero de medicamentos habitualmente prescritos. Apesar da vasta investigagdo que
tem sido realizada sobre as causas € 0s mecanismos associados a DTA, a terapéutica

farmacologica disponivel permite controlar e reduzir a gravidade da deméncia, mas por
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enquanto, ainda ndo € possivel um tratamento efetivo (Derakhshankhah et al., 2020).
Além disso, foi demonstrado numa revisdo (Zucchella et al., 2018), que os beneficios dos
medicamentos antidemenciais sdo escassos e limitados, apresentando consideraveis
efeitos adversos.

A este respeito, um estudo de revisado realizado em 2015 por Droogsma, E. et
al. (Droogsma et al., 2015) sobre a prevaléncia, causas, consequéncias e o tratamento da
perda de peso ndo intencional e da desnutricdo em pessoas com a DTA a residirem na
comunidade, mostrou que o0s medicamentos classificados como inibidores da
acetilcolinesterase e, devido aos seus efeitos secundarios, podem potenciar a perda de
peso ndo intencional, agravando o estado nutricional. Neste contexto, os resultados do
presente trabalho sdo de elevada relevancia, uma vez que se evidencia pela primeira
vez, a importancia de se utilizar um conjunto de varios parametros do estado nutricional e
do estado funcional, como potenciais indicadores da mortalidade em pessoas idosas,
com DTA de estadio moderado a residirem na comunidade. Acresce ainda, que as
alteracdes do estado nutricional e do estado funcional observadas s&o potencialmente
modificaveis.

Na pratica clinica, os doentes que apresentem uma perda de peso nao intencional
superior a trés quilogramas nos ultimos trés meses, mesmo nos estadios iniciais (Boyle et
al., 2009), sdo um motivo de grande preocupagéo, porque esta podera conduzir a um
estado de desnutrigdo associado a deméncia (Tombini et al., 2016; Volkert et al., 2015).
Para além de que tem sido consistentemente evidenciado que, as alteragbes dos
mecanismos fisiopatoldgicos que ocorrem em regides cerebrais especificas do processo
demencial, os fatores genéticos e os processos inflamatérios, poderao agravar os
problemas nutricionais que ocorrem nestes doentes (Alzheimer's Association, 2019;
Trushina, 2019). Estas potenciam as alteragdes da composigdo corporal associadas ao
processo de envelhecimento, como a diminuicdo da massa muscular e, subsequente
reducéo da atividade fisica (Alzheimer’s Association, 2019; Sugimotoa et al., 2016). Neste
contexto, um estudo de reviséo recente (Grande et al., 2019) revelou que associadas as
alteragdes neurodegenerativas e cerebrovasculares que afetam a DA, existem também
alteragcdes em regides cerebrais especificas, responsaveis pela coordenagdo motora,
podendo manifestar-se clinicamente por comprometimento do equilibrio e da marcha.

A este respeito, foi demonstrado recentemente que é preciso dar mais enfoque a
percegdo da qualidade de vida nestas pessoas e a associagdo com a sobrecarga dos
seus cuidadores (Schumann, Alexopoulos, & Perneczky, 2019). Existe evidéncia forte da
associagcao entre o estado nutricional, a capacidade funcional e a qualidade de vida

(Rasheed & Woods, 2013; Wei et al., 2018). Além disso, varios estudos tém revelado que
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nas pessoas idosas com DTA, o estado de desnutrigdo avaliado pela pontuagcdo do MNA
se associa diretamente com um maior declinio da fungédo cognitiva (C. Sanders et al.,
2016.; Soto et al., 2012), gravidade da deméncia (CL. Sanders et al., 2018 Oct-Dec.),
dependéncia (Saragat et al., 2012), fraca perceg¢édo da qualidade de vida, morbilidade e
mortalidade (Alzheimer’s Association, 2019; CL. Sanders et al., 2018 Oct-Dec.).

A associagao entre varios indicadores do estado nutricional e funcional com a sobrecarga
dos cuidadores, em pessoas idosas com DTA de estadio moderado, a residirem na
comunidade ndo tinha sido ainda documentada. Os resultados do estudo transversal
(Artigo 2), mostraram uma forte associagéo entre a elevada sobrecarga do cuidador € a
perda de peso ndo intencional superior a trés quilogramas nos ultimos trés meses, o
baixo perimetro da barriga da perna, a sarcopenia, a baixa velocidade da marcha e a
fraca qualidade de vida nestas pessoas. Em contraste, os resultados revelaram uma
fraca associagdo entre a elevada sobrecarga do cuidador e o excesso de peso e a
obesidade. Como possivel explicagdo, os cuidadores das pessoas que apresentam
excesso de peso ou obesidade, poderdo ter que solicitar com mais frequéncia o apoio
dos servicos de saude, devido as varias comorbilidades destas pessoas cuidadas,
permitindo periodos de alivio ao cuidador. A este respeito, um estudo realizado por
Hsiao, H-T., et al., (Hsiao et al., 2018), sobre a interagado dos fatores associados com o
estado nutricional em pessoas idosas com a DTA no estadio inicial, demonstrou que as
pessoas com IMC mais alto (excesso de peso ou obesidade) apresentavam melhor
fungéo cognitiva, mas também apresentavam um maior niumero de comorbilidades, como
diabetes mellitus e hipertensdo arterial. Em contraste, um estudo recente (Thomas et al.,
2020) mostrou que, as pessoas com diabetes mellitus tipo 2 (DMT2) e com outro fator de
risco para além da DMT2 associado a DTA, em comparagdo com as pessoas sem esta
doenca e sem fatores de risco associados a DTA, apresentavam um maior e mais rapido
declinio da capacidade funcional, o que podera conduzir (Cedervall et al., 2014),
aumentando a necessidade de supervisdao dos cuidadores e subsequente sobrecarga
(Rolland et al., 2013). Neste estudo, os doentes sarcopénicos apresentam maior
probabilidade de terem cuidadores com elevada sobrecarga (Odds Ratio (OR); Intervalo
de Confianga (IC) 95% = 3,50; 1,09-11,22). Os resultados deste estudo mostraram também
que, apenas 13,9% destas pessoas idosas com DTA de estadio moderado a residirem na
comunidade, apresentavam niveis adequados de vitamina D (50,0 nmol/L) e, quase
metade (48,1%) estava em risco de deficiéncia em vitamina D (<30,0 nmol / L). Para além
de que, em comparagado com os cuidadores sem sobrecarga (32,6%), os cuidadores com
elevada sobrecarga estavam mais propensos a cuidar de pessoas que apresentavam

risco de deficiéncia em vitamina D (<30,0 nmol/L) (75,0%), embora nao significativos em
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analise multivariada.

Para cada um dos parametros do estado nutricional e funcional, considerou-se o
efeito conjunto de outras caracteristicas destas pessoas, incluindo indicadores
demograficos (género, idade, estado civil e a escolaridade) e da fungéo cognitiva, que
como é do conhecimento, poderao influenciar a associagao entre o estado nutricional e o
estado funcional, com a maior sobrecarga dos cuidadores. Portanto, os resultados
provenientes de modelos de regressao multinomial, permitiram mostrar que pior estado
nutricional, pior estado funcional e fraca percecdo da qualidade de vida se associavam
com maior sobrecarga dos cuidadores, independentemente do género, idade, estado
civil, escolaridade e da fungédo cognitiva. De acordo com o nosso conhecimento, os
resultados deste estudo foram os primeiros a evidenciar a associagdo entre varios
indicadores do estado nutricional e do estado funcional e a qualidade de vida com a
sobrecarga dos cuidadores. Porém, mantém-se por demonstrar o impacto na sobrecarga
dos cuidadores, se tivesse ocorrido a intervencdo com o uso de suporte nutricional
individualizado nestes doentes. Apesar disso, os resultados obtidos revestem-se de
elevada relevancia, uma vez que as alteragdes do estado nutricional e do estado
funcional identificadas, sao potencialmente modificaveis.

Em 2017, a OMS (World Health Organisation (WHO), 2017), disponibilizou
guidelines sobre os cuidados de saude integrados a nivel comunitario prestados as
pessoas idosas, tendo por objetivo promover a autonomia e melhorar a funcionalidade. E
de realgar que este documento, reforga a importancia da suplementacao nutricional, para
se assegurar as necessidades energéticas e proteicas diarias, das pessoas que se
apresentam desnutridas. Porém, num estudo de revisdo sistematica recente (Doorduijn,
Van de Rest, Van der Flier, Visser, & Van der Schueren, 2019), que incluiu os resultados
de sete estudos caso-controlo sobre a comparagao entre o aporte energético e proteico
diario em pessoas idosas com a DTA e em pessoas idosas sem a DTA, conduzidos em a
uma maior sobrecarga dos cuidadores.

Considerando que a sarcopenia tem sido relacionada com piores resultados
clinicos e, com um pior prognéstico, foi também explorada neste estudo. Os resultados,
mostraram que, 46,8% destas pessoas idosas com DTA de estadio moderado a residirem
na comunidade, apresentavam sarcopenia e, de acordo com a classificagdo do IMC,
39,2% destas pessoas apresentavam baixo peso, estando mais propensas a terem
cuidadores com elevada sobrecarga. Estes resultados eram esperados, porque € do
conhecimento que, nos estadios iniciais da DA, podem ocorrer alteragdes da velocidade
da marcha (L. Gras et al.,, 2015), que em associagdo com a diminuicdo da fungéo

muscular, potenciam as alteracdes de equilibrio e o risco de queda
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grupos que variavam entre 40 a 346 participantes, alocados em instituicdes ou residentes
na comunidade, mostraram que, em comparagdo com o grupo controlo, nos participantes
que apresentavam DTA, a perda de peso ndo intencional ndo se associava com a
redugdo do aporte energético e proteico diario. Os resultados deste mesmo estudo,
destacam o interesse em se investigar as possiveis causas e 0s mecanismos que
conduzem a perda de peso ndo intencional e, ao estado de desnutricdo nestas pessoas
com DTA.

O impacto da suplementagdo oral liquida de curta duragdo com elevada
densidade energética e proteica e de um programa de psicomotricidade (Henriques,
2013) no estado nutricional de pessoas idosas, com a DTA de estadio moderado a
residirem na comunidade também nao tinha sido ainda estudado e foi aqui evidenciado
(Artigo 3). Embora se trate de um estudo quasi-experimental, os resultados deste estudo,
realcaram a necessidade de investigagdo adicional de forma a se determinar a
intervengao nutricional mais adequada para se obter resultados mais promissores a longo
prazo no estado nutricional e, para se inferir sobre o efeito de um programa de
reabilitacdo psicomotora em associagdo com a intervengédo nutricional. Sera oportuno
realcar como sendo uma forca comum a estes trés estudos, o facto de que as alteragdes
do estado nutricional e do estado funcional evidenciadas, serem potencialmente
modificaveis. Por conseguinte, a implementagcdo de estratégias nutricionais adequadas,
poderao contribuir para a prevengao e corre¢ao destas alteragdes, minimizando-se assim
o impacto da doenca DTA, levando a melhoria da qualidade de vida destas pessoas,

seus familiares e cuidadores.

Acresce ainda que, no estudo prospetivo (Artigo 1), foi possivel evidenciar a
associagao entre um conjunto de varios indicadores do estado nutricional e do estado
funcional e, a mortalidade nestas pessoas. Portanto, os resultados provenientes de
modelos de regressédo de Cox, permitiu mostrar que pior estado nutricional e pior estado
funcional se associavam com maior mortalidade aos 60 meses, independentemente do
género, idade, estado civil, escolaridade e da fungdo cognitiva. E de destacar que esta
associagao, poderia ter sido eventualmente mais forte, se no grupo dos participantes que
compdem a amostra tivessem sido incluidos participantes com estado nutricional

adequado.

Em relagdo ao estudo transversal (Artigo Il), da associagdo entre varios
indicadores do estado nutricional e do estado funcional com a sobrecarga dos cuidadores
nestas pessoas, aponta-se como uma forga deste estudo a utilizagdo da escala Zarit

Burden-interview (ZB-I). De acordo com o estudo de Sequeira, C. (Cruz Sequeira, 2010),
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a escala de sobrecarga do cuidador ZB-I, € um instrumento valido e fiavel para ser
utiizado na avaliagdo do impacto de doencas fisicas ou mentais nos cuidadores
informais. Para além de que a forte associacdo observada neste estudo, entre um
conjunto de varios indicadores do estado nutricional e do estado funcional e a sobrecarga
dos cuidadores, reforga a necessidade de serem implementadas estratégias adequadas,
para se avaliar quer o estado nutricional quer o estado funcional, como também a
percecdo da qualidade de vida nestes doentes. No que diz respeito, ao estudo
quasi-experimental (Artigo Ill), sobre o impacto da suplementagao oral liquida de curta
duragdo com elevada densidade energética e proteica e, de um programa de
psicomotricidade, destaca-se como uma das forgas, a forte adesao destas pessoas, dos
seus cuidadores e da equipa terapéutica, a suplementagao oral liquida e, a participacao
no programa de psicomotricidade, o que demonstra a sua exequibilidade no contexto

clinico.

Contudo, tem-se que considerar algumas fraquezas inerentes a cada um dos
estudos realizados. Refere-se o facto de nao se ter explorado a associagao entre o tipo e
0 numero de comorbilidades e, o tipo e o niumero de medicamentos habituais ou
especificos da DTA de estadio moderado e a mortalidade. Considerando que, devido as
varias comorbilidades que normalmente as pessoas idosas apresentam, a polimedicacao
é frequente e, alguns dos efeitos secundarios associados aos medicamentos que
usualmente sdo prescritos na DTA, como os anticolinérgicos e a memantina, poderao
potenciar a perda de peso nao intencional, conduzindo ao agravamento do estado
nutricional e do estado funcional destas pessoas. Todavia, no estudo da associagao entre
o estado nutricional e o estado funcional com a mortalidade (Artigo ), os resultados nao
mostraram diferengas significativas em relagao ao tipo e niumero de comorbilidades e, ao
tipo e numero de medicamentos habitualmente prescritos entre os dois grupos
estudados, os vivos e os falecidos. Acresce ainda, que, em relagao a este estudo, nao foi
possivel obter a informacao sobre a provavel causa de morte. Também, é de considerar
que a avaliagao do estado nutricional e do estado funcional foi realizada em determinado
momento da DTA, o que podera nao ter sido o mesmo para todas as pessoas. Acresce
ainda, que os doentes que compdem esta amostra, apresentam-se desnutridos ou em
risco nutricional e com baixo angulo de fase e fraca forga preensora da méo,
impossibilitando a comparacédo dos resultados obtidos, com participantes em adequado
estado nutricional e adequado estado funcional. Assim, em estudos futuros, sera
conveniente considerar um maior tamanho amostral, como também os parametros

socioecondmicos e a causa de morte.
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Em relacdo ao estudo da associacdo entre varios indicadores do estado
nutricional e do estado funcional com a sobrecarga dos cuidadores (Artigo II),
considera-se como uma das principais limitagdes, o tipo de estudo ser transversal, ndo
permitindo determinar associagcdes de causa-efeito. Para além de que os resultados
obtidos, n&do podem ser generalizados para pessoas em estadios mais avangados da
DTA. Acresce ainda, ndo se ter explorado a associagdo entre a sobrecarga dos
cuidadores e o tipo € o numero de comorbilidades e, o tipo e o numero de medicamentos
habituais ou especificos da DTA de estadio moderado. Por ultimo, o reduzido tamanho
amostral também podera ter limitado a possibilidade de se detetarem algumas
associagdes significativas, nomeadamente em relagdo a associagdo entre o estado

nutricional em vitamina D destas pessoas e a sobrecarga dos seus cuidadores.

No que diz respeito, ao estudo quasi-experimental, sobre o impacto da
suplementacédo oral liquida de curta duracdo com elevada densidade energética e
proteica e, de um programa de psicomotricidade nestas pessoas (Artigo Ill), considera-se
como uma limitacdo o facto de ndo ter sido possivel randomizar a amostra dos
participantes para a intervengdo com o programa de psicomotricidade. O que podera ter
condicionado a comparagdo em relacdo aos participantes do grupo controlo e, em
relagdo aos participantes do grupo com suplementagao oral liquida. Acresce ainda, o
possivel efeito confundidor da eventual existéncia de varias comorbilidades, como
sindrome depressivo e, da terapéutica medicamentosa associada, que nao foram

avaliadas.

Os resultados destes estudos destacam assim que nestas pessoas com DTA de
estadio moderado residentes na comunidade, as alteragdes do estado nutricional e do
estado funcional, se associam diretamente com a mortalidade e com a sobrecarga dos
seus cuidadores. Contudo, a perda de peso nao intencional e a desnutricdo, sao
condigdes potencialmente modificaveis, tendo sido possivel evidenciar no Artigo Ill, o
impacto positivo da suplementacédo oral liquida de elevada densidade energética e
proteica em associagdo com um programa de psicomotricidade, no estado nutricional e
funcional destas pessoas. Estes achados corroboram, a importancia do rastreio e da
prevencdo do estado de desnutricdo associado a doenca e, também, enfatizam a
importancia da intervencao e do uso de suporte nutricional individualizado em contexto
clinico. Sera relevante, pois, definir as medidas a adotar relativamente a identificacéo
precoce das pessoas idosas com a doenca DTA desnutridas ou em risco de desnutricéo,
bem como a avaliagdo compreensiva do seu estado nutricional, utilizando-se ferramentas

validadas para estas pessoas, permitindo assim, intervir a nivel nutricional, levando a
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melhoria do estado nutricional e do estado funcional e, consequente prevencdo do

aparecimento de varias comorbilidades durante o curso da deméncia.

Por conseguinte e, de acordo com o documento publicado pelo governo
Portugués em 6 de julho de 2018 (Diario da Republica, 2018), considera-se fulcral a
identificacdo das pessoas em risco nutricional. Assim, a intervengcado e o uso de suporte
nutricional individualizado, devera ser implementada atempadamente, em qualquer ponto
do percurso evolutivo da doenca, com énfase nas pessoas com a DTA, a residirem na
comunidade e, em articulagcdo com os cuidados de saude prestados no domicilio, entre
os varios elementos da equipa multidisciplinar envolvida no processo e, adiando, tanto
quanto possivel, a institucionalizagdo de longo prazo, potenciadora de dependéncia. O
presente trabalho oferece uma perspetiva original e ampla sobre a relagdo de varios
indicadores com as consequéncias do estado de desnutricao associado a doenca DTA e
também sobre as implicagdes no estado funcional e na sobrevida das pessoas idosas
com a doenga DTA em estadio moderado e, na sobrecarga dos seus cuidadores em

contexto comunitario.
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Perspetivas futuras

As intervengbes nao farmacoldgicas, em que entre outras se inclui, a intervengao
e 0 uso do suporte nutricional, poderao ser uma mais valia, uma vez que conforme foi
demonstrado nestes estudos, o estado nutricional e o estado funcional se associam

diretamente com a sobrecarga dos cuidadores e com a mortalidade.

Acresce ainda que, de acordo com o recentemente divulgado pelo SNS (Servigo
Nacional Saude, 2020), é preciso dar mais enfoque a humanizagdo dos cuidados de
saude prestados as pessoas idosas com deméncia, promovendo a autonomia e
melhorando a funcionalidade da pessoa dependente, através da sua reabilitagao,
readaptacao e reinsercao familiar e social. Para além disso, € do conhecimento, que as
varias comorbilidades e os medicamentos associados, poderdo exercer um impacto
negativo no estado nutricional e no estado funcional destas pessoas. Assim, reveste-se
da maior importancia, a realizagdo de mais estudos prospetivos, de maior tamanho
amostral. Para se clarificar estes resultados, € de considerar outras variaveis com

possivel efeito confundidor, como as condigdes socioecondmicas destas pessoas.

Em relacdo ao estudo da associagdo entre varios indicadores do estado
nutricional e do estado funcional com a sobrecarga dos cuidadores nestas pessoas
idosas, com a DTA de estadio moderado, a residirem na comunidade, mantém-se por
demonstrar o impacto na sobrecarga dos seus cuidadores, se tivesse ocorrido a
intervengdo e o uso de suporte nutricional individualizado nestas pessoas cuidadas.
Igualmente, também aqui sera de elevada relevancia a realizagdo de mais estudos, de
maior tamanho amostral, com a inclusdo de pessoas idosas, com a DTA em estadio
moderado, e adequado estado nutricional. Para além disso, seria importante considerar a
utilizagdo de outra escala, para se avaliar a sobrecarga dos cuidadores destas pessoas
com a DTA e, considerar o possivel efeito confundidor das varias comorbilidades, do tipo
e nimero de medicamentos e, as condicdes socioecondmicas destas pessoas. E do
conhecimento, que as varias comorbilidades e os medicamentos associados, poderao
exercer um impacto negativo no estado nutricional e no estado funcional destas pessoas

cuidadas e, conduzir a uma maior sobrecarga dos seus cuidadores.

Contudo, foi possivel evidenciar pela primeira vez, o impacto positivo da
suplementagédo oral liquida de curta duragdo com elevada densidade energética e
proteica e de um programa de psicomotricidade desenhado especificamente para este
grupo de pessoas idosas, com a doenga DTA de estadio moderado a residirem na
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comunidade. Por conseguinte, € de elevada relevancia, a realizagdo de mais estudos
experimentais randomizados, de maior tamanho amostral, com a inclusdo de pessoas
idosas com a DTA e também participantes com adequado estado nutricional. Para além
disso, seria importante considerar outras caracteristicas destas pessoas idosas, como as
varias comorbilidades, o tipo e numero de medicamentos e as suas condi¢des
socioeconémicas. E também de considerar nestas pessoas idosas, com a doenca DTA
em trabalhos futuros, o impacto da corre¢do do estado nutricional em hipovitaminose D,
na sobrecarga dos seus cuidadores e na mortalidade. Contudo, o valor potencial destes

resultados deve ser considerado em pesquisas futuras.

O estudo quasi-experimental permitiu evidenciar a importancia da intervengéo
nutricional simples nestas pessoas. Assim, as estratégias ndo farmacologicas, poderao
exercer uma agao fulcral na abordagem multidisciplinar na doenga DTA, uma vez que
incluem um vasto grupo de intervencdes, tais como, programas de exercicio fisico
(Borges-Machado et al., 2019; Sampaio, Marques, Mota, & Carvalho, 2019), a terapia

ocupacional (Avila et al., 2018) ou a reabilitagao motora (Canonici et al., 2012).
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Conclusoes

Os resultados destes estudos, permitem as seguintes conclusées:

1. Pessoas idosas, com a DTA com pior estado nutricional e com pior estado
funcional, apresentam maior mortalidade aos 60 meses, independentemente

da idade, do género, do estado civil, da escolaridade e da fungao cognitiva.

2 Cuidadores com maior sobrecarga, apresentam pessoas cuidadas com
sarcopenia, risco de deficiéncia em vitamina D, pior estado nutricional e
funcional e, fraca qualidade de vida, independentemente da idade, do género,
do estado civil, da escolaridade e da func¢ao cognitiva.

3. Apenas 13,9% destas pessoas idosas com DTA de estadio moderado a
residirem na comunidade, apresentavam niveis adequados de vitamina D
(50,0 nmol/L) e, quase metade (48,1%) estava em risco de deficiéncia em

vitamina D.

4. A suplementagédo oral liquida de curta duragdo com elevada densidade
energética e proteica e, um programa de psicomotricidade, exerceu um
impacto positivo a curto e a longo prazo no estado nutricional e no estado
funcional destas pessoas. Este estudo mostrou pela primeira vez, o efeito
positivo de uma intervengdo ndo farmacoldgica em pessoas idosas, com a

DTA de estadio moderado a residirem na comunidade.

Os resultados desta tese, destacam o impacto negativo da desnutrigdo destas
pessoas, na sua sobrevida e, na sobrecarga dos seus cuidadores. Em contraste,
realga o impacto positivo da suplementagao oral liquida de curta duragdo com elevada
densidade energética e proteica e de um programa de psicomotricidade, no estado
nutricional e no estado funcional destas pessoas, reforcando a necessidade de se
estabelecer praticas de rastreio nutricional em contexto comunitario.

Estes resultados, sdo de elevada relevancia clinica, uma vez que as alteragbes
do estado nutricional e do estado funcional, sdo potencialmente modificaveis.
Considera-se assim da maior importancia, a identificacdo precoce das pessoas com a
DTA desnutridas ou em risco nutricional a residirem na comunidade, devendo ser
sinalizadas para o respetivo servigo de saude, o qual deve proceder a avaliagdo do
estado nutricional da pessoa com DTA, estabelecer o diagndstico nutricional, definir a

sua intervencgao nutricional e respetiva monitorizagéo.
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