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RESUMO

O Acidente Vascular Encefélico (AVE) representa a principal causa de incapacidade
no Brasil, com relevante impacto econémico e social. A restricdo na participacéao é
uma consequéncia significativa para individuos pdés-AVE, sendo associada a pior
percepcao da qualidade de vida, da saude e do bem-estar. Portanto, a participacao
€ um conceito central no processo de recuperacado da funcionalidade de pacientes
pos-AVE. Segundo a estrutura conceitual da Classificacdo Internacional de
Funcionalidade, Incapacidade e Saude, a participacdo € resultante da interacédo
entre fatores relacionados a condicdo de saude, estrutura e funcdo do corpo,
atividades e/ou fatores contextuais. Desta forma, para compreender os fatores
relacionados a restricado na participacdo, € necessario analisar a contribuicdo dos
componentes da funcionalidade, considerando concomitantemente a influéncia das
deficiéncias e limitagbes em atividades, bem como dos fatores contextuais. Sendo
assim, o objetivo deste estudo foi investigar quais variaveis, comumente enfocadas
nos programas de reabilitacdo, elencadas nos componentes estrutura e funcédo do
corpo, atividade e fatores ambientais poderiam predizer a participacdo em individuos
pos-AVE. Participaram do estudo 109 individuos com média de idade de 58+12 anos
e tempo de evolucdao pos-AVE de 64164 meses. As variaveis referentes ao
componente estrutura e fungdo do corpo incluiram forca muscular (forca de
preensdo palmar e forca global dos grupos musculares dos membros inferiores);
coordenacdo motora de membros superiores (teste dedo-nariz) e inferiores (Lower
Extremity Motor Coordination Test - LEMOCOT) e sintomas depressivos (Escala de
depressdo geriatrica). O componente atividade foi avaliado por meio dos
qualificadores capacidade (Test d'Evaluation des Membres Supérieurs de Personnes
Agées - TEMPA e teste de caminhada de 10 metros) e desempenho (ABILHAND-
Brasil e ABILOCO-Brasil). O componente fatores ambientais foi avaliado pelo
questionario Measure of the Quality of the Environment — MQE-Brasil. Por fim, a
restricdo na participacdo foi mensurada pela aplicagdo da versdo brasileira do
Assesment of Life Habits 3.1 (LIFE-H 3.1- Brasil). Foram criados dois modelos, por
meio da andlise de regressao linear multipla, um para a subescala atividades diarias
e outro para a subescala papéis sociais do LIFE-H 3.1-Brasil. O método forward para
selegdo das varidveis foi utilizado para identificar, dentre o grupo de variaveis
independentes, aquelas que explicariam significativamente a variavel dependente,
bem como para determinar a forca explanatéria do modelo preditivo. Para o modelo
de atividades diarias, a habilidade de locomocao (ABILOCO-Brasil) explicou 39%
(F=66,5; p<0,0001) da variancia dos escores do LIFE-H 3.1-Brasil. Quando a
habilidade manual (ABILHAND-Brasil) foi incluida no modelo, a variancia explicada
aumentou para 49% (F=50,5; p<0,0001). A adicdo das variaveis sintomas
depressivos e velocidade de marcha aumentou a variancia explicada para 54%
(F=10,2; p=0,002) e 59% (F=15,1; p<0,001), respectivamente. Para o modelo papéis
sociais, a velocidade de marcha explicou 32% (F=47,8; p<0,0001) da variancia dos
escores do LIFE-H 3.1-Brasil. Quando os sintomas depressivos foram incluidos no
modelo, a variancia explicada aumentou para 42% (F=11,4; p<0,0001). A adicéo da
variavel funcdo dos membros superiores (TEMPA) aumentou a varidncia explicada
para 49% (F=12,9; p=0,001). Os resultados demonstraram que as variaveis do
componente atividade apresentaram maior poder preditivo para ambos os modelos.
As medidas de desempenho, particularmente habilidade de locomog¢éo, explicaram a



maior parte da variancia da subescala atividades de vida diaria do LIFE-H 3.1-Brasil.
Por outro lado, as variaveis de capacidade, especialmente a velocidade de marcha,
explicaram a maior parte da variancia da subescala papéis sociais do LIFE-H 3.1-
Brasil. A variavel relacionada a sintomas depressivos foi a unica do componente
estrutura e funcao do corpo incluida como preditora em ambos os modelos. Os
resultados sugerem que as intervengdes de reabilitacdo devem focar na habilidade
de locomocado e velocidade de marcha, quando o objetivo for aumentar a
participacdo pés-AVE. Adicionalmente, a presenca de sintomas depressivos nao
deve ser negligenciada.

Palavras-Chave: Participacao social. Acidente Vascular Cerebral. Classificacdo
Internacional de Funcionalidade. Incapacidade e Saude. Reabilitacao.



ABSTRACT

Stroke is the main cause of disability in Brazil and has significant economic and
social impacts. The restriction in participation is a significant consequence for
individuals with stroke, being associated with poor perceptions of quality of life,
health status, and well-being. Therefore, participation is a central concept during the
recovery process of functionality after stroke. According to the International
classification of functioning, disability, and health (ICF) framework, participation is the
result of the interaction between factors related to the health condition, body
functions/structure, activity, and/or contextual factors. Therefore, to better
comprehend the factors related to restrictions in participation, it is necessary to
analyse the contributions of the components of functionality, concomitantly
considering the influence of the impairments, activity limitations, and environmental
factors. Therefore, the purpose of this study was to investigate which variables,
which are commonly focused during rehabilitation interventions and listed in the
components of body functions and structure, activity, and environmental factors,
would best predict participation after stroke. Participated 109 subjects, who had a
mean age of 58+12 years and a mean time since the onset of the stroke of 64164
months. The variables related to the component of body functions and structure
included muscular strength (handgrip strength and global isometric strength of the LE
muscles); motor coordination of both the UE (finger-to-nose test) and LE (Lower
Extremity Motor Coordination Test - LEMOCOT), and depressive symptoms
(Geriatric Depression Scale - GDS). The activity component was assessed by
measures of both capacity (Test d'Evaluation des Membres Superieurs of Personnes
agées - TEMPA and 10-meter walking test) and performance (ABILHAND-Brazil and
ABILOCO-Brazil). The component related to the environmental factors was evaluated
by the Measure of the Quality of the Environment - MQE-Brazil. Finally, restriction in
participation was measured by the Brazilian version of the Assesment of Life Habits
3.1 (LIFE-H 3.1- Brazil). Two models were created for the multiple linear regression
analyses, one for the sub-scale of daily activities and another for the sub-scale of
social roles of the LIFE-H 3.1-Brazil. The forward method for the selection of
variables was chosen to identify, from the group of the selected independent
variables, those that significantly explained participation, i.e., the LIFE-H 3.1-Brazil
scores, as well as to determine the explanatory power of the predictive models. For
the daily activity model, locomotion ability (ABILOCO-Brazil scores) explained 39%
(F=66.5; p<0.0001) of the variance of the LIFE-H 3.1-Brazil scores. When manual
ability (ABILHAND-Brazil scores) were included in the model, the explained variance
increased to 49% (F=50.5; p<0.0001). By adding the GDS scores and walking speed,
the explained variance increased to 54% (F=10.2; p=0.002) and 59% (F=15.1;
p<0.001), respectively. For the social role model, walking speed explained 32%
(F=47.8; p<0.0001) of the variance of the LIFE-H 3.1-Brazil scores. When depressive
symptoms (GDS scores) were included in the model, the explained variance
increased to 42% (F=11.4; p<0.0001). By adding UE function (TEMPA), the
explained variance increased to 49% (F=12.9; p=0.001). The results showed that the
activity-related measures had higher predictive power for both models. Performance
measures, particularly those related to locomotion ability, explained most of the
variance of the LIFE-H 3.1-Brazil daily activity sub-scale. On the other hand, capacity
measures, especially walking speed, explained most of the variance of the LIFE-H



3.1-Brazil social role sub-scale. Depressive symptoms were the only variable related
to the component of body functions and structure, which showed to be a predictor in
both models. These findings suggest that rehabilitation interventions should focus on
locomotion ability and walking speed training, when the goal is to increase
participation after stroke. Additionally, the presence of depressive symptoms should
not be underlooked.

Keywords: Social participation. Stroke. International Classification of Functioning.
Disability and Health.
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PREFACIO

A presente tese foi desenvolvida na linha de pesquisa “Estudo em reabilitacdo
neurolégica no adulto”, sob orientacdo da Prof? Luci Fuscaldi Teixeira-Salmela,
Ph.D., Prof? Titular do Departamento de Fisioterapia da Universidade Federal de
Minas Gerais (UFMG), Belo Horizonte, MG, Brasil, como requisito parcial a obtengao
do titulo de Doutor em Ciéncias da Reabilitacdo pela UFMG. Esta tese foi elaborada
conforme as normas do Colegiado do Programa de Pés-Graduagédo em Ciéncias da
Reabilitacdo da UFMG e foi desenvolvida em cinco etapas.

A primeira etapa, ocorrida no ano de 2012, foi dedicada ao cumprimento de
créditos e elaboracao do projeto de tese, que foi submetido e aprovado pelo Comité
de Etica em Pesquisa da UFMG. Na segunda etapa, foi realizada a anélise de
propriedades de medida e/ou adaptacao transcultural de instrumentos de avaliagao
abrangendo diversos componentes da Classificacdo Internacional de
Funcionalidade, Incapacidade e Saude (CIF). Desta forma, foram produzidos e

publicados os seguintes artigos:

1- MENEZES, K.K.P.; SCIANNI, A.A.; FARIA-FORTINI, I.; AVELINO, P.R;
FARIA, C.D.C.M.; TEIXEIRA-SALMELA, L.F. Measurement properties of
the lower extremity motor coordination test in individuals with stroke.
Journal of Rehabilitation Medicine, v.47, n.6, p.502-507, 2015 (ANEXO A).

2- BASILIO, M.L.; FARIA-FORTINI, I.; MAGALHAES, L.C.; ASSUMPCAO,
F.S.N.; CARVALHO, A.C.; TEIXEIRA-SALMELA, L.F. Cross-cultural
validity of the ABILHAND questionnaire for stroke individuals based upon
Rasch analysis. Journal of Rehabilitation Medicine, v.48, n.1, p.6-13, 2016
(ANEXO B).

3- ASSUMPCAO, F.S.N.; FARIA-FORTINI, I.; MAGALHAES, L.C.; BASILIO,
M.L.; CARVALHO, A.C.; TEIXEIRA-SALMELA, L.F. Propriedades de
medida do LIFE-H 3.1-Brasil para avaliacdo da participacdo social de
hemiparéticos. Revista de Neurociéncias, v.23, n.4, p.506-515, 2015
(ANEXO C).

4- ASSUMPCAO, F.S.N.; FARIA-FORTINI, I.; BASILIO, M.L.; MAGALHAES,
L.C.; CARVALHO, A.C.; TEIXEIRA-SALMELA, L.F. Adaptacao
transcultural do LIFE-H 3.1: um instrumento de avaliagdo da participagcéao
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social. Cadernos de Saude Publica, v.32, n.6: e00061015, 2016 (ANEXO
D).

FARIA-FORTINI, I.; BASILIO, M.L.; ASSUMPCAO, F.S.N.; TEIXEIRA-
SALMELA, L.F. Adaptagéo transcultural e reprodutibilidade do Measure of
the Quality of the Enviroment em individuos com hemiparesia. Revista de
Terapia Ocupacional da USP, v.27, n.1, p.42-51, 2016 (ANEXO E).

A terceira etapa, realizada no periodo de marco de 2013 a agosto de 2014,

consistiu na implementacao do estudo, composto pelo treinamento dos avaliadores,

recrutamento dos participantes e coleta de dados.

A quarta etapa consistiu na redacdo de artigos abordando os desafios do

recrutamento de participantes e a relacdo entre os componentes da CIF, sendo

produzidos e publicados os seguintes artigos:

1-

POLESE, J.C.; FARIA-FORTINI, I; BASILIO, M.L.; FARIA, G.S.;
TEIXEIRA-SALMELA, L.F. Recruitment rate and retention of stroke
subjects in cross-sectional studies. Ciéncia & Saude Coletiva (No prelo)
(ANEXO F)

ROCHA, G.M.; SILVA, M.R.; POLESE, J.C.; FARIA-FORTINI, I;
TEIXEIRA-SALMELA, L.F. Correlagbes entre a forga muscular dos
membros inferiores € 0 numero de quedas em hemiparéticos cronicos.
Revista Neurociéncias, v.23, n.1, p.97-102, 2015 (ANEXO G).

MENEZES, K.K.P.; SCIANNI, A.A.; FARIA-FORTINI, I.; AVELINO, P.R;
CARVALHO, A.C.; FARIA, C.D.C.M.; TEIXEIRA-SALMELA, L.F. Potential
predictors of lower extremity impairments in motor coordination of stroke
survivors. European Journal of Physical and Rehabilitation Medicine, v.52,
p.288-295, 2016 (ANEXO H).

MENEZES, K.K.P.; SCIANNI, A.A.; FARIA-FORTINI, I.; AVELINO, P.R;
FARIA, C.D.C.M.; TEIXEIRA-SALMELA, L.F. Motor recovery, tonus of the
plantar flexor muscles, and age are predictors of lower limb motor

coordination in stroke survivors. Journal of Yoga & Physical Therapy, v.5,
p.1-3, 2015 (ANEXO I).

MENEZES, K.K.P.; SCIANNI, A.A.; FARIA-FORTINI, I.; AVELINO, P.R;
FARIA, C.D.C.M.; TEIXEIRA-SALMELA, L.F. Lower Ilimb motor
coordination of stroke survivors, based upon their levels of motor recovery
and ages. Journal of Neurology & Neurophysiology, v.6, n.6, p.1-3, 2015
(ANEXO J).

BASILIO, M.L.; FARIA-FORTINI, I.; POLESE, J.C.; TEIXEIRA-SALMELA
L.F. Handgrip strength deficits best explained limitations in performing
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bimanual activities after stroke. Journal of Physical Therapy Science, v.28,
n.4, p.1161-1165, 2016 (ANEXO K).

FARIA-FORTINI, I.; BASILIO, M.L.; POLESE, J.C.; MENEZES, KK.P.;
FARIA, C.D.C.M.; SCIANNI, A.A.; TEIXEIRA-SALMELA, L.F. Strength
deficits of the paretic lower extremity muscles were the impairment
variables that best explained restrictions in participation after stroke.
Disability & Rehabilitation (In press) (ANEXO L).

Além disso, foram produzidos outros cinco artigos, que ja foram submetidos
para publicacdo e encontram-se em processo de revisao:

1-

MENEZES, K.K.P.; FARIA, C.D.C.M.; AVELINO, P.R.; SCIANNI, A.A;
POLESE, J.C.; FARIA-FORTINI, I.; TEIXEIRA-SALMELA, L.F. Motor
coordination of the paretic lower limb showed to be the best predictor of
activity performance after stroke. Brazilian Journal of Physical Therapy.

MENEZES, K.K.P.; FARIA, C.D.C.M.; SCIANNI, A.A.; AVELINO, P.R;
FARIA-FORTINI, I.; TEIXEIRA-SALMELA, L.F. Previous lower limb
dominance does not affect measures of impairment and activity after
stroke. European Journal of Physical and Rehabilitation Medicine.

FARIA-FORTINI, I.; BASILIO, M.L.; POLESE, J.C.; MENEZES, KK.P.;
FARIA, C.D.C.M.; SCIANNI, A.A.; TEIXEIRA-SALMELA, L.F.
Caracterizacao da participacao de individuos na fase crénica pds-acidente
vascular encefalico. Revista de Terapia Ocupacional da USP.

AVELINO, P.R.; FARIA-FORTINI, I.; BASILIO, M.L.; MAGALHAES, L.C.;
MENEZES, K.K.P.; TEIXEIRA-SALMELA, L.F. Cross-cultural validity of the
Brazilian version of the ABILOCO questionnaire for individuals with stroke,
based upon Rasch analysis. Disability & Rehabilitation.

BASILIO, M.L.; FARIA-FORTINI, l.; ASSUMPCAO, F.S.N.; CARVALHO,
A.C.; TEIXEIRA-SALMELA, L.F. Adaptacao transcultural do questionario
ABILHAND especifico para individuos pos Acidente Vascular Encefélico.
Revista de Terapia Ocupacional da USP.

Por fim, a quinta e ultima etapa consistiu na analise completa dos dados para

avaliar os potenciais preditores da participacdo de individuos na fase cronica de

evolugao apds o AVE e elaboragao da tese.

A presente tese compreende cinco capitulos. O primeiro capitulo contém a

introducdo, contemplando a contextualizacdo do tema, bem como a justificativa e

objetivo do estudo. O segundo capitulo contém a secdo de materiais e métodos,

com descricdo detalhada do delineamento do estudo, selecdo dos participantes,

procedimentos, medidas de desfecho, calculo amostral e analise estatistica. No

terceiro capitulo, sédo apresentados os resultados, com dados sobre recrutamento e



16

caracterizacao da amostra. Os resultados especificos foram apresentados em forma
de artigo, que enfoca os preditores da participacdo em individuos pés-AVE. Este
serd submetido a publicagéo no Journal of Rehabilitation Medicine (ISSN 1650-1977)
apos as consideracdes da banca. O quarto capitulo trata das consideragdes finais,
abordando as implicacdes clinicas e limitagdes do estudo. Por fim, as conclusdes
sao apresentadas no quinto capitulo.

Ao final da tese, ha o minicurriculo da doutoranda, com a descricao das
atividades académicas e producao cientifica durante o periodo de doutoramento.
Além dos artigos, os resultados parciais foram apresentados em varios eventos
cientificos, que resultaram na publicacdo de 43 resumos. Todos os artigos
produzidos durante o periodo estao apresentados como anexo.

As referéncias bibliograficas da tese estdo em sequéncia, conforme as
normas da Associacdo Brasileira de Normas Técnicas (ABNT NBR 14724:2005),

assim como os apéndices e anexos.
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1 INTRODUCAO

1.1 Contextualizacao

O Acidente Vascular Encefalico (AVE) é conceituado como uma sindrome
clinica, decorrente da reducdo do suprimento sanguineo a estruturas encefalicas,
caracterizada por rapido desenvolvimento de sinais focais ou globais de perturbacao
das funcdes encefalicas (ROYAL COLLEGE OF PHYSICIANS, 2004). O Brasil
possui uma das mais altas taxas de morte do hemisfério ocidental decorrentes do
AVE (LOTUFO et al., 2013), que representa a principal causa de incapacidade no
pais (BRASIL, 2013a). Dados provenientes de estudos populacionais nacionais
indicam incidéncia entre 105 a 156 casos por 100.000 habitantes por ano; taxa de
fatalidade aos 30 dias entre 18 a 26%; taxa de mortalidade anual entre 24 a 31%
(CABRAL et al., 1997; MINELLI; FEN; MINELLI, 2007; CABRAL et al., 2009) e indice
de recorréncia ap6s um ano de 16% (MINELLI; FEN; MINELLI, 2007).

Em consonancia com dados epidemioldgicos globais (FEIGIN et al., 2015),
observa-se no Brasil a reducédo das taxas de mortalidade e incidéncia nas ultimas
duas décadas (CABRAL et al., 2009; LOTUFO et al., 2013; CABRAL et al., 2016). O
declinio na mortalidade pode ser justificado pela qualidade dos cuidados
hospitalares, bem como melhor controle dos fatores de risco modificaveis (MARTINS
et al., 2013). Porém a reducdo global da incidéncia deve ser interpretada com
cautela, uma vez que estudos prospectivos indicam aumento da incidéncia entre
adultos jovens, o que implica em uma maior carga da doenca, devido ao maior
periodo de sobrevida com incapacidades (CABRAL et al., 2016; KRISHNAMURTHI
et al., 2015; KISSELA et al., 2012).

Considerando o crescente numero de adultos jovens sobreviventes ap6s um
AVE, bem como o contexto sociodemografico brasileiro, no qual se destaca a
transicao epidemioldgica de doencas infecciosas para doengas nao transmissiveis e
o envelhecimento da populacdo (PONTES-NETO, 2014), o atendimento aos
pacientes pds-AVE constitui-se como um desafio no ambito do Sistema Unico de
Saude (SUS) (MARTINS et al., 2013). Diante disso, houve a redefinicido de

estratégias assistenciais direcionadas as necessidades especificas do cuidado pdés-
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AVE em servicos de urgéncia e emergéncia por meio da Portaria MS/GM n°
665/2012 (BRASIL, 2012; BRASIL, 2013a), que instituiu a Linha de Cuidado em
Acidente Vascular Cerebral (termo utilizado pelo Ministério da Saude), bem como a
qualificacao do cuidado em reabilitacao pela publicacdo das Diretrizes de Atencao a
Reabilitagdo da Pessoa com Acidente Vascular Cerebral (BRASIL, 2013Db).

O desenvolvimento cientifico, organizacional e tecnoldgico na gestdo de
cuidados poOs-AVE estd associado a maior sobrevida e melhores resultados
funcionais (MARTINS et al., 2013). Porém, entre individuos que sobrevivem ao AVE
€ comum a persisténcia de alteracdes funcionais, que estdo associadas a restricao
na participacdo em atividades diarias e papéis sociais (DESROSIERS et al., 2005).
Ap6s o AVE, 57% dos individuos relatam mudancas importantes na capacidade
funcional com limitagdo nas atividades diarias (MINELLI; FEN; MINELLI, 2007), 65%
reportam restricdo na reintegracdo em atividades na comunidade e no papel social
(MAYO et al., 2002) e mais de 50% apresentam comprometimento funcional, de tal
forma, que precisam de algum tipo de ajuda externa para realizar as atividades
cotidianas (MAYO et al., 2002).

A restricdo na participagdo € uma consequéncia significativa para individuos
com condi¢des crénicas, como o AVE. A recuperacao da participagdo usualmente é
uma prioridade para os pacientes e profissionais da area de reabilitacdo
(DESROSIERS, 2005), uma vez que a participacao apresenta consideravel relagao
com a qualidade de vida (VINCENT-ONABAJO; HAMZAT; OWOLABI, 2015),
exercendo uma influéncia positiva na saude e bem-estar (LAW, 2002).

A compreensdo do impacto funcional de uma condicdo de saude, como o
AVE, pode ser otimizada por meio da utilizacdo de uma estrutura conceitual
abrangente, como a proposta pela Classificacao Internacional de Funcionalidade,
Incapacidade e Saude (CIF) (OMS, 2003).

1.2 Classificacao Internacional de Funcionalidade, Incapacidade e Saude (CIF)

A CIF foi publicada pela Organizacdo Mundial de Saude (OMS) com o
objetivo de fornecer uma linguagem padronizada e um referencial te6rico para

descrever os aspectos da funcionalidade humana em uma perspectiva
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biopsicossocial, que objetiva a integracao das diferentes dimensées da saude (OMS,
2003). Desta forma, na perspectiva biopsicossocial, a funcionalidade/incapacidade é
explicada a partir da relagdo complexa entre fatores biolégicos e sociais, refletindo
as varias dimensbes da saude (bioldgica, individual e social) (SAMPAIO; LUZ,
2009). Nesta perspectiva, os processos de funcionalidade/incapacidade resultam da
interacao entre uma condicdo de saude com fatores do contexto (fatores pessoais e
ambientais) (SAMPAIO; LUZ, 2009).

As dimensdes bioldgica, individual e social da funcionalidade/incapacidade
sdo descritas nos componentes estrutura e funcdo do corpo, atividade e
participacdo, respectivamente (SAMPAIO; LUZ, 2009). A dimensao biolégica é
representada pelo componente estrutura e fungdo do corpo, que compreende as
partes anatémicas e as funcoes fisioldgicas e/ou psicolégicas dos sistemas corporais
(OMS, 2003; SAMPAIO; LUZ, 2009). O componente atividade representa uma
perspectiva individual da funcionalidade e refere-se a execucédo de acdes e tarefas
cotidianas (OMS, 2003; SAMPAIO; LUZ, 2009). O envolvimento do individuo em
situacbes de vida, em uma perspectiva social da funcionalidade, representa o
componente participacao (OMS, 2003; SAMPAIO; LUZ, 2009).

No sistema de classificacdo proposto pela CIF, as fungdes e as estruturas do
corpo sao classificadas em duas secbes distintas, que podem ser utilizadas
paralelamente (OMS, 2003). Por outro lado, ha apenas uma lista de areas de vida
para os componentes combinados de atividade e participacdo (WHITENECK;
DIJKERS, 2009). Desde a publicacdo da CIF, varios pesquisadores buscam
conceituagbes mais claras e diferenciagdo entre os conceitos de atividade e
participacao (WHITENECK; DIJKERS, 2009; DIJKERS, 2010; CHANG; COSTER,
2014). Dentre as estratégias propostas, pode-se considerar todos os itens na
classificacdo como referentes tanto a atividade quanto a participacao, interpretando
cada item tanto como a funcionalidade individual (atividade) como a funcionalidade
na sociedade (participacao) (WHITENECK; DIJKERS, 2009). Desta forma, a
realizacdo de tarefas, tais como abrir um pacote de salgadinhos (BASILIO et al.,
2016) ou subir uma escada (AVELINO et al., 2016), correspondem ao conceito de
atividade, enquanto comer em restaurantes e usar o comércio da vizinhanga,
correspondem ao conceito de participacdo (ASSUMPCAO et al., 2016).

Os dominios dos componentes atividade/participacao sao descritos utilizando-
se o0s qualificadores capacidade e desempenho (OMS, 2003). O construto
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capacidade refere-se a habilidade de um individuo para executar uma tarefa ou acéao
em um ambiente padronizado (OMS, 2003). O desempenho esta relacionado ao que
o individuo consegue realizar em seu contexto de vida real (OMS, 2003) e pode ser
autoestimado ou real: na primeira situacdo, os dados obtidos s&do oriundos da
percepcao dos individuos, enquanto na segunda situacdo, o desempenho €
mensurado a partir da avaliacdo direta e objetiva em uma situacdo de vida
(LEMMENS et al., 2012). Neste sentido, na CIF ha uma indicagéo clara de que para
avaliacao da capacidade, & necessario um ambiente padronizado para neutralizar o
impacto do ambiente na capacidade do individuo (OMS, 2003; HOLSBEEKE et al.,
2009). Em contrapartida, a influéncia do ambiente, tanto fisico quanto social, €
considerada na mensuracao do desempenho (OMS, 2003; HOLSBEEKE et al.,
2009). Desta forma, teoricamente, espera-se que diferentes informacdes sejam
obtidas a partir da avaliagcdo da capacidade e do desempenho de um individuo
(HOLSBEEKE et al., 2009).

Por fim, os fatores contextuais sao representados pelos componentes fatores
ambientais e fatores pessoais. Os fatores ambientais referem-se ao ambiente fisico,
social e de atitudes em que as pessoas conduzem as suas vidas, sendo organizados
de forma sequencial, considerando-se o ambiente mais proximo ao individuo até o
ambiente mais geral (OMS, 2003). Estes fatores podem ter influéncia positiva ou
negativa, ou seja, podem ser facilitadores ou barreiras para o individuo (OMS, 2003).
Os fatores pessoais nao sao identificados ou definidos na estrutura conceitual da
CIF e abrangem caracteristicas do individuo, que n&o s&o relacionadas a uma
condicdo de saude (OMS, 2003). Estes fatores podem incluir aspectos néao
modificaveis, tais como sexo, raca e idade e aspecto modificaveis, como condi¢édo
fisica, estilo e habitos de vida (OMS, 2003).

Considerando-se os pressupostos tedricos da abordagem biopsicossocial, o
fendbmeno da funcionalidade deve ser abordado na sua totalidade, focando-se as
possiveis relacoes e interacées entre seus componentes (SAMPAIO; LUZ, 2009;
HOYLE et al.,, 2012). Em outras palavras, o impacto das deficiéncias na realizagéo
de atividades cotidianas e na participacdo nédo é linear, mas dependente das
complexas interacdes entre a funcionalidade e os fatores contextuais (SAMPAIO;
LUZ, 2009; HOYLE et al., 2012).
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1.2.1 Definicao e avaliacao da participacao

A publicacdo da CIF representa um relevante avanco para uma visao mais
abrangente da funcionalidade humana (SAMPAIO; LUZ, 2009). Em especial, o
conceito de participacdo possui um papel central na CIF, bem como se tornou um
construto central em cuidados de saude e reabilitagio (HEMMINGSSON;
JONSSON, 2005). Entretanto, este construto ndo é adequadamente conceituado
pela CIF, o que dificulta sua avaliacdo (CHANG; COSTER, 2014; WHITENECK;
DIJKERS, 2009; HEMMINGSSON; JONSSON, 2005).

A definicao de participacao pela CIF, como "envolvimento em uma situagao
de vida” (OMS, 2003), fornece pouca especificidade sobre o que representa
envolvimento, bem como o que significa ou quais situacdes da vida estao incluidas
(WHITENECK; DIJKERS, 2009). Consequentemente, ha variacdes significativas na
definicdo deste construto, o que se reflete em uma grande diversidade de
instrumentos, que supostamente mensurariam o mesmo construto (CHANG;
COSTER, 2014; WHITENECK; DIJKERS, 2009; DESROSIERS, 2005).

Dentre os instrumentos que contemplam a participacado, o Assessment of Life
Habits (LIFE-H) tem sido utilizado em diversos paises na avaliacdo de individuos
pos-AVE. Em recente meta-analise publicada, o LIFE-H foi reportado entre os trés
instrumentos de avaliacdo da participagdo mais frequentemente utilizados, sendo
referenciado como um instrumento cujos itens investigados sdo pertinentes aos
conceitos da CIF, contemplando sete dos nove capitulos do componente
participacao (TSE et al., 2013).

O LIFE-H foi conceitualmente desenvolvido a partir do modelo Disability
Creation Process (DCP). Neste modelo, a participagao é operacionalizada por meio
do conceito de habitos de vida, que sao definidos como atividades didrias e papéis
sociais valorizados pelo individuo e/ou seu contexto socio-cultural
(FOUGEYROLLAS et al, 2001). Desta forma, o LIFE-H propde a avaliagdo da
participacdo de individuos com deficiéncia, estimando o nivel de realizacéo e o tipo
de assisténcia requerida pelo individuo para realizacdo dos habitos de vida a partir
da percepcao do individuo (FOUGEYROLLAS et al., 2001).

O DCP foi desenvolvido previamente ao modelo de funcionalidade proposto

pela CIF, porém as categorias de habitos de vida contemplam os dominios listados
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no componente atividade/participacdo da CIF, com apenas pequenas variacées de
terminologia. Devido a estas semelhancas, o LIFE-H tem sido frequentemente
utilizado como uma medida de participacao, baseada na definicdo da CIF (TSE et
al., 2013; GAGNON; MATHIEU; NOREAU, 2007).

1.3 Funcionalidade e incapacidade p6s-AVE

O retorno funcional p6s-AVE é um processo heterogéneo, no qual o padrao
de retorno difere entre os individuos. Porém, é reportada ocorréncia de maior retorno
funcional na fase aguda e subaguda de evolucédo, que corresponde aos primeiros
trés a seis meses pos-AVE, sendo que apds este periodo € alcangcado um platd na
recuperacao espontanea e esta fase de evolugdo denominada crénica (KWAKKEL,;
KOLLEN, 2013).

As consequéncias funcionais na fase crbnica de evolucdo pés-AVE séao
usualmente complexas e heterogéneas (GOLJAR et al., 2010), sendo relacionadas a
aspectos referentes a condicdo de saude, o que inclui o mecanismo, extensao e
localizagdo da lesédo vascular, bem como aos fatores do contexto do individuo, tais
como idade, sexo e acesso a servicos de reabilitacao (HOYLE et al., 2012). Além da
influéncia dos aspectos relacionados a condicdo de saude, a restricdo na
participacdo pode ser resultado de deficiéncias na estrutura e funcdo do corpo,

limitagbes em atividades e/ou barreiras ambientais.

1.3.1 Deficiéncias e limitacoes em atividades

Segundo descricdo proposta pelo neurologista Hughlings Jackson, os
problemas estruturais resultantes de lesdes no sistema nervoso central, incluindo os
causados pelo AVE, podem ser categorizados em negativos, positivos e/ou
adaptativos (O'DWYER; ADA, 1996). As deficiéncias negativas representam a perda
ou reducdo de uma funcao pré-existente, como déficits de forca muscular e

destreza; as deficiéncias positivas representam o0s elementos adicionais néo
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existentes antes da lesdo, tais como padrdes posturais anormais e reflexos
proprioceptivos e cutdneos aumentados, enquanto as adaptativas incluem
alteragdes fisioldgicas, mecanicas e funcionais nos musculos e em outros tecidos
moles (O'DWYER; ADA, 1996). Atualmente, reconhece-se que as deficiéncias
negativas sao consideradas as principais contribuintes para as incapacidades pés-
AVE (ADA; CANNING, 2005).

Apos o AVE, aproximadamente 85% dos individuos apresentam hemiparesia,
que consiste na reducdo da habilidade de ativar voluntariamente as unidades
motoras em decorréncia da lesdo no sistema cortico-espinhal (BOHANNON, 2007),
com reducdo importante da capacidade da musculatura gerar forca, tanto de
membros inferiores (DORSCH; ADA; CANNING, 2016), como de membros
superiores (COLEBATCH; GANDEVIA, 1989). Esta deficiéncia é considerada o
principal aspecto associado a incapacidade pds-AVE, sendo relacionada a limitagao
na funcdo dos membros superiores (FARIA-FORTINI et al., 2011; HARRIS; ENG,
2007), reducéo na velocidade de marcha (DORSCH et al., 2012), na habilidade para
subir escada (BONNYAUD et al, 2013; BOHANNON; WALSH, 1991) e com a
ocorréncia de quedas (ROCHA et al., 2015). Por sua vez, a reducao da coordenacao
motora também foi associada a restricdo na participacao. Em estudos realizados por
Desrosiers e colaboradores (2002; 2006), o melhor desempenho em testes de
coordenacdo motora de membros inferiores (r=0,43-0,66; p<0,001) e superiores
(r=0,28-0,50; p<0,001) foi associado a um maior nivel de participagcdo em atividades
diarias e papéis sociais na fase cronica de evolugao pds-AVE.

Além dessas deficiéncias, a ocorréncia de sintomas depressivos € um
problema frequente e persistente po6s-AVE, afetando aproximadamente 29 a 36%
dos individuos (HACKETT et al., 2005). A ocorréncia de sintomas depressivos esta
associada a maior mortalidade entre adultos jovens ap6s um AVE isquémico
(NAESS; NYLAND, 2013), bem como piores resultados funcionais (MATSUZAKI et
al., 2015) e maior restricao na participacao (ROZON; ROCHETTE, 2015).

Apo6s um AVE, a habilidade dos individuos para realizar atividades cotidianas
qgue envolvam transportar, mover e manusear objetos, bem como andar e deslocar-
se também é comumente limitada (KWAKKEL; KOLLEN, 2013). Dentre 30 a 60%
dos individuos apresentam grave limitacdo na fungcdo do membro superior parético,
enquanto que somente 5 a 20% apresentam retorno funcional completo (KWAKKEL,;
KOLLEN, 2013). A limitagdo na realizagdo de atividades diarias esta associada ao
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comprometimento da funcdo do membro superior parético (POLLOCK et al., 2014),
que compreende a reducdo da habilidade para realizar agcbes coordenadas
necessarias para transportar, mover e manusear objetos, e consequentemente, a
utilizacdo de estratégias compensatérias (APRILE et al., 2014), bem como ao nao
uso aprendido, caracterizado pela utilizacdo compensatéria de maior uso do membro
superior ndo parético e diminuigcdo do uso do membro superior parético (USWATTE;
TAUB, 2005).

A influéncia do nao uso aprendido para realizacao de atividades diarias pos-
AVE foi demonstrada em estudos prévios. Segundo Uswatte e Taub (2005),
individuos pds-AVE, que possuem capacidade suficiente para executar tarefas, nao
utilizam o membro superior parético em suas atividades diarias. A maior utilizagao do
membro superior ndo parético em situacdo de vida real foi reportada por Vega-
Gonzélez e Granat (2005). Estes autores observaram que individuos na fase crénica
de evolucédo pdés-AVE, com comprometimento motor leve a moderado, utilizaram o
membro superior ndo parético trés e seis vezes mais que o parético (VEGA-
GONZALEZ; GRANAT, 2005).

A capacidade de deambular e deslocar-se € uma das principais habilidades
necessarias para a realizagdo de atividades cotidianas e reintegracdo a vida
comunitaria apdés o AVE (ADA; DEAN; LINDLEY, 2013). Apesar de
aproximadamente 60 a 80% dos individuos apresentarem habilidade para caminhar
independentemente seis meses p6s-AVE (KWAKKEL; KOLLEN, 2013), as limitacdes
residuais na habilidade de locomogéo, com reducdo da velocidade de marcha e
distancia percorrida, podem interferir na participacdo (POLESE et al, 2013;
FLANSBJER; DOWNHAM; LEXELL, 2006). Individuos pés-AVE apresentam
usualmente valores de velocidade de marcha entre 0,4 e 0,8 m/s (POLESE et al.,
2013), ao passo que idosos saudaveis apresentam valores entre 1,0 e 1,2 m/s
(HOLLMAN; MCDADE; PETERSEN, 2011). A redug&o na velocidade de marcha em
individuos p6s-AVE reflete na reducdo da distancia percorrida no teste de
caminhada de seis minutos (ADA; DEAN; LINDLEY, 2013). A distancia média
percorrida por individuos pos-AVE no teste de caminhada de seis minutos variou
entre 200 a 400 metros (OUTERMANS et al., 2015), enquanto adultos saudaveis
percorrem em torno de 600 metros (KIM et al.,, 2014). Desta forma, a reducao da
velocidade de marcha e da distancia percorrida pode resultar na limitacdo na
participacao (FLANSBJER; DOWNHAM; LEXELL, 2006; AN et al., 2015), uma vez
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que muitos individuos apés o AVE podem ndo ser capazes de andar rapido o
suficiente para atravessar uma rua com seguranca ou fazer compras (TAYLOR et
al., 2006).

1.3.2 A influéncia de fatores contextuais

O retorno a participacdo apés um AVE é influenciado por fatores contextuais,
que podem aumentar ou reduzir o impacto das deficiéncias e limitacbes na
realizacdo de atividades cotidianas (OMS, 2003; HOYLE et al., 2012). A estrutura
conceitual da CIF enfatiza a relevancia dos fatores contextuais na funcionalidade
(OMS, 2003), sendo a incorporacdao destes fatores na préatica clinica uma das
maiores mudancas decorrentes da aplicagdo do modelo biopsicossocial de
funcionalidade (ALVARELHAO et al., 2012).

Apbés um AVE, a realizacdo de atividades cotidianas e papéis sociais é
influenciada por fatores ambientais. A influéncia de barreiras fisicas, sociais e de
atitude foi reportada por individuos que retomaram a vida comunitaria pds-AVE
(EKSTAM et al, 2007; URIMUBENSHI; RHODA, 2011; BERZINA et al, 2013;
MUDZI; STEWART; MUSENG, 2013; CAWOOD; VISAGIE, 2015; ZHANG et al.,
2015; JELLEMA et al., 2016). Em relacao as barreiras fisicas, individuos p6s-AVE
reportaram a ocorréncia de barreiras arquitetdnicas, que limitavam a mobilidade no
ambiente doméstico e comunitario, bem como dificultavam a acessibilidade
ambiental (EKSTAM et al, 2007; URIMUBENSHI; RHODA, 2011; CAWOOQOD;
VISAGIE, 2015), sendo associada a maior restricao na participacao (OR=1,99;
p<0,01) (ZHANG et al., 2015). As barreiras sociais incluem a reducdo do contato
social e da rede de suporte social, bem como os servigcos, sistemas e politicas
relacionados com a saude, transporte, habitacao e seguranca social (EKSTAM et al.,
2007; URIMUBENSHI; RHODA, 2011; MUDZI; STEWART; MUSENG, 2013;
CAWOOQOD; VISAGIE, 2015), e também foram associados a maior restricido na
participacao (OR=1,58; p<0,05) (ZHANG et al., 2015). Por fim, dentre as barreiras
atitudinais, destaca-se a ocorréncia de atitudes negativas de membros da familia e
amigos (URIMUBENSHI; RHODA, 2011). Em contrapartida, o acesso a servicos de
saude e o apoio da familia, amigos e profissionais da saude foi reportado como



26

facilitador (BERZINA et al., 2013; MUDZI; STEWART; MUSENG, 2013; JELLEMA et
al., 2016).

A influéncia dos fatores pessoais na participacao foi reportada em estudos
prévios (BERZINA et al, 2013; KELLY-HAYES et al, 2003; ROCHETTE;
DESROSIERS; NOREAU, 2001). Nesses estudos, foram considerados como fatores
pessoais a idade, sexo e tempo de evolucado. Individuos mais velhos (BERZINA et
al., 2013) reportaram maior limitacado em atividades e restricdo na participacao apés
o AVE, sendo a idade mais avangada associada a maior restricdo da participacao na
fase crbnica de evolucao (r=-0,46; p=0,001) (ROCHETTE; DESROSIERS; NOREAU,
2001).

Nao ha consenso quanto a influéncia do sexo na realizacao de atividades e
participacdo pdés-AVE (BERZINA et al, 2013; KELLY-HAYES et al, 2003). Em
estudo realizado por Kelly-Hayes e colaboradores (2003), observou-se que as
mulheres apresentaram maior nivel de incapacidade. Em contrapartida, Berzina e
colaboradores (2013) reportaram maior frequéncia de incapacidade entre os
homens. A divergéncia entre os resultados pode ser decorrente das caracteristicas
da amostra. No estudo realizado por Kelly-Hayes e colaboradores (2003), a média
da idade da amostra (79 anos) foi superior a dos participantes do estudo realizado
por Berzina e colaboradores (2013) (69 anos). Considerando que o0 risco de
ocorréncia de AVE é sucessivamente maior a partir dos 55 anos e as mulheres
possuem uma maior expectativa de vida, a ocorréncia do AVE em idade mais
avancada, pode estar associada ao maior nivel de incapacidade entre mulheres
(KELLY-HAYES et al., 2003).

Com relacao ao tempo de evolugdo pés-AVE, quanto maior o tempo de
evolucao, menor a possiblidade do individuo perceber limitagdo para realizacao de
atividade e restricdo na participacdo (BERZINA et al,, 2013). Na fase cronica de
evolucao pos-AVE pode ocorrer um aumento da participagéo, quando comparado ao
desempenho de individuos na fase aguda, o que pode ser secundario ao
desenvolvimento de estratégias de adaptagdo do individuo a sua nova condicio
funcional e de saude. Desta forma, o maior periodo de convivéncia com as
deficiéncias e limitagdes em atividades decorrentes do AVE pode estar relacionado a
uma maior capacidade de adaptacdo para realizacdo de atividades cotidianas
(WILLIAMS; MURRAY, 2013).
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1.3.3 Preditores da restricao na participacao pés-AVE

Os preditores da participagdo em individuos p6s-AVE, sendo a participacao
compreendida conforme a estrutura conceitual da CIF, foram analisados em estudos
prévios utilizando diferentes instrumentos de avaliacdo (ROCHETTE; DESROSIERS;
NOREAU, 2001; DESROSIERS et al, 2002; DESROSIERS et al, 2006;
FLANSBJER; DOWNHAM; LEXELL, 2006; CHAU et al., 2009; BOUFFIOULX;
ARNOULD; THONNARD, 2011; FALLAHPOUR et al., 2011; FARIA-FORTINI et al.,
2011; ROBINSON et al., 2011; van der ZEE et al., 2013; SILVA et al., 2016; FARIA-
FORTINI et al., in press). Alteracbes na estrutura e fungdo do corpo, como
deficiéncias na funcao fisica (FALLAHPOUR et al., 2011; BOUFFIOULX; ARNOULD;
THONNARD, 2011), reducdo da coordenacdo motora (DESROSIERS et al., 2002;
DESROSIERS et al, 2006), da forca muscular (FARIA-FORTINI et al, 2011;
ROBINSON et al, 2011; FARIA-FORTINI et al, in press), do equilibrio
(DESROSIERS et al.,, 2002) e ocorréncia de sintomas depressivos (SILVA et al.,
2016; FALLAHPOUR et al.,, 2011; CHAU et al., 2009; DESROSIERS et al., 2006;
DESROSIERS et al.,, 2002) foram identificadas como preditores da restricdo na
participagao.

A restricao na participacao foi também associada a limitacdo no desempenho
de atividades que requerem habilidade manual (BOUFFIOULX; ARNOULD;
THONNARD, 2011), capacidade dos membros superiores (DESROSIERS et al.,
2006), capacidade de locomocgéao (FLANSBJER; DOWNHAM; LEXELL, 2006), bem
como no desempenho em atividades de vida diaria (CHAU et al., 2009; van der ZEE
et al., 2013). Considerando os fatores contextuais, a percepc¢do de barreiras no
ambiente (ROCHETTE; DESROSIERS; NOREAU, 2001), idade (CHAU et al., 2009;
DESROSIERS et al., 2006; DESROSIERS et al., 2002; ROCHETTE; DESROSIERS;
NOREAU, 2001), sexo (CHAU et al., 2009), e baixa autoestima (CHAU et al., 2009)
também foram reportadas como preditores da restricao na participacao pos-AVE.

Nesses estudos, para mensuragao da participacao foram utilizados diferentes
instrumentos, tais como Assessment of Life Habits — LIFE-H 3.1 (DESROSIERS et
al., 2006; DESROSIERS et al., 2002; ROCHETTE; DESROSIERS; NOREAU, 2001),
London Handicap Scale (CHAU et al, 2009), SATIS-Stroke questionnaire
(BOUFFIOULX; ARNOULD; THONNARD, 2011), USER-Patrticipation (van der ZEE
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et al, 2013), Impact on Participation and Autonomy questionnaire — [PA
(FALLAHPOUR et al., 2011), Stroke Specific Quality of Life — SSQOL (FARIA-
FORTINI et al., 2011; SILVA et al., 2016), Stroke Impact Scale — SIS (FLANSBJER,;
DOWNHAM; LEXELL, 2006) e Trip Activity Log (ROBINSON et al., 2011). A ampla
variedade de instrumentos utilizados para avaliagdo da participacdo reflete a
diversidade deste construto (TSE et al., 2013), bem como a dificuldade para
definicdo e operacionalizagdo do mesmo (WHITENECK; DIJKERS, 2009; CHANG;
COSTER, 2014).

De maneira geral, as variaveis preditoras explicaram entre 20 a 70% da
variancia na participacdo em individuos na fase crénica de evolugédo p6s-AVE. Nos
modelos nos quais houve maior poder explanatério (R?=53%-71%), houve a inclusdo
de variaveis que contemplavam os componentes de estrutura e funcdo do corpo,
atividade e fatores contextuais, bem como variaveis relacionadas a condicdo de
saude (DESROSIERS et al., 2002; DESROSIERS et al., 2006; CHAU et al., 2009;
FALLAHPOUR et al., 2011). As varidveis relacionadas ao componente estrutura e
fungdo do corpo retidas nos modelos finais englobaram a coordenacdo motora de
membros inferiores e superiores (R?=15%-31%) (DESROSIERS et al, 2002;
DESROSIERS et al., 2006) e ocorréncia de sintomas depressivos (R?=3%-23%)
(DESROSIERS et al, 2002; DESROSIERS et al, 2006; CHAU et al, 20009;
FALLAHPOUR et al., 2011). A variavel de equilibrio (R?=9%), mensurada por meio
da Escala de equilibrio de Berg (DESROSIERS et al., 2002), apresentou baixo poder
explanatério. A variavel fungcdo motora, mensurada por meio da Avaliagdo de Fugl
Meyer, nao foi retida nos modelos finais (DESROSIERS et al., 2002; DESROSIERS
et al., 2006; FALLAHPOUR et al, 2011). A variavel elencada no componente
atividade foi direcionada ao desempenho de atividades basicas de vida diaria,
avaliada pelo indice de Barthel, sendo retida nos modelos finais (CHAU et al., 2009;
FALLAHPOUR et al., 2011). Por fim, no componente relacionado aos fatores
pessoais, foram abordadas variaveis nao modificaveis, tais como idade, sexo e
situagdo familiar (DESROSIERS et al., 2002; DESROSIERS et al., 2006; CHAU et
al., 2009; FALLAHPOUR et al., 2011).
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1.4 Justificativa

O AVE representa a principal causa de morte e incapacidade no Brasil, com
relevante impacto econémico e social. A restricdo na participagdo é comumente
observada em individuos com condi¢cbes crénicas como o AVE, sendo associada a
pior percepc¢ao da qualidade de vida (VINCENT-ONABAJO; HAMZAT; OWOLABI,
2015), da saude e do bem-estar (LAW et al., 2002). Portanto, a participacdo € um
conceito central no processo de recuperacado da funcionalidade de pacientes poés-
AVE (POULIN; DESROSIERS, 2009; GRAVEN et al., 2011).

A CIF fornece um modelo conceitual para categorizacdo e analise de
componentes chaves associados a participacao (HOYLE et al, 2012). Porém,
apesar do reconhecimento da relevancia de uma abordagem biopsicossocial para
andlise da funcionalidade (OMS, 2003; SAMPAIO; LUZ, 2009; HOYLE et al., 2012),
relativamente poucos estudos exploraram a contribuicdo de deficiéncias, limitagéo
em atividades e fatores contextuais para a participacao de individuos pés-AVE na
fase crbnica de evolucdo. Desta forma, a analise da funcionalidade deve ser
ampliada, de forma a se proporcionar a compreensao abrangente dos principais
aspectos relacionados a restricdo na participacao nesta populacao.

Estudos prévios demonstraram o impacto de diferentes aspectos da
funcionalidade e dos fatores contextuais na participagdo (ROCHETTE;
DESROSIERS; NOREAU, 2001; DESROSIERS et al., 2002; DESROSIERS et al.,
2006; FLANSBJER; DOWNHAM; LEXELL, 2006; CHAU et al., 2009; BOUFFIOULX;
ARNOULD; THONNARD, 2011; FALLAHPOUR et al., 2011; FARIA-FORTINI et al.,
2011; ROBINSON et al., 2011; van der ZEE et al., 2013; SILVA et al., 2016). Os
instrumentos previamente utilizados para avaliagdo da participagdo abrangem
parcialmente as areas de vida contempladas no componente participagédo da CIF
(FLANSBJER; DOWNHAM; LEXELL, 2006; CHAU et al., 2009; ROBINSON et al.,
2011; van der ZEE et al., 2013), mensuram a qualidade de vida (FARIA-FORTINI et
al., 2011; SILVA et al, 2016), a satisfacdo do individuo com seu nivel de
participagao (BOUFFIOULX; ARNOULD; THONNARD, 2011) ou sua autonomia
(FALLAHPOUR et al., 2011). Neste contexto, destaca-se a utilizagdo do LIFE-H 3.1
(ROCHETTE; DESROSIERS; NOREAU, 2001; DESROSIERS et al, 2002;
DESROSIERS et al., 2006), uma vez que seus itens possuem ampla abrangéncia

dos capitulos do componente participacdo da CIF, contemplando sete dos nove
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capitulos, e possibilidade de mensuracdo do nivel de realizacdo e do tipo de
assisténcia necessaria para o envolvimento em situagdes de vida real.

A andlise fragmentada da contribuicdo da funcado dos membros superiores
(FARIA-FORTINI et al.,, 2011) e membros inferiores (FLANSBJER; DOWNHAM,;
LEXELL, 2006; ROBINSON et al., 2011) também restringe a compreensao global da
contribuicdo de deficiéncias e limitagdo em atividades para a restricdo na
participacdo. Além disso, alguns fatores importantes ainda precisam ser melhor
compreendidos. As deficiéncias na funcao fisica, quando abordada em estudos
prévios, foram insuficientemente analisadas devido a exclusdo de variaveis
comumente enfocadas na reabilitacdo, como a forca muscular (DESROSIERS et al.,
2006; DESROSIERS et al., 2002; ROCHETTE; DESROSIERS; NOREAU, 2001). A
operacionalizacdo das deficiéncias, por meio da utilizacdo de instrumentos que
englobam conjuntamente varias deficiéncias e proporcionam um escore unico, tais
como o Stroke Impact Scale (SIS) (FALLAHPOUR et al., 2011) e Stroke Impairment
Assessment Set (SIAS) (BOUFFIOULX; ARNOULD; THONNARD, 2011), dificulta a
analise objetiva da contribuicdo de cada um dos diferentes aspectos da funcao fisica
para a participacao de individuos p6s-AVE.

A contribuicdo da capacidade (DESROSIERS et al., 2002; DESROSIERS et
al., 2006; FLANSBJER; DOWNHAM; LEXELL, 2006) ou do desempenho
(BOUFFIOULX; ARNOULD; THONNARD, 2011) para explicar a participagao foi
também previamente explorada, porém de maneira isolada. Os qualificadores
capacidade e desempenho avaliam diferentes aspectos do componente atividade
(OMS, 2003). Desta forma, a avaliagdo concomitante destas perspectivas
complementares do componente atividade podem proporcionar dados que podem
auxiliar na compreensado da influéncia de fatores ambientais na realizagdo de
atividades cotidianas e, consequentemente, na participacdo pés-AVE, uma vez que
a habilidade para realizagdo atividades € avaliada considerando-se um ambiente
padronizado e o ambiente de vida real do individuo.

Por fim, a andlise dos fatores contextuais € comumente direcionada aos
fatores pessoais, sendo abordadas variaveis que nao sao passiveis de intervencao,
tais como idade, sexo e tempo de evolugdo (DESROSIERS et al, 2002;
DESROSIERS et al., 2006; CHAU et al., 2009; van der ZEE et al., 2013). O impacto
dos facilitadores e barreiras ambientais na participacao de individuos pés-AVE ainda
nao é bem compreendido (HOYLE et al., 2012).
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Neste contexto, ressalta-se que a andlise dos preditores da restricdo na
participacdo em uma abordagem biopsicossocial, que considere a influéncia de
variaveis comumente abordadas em programas de reabilitacdo e passiveis de
intervencdo, tais como deficiéncias especificas, capacidade e desempenho de
membros superiores e inferiores, bem como fatores ambientais, € de extrema
importancia. Desta forma, o desenvolvimento de um modelo com o potencial de
inclusao destas variaveis, que possa analisar os fatores relacionados a restricado na
participacao de individuos p6s-AVE, podera ser uma ferramenta util para os clinicos,
permitindo o direcionamento das estratégias de intervencao, além de monitorar os
efeitos do tratamento, bem como para os gestores de saude no planejamento de

politicas de saude publica.

1.5 Objetivo

Investigar quais varidveis dos componentes estrutura e fungcéo do corpo (forca
muscular/coordenagdo motora de membros inferiores e superiores e sintomas
depressivos), atividade (capacidade — velocidade de marcha e fungcdo de membros
superiores; desempenho — habilidade de locomocéo e manual) e fatores ambientais
(facilitadores e barreiras) melhor predizem a participacao em individuos p6s-AVE.



32

2 MATERIAIS E METODO

2.1 Delineamento

Estudo exploratério, para avaliar a contribuicdo de variaveis relacionadas a
deficiéncias, limitagbes em atividades e fatores ambientais na restricdo na

participacao de individuos na fase crénica de evolugao p6s-AVE.

2.2 Local de realizacao

O estudo foi realizado nas dependéncias do Departamento de Fisioterapia da
Escola de Educacao Fisica, Fisioterapia e Terapia Ocupacional da UFMG e nas
unidades de atencdo secundaria da rede de reabilitacdo do Sistema Unico de Salde
da Prefeitura Municipal de Belo Horizonte (PBH).

2.3 Participantes

Os individuos foram recrutados na comunidade, por meio de contatos com
profissionais da rede de reabilitacdo da PBH e listas de projetos de pesquisa
prévios, e incluidos no estudo, de acordo com 0s seguintes critérios de inclusao: (a)
diagndstico clinico de AVE primério ou recorrente com pelo menos seis meses de
evolucao; (b) idade =20 anos; (c) hemiparesia, caracterizada pelo aumento de tdbnus
dos flexores de cotovelo e/ou extensores do joelho, determinado por escores
diferentes de zero na escala Modificada de Ashworth (BRASHEAR et al., 2002) e/ou
pela fragueza muscular de preensdo manual ou de extensores de joelho
(quadriceps), determinada por uma diferenca superior a 10% (FARIA-FORTINI et al.,
2011) e 15% (FARIA; TEIXEIRA-SALMELA; NADEAU, 2013), respectivamente,

entre a medida do membro parético e o nao parético, mensuradas pelos
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dinambémetros Jamar Hydraulic Hand Dynamometer® (Model SH5001, Saehan
Corporation, Masan, Korea) e manual (Microfet 2 MT, Hoggan Health Industries,
West Jordan, UT, USA) e (d) auséncia de déficits cognitivos, avaliados pelo Mini-
Exame do Estado Mental (ponto de corte para individuos analfabetos - 13; baixa e
média escolaridade - 18 e alta escolaridade - 26) (BERTOLUCCI et al., 1994). Os
individuos com dificuldade de expressdo verbal, déficits visuais nao corrigidos,
hemiplegia/hemiparesia dupla e outras condicbes musculoesqueléticas ou
neurolégicas incapacitantes foram excluidos.

Este estudo foi aprovado pelos Comités de Etica em Pesquisa da UFMG
(ANEXO M) e da Secretaria Municipal de Saude da Prefeitura de Belo Horizonte
(ANEXO N) (CAAE 06609312.0.0000.5149). Todos os individuos foram esclarecidos
quanto aos procedimentos do estudo e assinaram o termo de consentimento livre e
esclarecido (TCLE) (ANEXO O).

2.4 Calculo Amostral

O numero minimo da amostra de 110 individuos foi baseado na férmula
n=10*(P+1), sendo P o numero de variaveis independentes, proposta por Dohoo,
Martin e Stryhn (2003). Para realizagdo deste calculo, considerou-se a inclusao de

no maximo 10 variaveis independentes no modelo de regressao multipla.

2.5 Procedimentos

Apos verificacdo dos critérios de elegibilidade e assinatura do TCLE, os
participantes foram avaliados por examinadores previamente treinados na aplicacao
de todos os testes e que possuiam experiéncia clinica e/ou em pesquisa com
pacientes com AVE. A equipe de avaliadores foi composta por cinco profissionais,
sendo o treinamento realizado de forma que uma dupla fosse responsavel pela
avaliacao da funcao fisica e a outra pela aplicacdo de questionarios e avaliacdo da
capacidade. Desta forma, cada participante foi avaliado por uma dupla de
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examinadores. Para realizacdo deste estudo, primeiramente foi realizado
treinamento pratico dos examinadores, para minimizar a ocorréncia de erros que
pudessem reduzir a confiabilidade relatada na literatura para os instrumentos.

Os dados clinicos (lado parético, lado dominante e tempo de evolucao poés-
AVE) e sociodemogréficos (idade, sexo e situacao familiar) foram coletados por meio
de entrevista. Em seguida, os participantes foram submetidos a avaliagcdo por
aproximadamente trés horas, utilizando-se instrumentos de avaliacdo que foram

agrupados conforme estrutura conceitual da CIF (Figura 1).

FIGURA 1 - Modelo da Classificagéo Internacional de Funcionalidade, Incapacidade e

Saude aplicado ao AVE.
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A avaliagdo seguiu a seguinte ordem: avaliacdo da coordenacdo motora e
funcédo sensorial e motora (LEMOCOT, teste dedo-nariz e Escala de Fugl Meyer) e
testes de forca muscular (forca de preensao e forca isométrica da extremidade
inferior); aplicagdo dos questionarios (LIFE-H 3.1-Brasil, MQE-Brasil, ABILHAND-
Brasil, ABILOCO-Brasil e Escala de Depressao Geriatrica), finalizando-se com a
mensuracdo da capacidade (TEMPA e teste de caminhada de 10 metros). A
organizacao da ordem de aplicacdo dos instrumentos na coleta de dados considerou
a aplicacao dos questionarios de percepcao do desempenho antes da avaliacdo da
capacidade, evitando desta forma que a execucdo da tarefa interferisse na
percepcao do desempenho, bem como a realizagdo de avaliagbes com maior gasto
energético no final da avaliacdo. Antes e ao fim da avaliacdo, os dados vitais foram
aferidos, sendo realizados periodos de repouso durante a avaliagdo para minimizar
a ocorréncia de fadiga.

2.6 Instrumentos e medidas

2.6.1 Caracterizacao da amostra

A avaliagdo da funcao sensério-motora foi realizada pela aplicacdo da versao
brasileira da Escala de Avaliacdo de Fugl-Meyer (EFM), que avalia o
comprometimento motor baseado nos estagios de recuperacdo de Brunnstrom
(MAKI et al., 2006) e apresenta adequada confiabilidade intraexaminador (CCl=0,95-
0,99) e interexaminador (CCI=0,91-0,98) (SULLIVAN et al., 2011).

A avaliacao motora inclui movimentacao ativa, coordenacéao e atividade reflexa
de membros superiores - ombro, cotovelo, punho e mao (33 itens) e membros
inferiores - quadril, joelho e tornozelo (17 itens). Uma escala ordinal de trés pontos é
aplicada a cada item, sendo que ‘zero’ significa que a tarefa ndo pode ser realizada;
‘um’ quando a tarefa é realizada parcialmente e ‘dois’ quando a tarefa é realizada
completamente. Desta forma, a EFM destina um total de 100 pontos para a funcéo
motora normal, sendo que a pontuacdo maxima da extremidade inferior € 34 pontos
e da extremidade superior 66 pontos (MAKI et al., 2006; MICHAELSEN et al., 2011).
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Considerando a fungao motora dos membros superiores € inferiores, escores <50
indicam comprometimento motor severo; entre 51 a 84 comprometimento motor
marcante, entre 85 a 95 comprometimento motor moderado; enquanto escores entre

96 e 99 pontos representam comprometimento motor leve (FUGL-MEYER, 1980).

2.6.2 Variavel dependente

A restricdo na participacado foi mensurada por meio da aplicacdo da versao
brasileira do Assesment of Life Habits 3.1 (LIFE-H 3.1-Brasil) (ASSUMPCAO et al.,
2016). O LIFE-H 3.1 Brasil € composto por 77 questbes agrupadas em duas
subescalas: atividades diarias, composto pelas areas nutricdo, condicionamento
fisico, cuidado pessoal, comunicacdo, moradia e mobilidade; e papéis sociais,
composto pelas areas reponsabilidade, relacdes interpessoais, vida em comunidade,
educacdo, emprego e recreacdo (ASSUMPCAO et al, 2016), contemplando
amplamente o componente participacao da CIF (TSE et al., 2013).

A avaliacdo do desempenho em cada uma das questdes resulta na
identificacdo: do nivel de realizacao (sem dificuldade, com dificuldade, realizado por
um responsavel, nao realizado ou nao se aplica) e do tipo de assisténcia requerida
(sem assisténcia, dispositivo de auxilio, adaptacdo e/ou assisténcia humana). A
partir da combinacao do nivel de realizacao e do tipo de assisténcia, o desempenho
em cada hébito de vida é classificado em uma escala de 0 a 9, onde zero indica total
restricdo da participacdo e nove auséncia de restricdo, sendo a atividade diaria ou
papel social realizado sem dificuldade ou assisténcia. O escore total, por &rea e por
subescala é obtido pela férmula: (£ pontuacdes*10)/(numero de itens aplicaveis*9),
sendo que zero indica total restricdo na participacdo e, 10 nenhuma restricao
(ASSUMPCAO et al., 2016). O LIFE-H 3.1 apresenta propriedades de medida
recomendaveis para aplicagdo clinica (FIGUEIREDO et al., 2010; ASSUMPCAO et
al., 2015), apresentando adequada confiabilidade teste-reteste (escore total -
ICC=0,95; subescala atividades diarias — ICC=0,96 e subescala papéis sociais —
ICC=0,76) (NOREAU et al., 2004), bem como validade convergente do escore total

(r=0,70), da escala de atividades diarias (r=0,76) e de papéis sociais (r=0,43) com o
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questionario Functional Autonomy Measurement System (SMAF) (DESROSIERS et
al., 2004).

2.6.3 Variaveis independentes ou preditoras

As variaveis preditoras foram selecionadas a partir de estudos prévios, que
mostraram ser relevantes para participacdo (ROCHETTE; DESROSIERS; NOREAU,
2001; DESROSIERS et al., 2002; DESROSIERS et al., 2006; CHAU et al., 2009;
FALLAHPOUR et al, 2011; FARIA-FORTINI et al, 2016). Sendo assim, foram
incluidas 10 variaveis que contemplam os componentes de estrutura e funcao do
corpo, atividade e fatores ambientais, como demonstrado na Figura 1.

2.6.3.1 Estrutura e Funcao do Corpo

2.6.3.1.1 Forca muscular

A forca global dos membros superiores foi operacionalizada por meio da forca
de preensdo, associada em estudos prévios a capacidade (FARIA-FORTINI et al.,
2011) e auto percepcdo do desempenho (BASILIO et al., 2016a) em individuos pés-
AVE na fase crénica de evolugcao. Para realizagdo do teste de preensao, utilizou-se
o Jamar Hydraulic Hand Dynamometer® (Model SH5001, Saehan Corporation,
Masan, Korea), sendo seguidas instrucbes preconizadas pela Associacao
Americana de Terapia de Mao: o participante se manteve sentado em uma cadeira
sem apoio de braco, com o ombro em aducéao, rotacao neutra, cotovelo fletido a 909,
antebraco em posicdo neutra e punho em ligeira extensdo (entre 0 a 309
(ROBERTS et al., 2011). O teste foi realizado somente uma vez, apds familiarizacao,
sendo o lado ndo parético avaliado primeiro (FARIA et al, 2013). E relatada
adequada confiabilidade teste-reteste (CCI=0,88-0,92) e interexaminador (CCI=0,90-
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0,92) desta medida em individuos na fase crénica de evolugao pdés-AVE, bem como
resultados consistentes em apenas uma unica aplicagao (FARIA et al., 2013).

A forca global dos grupos musculares dos membros inferiores (flexores de
quadril e flexores/extensores do joelho) foi mensurada por meio do dinamdémetro
manual (Microfet 2 MT, Hoggan Health Industries, West Jordan, UT, USA). Estes
grupos musculares foram selecionados por serem relacionados com a limitacdo na
execucao de atividades e restricdo na participacdo em hemiparéticos em estudos
prévios (KLUDING; GAJEWSKI, 2009; FLANSBJER; DOWNHAM; LEXELL, 2006).
Para realizacdo do teste de forga muscular isométrica da extremidade inferior, o
avaliador posicionou o dinamdémetro manual de modo estavel em regides
padronizadas de acordo com o movimento e grupo muscular a ser avaliado (Figura
2) (DORSCH et al., 2012). Foram utilizados apoios com tamanhos selecionados
individualmente para manter o posicionamento adequado dos joelhos e quadris dos
individuos. Estes testes apresentam resultados consistentes em apenas uma unica
aplicacao (MARTINS et al., 2015).

FIGURA 2 - Posicionamento para realizagédo do teste de forga muscular para (A)
flexores de quadril; (B) flexores de joelho e (C) extensores do joelho.
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A forca global dos grupos musculares dos membros inferiores foi analisada pela
da soma dos escores alcangados pelos diferentes grupos musculares, obtendo-se
desta forma um escore para o lado parético e outro para o lado nao parético
(KLUDING; GAJEWSKI, 2009). O escore final das medidas de forca de preenséo e da
forca muscular isométrica da extremidade inferior foi obtido pelo calculo do déficit
residual (DR), baseado na formula DR=100—(parético/nao parético*100) (ALON, 2009).
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2.6.3.1.2 Coordenacao motora

Os individuos tiveram a coordenag¢ao motora de membros superiores e inferiores
avaliada por meio do teste dedo-nariz e Lower Extremity Motor Coordination Test
(LEMOCQOT), respectivamente.

Para realizacao do teste dedo-nariz, o participante sentou-se em uma cadeira de
altura ajustavel com os joelhos em aproximadamente 90 graus de flexao, de frente para
a parede. Um alvo vermelho de dois centimetros de didmetro foi fixado na parede ao
nivel dos olhos do participante, sendo a cadeira posicionada de modo que entre o nariz
do participante e o alvo tivesse 45 cm de distancia. O participante foi instruido a tocar
alternadamente o nariz e o alvo (GAGNON; MATHIEU; DESROSIERS, 2004). E
relatada adequada confiabilidade teste-reteste (CCl=0,97-0,99) e interexaminador
(CCI=0,91-0,92) (SWAINE; SULLIVAN, 1993).

FIGURA 3 - Posicionamento e plataforma para aplicacado do teste dedo-nariz

Fonte: GAGNON; MATHIEU; DESROSIERS, 2004.

Para realizacdo do LEMOCOT, o participante sentou-se em uma cadeira, de
altura ajustavel, com os joelhos em aproximadamente 90 graus de flexdo, sem os
sapatos (Figura 3). Em uma placa rigida, sao localizados dois alvos padronizados de 6
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cm de didmetro, um proximal e outro distal, separados 30 cm entre si (Figura 3). Para
iniciar o teste, o halux foi posicionado no alvo proximal e, ao sinal do examinador, o
participante foi orientado a mover o halux de um alvo para o outro durante 20 segundos
(MENEZES et al., 2015). E relatada adequada confiabilidade teste-reteste (CCI=0,97-
0,99), intraexaminador (CCI=0,97-0,99) e interexaminador (CCl=0,99) (MENEZES et
al., 2015).

FIGURA 4 - Posicionamento e plataforma para aplicacado do LEMOCOT
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Em ambos os testes de coordenacao, foi permitido um periodo de familiarizacao
de cinco a 10 segundos para garantia de aprendizado. Cada teste foi realizado trés
vezes, primeiramente com o lado nao parético (MENEZES et al, 2015). Os
participantes foram instruidos a realizar o mais rapido e acurado possivel, de forma a
nao prejudicar a qualidade do movimento para aumentar a velocidade. O numero
médio de toques no alvo (acertos) constituiu o escore, sendo que valores mais altos
sao indicativos de melhor coordenacdao motora (MENEZES et al., 2015; GAGNON;
MATHIEU; DESROSIERS, 2004). O escore final das medidas de coordenacao foi
obtido pelo célculo do DR, baseado na formula DR=100—(parético/nao parético*100)
(ALON, 20009).
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2.6.3.1.3 Sintomas depressivos

Sintomas depressivos foram avaliados pela versao brasileira da Escala de
Depressao Geriatrica (EDG), versao simplificada com 15 questées, que demonstra
acuracia diagnoéstica e confiabilidade adequadas, sendo comumente utilizada para
rastreamento dos transtornos de humor em individuos pés-AVE (TANG et al., 2004),
bem como outras populagdes, como idosos (PARADELA; LOURENCO; VERAS, 2005;
ALMEIDA; ALMEIDA, 1999). A EDG possui questdes com respostas dicotdmicas e
pontuacao maxima de 15 pontos, sendo que quanto maior o escore, maior a magnitude
dos sintomas depressivos (PARADELA; LOURENCO; VERAS, 2005; ALMEIDA;
ALMEIDA, 1999). O escore igual ou superior a seis é utilizada para indicar a presenca
de sintomas depressivos (TANG et al., 2004).

2.6.3.2 Atividade

2.6.3.2.1 Medidas de capacidade

A funcdo dos membros superiores foi mensurada pela versao brasileira do Test
d'Evaluation des Membres Supérieurs de Personnes Agées (TEMPA) (MICHAELSEN
et al., 2008) e a velocidade de marcha pelo teste de caminhada de 10 metros (FARIA et
al.,, 2011).

A aplicagdo do TEMPA permite a avaliacdo da funcao dos membros superiores
de maneira padronizada, por meio da realizacdo de tarefas que representam as
atividades de vida diaria, com a inclusdo de tarefas bilaterais e o uso de objetos reais
(Figura 5) (MICHAELSEN et al., 2008). Das tarefas que o compdem, quatro sao
bilaterais (abrir um pote e pegar uma colher de café, abrir uma fechadura e um
recipiente contendo pilulas, escrever e colar um selo e embaralhar cartas) e quatro séo
unilaterais (pegar e transportar um pote, pegar uma jarra e servir agua, manipular

dinheiro e pegar e transportar objetos pequenos) (MICHAELSEN et al., 2008). Os
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valores de referéncia para a versao brasileira foram determinados por Michaelsen e
colaboradores (2011).

FIGURA 5 - Plataforma para aplicagao do TEMPA.

Neste estudo, foram executadas somente as tarefas bilaterais, uma vez que na
fase crénica de evolucdo po6s-AVE os individuos ja desenvolveram estratégias
compensatérias para realizacdo de atividades manuais o que torna, geralmente,
atividades unilaterais de facil execugdo, nao discriminando a habilidade manual
(PENTA et al., 2001). Cada tarefa foi cronometrada a partir do momento em que as
maos do participante deixaram a plataforma até o instante em que a tarefa foi
completada, observando-se que as tarefas deviam ser realizadas o mais rapido
possivel (MICHAELSEN et al.,, 2008). O escore final consiste na soma do tempo
necessario para executar as quatro atividades bilaterais. Quando o participante nao foi
capaz de realizar a tarefa, atribui-se um escore de 120 segundos, uma vez que este é 0
tempo maximo permitido para que o individuo tente realizar a tarefa. O TEMPA
apresenta adequada confiabilidade interexaminador (CCI=0,83-0,93) e teste-reteste
(CCI=0,66-0,93) para a velocidade de execugao das tarefas bilaterais em individuos
pdés-AVE (MICHAELSEN et al., 2008).
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A velocidade de marcha foi mensurada pelo teste de caminhada de 10 metros
(FARIA et al., 2011). Para tal, os participantes foram solicitados a deambularem, numa
velocidade natural, uma distancia 14 metros, utilizando um calgado confortavel e
dispositivos de auxilio a marcha, se necessario. O tempo gasto para percorrer os 10
metros centrais foi registrado com um cronémetro digital de dois digitos (FARIA et al.,
2011). Para caracterizagdo da amostra, a velocidade de marcha foi classificada como
domiciliar (<0,4m/s), comunitaria limitada (entre 0,4 a 0,8 m/s) e comunitaria (>0,8m/s)
(BOWDEN et al, 2008). Este teste apresenta adequadas confiabilidade
intraexaminador (CCl=0,94) e interexaminador (CCl=0,96) e resultado consistentes em
apenas uma unica aplicacao (FARIA et al., 2011).

2.6.3.2.2 Medidas de desempenho

A habilidade manual, compreendida como a habilidade de gerir atividades diérias
que requerem o uso dos membros superiores, independente das estratégias envolvidas
(PENTA et al., 2001) e a habilidade de locomocdo, que pode ser definida como
habilidade do individuo de se mover de forma eficaz em seu ambiente (CATY et al.,
2008), foram mensuradas pela aplicacdo dos questionarios ABILHAND-Brasil (BASILIO
et al., 2016b) e ABILOCO-Brasil (AVELINO, 2016), respectivamente.

O ABILHAND-Brasil, especifico para individuos pés-AVE, contém 23 questbes
sobre atividades que requerem habilidades bimanuais (Figura 6) (BASILIO et al.,
2016b). O participante foi solicitado a estimar o grau de dificuldade no desempenho de
cada atividade funcional, sem auxilio técnico ou fisico e independente das estratégias
utilizadas, avaliado em uma escala ordinal com trés possibilidades de escore: facil (2),
dificil (1), impossivel (0). Quando o individuo ndo pode estimar a dificuldade da
atividade porque ele nunca a fez ou ndo tentou realiza-la nos ultimos trés meses, essa
atividade ndo é pontuada, devendo-se assinalar o ponto de interrogagdo. O
ABILHAND-Brasil apresentou valores adequados de confiabilidade dos individuos
(0,91) e dos itens (0,97) (BASILIO et al., 2016b), bem como confiabilidade teste-reteste
(ICC=0,85-0,91) (EKSTRAND et al., 2014).
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FIGURA 6 - ABILHAND — Brasil

ABILHAND - Medida de Habilidade Manual
Vers#o em Portugués-Brasil

Paciente: Data:

Quao DIFICEIS . _— .
530 as seguintes atividades? impossivel Dificil Facil | ? |

1. | Fechar o ziper das calcas

2. | Descascar cebolas

3. | Apontar um lapis

4. | Desenroscar a tampa de uma garrafa

5. | Lixar todas as unhas das maos

6. | Descascar batatas com uma faca

7. | Abotoar as calgas

8. | Abrir um pote com tampa de rosca

9. | Cortar todas as unhas das maos

10, | Abrir um pacote de salgadinhos, rasgando a
" | embalagem

11. | Abrir uma barra de chocolate

12. | Martelar um prego

13. | Passar manteiga no pao

14. | Lavar as duas maos

15. | Abotoar uma camisa

16. | Enfiar linha na agulha

17. | Picar carmne

18. | Embrulhar presentes

19. | Fechar o ziper de uma jaqueta

Abotoar um botdo de pressio (jagueta,

20. bolsa,...)

21. | Quebrar castanhas/nozes

22. | Abrir um envelope

23. | Colocar pasta de dente na escova

A habilidade de locomocao foi mensurada pela aplicacdo do ABILOCO-Brasil
(Figura 7) (AVELINO, 2016). O ABILOCO avalia a habilidade para locomog&o por meio
de 13 atividades classificadas em uma escala de dois niveis (0: impossivel; 1:
possivel). A atividade é classificada como nao aplicavel se nao foi realizada desde a
ocorréncia do AVE (AVELINO, 2016). O ABILOCO-Brasil apresentou valores
adequados de confiabilidade dos individuos (0,65) e dos itens (0,95) (AVELINO, 2016).

Tanto para o ABILHAND como para o ABILOCO, as respostas devem ser

submetidas a uma analise online gratuita no site http://www.rehab-scales.org. Essa



45
analise utiliza o modelo Rasch para converter os escores ordinais em uma medida

linear, em logits, a qual deve ser utilizada.

FIGURA 7 - ABILOCO - Brasil

ABILOCO: Uma Medida de Habilidade de Locomocgao
Versao em Portugués. Ordem 1
Nome:

“océ poderia estimar a sua capacidade para realizar as

: 4 , ) .
seguintes atividades? Impossivel | Possivel ) 7

Subir uma escada rolante sozinho

2 | Pular com o pé néo afetado

Subir escadas colocando cada pé no préximo degrau
(alternado 0s pes)

4 | Andar para tras

Dar um passo largo sobre um objeto com o pé afetado primeiro
Dar um passo largo sobre um objeto com o pé néo afetado
primeiro

Andar mais de cinco metros sozinho, dentro de casa, em

7 | superficie plana, sem dispositivo auxiliar (bengala, andador,
tutor)

Andar com a ajuda de oufra pessoa que 0 guia, mas néao o
sustenta.

Andar menos de cinco metros com a ajuda de uma pessoa
para apoio

10 | Andar enguanto segura um objeto fragil (como um copo cheio)
Andar menos de cinco metros sozinho sem ajuda ou
supernvisao de uma pessoa

12 | Girar/ virar e andar em um espaco estreito

Andar menos de cinco metros, dentro de casa, apoiando nos
moveis.

11

13

2.6.3.3 Fatores ambientais

Os fatores ambientais foram mensurados pela verséao brasileira do questionario
Measure of the quality of the environment (MQE-Brasil) — versao reduzida (FARIA-
FORTINI et al.,, 2016). O MQE mensura a percepc¢ao do individuo sobre o ambiente
fisico e social, isto é, se cada fator ambiental é percebido como facilitador ou barreira
durante o desempenho de atividades diarias e papéis sociais (FARIA-FORTINI et al.,
2016). O MQE contempla seis dominios, que abrangem os cinco capitulos do
componente fatores ambientais da CIF: atitudes e suporte social, trabalho e renda,
servicos governamentais e publicos, igualdade de oportunidade e orientagdes politicas,
referentes ao ambiente social; e estrutura fisica e acessibilidade e tecnologia,
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referentes ao ambiente fisico (FARIA-FORTINI et al., 2016; ALVARELHAO et al.,
2012).

O MQE-Brasil (versdao curta) é composto por 26 itens que mensuram a
percepcao do ambiente fisico e social através da utilizagdo de uma escala Likert de
sete pontos, variando de -3 (obstaculo importante) a 3 (facilitador principal) (FARIA-
FORTINI et al, 2016). S&o calculados dois escores finais: escore de obstaculo
ambiental, que corresponde a média de todas as respostas negativas, e escore de
facilitador ambiental, que equivale a média de todas as respostas positivas,
proporcionando desta forma informagbes sobre a magnitude de barreiras e/ou
facilitadores na realizacdo de atividades e na participagdo (FARIA-FORTINI et al.,
2016). Dos 26 itens do MQE-Brasil, 21 (81%) apresentaram confiabilidade moderada
(0,60>k<0,80) a quase perfeita (k>0,80), sendo que os escores totais de facilitador e
barreira apresentaram adequada confiabilidade teste-reteste (CCI>0,71) (FARIA-
FORTINI et al., 2016).

2.7 Analise dos dados

Estatisticas descritivas, incluindo média e desvio padrdo para as variaveis
quantitativas, e frequéncia para as variaveis categéricas e testes de normalidade
(Kolmogorov-Smirnov) foram calculados, utilizando o SPSS para Windows (versao
19.0).

A andlise de regressao linear multipla, utilizando o método forward, foi utilizada
para identificar dentre o grupo de variaveis independentes, aquelas que explicaram
significativamente a variavel dependente, participacdo, bem como para determinar a
forca explanatéria do modelo preditivo (DANCEY; REIDY, 2006; PORTNEY; WATKINS,
2009), sendo cinco de estrutura e funcéao do corpo (DR de forca de preensao palmar,
DR de forca dos membros inferiores, DR de coordenacdo motora dos membros
superiores, DR de coordenacdo motora dos membros inferiores e sintomas
depressivos), quatro de atividade (capacidade: TEMPA-tempo (segundos) e velocidade
de marcha (m/s); desempenho: escores, em logits, do ABILHAND e ABILOCO) e uma
de fatores ambientais (escore no MQE). O método forward para entrada das variaveis

independentes no modelo foi escolhido por reduzir a possibilidade de ocorréncia de
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colinearidade, uma vez que impede que duas variaveis altamente correlacionadas
sejam retidas no modelo (ROBINSON et al., 2011). As analises incluiram os escores
das subescalas atividades diarias e papéis sociais, considerando que elas avaliam
diferentes dimensdes do construto participacdo (ASSUMPCAO et al., 2015). Para
andlise da adequagao dos modelos, foram analisadas linearidade, homocedasticidade,
independéncia e normalidade dos residuos (HAIR et al., 2009; PORTNEY; WATKINS,
2009). Em todas as analises inferenciais, foi considerado um nivel de significAncia de
5%.
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3 RESULTADOS

3.1 Recrutamento

A partir de uma relagéo inicial, obtida por meio de listas de pesquisas anteriores
e contatos em centros de reabilitagdo, 485 individuos foram identificados. Desse total,
47 (10%) potenciais participantes ndo atenderam aos critérios de inclusédo, devido as
seguintes razoes: retorno completo da funcao motora (n=17); déficit cognitivo (n=14);
déficit visual nao corrigido (n=9); outra condicdo de saude incapacitante (n=5);
hemiparesia dupla (n=1) e paresia somente em membros superiores (n=1). Dentre os
438 (90%) potenciais participantes, nao foi possivel contato com 198 (41%),
principalmente devido a numero incorreto de telefone, e 88 (18%) se recusaram a

participar do estudo. Os principais motivos relacionados a recusa sao apresentados na

tabela 1.
TABELA 1
Motivos reportados para a nao participacao no estudo
Motivo para a recusa n=88
Problemas de saude 28
Falta de interesse 24
Dificuldade de locomoc¢ao 15
Dificuldade de acesso ao local da avaliagéo 15
Auséncia de acompanhante 6

Desta forma, 152 (31%) individuos agendaram a avaliacdo, sendo 43 (9%)
excluidos por ndao comparecerem, apesar de confirmacao prévia (n=30) e por nao
atenderem aos critérios de inclusao devido a déficit cognitivo (n=6), hemiparesia dupla
(n=2) e ocorréncia concomitante de outras condicdes de salde incapacitantes (n=>5).
Por fim, 109 individuos (23%) foram avaliados nesse estudo (Figura 8).
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FIGURA 8 - Processo de recrutamento

Lista de voluntarios e pacientes atendidos em centros de
reabilitacdo (n=485)

Impossibilidade de contato (n=198)
Nao elegiveis (n=47)

Recusa (n=88)

v

Voluntarios agendados para avaliagao (n=152)

Excluidos (n=43)

¢ Nao compareceram (n=30)

« Déficits cognitivos (n=6)

¢ Qutra condi¢édo de saude (n=5)
e AVE bilateral (n=2)

v

Individuos avaliados (n=109)

3.2 Caracteristicas clinico-demograficas dos participantes

Dentre os 109 participantes, a média de idade foi de 58+12 anos, 59% eram
homens e o tempo médio p6s-AVE foi de 64,6+64,1 meses. As caracteristicas

sociodemograficas e clinicas sdo apresentadas na tabela 2.
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TABELA 2
Caracteristicas clinico-demograficas dos participantes
(Continua)

Variavel n=109
Idade (anos), médiazDP (min-max) 58+12 (20-83)
Sexo (homens), n (%) 64 (59)
Tempo pbs-AVE (meses), médiatDP (min-méx) 64,6164,1 (6-380)
Lado parético, direito n (%) 57 (52)
Dominéancia prévia ao AVE do lado parético, n (%) 59 (54)

MEEM (0-30), média+DP (min-méx)

Situacgao familiar, n (%)

Ocupacao, n (%)

Vive sozinho

Vive com companheiro(a)/familia
Ativo

Afastado

Aposentado

Desempregado

Retorno motor — EFM (0-100), médiazDP (min-max)

Retorno motor, n(%)

Deambulagéo, n (%)

Variavel dependente: Participacao
LIFE-H 3.1-Brasil (0-10),

médiatDP (min-max)

Variaveis independentes
Estrutura e fungéo do corpo,

médiazDP (min-max)

Normal

Leve

Moderado

Marcante

Grave

Cadeirantes
Domiciliar
Comunitaria limitada

Comunitaria

Atividades diarias
Papéis sociais

Escore total

DR forca de preensao manual (Kgf)
DR for¢ca de membros inferiores (Nm)
DR teste dedo-nariz

DR LEMOCOT (toques/s)

Escala de depressao geriatrica (0-15)

24,7+3,7 (13-30)

7024 (18-100)
)

7,4+1,4 (3,3-9,8)
6,7+2,2 (1,9-10,0)
7,1+1,7 (2,7-9,8)

51+34 (-16-100
34+24 (-18-100
48+39 (-23-100
42+38 (-39-100

5,7+3,5 (0-13)

)
)
)
)




51

TABELA 2
Caracteristicas dos participantes

(Conclusao)

Variavel n=109

Variaveis independentes
Atividade: capacidade, médiatDP ~ TEMPA (segundos) 100146 (46-237)
(min-max) Velocidade de marcha (m/s) 0,81+0,35 (0-1,54)
Atividade: desempenho, ABILHAND (/ogits) 1,0£1,6 (-2,3-6,0)
média+DP (min-max) ABILOCO (logits) 2,6+1,9 (-3,2-5,4)
Fatores ambientais, médiatDP MQE - Facilitador (0 a 3) 2,5+0,5 (1,0-3,0)
(min-max)

MQE — Barreira (-3 a 0) -2,1+0,7 (-3,0-0)

DP= Desvio padrdo; DR = Déficit residual; MEEM= Mini-Exame do Estado Mental; EFM= Escala de Fugl-
Meyer; LIFE-H= Assessment of Life Habits; LEMOCOT= Lower Extremity Motor Coordination Test,
TEMPA= Test d'Evaluation des Membres Supérieurs de Personnes Agées; MQE= Measure of the Quality
of the Environment.
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3.3 Artigo

Performance and capacity-based measures of locomotion best predicted
participation of individuals with chronic stroke’

ABSTRACT

Objective: To determine the potential predictors of participation after stroke, taking into
account modifiable variables of impairments, activity limitations, and environmental
factors.

Methods: A total of 109 participants (mean age: 58112 years; 64 men) participated.
Outcomes included measures of impairment (finger-to-nose test, Lower Extremity Motor
Coordination test, handgrip strength, isometric strength of the lower extremity muscles,
and Geriatric Depression Scale), activity (capacity: 10-meter walking speed test and
Test d'Evaluation des Membres Supérieurs de Personnes Agées; performance:
ABILOCO-Brazil and ABILHAND-Brazil); environmental factors (MQE-Brazil); and
participation (LIFE-H 3.1 Brazil sub-scales).

Results: Multiple linear regression analyses revealed that the explanatory variables
accounted for 59% and 49% of the variance in the daily activity and social role sub-
scales, respectively. The ABILOCO scores (R?=39%;p<0.0001) and walking speed
(R?=32%;p<0.0001) were found to be best predictors of the daily activity and social role
sub-scales, respectively. Depressive symptoms were the only impairment variables that
were maintained in both models.

Conclusion: Activity-related measures of locomotion showed to be best predictors of
participation after stroke. Thus, interventions aimed at improving participation for
individuals with stroke should focus on locomotion activities by training activities
required for home and community environments. Additionally, the presence of

depressive symptoms should not be underlooked.

Key word: stroke, participation, rehabilitation.

'Autores: Iza Faria-Fortini; Marluce L Basilio, Luci F Teixeira-Salmela
Periédico: Journal of Rehabilitation Medicine (ISSN 1650-1977)
Enderego eletrénico: http://www.medicaljournals.se/jrm/ (ver ANEXO O)
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INTRODUCTION

Stroke is a leading cause of long-term disability worldwide (1). After a stroke,
several factors may impact participation (2). According to the International Classification
of Functioning, Disability and Health (ICF), participation refers to “the individuals’
involvement in life situations” (3). Participation is a broad concept, which encompasses
both domains of daily activities and social roles, which are crucial for well-being (4,5).
Thus, improvement of participation should be a priority for stroke patients and
rehabilitation professionals.

According to the ICF model, the components related to body functions and
structure, activity, and participation, as well as the health condition and contextual
factors dynamically interact (3). Participation may modify and be modified by these
components. Thus, given that these interactions are complex and do not occur in an
unequivocal and predictable way (3), it is important to identify which factors have the
potential to predict participation, especially those that may be modified. This information
could be useful for planning more effective rehabilitation interventions.

The potential predictors of participation after stroke were previously described (6-
12). Residual impairments, including muscular weakness (6,7), decreased motor
coordination (8,9), and depressive symptoms (10); activity limitations, such as
decreases in walking speed (7,11) and global upper extremity capacity (9); perceived
barriers in physical and social environments (12); and personal factors (13), such as
age, gender, and living environment, were identified as predictors. However, in all of
these studies, participation was assessed by measures of community mobility (7,11) or
health-related quality of life (6,10). Moreover, only two of these studies included in the
analyses measures of impairments and activity limitations related to both upper
extremity (UE) and lower extremity (LE), simultaneously (8,9). It is important to point out
that some factors still need to be better understood. For instance, motor impairments
were insufficiently examined in previous studies, due to the exclusion of measures of
strength (8,9,12), which are commonly targeted during rehabilitation interventions or
created a composite score to assess various impairments together, such as cognition,
depression, communication, and motor function (12), which makes it difficult to analyze
the individual contribution of each evaluated impairment.

In addition, the activities measures, when were included as potential predictors,

focused only on measures of capacity (6-9,11) and it is well known that capacity and
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performance assess different contructs (3). Capacity refers to the highest level of
functioning within standardized environments, whereas performance refers to
functioning in real life situations (3). These differences reflect the influence of the
environment factors on the accomplishment of the tasks (3). At last, contextual factors,
which were commonly included as predictors of participation, included mainly personal
factors (8,9,13), which can not modified during interventions. Only one study (12)
included the assessment of environmental facilitators and barriers, as predictors of
participation.

Therefore, the purpose of this study was to determine which modifiable variables
of impairments (muscular strength, motor coordination, and depressive symptoms) and
activity limitations (capacity and performance measures) of both UE and LE, as well as
the environmental factors, would be the potential predictors of participation of

community-dwelling chronic stroke individuals.

METHODS
Study design

An exploratory study was conducted with community-dwelling chronic stroke
individuals, from March, 2013 to August, 2014.

Participants

The participants were recruited from lists of previous research projects, by means
of advertisements and by screening out-patient clinics in public rehabilitation services.
The inclusion criteria were: clinical diagnosis of a primary or recurring unilateral stroke,
time since the onset of the stroke of at least six months, 220 years of age, and
weakness of handgrip (14) and knee extensor (15) muscles, and/or increased tonus of
the elbow flexor and knee extensor muscles (16). Individuals were excluded if they had
other clinical conditions not related to stroke, were not able to communicate, and had
cognitive impairments, which were screened using the following education-adjusted cut-
off scores on the Mini-mental State Examination (13 for the individuals with illiteracy, 18
for those with elementary and middle education, and 26 for those with high education)
(17).

This study was approved by the Institutional Ethical Review Board (# ETIC
066093312.0.0000.5149) and all participants provided written consent, prior to data

collection.
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Procedures

All data were collected on one day (2.5 hour sessions) at a research laboratory
setting by trained personnel, who had at least five years of clinical and/or research
experience in the area of stroke rehabilitation.

First, demographic and clinical data, such as the paretic side, previous UE and
LE dominance, time since the onset of the stroke, and motor recovery, were collected
for characterization purposes. Motor recovery was evaluated by the Fugl-Meyer (FM),
which is a valid and reliable impairment-based scale used to assess motor deficits and
is one of the most widely used instruments for clinical assessments (18). A three-point
ordinal scale is applied for each item, where "zero" is given to a task that cannot be
carried-out ,"one" when the task is partially performed, and "two" for tasks that can be
completely performed (18). The scores range from zero to 100 and higher scores
indicate better recovery. Scores <50 points indicate severe impairments, those
between 50 and 84 indicate marked impairments; those between 85 and 94 reflect
moderate impairments, and those between 95 and 99 mild impairments (19).

The assessment followed standardized procedures and the order of application

was randomly determined.

Outcome measures
The data collection protocol was grouped according to the ICF framework and
included the dependent (participation) and independent (impairment, activity limitations,

and environmental factors) variables.

Dependent variable: Participation

Participation was assessed by the Brazilian version of the Assessment of Life
Habits 3.1 (LIFE-H 3.1-Brazil), which demonstrated satisfactory measurement
properties (20). The LIFE-H was conceptually created based upon the Disability
Creation Process (DCP) framework (21). In this model, participation is operationalized
via the concept of life habits, which are defined as daily activities and social roles, which
are valued by the individuals or their socio-cultural environments. Although the DCP
was developed before the ICF, the categories of the life habits cover the domains listed
in the Activity and Participation component of the ICF, with only little variations of



56

terminology. Due to these similarities, the LIFE-H has been frequently used as a
measure of participation, based upon the ICF framework (21).

The LIFE-H 3.1 includes 77 questions regarding the life habits, which are divided
into two sub-scales: daily activities (nutrition, fitness, personal care, communication,
housing, and mobility) and social roles (responsibilities, interpersonal relationships,
community life, education, employment, and recreation). Each question was scored
based upon the combination of the level of accomplishment and the type of the required
assistance (technical assistance, physical arrangements, and human help) with a
weighted single score ranging from to zero (total restriction in participation, meaning
that the life habits are not accomplished) to nine (maximal level of participation,
meaning that the life habits are performed without difficult and without help) (22). The
summation of the raw scores was transformed on a 0-10 scale (normalized score),
considering the number of the items by the categories and the possibility of the
occurrence of non-applicable items, using the following formula: Normalized score = [
(Raw scores) * 10] = [(Number of applicable items) * 9] (22). Higher scores indicate
maximal levels of participation (22). The analyses included the scores for the daily
activity and social role sub-scales, considering that they assess different dimensions of
the participation construct (20).

Independent variables
Impairments

These included measures of motor coordination, muscular strength, and
depressive symptoms.

Motor coordination of the UE and LE was measured by the finger-to-nose test
(23) and Lower Extremity Motor Coordination test (LEMOCOQOT) (24), respectively. The
finger-to-nose test consisted of recording how many times the individuals alternately
touched their tip of their nose and a target placed in front of them over 20 seconds, with
their both paretic and non-paretic index fingers (23). This test has shown excellent
reliability for adults with traumatic brain injury (ICC range: 0.91-0.98) (23). The
LEMOCOT consists alternately in touching the proximal and distal targets, placed 30 cm
apart, with their big toe, as quickly as possible for 20 seconds, after a familiarization trial
(24). The LEMOCOT has demonstrated adequate test-retest, intra, and inter-rater
reliabilities (ICC>0.97) in individuals with stroke (24). Both motor coordination tests were

performed three times, first with the non-paretic extremity, followed by the paretic one.
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The participants were instructed not to sacrifice the accuracy of the touches, nor the
quality of the movement to increase speed (23,24). Both UE and LE motor coordination
variables were expressed as Residual deficits (Rd), which normalized the performance
of the paretic extremity to that of the non-paretic one, based upon the following formula:
Rd=100-(paretic/non-paretic touches*100) (25).

Handgrip strength was assessed with the hydraulic handgrip dynamometer
(SAEHAN Corporation, Korea, Model SH5001), which provides reliable measures of
strength in individuals with chronic stroke (26). The participants were instructed to
squeeze the dynamometer, as hard as they could, for three seconds, following
recommendations of the American Society of Hand Therapists (26). The test was
executed once, after familiarization, and the non-paretic UE was always tested first (26).

Isometric strength measures, in Kgf, of the LE muscles (hip flexors and knee
flexors/extensors) were bilaterally obtained with the manual MicroFET 2 digital hand-
held dynamometer (Hoggan Health Industries, Draper, Utah), which provides reliable
measures of strength in individuals with stroke (27). Following previously described
protocols, all measurements were performed in standardized positions (28). Only one
trial has shown to be required to provide consistent and reliable results (27). A
composite score for the LE was calculated, by adding the strength values of all tested
muscular groups. All strength measures were also expressed in Rd, which normalized
the strength data of the paretic limb to that of the non-paretic one (25).

Depressive symptoms were evaluated by the Brazilian version of the Geriatric
Depression Scale (GDS) (29), which has been supported psychometrically and used
with various populations, including stroke patients (30). The GDS consists of 15 items,
which are answered using a yes/no format and the scores range from 0 to 15, with
higher scores reflecting more symptoms of depression (29). A cut-off score of six is
used as the threshold, to separate individuals into depressed and non-depressed
groups (30).

Activity limitations
Measures of capacity

Walking speed was assessed by the 10-meter walking test. Participants were
instructed to walk along a 14-meter hallway at their comfortable speeds, wearing their

normal shoes and assistive devices. The time to cover the central 10 meters was
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recorded and the speed (m/s) was calculated. Only one trial has shown to be required
to provide consistent and reliable results (31).

UE function was estimated by the four bilateral tasks of the Test d'Evaluation des
Membres Supérieurs de Personnes Agées (TEMPA), such as open a jar and take a
spoonful of coffee, unlock a lock and open a pill container, write a phrase and affix a
postage stamp, and shuffle and deal playing cards (32), because most of the daily
activities requires bimanual function. The total time, in seconds, to complete all tasks
was calculated. The speed of execution has shown adequate reliability for stroke
subjects (32). The participants were instructed to perform the tasks as quickly as
possible, which were timed from the moment they released their hand until the moment
the task was completed (32). When they were unable to perform the task, a score of
120 seconds was assigned, since this is the maximum time allowed for the individual to

try to accomplish the task.

Measures of performance

Locomotion ability was assessed by the ABILOCO-Brazil, specific for stroke,
which explores a representative inventory of 13 locomotion activities needed for daily
life (33). The participants were asked to rate the items as ‘impossible’ or ‘possible’.

Manual ability was evaluated by the ABILHAND-Brazil questionnaire, specific for
stroke individuals, which assesses their ability to manage daily activities that require the
use of the UE, regardless of the strategies involved (14). The ABILHAND contains 23
bimanual activities, which are rated as ‘impossible’, ‘difficult’, or ‘easy’ (14).

Both the ABILOCO-Brazil and ABILHAND-Brazil demonstrated adequate
reliability and linearity (14,33). The responses of both questionnaires were converted

into linear measures, in logits, using Rasch analyses (available at http://www.rehab-

scale.orq).

Environmental factors

The environmental factors were assessed by the Measure of the Quality of the
Environment (MQE-Brazil), which showed to be reliable for stroke individuals
(ICC>0.71) (34). The individuals were asked to estimate the influence of the
environmental factors on their daily activities, such as facilitators, when the

environmental factors help performance; barriers when they make performance difficult;
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or no influence, when they do not affect performance. Two continuous scores were
calculated: environmental obstacle, which is the average of all the negative responses (-
1, minor obstacle; -2, medium obstacle; -3 greatest obstacle) and environmental
facilitator, which is equivalent to the average of all positive responses (+1, lower
facilitator; +2, medium facilitator; +3 greatest facilitator). These scores provide
information on the magnitude of the barriers and /or facilitators on participation (34).

Analyses

The sample size of at least 110 participants was estimated, based upon the
formula proposed by Dohoo et al. (2003) (35). For this calculation, 10 independent
variables were included in the multiple regression analyses.

Descriptive statistics (means, SDs, ranges, and proportions), tests for normality
(Kolmogorov-Smirnov), and equality of variances (Levene) were calculated for all
outcomes. To identify the potential predictors of participation, forward multiple linear
regression analyses were employed. The forward method was chosen, because it tends
to avoid that two highly correlated variables be entered into the model when one of
them is already in, reducing the chance of collinearity (36). Two models were created:
one for the daily activity and another for the social role sub-scale of the LIFE-H 3.1-
Brazil. Variable entry for the regression model was set at 0.05, and removal was set at
0.10. Plots of the residuals against the predicted values, histograms of the residuals,
outliers, and multicollinearity (variance inflation factor) were examined, to determine if
there was violation of the assumptions of regression. All analyses were carried-out
using the SPSS for Windows software (version 19.0).

RESULTS

From a list of 485 individuals, 47 (10%) were not eligible for several reasons,
such as cognitive impairments, aphasia, other disabling health conditions, or bilateral
stroke. Of the 438, 286 (59%) potential participants were excluded due to incorrect
contact information (n=198) and refusals (n=88). Out of the 152 subjects, who agreed to
participate, 30 did not show up on the day of the test, despite prior confirmation. Thus,
122 individuals agreed to participate and were physically screened. Thirteen did not
meet the inclusion criteria, due to cognitive impairments (n=6), other non-stroke related
conditions (n=5), and bilateral stroke (n=2). Therefore, 109 participants were evaluated.

They had a mean age of 58 years (SD 12) and a mean time since the onset of the
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stroke of 5.3 (SD 5.3) years. Their characteristics and the descriptive data of all
evaluated outcomes are reported in Table 1.
INSERT TABLE 1 ABOUT HERE

In both models, the following 10 potential predictors were included: muscular
strength, motor coordination, capacity and performance measures of both UE and LE,
depressive symptoms, and environmental factors. For the daily activity model, the
regression analysis revealed that four predictors (locomotion ability, manual ability,
depressive symptoms, and walking speed) were kept in the model (Table 2). The
ABILOCO-Brazil scores alone explained 39% (F=66.5; p<0.0001) of the variance in the
daily activity sub-scale. When the ABILHAND-Brazil scores were included in the model,
the explained variance increased to 49% (F=50.5; p<0.0001). By adding the GDS
scores and walking speed, the explained variance increased to 54% (F=10.2; p=0.002)
and 59% (F=15.1; p<0.001), respectively. All variables were positively correlated with
the daily activity scores, except the depressive symptoms, which were negatively
correlated. This indicated that individuals, who had better perception of locomotion and
manual abilities, higher walking speeds, and less depressive symptoms, were less likely
to have restrictions in daily activities.

For the social role model, the regression analysis revealed that three predictors
(walking speed, depressive symptoms, and UE function) were kept in the model (Table
2). Walking speed alone explained 32% (F=47.8; p<0.0001) of the variance in the social
role sub-scale scores. When the GDS scores were included in the model, the explained
variance increased to 42% (F=11.4; p<0.0001). By adding the TEMPA, the explained
variance increased to 49% (F=12.9; p=0.001). Walking speed and TEMPA were
positively correlated, whereas the depressive symptoms were negatively correlated with
the social role scores. This indicated that individuals, who walked faster and had better
UE function and less depressive symptoms, were less likely to have restrictions in social
roles.

INSERT TABLE 2 ABOUT HERE
DISCUSSION

This study aimed at investigating the potential predictors of restrictions in
participation, based upon the LIFE-H 3.1-Brazil daily activity and social role sub-scales
with individuals with chronic stroke. Therefore, impairment and activity limitation
variables, as well as environmental factors, which were already found to be associated

with restrictions in participation, were included in the regression analyses. The results
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showed that participation was best predicted by activity-related measures of locomotion.
The daily activity sub-scale was better predicted by measures of performance, whereas
the social role by measures of capacity. Depressive symptoms were the only
impairment variable which was retained in both models.

Performance measures of locomotion and manual ability were the best predictors
of the daily activity model and explained 49% of the variance. Locomotion ability, as
determined by the ABILOCO-Brazil scores, alone explained 39% of the variance. The
daily activity sub-scale includes mainly life habits that are carried-out in a home
environment, such as preparing a meal, getting into and out of bed, taking bath or
shower, and dressing and undressing upper and lower half of the body (22). The
ABILOCO covers activities, which are carried- out usually in the home environment,
such as “walking indoors holding pieces of furniture” (33). Thus, the findings that the
ABILOCO scores were found to be the best predictors of the daily activity sub-scale
may be explained by the fact that this sub-scale evaluates tasks, which the individuals
execute mainly in the home environment. Another possible explanation is that the
ABILOCO is a self-reported measure, which explores a representative repertoire of
locomotion skills, such as managing stairs, walking, turning, and striding over an object,
and the individuals estimate their levels of locomotion ability, regardless of the
strategies used.

In the present study, the participants showed high levels of locomotion ability,
since their mean score was above the average difficulty of the items, i.e., above zero.
These findings may be also due to the use of adaptation strategies and/or
environmental modifications, since the home environment, which is familiar and well-
known by the individuals, is more susceptible to the use of compensatory strategies.
The interactions between the persons and their environment describe how individuals
adapt themselves or their environments to achieve a better match between competence
and environmental press (37). Thus, individuals at the chronic phase after stroke may
better perceive performance, due to the use of compensatory strategies, mainly those
related to locomotion ability, and, consequently, increased participation in the daily
activity sub-scale.

On the other hand, capacity measures showed to be the best predictors of the
social role sub-scale and explained 39% of the variance. Walking speed alone
explained 32% of the variance in this model. The social role sub-scale includes habits

related to community life, such as getting to public buildings and commercial
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establishments, and recreational activities, such as attending sporting, artistic, or
cultural events (22), which require community ambulation. Community ambulation
requires managing complex environmental demands, such as time constraints (36,38)
and walking speed above 0.8 m/s has been identified as an important contributor to
community ambulation (7,11,38). Higher walking speed is necessary for community
ambulation, being needed to successfully cross roads before traffic light changes and
getting on and off buses and subways (38). Individuals, who need more time to carry-
out ambulation activities in the community, may feel insecure and restrict their activities
to their home environment.

For both sub-scales, the variables related to locomotion, i.e., locomotion ability
and walking speed were the main predictors. Although measures of activity-related
measures of the UE were retained in both models, these variables added little to the
explained variance. The ABILHAND scores accounted for an additional 10% of the
variance in the daily activity sub-scale and the TEMPA accounted for an additional 7%
of the variance in the social role sub-scale. The LIFE-H 3.1 includes many items related
to locomotion, which are directly or indirectly required during the accomplishment of
many daily activities and social roles, such as housing (maintaining, entering, and
exiting home), community life (getting to public buildings and commercial
establishments), and recreational activities (attending sporting, artistic, or cultural
events) (22). Limitations in locomotion are the most disabling aspects of individuals with
stroke (39). These findings corroborate those of a previous study (11), that found that
locomotion limitations also explained restrictions in participation, such as walking speed
(R?=0.32; p<0.01), distance covered (R?=0.28; p<0.01), and ability to ascend (R?=0.32;
p<0.01) and descend stairs (R?=0.31; p<0.01). In this sense, home and community
locomotion appeared to be essential for participation and increases in walking speed
and locomotion ability should be the main goal for both professionals and individuals
after stroke, when the aim is to increase the levels of participation.

Finally, the depressive symptoms accounted for 5% and 10% of the variance in
both the daily activity and social role sub-scales, respectively. Previous studies reported
negative relationships between the occurrence of depressive symptoms and
participation (8-10). However, two of these studies pointed-out that the contribution of
the depressive symptoms decreased over time (8,9), considering the amount of the
variation of the total LIFE-H scores explained six months after discharge from an

intensive rehabilitation programme (R?=0.23; p<0.001) (8) and 2-4 years later (R*=0.03;
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p=0.03) (9). These results suggested that the reduced impact of depressive symptoms
on participation may be due to improved functional levels (40), probably due to the
reduction of impairments and development of compensatory strategies at the chronic
phases after stroke (41).

In the present study, none of the measures of motor impairment was kept in the
model. Previous studies reported that measures of muscular strength explained little of
the variance in participation, which was assessed by community ambulation (number of
trips and walking-related activities) (7) and quality of life (Stroke specific quality of life
scale — UE section) (6). These differences may be due to the differences in the
definition of participation. Although these studies found that measures of strength
showed to be the main predictors for carrying-out activities involving both UE (6) and LE
(7), the increased explanatory power may be explained by the fact that specific areas of
participation were evaluated. In contrast, when participation was assessed in a more
comprehensive manner, using the LIFE-H 3.1-Brazil scores, the activity-related
measures appeared and had a higher explanatory power.

The relationships between motor coordination and participation have also been
previously reported (8,9). Motor coordination of the LE was able to explain 31% and
15% of the variance of the LIFE-H scores at six months (8) and two to four years after
discharge from an intensive rehabilitation programme (9), respectively. These results
(8,9) indicated that the contribution of motor coordination decreased over time. In the
current study, the participants were at chronic stages after the stroke, which may
explain the absence of the influence of individual motor impairments on participation, in
detriment of other components of functionality, especially those related to activities.

In the present study, the environmental factors were not retained in any of the
models. These results do not agree with those reported by Rochette et al. (12), who
found that the perceptions of environmental barriers explained a small amount of the
variance of the total LIFE-H scores (R?=6.2%; p<0.005) six months after discharge from
an intensive functional rehabilitation unit. It is important to point-out that, opposite to the
present study, Rochette et al. (12) did not include any measures of activity. These
findings demonstrated that measures of activity limitations appear to be significant
contributors of participation after stroke, compared to the environmental barriers and/or
facilitators. This may be due to the process of adaptation to the physical and
psychosocial consequences of the stroke (41), which could reduce the impact of the

environmental factors.
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The selected variables together were able to explain 59% and 49% of the
variance in the daily activity and social role models, respectively, suggesting that
participation could also be explained by other variables, such as personal factors, which
were not included in the analyses. The strength of this study was that it conducted a
comprehensive assessment based upon the ICF model and included measures of
impairment and activity of both UE and LE, as well as environmental factors, which can
be addressed during rehabilitation interventions. Finally, the majority of the participants
had a community- ambulation status and relatively high levels of participation, which
may affect the generalizability of the results. Therefore, the present findings could not
be generalized to individuals with different characteristics.

In conclusion, the findings of the present study demonstrated that activity-related
measures were the best potential predictors of participation of community-dwelling
chronic stroke survivors. Locomotion ability and walking speed were the most important
predictors of both daily activity and social role sub-scales of the LIFE-H. Thus, when
planning interventions aimed at improving levels of participation for individuals with
stroke, rehabilitation professionals should target locomotion training, especially of
complex activities, which are needed for both home and community environments.

Additionally, the presence of depressive symptoms should not be underlooked.
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Table 1. Clinical and demographic characteristics of the participants

Characteristic n=109
Age (years), mean (SD) 58+12
Sex, men, n (%) 64 (59)
Paretic side, right, n (%) 57 (52)
Time since the onset of the stroke (years), mean (SD) 5.4 (5.3)
Cognition (MMSE score 0-30), mean (SD) 24.7 (3.7)
Motor impairment (FMA), mean (SD) 70 (24)
Normal, n (%) 6 (6)
Mild, n (%) 10 (9)
Moderate, n (%) 22 (20)
Marked, n (%) 46 (43)
Severe, n (%) 24 (22)
Dependent measure
LIFE-H 3.1-Brazil — Daily activities, mean (SD) (1.4)
LIFE-H 3.1 Brazil — Social roles, mean (SD) (2.2)
Independent measures
Impairment
Finger-to-nose test, Rd%, mean (SD) 48 (39)
LEMOCOT, Rd%, mean (SD) 42 (38)
Grip strength (Kgf), Rd%, mean (SD) 51 (34)
LE strength (Kgf), Rd%, mean (SD) 34 (24)
GDS score (0-15), mean (SD) 5.7 (3.5)
Activity limitations
ABILHAND (logits), mean (SD) 1.0 (1.6)
ABILOCO (logits), means (SD) 2.6 (1.9)
TEMPA (s), means (SD) 100 (46)
Walking speed (m/s), mean (SD) 0.81 (0.35)
Environmental factors
MQE — Barrier, mean (SD) 2.5 (0.5)
MQE - Facilitator, mean (SD) -2.1 (0.7)
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SD: standard deviation; MMSE: Mini Mental State Examination; FMA: Fugl Meyer Assessment; LE: lower
extremity; Rd: residual deficit; GDS: Geriatric Depression Scale; TEMPA: Test d'Evaluation des Membres

Supérieurs de Personnes Agées; MQE: Measure of the Quality of the Environment.
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Table 2. Results of the regression analyses regarding the potential predictors of
participation, as assessed by the daily activity and social role sub-scales of the LIFE-H
3.1-Brazil (n=109).

Daily activity

B 95% Cl for B B R SEE
Constant 7.1910.44 6.32 to 8.06 - - -
ABILOCO 0.18+0.07 -0.08310 0.32 0.22 0.39 1.13
ABILHAND 0.23+0.07 0.091t0 0.37 0.25 0.49 1.03
GDS -0.13+0.03 -0.191t0-0.08 -0.32 0.54 0.99
Gait speed 1.09+0.35 0.391t01.79 0.26 0.59 0.92
Social role

B 95% Cl for B B R SEE
Constant 7.04+0.70 5.64 to 8.43 - - -
Gait speed 2.92+0.46 1.99 to 3.85 0.46 0.32 1.80
GDS -0.24+0.05 -0.32t0-0.15 -0.38 0.42 1.65
TEMPA -0.01£0.004 -0.02to0-0.006 -0.27 0.49 1.56

GDS: Geriatric Depression Scale; TEMPA: Test d'Evaluation des Membres Supérieurs de
Personnes Agées; B: regression coefficients, followed by the respective standard error; Cl:
confidence interval; B: standardized regression coefficient; R®: coefficient of determination;
SEE: standard error of the estimate.
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4 CONSIDERAGOES FINAIS

A presente tese de doutorado é coerente com a linha de pesquisa de Estudos
em Reabilitacdo Neuroldégica no Adulto do Programa de Pés-Graduacdo em Ciéncias
da Reabilitacgo (UFMG), que possui a estrutura conceitual da CIF como
fundamentacdo e modelo teérico. A CIF foi publicada pela Organizacdo Mundial de
Saude com o objetivo de proporcionar uma estrutura conceitual que auxilie na
compreensao, sob uma perspectiva biopsicossocial, do impacto de uma condicdo de
saude e dos fatores contextuais na funcionalidade. A estrutura conceitual da CIF
representa um importante avangco para uma visdo mais abrangente da saude e
funcionalidade humana, proporcionando uma estrutura conceitual inovadora que auxilia
no direcionamento da pratica clinica e da realizacdo de pesquisas relacionadas a
compreensao dos diversos aspectos que influenciam a funcionalidade apds a
ocorréncia de uma condicao de saude. Porém, apds 15 anos de sua publicacao, ainda
ha algumas barreiras que dificultam sua efetiva implementacdo, tais como
disponibilidade de instrumentos de avaliagdo condizentes com sua estrutura tedrica e
compreensao em uma perspectiva abrangente da relacdo entre os componentes da
funcionalidade.

Esta tese apresentou a ousada proposta de analise abrangente, conforme
preconizado pela CIF, dos potenciais preditores da restricdo da participacdo de
individuos p6s-AVE na fase crénica de evolucdo. Para que tal objetivo fosse alcangado,
foi necessaria a contribuicdo de um empenhado grupo de pesquisa, que contou com
cinco pesquisadores responsaveis pela coleta de dados e trés alunos de iniciagao
cientifica responsaveis pelo recrutamento dos participantes. Para o desenvolvimento do
manuscrito apresentado como estudo principal da tese, foi necessaria a realizagao de

adaptacao transcultural e/ou avaliacao das propriedades de medida de instrumentos de
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medida, amplamente referenciados na literatura internacional devido sua utilidade
clinica e adequadas propriedade de medidas, nos componentes estrutura e funcao do
corpo (LEMOCQOT); atividade — habilidade de locomocao (ABILOCO-Brasil) e
habilidade manual (ABILHAND-Brasil); participacdao (LIFE-H 3.1 Brasil) e fatores
ambientais (MQE-Brasil). Isso s6 foi possivel pela realizacao de estudos paralelos, que
foram desenvolvidos em quatro dissertacées de mestrado. Destaca-se que todos estes
instrumentos ja estdo disponiveis, sem custos, para utilizacdo por profissionais da
reabilitacdo em contexto clinico e de pesquisa.

A participagdo € um construto abrangente, que inclui diversos aspectos
relacionados a situacdes de vida de um individuo. Para contemplar a diversidade do
construto participacao, foram realizadas analises dos potenciais preditores da
participacdo por meio da construcdo de dois modelos, que correspondem as duas
escalas do LIFE-H 3.1 Brasil: atividades diarias e papéis sociais. Os resultados
indicaram que individuos na fase crbénica de evolugcdo po6s-AVE apresentam
comprometimento em varios componentes da funcionalidade. Porém, o componente
atividade, especialmente as variaveis relacionadas a locomocao, foi o principal preditor
para ambos o0s modelos de participacdo, sendo as variaveis de desempenho as
principais preditoras no modelo de atividades diarias e as variaveis de capacidade para
o modelo de papéis sociais. Estes resultados reforcam a hipotese de que sao
necessarias diferentes niveis de habilidades, principalmente aquelas relacionadas a
mobilidade, para realizacao de diferentes habitos de vida que compdem a participagao.

Varios itens do LIFE-H 3.1-Brasil requerem diretamente habilidades de
locomogao, como nas areas de mobilidade e recreacgao, e também indiretamente, como
nas areas de nutricdo e cuidados pessoais. A realizacdo de atividades no ambiente
domeéstico, prioritariamente enfocadas na subescala atividades diarias, € influenciada

de forma mais importante pela percepcdo do desempenho. O ambiente doméstico é
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suscetivel a utilizacado de estratégias de adaptacdo ou modificacbes ambientais, uma
vez que neste ha maior possibilidade do uso de estratégias compensatérias. Desta
forma, individuos na fase crénica de evolucao p6s-AVE podem apresentar uma melhor
percepcdo do desempenho devido ao uso de estratégias compensatorias,
principalmente relacionadas a locomogédo, e, consequentemente, melhor nivel de
participacdo em atividades diarias. Por outro lado, para realizagdo de habitos de vida
no ambiente comunitario, prioritariamente enfocados na subescala papéis sociais, é
necessario o nivel maximo de habilidade, o que corresponde ao qualificador
capacidade. Neste sentido, para realizacao de atividades no ambiente comunitério, é
necessario nivel maximo de habilidade para lidar com as complexas demandas
ambientais, que incluem deslocar-se pelas superficies irregulares de calcadas, bem
como atravessar ruas, acessar os edificios e utilizar de transporte publico.

Nao foi observada influéncia direta dos componentes fatores ambientais e
estrutura e funcdo do corpo na participacdo, com excecao de sintomas depressivos,
que apesar de pequena, contribuiu para os dois modelos e, portanto, ndo devem ser
negligenciados. Este fato indica que na fase crénica de evolucdo, a percepcao do
desempenho e a capacidade sdo mais relevantes para a realizacao de habitos de vida
em situacao de vida real. O processo de adaptacédo pds-AVE pode resultar em uma
melhor habilidade para realizacao de atividades relevantes, a despeito da persisténcia
de deficiéncias na funcao fisica e/ou barreiras ambientais.

Apesar de somente 23% dos contatos em potencial terem participado do estudo
principal, o tamanho minimo da amostra foi alcancado. Sendo assim, a perda
substancial de potenciais participantes entre o contato no recrutamento e a avaliacédo
demonstra os desafios para recrutamento de participantes em estudos transversais,
porém, ndo pode ser considerada uma efetiva limitagdo. Ressalta-se que os resultados

da presente tese ndao podem ser extrapolados para individuos com caracteristicas



74
diferentes da amostra investigada. Estudos futuros devem ser realizados para se
investigar se o treino especifico da tarefa, com énfase na habilidade de locomocéao e
velocidade de marcha, pode resultar em melhores niveis na participacdo de individuos

pds-AVE.
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5 CONCLUSOES

Os resultados desta tese permitiram a caracterizacdo da funcionalidade de
individuos na fase crénica pés-AVE e demonstraram o valor preditivo de variaveis
passiveis de intervencdao nos componentes estrutura e fungdo do corpo, atividade e
fatores ambientais para a participacdo. Os principais achados demonstraram que as
variaveis relacionadas ao componente atividade, principalmente as referentes a
locomocgao, foram as principais preditoras da restricdo na participacdo em individuos
pds-AVE, sendo que a contribuicdo dos sintomas depressivos, apesar de pequena, nao
deve ser negligenciada durante o processo de reabilitacdo. N&ao foi observada
influéncia direta de deficiéncias na funcao fisica, bem como fatores ambientais, na

restricdo na participacgao.
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MEASUREMENT PROPERTIES OF THE LOWER EXTREMITY MOTOR
COORDINATION TEST IN INDIVIDUALS WITH STROKE
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(Myjectives: To evaluate the construct validity, imter- and
intra-rater reliabilities, best scoring method and testing
methods (direct vs video observations), and to determineg
the smallest real difference (SRD) and standard error of the
measurement (SEM) of the Lower Extremity Motor Coordi-
nation Test (LEMOCOT).

Design: Methodological study.

Subjeces: Thirty-six stroke subjects.

Methods: Outeomes include measures of motor recovery,
muscular tone, strength, motor coordination, foot tactile
sensation, and gait speed.

Resuls: The LEMOCOT scores were able to discriminate
between stroke individuals from those predicted for healthy
subjects, between the paretic and non-paretic limbs for both
the sub-acute and chronie gronps and differentiated between
individuals with different functional levels and degrees of
mator recovery. For the intra- and inter-rater reliabilities,
very high and significant coefflicients were found for both the
paretic and non-paretic lower limbs for both groups (intra-
class correlation coeficients (10C) =097, p<0.0001). Signifi-
cant differences were found regarding all scoring methods
(18.91<F=1749, p<0.0001), but they were not clinically
important and all showed adequate test-retest reliability and
acceptable SRD and SEM (<15%) values. There was also
agreement between the scores from the direct and video ob-
servations.

Conclusion: The LEMOCOT demonsirated adequate meas-
nrement properties in stroke snbjects and, therefore, conld be
an appropriate measure for research and clinical purposes.

Key words: reproducibility of resulis; motor skills; lower ex-
tremuty;, stroke.
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INTRODUCTION

Motor coordination (MC) or dexterity refers to the ability
to perform a motor task in an accurate, rapid and controlled
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manner { 1) and 15 usually tested under conditions where some
temporal and spatial accuracy are required. Adequate coor-
dination of the lower limbs is important for the performance
of activities of daily living and for an independent life (2). It
is recognized that the negative motor impairments following
uppeer motor neurone damage, e.g. loss of strength and dexter-
ity, eoninibute to disability (2, 3). Therefore, since therapeutic
interventions aim to improve MC, it 15 necessary to use valid
and reliable instruments for the accurate measurement of MC
impairments.

The Lower Extremity Motor Coordination Test (LEMOCOT)
was developed to quantitatively assess lower limb coordina-
tion {4) and its reference values were established for healthy
individuals, based on their ages and genders (5). 115 a simple
test (4), with good climical utility (5}, adequate test-retest reli-
ability (4), has the ability to detect changes in MC after stroke
(6) and lower back pain (7), and it 15 a strong predictor of social
participation after stroke rehabilitation (8). Its convergent
construct validity was demonstrated by the significantly high
correlations with physical and functional tests, and its diver-
gent validity was demonstrated by the lack of correlation with
cognitive or visual percepiual tests. In addition, the LEMOCOT
scores discriminated between stroke subjects discharged to
long-term care vs other living environments (4).

Several methods to obtain the LEMOCOT scores have been
found. Yildrim et al. (7) used the highest values of 3 attempts
with individuals post-operatively, while Desrosicrs ct al. (4)
reported the mean of 2 trials with stroke subjects. A recent
study demonstrated that, in healthy subjects, only 1 trial was
sufficient to generate reliable scores (5). Thus, it is necessary
1o investigate the best method to obtain reliable scores for
stroke subjects, Furthermore, the investigation of the feasi-
bality of using videos to obtain the LEMOCOT scores within
research contexts, where blind evaluation i1s required or when
it 15 necessary to evaluate a large population, as in multicentre
studies, might increase the usefulness of the test.

The test-retest reliabality of the LEMOCOT was previously
investigated for people with neurological impairments, includ-
ing multiple sclerosis, fractures, stroke, ctc. (4), but its inter-
and intra-rater reliabilities, as well as its ability to detect real
changes, were determined only for healthy subjects (5), It is
well known that both validity and reliability are not inherent
to an instrument and should be investigated within the context
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of its intended use, such as the population’s characteristics (9).
Therefore, before the LEMOCOT could be widely used with
subjects with siroke, these measurement propertics should be
established.

Construct validity is a property that can be evaluated, among
other methods, by comparing the scores of groups that differ in
some characteristics or abilities (10). It has been reported that
deficits in MC after stroke depended on the levels of functional
and motor recovery (2, 11), as well as the time since the onset
of the stroke (12). Thus, it 15 important to investigate whether
the scores of a practical test, such as the LEMOCOT, could be
ahle to discriminate between subjects with various functional
and motor recovery levels in different stages after stroke.
Moreover, after a stroke, the presence of hemiparesis generates
imbalances between the paretic and non-paretic sides. It 15 also
important to determine whether the LEMOCOT scores are able
to detect differences between the paretic and non-paretic limbs.

Instruments should also be able to detect changes over ime
(%, 13). To detect a real clinical change, the differences between
the scores generated by 2 independent evaluations should be
greater than the error values (9, 14). The magnitude of these
errors 1s measured by the smallest real difference (SRD),
which 1s estimated by the standard error of the measurement
{SEM) (13). Thus, since the LEMUOCOT has been shown to be
a practical and useful test to be applied within both research
and clinical environments, it 1s important to have these meas-
urement properties established for stroke subjects.

Therefore, the purposes of the study were: (i) to further
investigate the construct validity of the LEMOCOT, using the
known groups method, by verifving is ability of discriminate
between individuals with and without stroke (predicted values
for healthy subjects of similar ages and genders), between the
paretic and non-paretic lower limbs, and individuals at chronic
and sub-acute stages with various levels of motor recovery and
functional performances; (i) to verify its intra- and inter-rater
reliabilities; (i) to determine the best scoring methods (first
trial vs the mean of the first 2 and last 2 trials, vs the mean of
3 trials) and the best testing methods (direct vs video observa-
tion); and (iv) to determine the smallest real differences (SRD)
and the standard error of measurement (SEM) values,

METHODS

Pariicipars
Community=-dwelling people with stroke living in Belo Horizonte,
Birazil, were recruited by means of adverisements and by sereening
out-patient clinies in university hospitals, Subjpects were included if
they were = 20 years of age; were at least 3 months since the onset of
the stroke; had weakness andfor increased onus of the paretie lower
limb muscles, as determined by 15% strength differences between the
paretic and non-panetic limbs { 15) andfor scoees different from zero on
the modified Ashworth Scale (16);, and had no cognitive impairments,
as determined by the following education-adjusted cut-off seores on
the Minemental state examination: 18719 for the individuals with -
literacy and 24425 for those with basic educaton (17).

Considering that the first aim of the study was to verify the ability of
the LEMOCOT indiscriminating between mdividuals with and without
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stroke, the sample size caleulation was based on a pilot study, which
included the data of the first 10 participants, who had mean scores
of 6,43 (standard deviation (S0} 7.12) These values were compared
with thode predicted for healthy subjects of similar ages and genders
(2692 (SD 5.28)). Considering the differences in scores of 20049 (5D
B.95), a power of 80%, a confidence mterval of 95% and a signifi-
camce level of 5%, & subjects would be required o detect differences
between stroke and health reference values. However, considering the
other objectives and 1o obtain sample vanability regarding the levels
of functional performances, the target sample was expanded o 36
individuals, who were divided into post-siroke stages (18 sub-acute
and 1% chronic), mcluding & subjects in each gait category (household
ambulation: <0.4 m/fs, limited community ambulaton: 0408 m's,
and commumnity ambulation: > 008 mis) (18]

Provedures

Before data collection, eligible participants were informed about the
objectives of the study and provided consent, based on previous ap-
proval fram the University ethical review board. Demographic and
the following elindcal data were collected by well-trained physical
therapists: motor recovery of e lower limb was assessed by the Fugl-
Bleyer [ FM) lower limb section scores (19); wnus of the knee extensor
and ankle plantar lexor muscles, with the Modified Ashworth Scale
{16, foot iom, by the S Werratein monoflament tactile
sensation test {20, isometric strength of the hip Aexor and knee lexon!
exiensor muscles, with the manual dynamometer {MicroFET 2MT
(Microfet 2MT Hoggan Health Industries, West Jordan, UT, USA))
(21}, and comfortable walking speeds, by the 10-m walk west (18]

The motor recovery levels of the lower limb were classified, as fil-
lows: The wital Fugl-Meyer soore of 34 poinis indicate normal motor
funetion; the scores between 29 and 35 indicate mild impairments,
thiose between 23 and 28, moderate impairments, those between 18 and
22 marked impairments, and those =17 reflect severe impairments (19),

The orange Semmes-Weinstein monofilament test was used 1o
eatimate the tactile sensaton at 10 sites of the paretic foot, following
previously recommended procedures (20). These sites were randomly
tested 3 times and 1 correct response outl of 3 indicated preserved
prodective sensation. Thus, the seores ranged from 2ero | no sensation )
o 10 {preserved sensation in all tested sites) (20).

All strength measurements were Liaken with the participants lying in
supine. Following previowsly deseribed protocol (21, the lower limb
1o e tested was placed on a stood in 90 of hip and knee flexion and
the participants were instructed 1o push a8 hard as they could agains
the dynamometer for 3— 5

All participants performed the LEMOCOT 3 tmes, first with their
noreparetic, followed by their paretic bower limbs, based on previously
deseribed procedures (4, 5). They sat on an adjustable chair with theie
feet resting fAat on a thin rigid foam, heels on the proximal target, and
with knees at ®* of flexion. Then, after a familiarization trial, they
were ingtructed alternately o touch the proximal and diseal targets
placed 30 cm apart with their big toe, for 20 5. They were instructed
nol o sacrifice the sccuracy of the wuches not the quality of the
movement o increase speed, and the number of ouched targets was
counted and registered for amalyses.

Courstrract vali dﬂj.'

Comstroct validity was asiessed with 36 stroke subjects (13 sub-acute
and 1% chronic). To evaluate whether the LEMOCOT could diseriminate
berween individuals with and sathow stroke, the scores of the stiroke
subgects were companed with those predicted for age and gender-matched
healthy subjects, wing the predictive equations reponed by Pinheino e
al. {5). For the non-paretic lower limb, the equation for the dominsam
side of healthy subjects was applied, whereas for the paretic limb, that
of the son-domimant side was wed (5). Differences in the LEMOCOT
seores between the panetic and non-paretic lower lmbs, a3 well a3 be-
pween the groups of sub-acute and chronic stages, were abao investigated,
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Inter- and intra-rater reliobilities, best scorimg method, best testing
method, and SRD and SEM valwes

For this part of the study, 20 subjects, 12 men, with a mean age of 4.5
years (standard deviation (SD) 11.1) partcipated. They performed 3
LEMOOCOT trials with both paretic and no-paretic bower limbs, which
were fecorded using a video camera (Somy DCR — DVDAOE (Sory,
The Heights, Brooklands, Weybridge, Surrey, UK)). To determine the

imer-rater reliability, 2 trained maters (KKPM, PRA), simultaneously

and independently sconed the LEMOCOT, For the intra-rater reliabaliy,

60 videos were randomly analysed al normal speeds, by examiner |
{KEPM) on 2 secasions, 30 days aparn.

Tir determine the best scoring method, the scores from the first trial
wi the mean of the first 2 and last 2 trials, vs the mean of 3 rals were
compared. For the best testing method, the scores obiained from direct
va wideo ohservations were compared. To determine the SEM and SRD,
the same panticipants were ssessed twice by examiner | (KEFM), on2
different occasions, 5-T days apart (9), The intra-class correlaton coefs
fretents { 10 Ca) were used o caleulate the SEM and SRD values (13, 22).

Statistical analyses

All analyges were carried oul with the SPSS software for Windows
with & significance level of 5% Descriplive statistics and tests for
normality and equality of variances were caleulated for all oueomes.
Mixed repeated measure analyses of vanance [ANOVAS) were
employed to imvestigate the main and imeraction differences in the
LEMOCOT seores between the stroke group and the predicted values
of matched healthy subjects and sides | paretie/mon-dominant and non-
pareticfdominant limbs) and between the stroke subjects al chronic
and sub-acute stages. One-way ANOVAL were used 1o investigate
whether the LEMOCOT scores could discriminate between subjects
with vanous motor and functonal levels.

Table |, Participamts ' characteristics

ICCs (3,1) wene caleulated 1o assess the intra-rater eliability, where-
as, I0Cs (2,1) were employed to assess the inter-rater and test-retest
reliabilities, along with their respective confidence intervals. 10Cs
=000 were indicative of very high reliability, 0.T0<ICC <0.89, high;
0.50=10C <060, moderate; 0,26 10C 20,49, low, and 1CC 20,25,
very low (23) I0Cs were also caleulated 1o verify the levels of
apreement berween direct vs video observations, Repeated measure
AMOVAL were used Lo compare the seores from the first thal, the mean
of the first 2 and last 2 trials, and the mean of 3 trials. Test-retest 1CC
and the SEM values were caleulated for all evaluated sconng methods,

The SEM and SRI were caleulated following previously recom-
mended formulae (9, 13, 22, 24). To judge whether the measurement
error was small enough for the 151 10 be weful, the SEM values were
expressed as percentages and those lower than 15% were considered
accepiable (13)

RESULTS
Participmnts ' characteristics

The climcal and demographical charactenistics of the 36 stroke
subjects are summarized in Tahle 1.

Consiruct validity

The LEMOCOT scores discnminated between individuals with
and without stroke, with significant differences between the
scores of the stroke subjects, compared with those predicted
for healthy subjects of similar ages and genders. However,
significant mteraction effects (F=350.11, p<0.0001) were

Tanal Subeacute phose Chromic phase
Variable (=135} (=18} (m=18)
Gender, men, n 21 10 11
Age, years, mean (S0) [range) GLO(IZT)[31-81]  AZ5(15.9) [31-81]  59.5 (B.6) [43-73]
Time sance stroke (months), mean (SD) [range] 544 (6T7.2) [3-1%96] 4.3(1.3) [3-5] L6 (B29) [12-1%6]
Paretic side, nght, 15 9 [
Fosinl tactibe sensation, score (0100, mean (range) THEA(1=10) B AL =10) TAT 310
Tonus of the quadr il Hexir les, MAS scores (=), r
1] 1813 e 17
1 G ars 1
I+ L in s
2 56 EE] 3
k] 2 1 i
L] 11 (%] 14
Laowver limb mpairment, Fugl-Meyer scale dlassification, m
Mild 12 ] ]
Muoderate ] 3 5
Marked B 5 3
Sevene ] L] 1
Strergth of the paretic lmb (kef), mean {(range)
Hip flexors 14,4 (0=34) 16.2 (9-34) 12.5 {030}
Kree flexors 180 (0—62) 198 (0-62) 16.3 ({40}
Knee extersors 13,44 (D-33) 15,1 (0-33) 1.8 (0-30)
Ciail speed, mean (range)
<L mis =12 m=f n=f
(.25 (0.058-0,39) 027 (0.09-0.39) 024 {0.12-0.31)
0,408 mis n=|2 m=f R=f
0,70 (0.52-0.%0) 068 (0.52-0.75) 071 {0.58-0.80)
=08 mis =12 ir=f =k
1085 (0,51-1.54) 091 (081-1.02) 115 {1.54—1.54)

S standard deveation; MAS: Modified Ashwarth seale.
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Table 1l Descripive daia (meanssoiamdard deviations) and anatis of variarce (ANOFA) results regarding the comparisons of the LEMOCOT sores
benween the paretic and rov=paretic lower limbs ofthe stroke (=36 ard the predicred reference vates for healthy suhjects, metched by ages and genders

Pareticfnon-dominant limb Mon-pareticfdominant limb
Wariable Mean (510) Blean { SI) F, pvaluis
Ciroup
Stroke 1431 {12.26) 30,37 (9.00)
Reference value 29,70 (6. 13) 3108 (6.76) F interacton=50.11, p=<0.0001
Phaase
Sub-acule 1689 { 12.93) 2035 (10.34)
Chromic 11,72 (11.32) 3.3 (T6l1) F=63 8%, p=000001, without mteraction

S standard deviation.

found between the groups and sides, demonstrating that the
differences between the groups occurred only for the paretic
limb. The mean score of the paretic limb was equivalent to 5 1%
of the value predicted for the non-dominant limb of healthy
subpects (Table 1),

Considering the sub-acute and chronic phases and the pa-
retic and non-paretic limbs, ANOWVA revealed sigmificant mean
differences (F=63.89, p<0.0001 ) without interactions { F=3.21,
p=0.08), indicating that the differences between the sides oc-
curred fior both sub-acute and chronic groups (Table 11). The
scores also discriminated between individuals with different
functional levels, but only between those who were houschold
and community ambulators (F=7.50, p<0.01}). Similarly, the
scores were able to differentiate the levels of motor recovery
and significant differences were found between the subjects
with mild and severe impairments, as well as between those
with mild and marked impairment levels (F=11.07, p=<0.01).

Twter- and intra-rater relighilinies, besi scoring method. best
resting method, and SR and SEM values

The respective ICC values for inter- and intra-rater reli-
abulities were significant and very high for both the paretic
(ICC=0.99, p<0.0001) and non-paretic (.98 <ICC<0.99,
p=<0.0001) limbs and both sub-acute and chronic groups,
Similarly, as shown in Table II1, the test-retest reliability
ICCs were also very high (0.97<1CC<0.99, p<0.0001) for
all scoring methods.

AMOVAs revealed significant differences regarding all
scoring methods for both the non-paretic and paretic lower
limbs (18.91 < F<237.49, p<0.0001). However, they were
not clinically significant and all showed adequate test-retest
reliability and acceptable SEM and SRD values (Table III),
suggesting that any of them could be used. Thus, the means
of 3 trials were used for all analyses, based on the assumption

that, mathematically, the mean of higher number of trials would
be expected to reduce errors (7).

Far the best testing method, 60 recordings were analysed.
Mo significamt differences were found between the direct
(12,10 10.99) and video (11.95+ 10.75) scores and the 1CC
value found was very high (ICC=0.99, p<0.0001). These
results suggested that both methods can be used interchange-
ably, without affecting the test scores.

The SEM values found for both the paretic and non-paretic
limbs were lower than 15% (Table IV), The SRD values found
for the paretic (3.41 ) and non-paretic (4.32) limbs represented
the amount of error related to the measurement {Table IW),
Therefore, for significant changes to be detectable, the changes
in the scores should exceed these values.

DISCUSSION

This study aimed to further investigate the construct validity,
intra- and inter-rater reliabilities, best sconing method, best
testing methods of the LEMOCOT, and to determine how
much change would constitute real change outside of error.
The scores of the stroke subjects were compared with those
predicted for age and gender-matched healthy subjects, using
the predictive equations reported by Pinhero et al. (5)

The LEMOCOT scores differentiated between imdividuals
with and without stroke {compared with those predicted fior age
and gender-matched healthy subjects) and between the paretic
and non-paretic limbs. The mean scores of the paretic limb were
approximately half of those found for the non-paretic and those
predicted for the non-dominant limb of healthy individuals.
These findings confirmed significant losses in MC after stroke
{2). However, no differences were found between the scores
of the non-paretic limb and those predicted fior the dominant
limb of healthy subjects, This indicated that the loss of MC

Table 111, Lower extremity amotor coordimation fest (LEMOCOT) seones for the paretic and nonsparetic lower liovhs of both swb-acue and cromic

stroke sutyects fin=200 o all the investigated scoring methods

Paretic Mon-paretic Paretic Moa-paretic
Scoring method Mean (SD) [ICC] Blean (S [ICC] SEM SEM
Furst trial 13.6(10.9) [0.99] 285 (B.9) [0.95] 128 1LE3
Mean of the first 2 trials 138 (109 [0.99] 205 (8.9 [0.97] 125 1.58
Mean of the last 2 inals 14.7 {12.5) [0.949] 31.3(9.2) [0.98] 1.29 .85
Mean of 3 trials 14.3 (11.2) [0.99] 3004 (B0 [0.97) 1.23 156

SIx standard deviation; 10C! intra-class comelation coefficients.
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Table 1V, Test-rerest reliahility coeffictents, stndond error of the
mesurements, smallest real differences of the LEMOUOT scores jior
the paretic and non-paretic lower limbs of both sub-acure and chromic
stroke sulyects, haed on the mean off 3 trigls (o=

Lower limh 10 (95% 1) SEM (%) SRD
Paretic OO 100) 123 (R6) 341
Non-paretic DT 0y 136(5.10) 4.32

ICC: intrasclass correlation coefficients; C1: confidence imerval, SEM:
sandard error of the messurement;, SR smallest real difference.

of the non-parctic limb was not significant. These findings
corroborated those of Raja et al. {25), who investigated MC
of the non-paretic limb of stroke subjects during gait. They
recognized that the emergence of new compensatory elec-
tromyography patterns was not reflected in decreased motor
performance of the non-paretic limb.

Differences in the scores between the sub-acute and chronic
groups were also investigated, since changes in clinical status
are expected over time (2). In the present study, no significant
differences were found. These findings are in agreement with
previpus reported results (26, 27), which suggested that most
of the motor recovery occurred, primanly during the acute
stages, 1.e, within the first 3 months.

Other factors that could affect MC, such as functional lev-
els, were also investigated, (Gait is an activity that requires
adequate MC of the lower limbs, since the intensity and du-
ration of muscular activity are continuously and selectively
modulated (28). Thus, as an mstrument that evaluates MC, it
was expected that the LEMOCOT scores could discriminate
between ndividuals with varnows functional levels. The results
showed significant differences between the subjects, who were
household and community ambulators. Considening that gait
15 a relatively complex activity, it can be influenced by other
factors, such as balance, strength, range of motion, muscular
tone, propricception, and posture (28). In addition, the diverse
patterns of recovery after stroke could also influence gait (29).
Thus, it 1s passible that the LEMOCOT scores could not dif-
ferentiate between all functional levels, because MC alone 1s
not the main determinant of walking speed.

It was also expected that the LEMOCOT scores could dis-
eriminate between individuals with various levels of motor
recovery. However, sigmificant differences were found only
between the subjects with mild and severe impairments and
mild and marked impairments. It should be noted that the
Fugl-Meyer classification is based on reflex activity, volitional
movements, sensation, passive joint movements, and pam, in
addition to MC (19). Thus, MC alone, which s the focus of
the LEMOCOT, could not discriminate between subjects at all
levels of motor recovery,

The intra-, inter-rater, and test-retest reliabilities were con-
sidered very high (ICC20.97), independent of the post-stroke
stage. These findings corroborate those reported by Pinheiro et
al. (5) wath healthy individuals. They also reported very high
ICC values for both the dominant and non-dominant limbs
(0.90<1CC < 0.99) (5). Desrosiers et al. (4) also found high
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test-retest reliability values (10C 20083 ) with 29 elderly subjects
with lower limb dysfunctions, including 20 stroke subjects.

The findings that significant differences were found regard-
ing the scoring methods did not corroborate those reported for
healthy subjects(5). Some learning effects cannot be ruled out.
However, the trend towards increasing scores 15 still lower than
the SRI} values. In addition, 1t is important to note that these
differences were not clinically meaningful, since all methods
demonstrated adequate test-retest reliasbility and SEM values.,
Therefore, for all analyses, the means of 3 trials were used,
based on the assumption that, mathematically, the mean of a
greater number of trials would be expected to reduce errors(9).

Regarding the best testing methods, the 10C values indicated
that both direct or video observations could be emploved in-
terchangeably according to the needs of the researchers and
therapists. Similar findings were reported for healthy mdividu-
als, indicating that both are reliable methods (5).

Finally, regarding the ability to deiect real changes, the low
SEM values({1.23 and 1.56) implied that the LEMOCOT scores
were stable. Low SEM values were also reported for healthy
subjects (1.54 and 1.97) (3} and for these with lower limb m-
parrmenisfdisabilitics { 1.55-3.87) (4). For real improvements to
be detected in stroke subjects, the scores should increase 4 and
3 poimnts, for the paretic and non-paretic lower limbs, respec-
tively. Mo other investigators have calculated the SRID for stroke
subjects. SRD values reported for healthy subjects (3) were &7
for the non-dominant and dominant lower limbs, respectively.

It is also important to refer back to the definition of MC. The
LEMOCOT includes all the factors quoted by Bernstein, since
the individuals should reach as many targets as possible, in an
accurate, rapad, and controlled manner. This proves, once again,
the adequacy of the LEMOCOT in measuning MC.

Study limitations

Although the sample was drawn from various settings, it was
not randomly selected and may not, therefore, be fully repre-
sentative of the stroke population. Furthermaore, in an attempt
to obtain sample variability regarding various functional levels,
the sample was swratified by their walking speeds. However,
when the analyses included motor recovery levels, the groups
were not evenly distributed across all levels.

Conclusion

The LEMOCOT scores discriminated between individuals
with stroke and the predicted values for healthy subjects, and
the parctic and non-paretic lower limbs, independent of the
post-stroke stages. It also differentiated individuals with dif-
ferent functional levels and degrees of motor recovery, Very
high intra- inter-rater, and test re-test reliability values were
found, Significant differences were found regarding all scor-
ing methods, but they were not clinically significant and all
showed adequate test-retest reliability and acceptable SEM
and SRI values. Finally, changes in the LEMOCOT scores
greater than /4 points for the paretic/non-paretic lower limbs
indicate real changes,
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ORIGINAL REPORT

CROSS-CULTURAL VALIDITY OF THE BRAZILIAN VERSION OF THE
ABILHAND QUESTIONNAIRE FOR CHRONIC 5TROKE INDIVIDUALS,
BASED ON RASCH ANATYSIS

Marluce Lopes Basliio, M3c', 1za de Faria-Fortini, MScz, Livia de Castro Magalhaes, PhDe,
Fernanda Sabine Munes de Assumpcao, M3ct, Augusto Cesinando de Carvalho, PhD= and
Luci Fuscaldi Teixeira-Salmela, PhD?

From the 'Depariment of Physical Therapy, “Depariment of Occupational Therapy, Universidade Federal de
Minas Gerais, Belo Horizonte and “Departmeant of Physical Therapy, Universidade Estadual Paulisia,
Prosidents Prudente, Brazil

Ojectzve: To evaluate the cross-cultural validity of the Bra-
zilian version of the ABILHAND for stroke individuals.
Subjeces: A total of 107 community-dwelling chronic stroke
survivors; mean age S8 years.

Methods: Cross-cultural adaptation of the ABILHAND fol-
lowed standardized procedures. Measurement properties
of the adapted version were analysed using Rasch analysis.
Cross-cultural validity was based on coltural invariance
analyses,

Resulte: The ABILHAND-Brazil demonstrated satisfactory
performance as a rating scale. Only one item exhibited misfit
to the Rasch model expectations. Principal component analy-
sis of the residuals showed that the manunal ability of the indi-
viduals encompassed different contents related to the dezree
of the paretic upper limb involvement in performing manual
activitizz. Some minor local dependency was identified in 2
pairs of items (residual correlations =0.3). Furthermore, the
adapted version exhibited high levels of reliability, no floor
effects, and minimal ceiling effect. Analyses of enltural in-
variance showed that the ABILHAND-Original and ABIL-
HAND-Brazil calibrations can be used interchangeably.
Conclusion: The ABILHAND specific for stroke individu-
als demonstrated satisfactory measurement properties for
use within both clinical and research contexts in Brazil, and
cross-cultural validity for use in imternational'multicentric
studies between Brazil, Belgium, and Italy.

Koy words: strokee; actrvities of daily living; upper extramity;
questicmmaires; psychometnies.

T Bzhabil hed 2016; 48- 6-13

Correspondence addvezs: Luei Fusealdi Teixeira-Salmela, De-
partmernt of Physical Therapy, Universidade Fedsval de Minas
Gerais, Avenida Antbnio Cavlos, §627, Campus Pampulha, BR-
31270-801 Belp Horizonrs, MG. Brazil. E-mail: [fer@ufing. br

Accepted Oct 14, 2015; Epub zhead of print Diec 11, 20135
INTEODUCTION
Stroke 13 the mam cause of death and dizability m Bra=l (1),

with an age-standardized incidence batween 216 and 252 per

J Rehabil Med 438

100,000 perzons/year (2). 4 Brarilian prospective population-
based study reported that cnly 43% of patients were independ-
ant in activities of daily living (ADL) one vear after stroke (33,

It 15 well-known that limitations m ADL are strongly as-
sociated with upper-limb (UL) impairments (4, 3), which are
commeon after stroke (8, 7). However, thaze relationships are
not always umivocal and predictable (8), since activity limita-
tions dapend on complex interactions between motor function
and contextual factors (%, 10). Thus, these limitations should
be independently measured nsmg specific testzs, m order to
axplore their associations with other constructs (8).

The ABILHAND 1= a questionnzire for the azzszsment of
manual ability, defined as the abilify to manage daily activi-
ties that require the uze of the UL, regardlass of the strategias
imvolved (9). The version for stroks mdividuals has shown
construet validity (%), adequate test-retest reliability (113,
and clinical utility (12). The ABILHAND was constructed
according to the Kasch measurement modsl, which allows for
the conversion of ordinal scores into linear measures (9). The
mam advantage of thiz iz that linear measures are exprezsad
on zeales with aqual units, allowing correct imferances from
direct inter- or mtra-indrvidual companszons (13, 143,

any studies have addreszad the cross-cultural vahdity of out-
comesz [15-17). The ABILHAND has great potential to be usad
withm cross-cultoral contaxts, smea 1ts cross-cultural validity
has already been examined betwean Belgian and [talian samples
with good results (9). However, its cross-cultural validity should
alzo be axamined with samples from other countries, =o that 1t
can be uzsed consistently in international studies.

Great emphasis has been placed on Fasch analysis for the
avaluation of erosz-cultural vahdity (10, 15-18), since it allows
the investigation of cultural invanance, 1.e. if a scale works in
the same way regardless of the country in which it 1z appliad
(13). The procedure is based on exammation of differential
item funetioning (DIF), ia. items that perform differently
from ome group to another (19, 20). Cultural mvanance of 2
zeale iz required to ensure that equivalent scores will represant
agquivalent levels of the measured construct across different
populations (16).
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The aim of this studv was, therefore, to evaluate the crosz-
cultural validity of the ABILHAND specific for stroke mdnridu-
als. First, the process of cross-cultural adaptation (21) of the
ABILHAND was conducted to enable its application in Brazil.
Fasch analyzis was performed to imvestizate whathes the adapted
version had adequate properties for the infended application (ap-
propriateness of the rating scals, constroct validity, raliabality,
zample targeting, and local mdepandance) (20). This analyzis
alzo zllows for the evaluation of erose-cultural validity (16).

METHODS
Paticipats
Commuamnity-dwelling people with stroke, living in the city of Belo
Horizonts, Brazil, were recruitad from the zenerz] commmmity throuzh
advertisements, from scresning gut-patient clinics in public rehabilits-
tion sarvices, and from lists of previous research projects.

Inclusion criteria were: =20 years of age; mean time since omset
of unilataral stroke at least § months; no cognitive deficits, as deter-
mined by the hMini-MMentzl State Examination cut-off scores (22);
clinical signs of hemiparesis, i.2. increazed tonos of the elbow fexor
mmscles, determined by scores diffarent from zero on the hodifiad
Ashworth Scale (23) and'or weskness of the shoulder flaxors, elbow
flexors/axtensars, wrist extanzors, end finger flewors, detenminad by
differences above 10% berween the paretic and non-paratic UL (24,
25). Exclusion criteriz were: individual: wnzble to exprass themsabras
varbally, thoze with imcarrected visuzl deficits, bilaters] hamiparesis,
and other dizabling rmuscoloskelstal or neurological conditions.

This study was spproved by tha ethical review board of the Univer-
sidade Federal de MMinas Geraiz, Brazil, and 2]l participants providad
writtan consent prior to data collection.

ABILHAND

The ABILHAMD, specific for stroke individozls, containg 23 bimarmal
activities, rated as: 0=Impossible, 1 =Diffical:, or 2=Easzy (). Iti=z
administered by interviews, during which the individuals are asked to
astimata their ability to parform the activities without help, imrespec-
tive of the limb(z) acmzlly u=ed to perform them and the strategy
nzad (26). Activities not attemptad during the previous 3 months are
nat scored and are emterad as missing responzas (2§}, The responses
should be submitted to Fasch analysis, which, Som the ordinal scores,
calibrates the shility of the individuals and the difficulty of the items
in 2 limear contivuum (3cale) divided into equal units (logis). The
manunzl ability messure iz equivalent to the individual's pogition along
this zcale (9, I6).

Procedures

Cross-cultural adgprarios. Cross-cultural sdapestion of the ABIT-
HAND followed recommmendad procedures (21, 27) and was camied-
out in 5 stages. First, the ABILTHAND was tranzlated from English
1o BErazilian Pormzuese, independently, by I bilingual translators,
whaose native language was Portoguese. Becondly, a synthesis of the
translations was produced, followed by back-translation, which was
carriad out independently by 2 other bilingnal translators, whose native
languaze was Englizh. Neither translator had access to the original
verzion, or was informed abount the concepts of the questionnaire An
axpert committee, comnposad of 3 physical therapists, 1 occupational
therapist, 1 translator, and 1 back-translator, then consolidated all ver-
zions of the guesticrmaire and developed its pre-final version. Finally,
the pra-final version was administered to 10 individuals with chromic
stroke, who responded to the questionnaire and wers asked to interpres
aach ftarn. As thera was no problem regarding the wording and clarity
of the items, the final verzion, ABILHAMND-Erazil, was established.

Cross-cultural validity: af ABILHANTY 7

Appiicarion gf ABILHAND-Braszil. Initially, all participamts wers
phyzically screaned to verify the aligibility criteriz. Demographic and
clinical information, such as the time since the onset of stroke, paretic
side, UL dominance previous to strake, and UL motor recovery, which
was aszassed using the Fugl-MMeyver asseszment (FRIA) scals — upper
limb section {28, 190, were obtzined for characterization purposes.
The ABILHAMND-Brazil was then individually spplied, following
standardizad procedures (26). All dats were collected by well-trainad
phrvzical therapists in 2 research leboratary setting.

Dz anaiyses

Rezch evunfysis. The process and conceps relaed to Fasch analysis are
discnszed in dedicated textbooks (14, 30) and articles (20, 31). Fasch
analysis was performed g the WINSTEPS software, version 3.81.0.
The rating scals modsl was used, considering that the 3-point rating
scale of the ABILHANWD should work similarly for all items (200

Analyzes were carried out, as follows:

Rorimg seale analysis. The appropristensss ofthe 3-point rating scale
of the ABILHANWD-EBrazil was evaluated according to the following
critariz: at least 10 rasponszes par category, monotonically increszed in
Inath rean measures and Andrich thresholds (step calibrations) across
catezories, and outfit mean-square (hnSg) valoes lower than 2 (14)
Corract category discrimination is necessary to provide true informsa-
tion regarding the person’s location on the variable (32).

Comstruet validize Constroct validity was verified by evaluation
of the unidimensionality of the ABILHAWD-Brazil, by means of fit
statistics and principal componant analysis (PCA) of the standardizad
residuals (14). To examins how well the fems fitted the mode] expac-
tations, goodness-of-fit statistics were considered in 2 fonmats, infit
and outfit (MMnSq) in combination with standardizad T vahues (Zztd)
(14). The critical values for 2 Type 1 ermar rate of 5% were caloulated
nsing the following formulze, which conzidered the influence of the
size of the sample: MnSq (infit)=1+ 2x; MnSq (ooifif) = 1+0~x%,
where “x* is the sample size (33). Items with MaSq = critical values
in combinstion with £>2 indicated that the responses were arratic,
ie. misfit (14). When more than 5% of the total monber of the items
are erratic, this iz & great threat to the construct validity, becansa it
indicates that the items do not combine to mezzure 2 unidimenzional
constrect (34). In addition, the same fit statistics and criteria ware
nzed for the examination of person fit. Thiz analysis is also important,
becauss individuals with errstic response: may affact the item fit (200

For the FCA, to characterize mmidimensionzlity, the criteria nsed
were that the principal component (large dimension) should explain
at least 50% of the total residoal varizance and, afier removal of this
companent, 3 second large dimension should explain less than 3% of
the ramaining variance {19) ar have an eigarvaloe lowar than 2 (30,
35). If & second dimension iz identified, it is neceszary to evaluats
whethar itz zize and natore would justify separate amalyziz for sach
dimension {14).

Local dependence. The PCA also allows for the evaluztion of local
dependenca betwveen items, After removal of the principal component,
the existence of local dependency was determined by examination of
the residual correlstion matri. Cormelztions above 0.3 were considerad
indicative of dependence between the set of items (31, 34), either
becauzs they duplicated some feature of each other ar because they
fath incorporated some other shared dimension (307, Thess items could
inflate the classic relizhility and paramester estimation in Fasch analysiz
(200, Where high residual correlations wera detected, thasa ftams weare
combined into “testlets” and their effects were re-analyzad (30, 34).

Raliakility. Both person and item separation coefficients ware uzed to
extimate the number of stratz within the range of the ohserved persons’
zhilities and item difficultias (320). To calculate the mymber of strata,
the followins formuols was employed: nomber of strata=({4G+1)3,
where (5 iz the separation coefficient (300, It was expected that the
individuals ware stratified into at least 1 strata (low and high zhili-
ties), which would imply a person relizbility index =020, and that the
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items were stratified into at least 3 levels of difficulty (low, medinm
and high), which would result in an item relizbility indes = 0.90 {307,
If these criteria were not satisfied, more data shoold be collacted, to
reduce the arror or impracizion of the estimates {14}

Trem-person map. This map is @ visnal representation of the mamual
ahility zcale, in which both items and individuals are displayed along
the zame linesr contimmum (19). This allows for the investization of
whether the ABILHAND items were sppropriate for the ability levels
of the sample, ceilingfoor effects, and gaps (ie fow or no items in
certain sbility level) (14, 19). On the map, the individuals wera iden-
tifiad by mender, age, previons dorminance of the parstic UL, and UL
motor recovery, to determine whether thess variables affected their
manual abilities.

Cross-cuwnural vaiidin: The goss-caltural validity of the ABITLHANWD-
Eirazil was hased on culhara] mvariance ansbyses of both the estimates of
item difficulty (DIF analy=is) end the estimates of persons’ ghility (14).
A DIF plot was used to compars the item calibration of ABILHAND-
Orizinal (Balgizn and Italizn samples) () with that of the ABITLHAND-
Brazil If an item’s difficulty estimate varies across the zamples by
mure than the modalled arror (Le. the item location fell outside the 93%
confidence imtervals), this is the privea fhciz evidence for lack of meas-
urarpent invariance across countries (14). To examine the invariance of
person's ability estimates, the responses ofthe sample ofthis stody were
then anchared with the item calibration of the ABILHAMD-Orizinal
(14, The mannazl shility estimates obtainad by thiz anchoring ware,
then compared with the estimztes of the same sample obtained with
the czlibration of ABILHAND-Erazl, by means of @ scatter-plot (14).

EERULTS

Participants " characteristizs

From a list of 485 indriduals, 121 agreed to participate and
ware physically scresned. Fourteen individuals did not meet
the mnclusion criteria; thus, 107 chromic stroke individuals
participated in the prezant study; 59% men, mean age 58 years
(ztandard deviation; 5D 12), and mean time zince stroke 64 (3D
64) months (rangs 6-380 months). Parhieipants” mean FMA (UL
zection) scoras were 44 (3D 199, with 3% of individuals classi-
fied as normal, 47% az having mild 1mpairments, 22% moder-
ate mpamrments, and 16% severs impairments. In 33% of the
subjects, tha paratic UL was the domumant limb before stroke.

Rasch analysis

Rating scals analysiz. Rasch analyzis showed sufficient fra-
guancy eounts and category fit at all 3 lavels. The maan value of
measures across the categories (-21) increased monotonically
and none of these exhibited disordered step calibrations (Fig 10,
This indicated that the rating secale structura was adeguate.

Construct validity. The critical infit and outht MnSq valoes
were > 1.2 and > 1.6, respactively. As shown in Table I, only
items 12 (Tearmg open a pack of chips) exhibited marginal musht
{Infit MnSq=145, Zstd =3.2; Outht MnSq=141, Zstd=2.2).
Further mmvestization showed that for 8 of the 10 individu-
als, who showed residuals in this item, had their paretic TL
as dominant before the stroke. Cut of the 107 mdividuals, 7
(6.3%) exhibited misfit, which is close to the recommendad
3% walue. Thus, none of the mdividuals wers removed from
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Category Probabdility

i [

Measurs relative to item difficulty

Fig. I Probahbility curvas for the ABTLHAND-Brazil rating scale. Thiz
eraph ilhssrates the probability of respanding to ay particolar category,
given the difference in estimates between sy person ability and amy item
difficulty: Each categary (0, 1, or ) had a distinct peak in the probability
curve graph, illustrating that asch was the most probableresponse categary
fior some portion of the mamal ability. The threshold sstimates comespond
to the intersection of the rating scale catezories.

the subseguent amalyses. The PCA revealed that 51.5% of
the total variance was explained by the principal component,
but the sigenvalue of 3.0 was related to a second compeonent,
which explained 6.3% of the remaining vanance. Although
theze resultz suggested the existence of 2 second dimenzion,
the contrast plot showed that the items at the top and bottom
were not different enough to be considered 2 dimenszions. The
top items, “Peeling onions”, “Peeling potatoes with a kmfe™
and “Sharpening a pencil”, are tazks that require digital activity
from the paratic UL, whereas the bottom items, “Fastening 2
znap”, “Pulling up the zipper of trouzers” and “Buttoning up
tronsers”, require stabilization of the paretic UL or mwolve
wmmarnnal movement sequences (9). These contents are strands
within the main dimenzion of manual ability.

Local dependsncy. The aszeszment of local depandency
identified the following 2 pairs of items with correlations
=0.3: “Pealing potatoes with a loufa™ and “Pasling onions™
{r=0.30), “Buttoning up trouzers” and “Pullmng up the zippar
of tronszars™ (r=0.43). However, the rezults of the re-anzalysiz
after combining thesa locally dependent items into 2 testlats
showad no meanmgefil diffarences, comparad with the analyzes
of the original single items. There was a minor decrease in
reliability estirnats (person reliability mdesx=0.90, Cronbach’s
alpha=10.91), comparad with the originzl sstimates (person
reliability index=0.%1, Cronbach’s alpha=0.92). The item 12
“Taaring open a pack of chips™ still did not fit the Rasch model
(Infit MnSq=141, Zstd=2.9; Outht MnBq=1.36, Z=td=2.0)
and the improvement in the PCA dimensionality parameter was
amall (eipenvalus 2.6 for the second component).

94



Table L Calibwarion and ttem fit stavistics Qf the ABILAAND-Brazi]
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Infit Oraifit
Ttams Difficulty (Jogits) 5E (logits) NinSq Zatd  WinSg Zand
4. Cotting ane’s nails 207 01g 0935 -03 083 -09
1. Threading a nesdls 123 01g 121 14 118 14
§. Filing ane’s nails 143 01 oo 00 104 03
5. Wrapping up gifts 103 019 0,75 =2, [ 08
3. Pealing potatoes with a kmife 102 018 0.sl1 -1.4 .72 =20
1. Hammering a nail 0.99 018 117 13 113 10
7. Curting meat 0.88 018 091 07 083 =12
9. Shelling hazelnuts 0.59 020 1.22 15 109 5
14, Eharpening a pencil 0.49 019 101 0l 0% 0.6
12. Tearing open a  of chips 027 018 145 ar 141 12
8. Pealing anions 0.25 018 101 01 080 0.6
10. Opening a screw-topped jar -0.1% 018 1.12 1d 133 15
13. Buttoning up a shirt 033 018 0.78 -17 09890 0.4
11. Fastaning the zipper of a jacket -0.57 019 Lo6 03 097 01
15. Spreading natter on & slice of bread -0.59 019 0.78 =17 054 =17
14. Fastening a snap (e g. jackst, bag) .54 01% 114 L0 101 0l
17. Buttoning up trousers 069 01% 098 -0.1 082 0.7
22, Unwrapping & chocolate bar =071 019 004 0.4 090 03
15, Taking the cap of a battle —0.76 01% 1.00 0o 118 0.8
19, Opaning mail -1.14 020 0.85 -10 084 0.1
21. Pulling up the mpper of trousers =157 022 L) -14 079 0.5
23, Washing one's hands -1.82 023 102 2 078 0.5
20, Bqueezing toothpaste on & toothbrush -1.04 024 007 =01 oM 0.5
hlisfitting item iz shown in bold
ZE: standard srrar; MnSq: memn sguare; Fetd- standardized F value.
Rsliakility. Item ssparation analysiz indicated that the items DISCTISSION

were distributed into 7.9 levels of difficulty, leading to a reli-
ability index of 0.97. Person separation analy=is indicated that
4.5 different levels of ability could be distmpuizhed m this
samplas, with a person reliability index of 0.91.

Trsmi-person map. The tem-person map (Fig. 2) showed that
most of the items fell in the middle third of the continunm,
where the ability of most individuals were alzo located. How-
ever, it can be seen that soms individuals are at the top without
alignad items. In fact, the mean ability of the zample 1z only
1.0 (8D 1.64) logit abowa tha averaga difficulty of the items.
In addition, there was no floor effect and the celling effact was
lowar than 1%, since only 1 subject scorad all items as easy.
Fegarding the subject’s characteriztics, only motor recovery
showed irregular distribution along the comtinuum, where
individuals with mild impairments were concentrated at the
top and those with severe impairments at the bottom (Fig. 2.

Crosz-cultwral validity. Fiz. 3 (A) shows the results of the DIF
analysis, in which the rems 1, 11, 14 and 22 (refer to Table
I for item dezeniptions) showed DIF acroszs the samples of
Italv/Belzium and Brazil. However, the rezults of subsequent
anzlysis showed invariance of person estimatas, because the
measures, n logits, obtained with the ABILHAND-Brazil and
ABILHAND-Original calibrations, ware almost identical (Fig.
3B). Although there were differances in itepn calibrations across
tha samples from different countries, they did not affact the
astimates of marmal abilify.

The prezent study evaluated the cross-cultural validity of the
ABILHAND for mdividuals with stroke. The ABILHAND-
Brazil, including the manunal and the gquestionnaire 1 10
random orders, 15 available free of charge from wwwrehab-
scales.org (26).

Rasch analysis showed that the rating seale {Impossible,
Difficult, or Easy) functioned well to create an interpretable
measure of manual ability. All categories were uzed often,
indicating that none was unnacessary or redundant (14). The
average meazures and the Andrich thresholds across the cat-
sgores Increased monotonically, which meant that the changas
from the lowest to the highest category were followad by in-
creazes in mamual abality (14). Finally, all categories showad
adequata fit, 1.e. all contributed with important information to
dizeriminzte the mammal ability levels of the participants (14).

Goodness-of-fit analysis showad that cnly the ifem “Taar-
ing open a pack of chips™ was identihad as mizfitting and
showved 2 igh number of erratic rezponses by the mdividuals,
who had their paretic UL as dominant before the stroke. One
hvpothesiz that could explam this result iz random gueszing.
In fact, self-reported meazures are prone to over- or undsr-
astimated responses (%), which may occur in items that are
too difficult for the respondant (14). It 1= likely that this item
was very difficult for these indrviduals. However, even with 1
mushtting item (4.3%), the ABILHAND- Brazil met tha lumit
of 5% of erratic rtems, mdicatmg that the iterns contributad
to the definition of a2 unidimensionzl seale. It is noteworthy
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Fig 2 Ttem-perzon map of the ABTLHAND-BErazil The left-hand columm (fest cofune) locates the parson ability measures along the contimmnm of
marmal zhility. All 107 individuals are represented as their upper limb motar recovery levels, assaszed by the Fugl-hleyer scale (I=normsl, L=lizht
(mild), M=moderate 5=severs). On the right columme each ftem i= showm 3 times In the cenre cohman (third colime), aach item iz placed at its
mean calibeation. Step calibrations 0-1 and 1-2 for the rating scals are presented in the second and fourth cobomns, Tespectivaly.

that, when measuring 2 complex attribute related to human
behaviour, such as manual abality (%), one cannot expect that
all items and perzons fit parfectly m a strictly mathematieal
axpression, such as the Rasch modal (14).

The PCA suggestad the axistenca of a sacond dumanzion of
the ABIT HAND-Brazil. However, the contrast plet showed that
the items wers separated according to the mvolvemeant of the
paretic UL, when parformmg the actrvities. Thiz m itzelf did
not threzten the umdimensionality of the scals, but showed that
manual actrvities melude several levels of bimanual mvolve-

ment. Furthermore, corroborating the findings of the study that
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validated the ABILHAND for stroke individuals (9], in the
present study the most difficult items ware those that required
high involvement of the paretic UL, whareas the saziest cnes
ware thosa that only required stabilization of the paretic UL
or mvolved unimannal movement sequences. It iz expected
that a questionnaire should ineluds both sazy and difficult
items for the assszzment of mdividuals with various levels
of aklity, which provides higher sensitivity and precision to
the measura (37). Thus, alzo considaring the adequate results
of the goodness-of-fit analy=is, thezs contents did not harm
the theoretical meaning or uze of the measure, but providad
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Fig 3. (A) Differemtial item fimctioning (DIF), by comparing the calibrations of the ABILHAND-Erazil and ABLHAND-Cviginal. The itemns that
shoaved DIF are lzbelled:; (B) Cornparizon between the meanmal shility mesanmes of the Brazilizn sampls obtained with the ABILHAMND-Brazil and the
amchored ABILHAMD-Original calibrations. For the 1 graphs, the =- and v-gxes show the estimates, in logits. The equality model (z=v) iz represemtad
Ty the identity line (dizshed ieg). The control hines (zoiid lines), constructed from the standard error values of each pair of estimates, detenmine the 95%
confidence band around the identity line. The points cutside of the control lines show diffsrences hatwoen the pair of the estimates.

a clinical sense m the itemn hierarchy. Therefore, the results
of this analy=is appeared to be mere due to the existence of
2 manual ability sub-dimensions, related to the dagree of the
paretic UL mvolvement in performing the actrvities, than to
the existence of a second dimenzion. Separate measurement of
thaze sub-dimenzions would not be feasible, because it could
rezult in measures for the restricted use of specific levels of
manual ability.

Some degree of local dependency between items was ex-
pected, due fo their content. The 2 pairs of locally dependant
items may have contributed to the PCA rasults, because the
items “Peeling potatoes with a loufe™ and “Pesling cnions™
ara at the top of the contrast plot. On the other hand, the items
“Buttoning up frouzers” and “Pulling up the zipper of tronsers™
are at the bottom. However, re-analysis, after combining these
pairs of fams mto testlets, did not significantly improve the
dimenszionality of the scals. Furthermore, thaze ems did not
razult in arfificial inflation of the reliability estimates, mmdicat-
ing no serious impact on the discriminative capacity of the
measure for mdividual application {38). Therefore, there 12 no
stronger rationale to recommend revision or even exclusion
of theze tams.

The zeparation coeficients of the persons and items deter-
mined the levels of ability/difficulty sufficiently spread along
the manual zbility continuwum, without large agzlomerations.
The seals was able to distinguizh nearly 5 levels of manual
ability and nsarly 8 levals of items difficulty. Thesa results
led to high indices of reliability of both persons and items,
indicating that the guestionnaire would be reproducible over
time, and abls to provide reliabls meazures (10, 143,

The item-person map showed some mdividuals on the top of
the contimuum, without the presence of alizned tems. Howeaver,
the high levals of reliability, the lack of foor effact, and a
mmmmal ceiling affect suggested that the ABILHAND-Bra=nl
is approprizte to measure mndividuals with varied abilities.
Caution should be taken, when applying thiz questionnairs fo
individuzls with high lavels of manual ability, since tha seale
doas not have enough difficult itams to maasura thair levels of
ability with precizion. This suggests that the ABILHAND haz
greater potential to measure more severely dizabled individu-
als. Regarding the parficipants’ charactenstices, only motor
recovery appeared to have influenced mannal ability, since
ndrviduzlz wath puld mpairments were concentrated at the
top of the contimuum and thoss with severe impairments at the
bottom. These obsarvations were coherent with the result= of
Panta et al. (9), which showed that motor deficits were one of
the most influential determinantz of the ABILHAND scorss
for stroke mdrviduals. In addifion, they also did not find any
relationzhips between manuzl ability and ags, zex, and previ-
ons dominance of the paretic UL ().

The analysis of cultural mvariance iz considerad the formal
way to examine the eross-cultural validity of a seale (16). This
analyzis has been recommended (13, 16), becanze 1t 15 possible
to have versions of scales that are valid in 2 given country, but
work differently in another, compronusing their cross-cultural
use (16). In thiz study, both the mvariance of astimates of item
diffieulty (DIF analysis) and estimates of parson's ability ware
axamined. The results of the DIF analysis indicated differances
betwesn the ABILHAND-Ongmnal and ABILHAND-Bra=il
calibrations. Other studies, which also analyzed the DIF be-
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twean countries, atiributed the diffarences m the extimates of
itemn difficulty to cultural aspects, such as fradibons, lifestyle
habits, and environmental contaxts, such as eating situation and
type of food (13, 17, 1B). Howevar, in the present study, these
differences m the item calibrations did not impact the measura,
becauszs, regardless of the calibration, the manual ability esti-
mates wera the same, supporting the cultural invariance of the
ABILHAND. This finding is particularly mmportant because,
grven the context-dependent nature of the sstimates of human
abilifiss, the invariance is the excaption, not the rule (147,

Theze findings suggest that the cross-cultural validity of
tha ABILHAND furthar supports itz construct validity, since
a scale should work 1 the same way to measure the zame
construct within different comtexts (14, 13). These results
have some practical implications. They suggest that the
ABILHAND-Original and ABILHAND-Brazil calibrations
could be uzed mterchangeably. Thus, Basch analysiz (aval-
able from www.rehab-scalesz. org) bazed on the ABILHAND-
Original calibration, can be used for the conversion of the
ordinal scores of the ABILHAND-Brazil mto linear measures
of manual ability. This, in addition to facilitating the use of
tha ABILHAND within both clinical and rezearch contaxts in
Brazil, will allow its use in international/multicentric studies.

The strangth of the present study was that the item calibra-
tion was stable, even though the sample demonstrated large
vanahlity regarding the time mince onset of stroke, lavels of
motor recovery, and previous dominance of the paretic UL.
From a measurement perspective, this provides evidence of
the external validity of the ABILHAND. However, within a
clinical perspactive, the inclusion of more homogenous sam-
plez would be uzaful fo tailor interventions to specific neads.
Penta et al. (%), by means of DIF analysas, showed that the
item calibration of the ABILHAND was stabls across groups
with various clinical characteristics, such az the paretic side
{domunant vs non-dominant) and time since stroke onset (<2
vz =2 years). However, their sample was relatively small for
strong conclusions regarding sub-group analyzes. Future stad-
ies should examine these 1ssues in larger samples, m order to
obtam more powerful results.

It is important to point out that, from a list of 433 contacts,
only 121 agreed to participats and 107 met the mclusion cn-
teria. It is well known that sample size depends on financial
support, time, and availability of volunteers. Despite difficul-
ties in recruriment, the targeting of the sample was good and,
thus, the current sample was sufficient to give a degres of
precizion for the estimates of £0.5 logits (39).

Thiz study should be considared a2z a2 preliminary analysis
of the crosz-cultural vahdity of the ABILHAND, since the
generalizability of these resultz is limuted to Brazil, Belgiom,
and Italy. Future studies should include samples from other
comntries for the cumunlative evidenca of the eross-cultural
validity of the ABILHAND.

In conclusion, the resultz of this studv suggest that the
ABILHAND for stroke individuals demonstrated eross-cultural
validity and satisfactory measurement propartias for use within
both elinical and research contexts in Brazil.
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Propriedades de medida do LIFE-H 3.1-Brasil
para avaliacao da participacio social de
hemiparéticos
Measurement properties of the LIFE-H 3. 1-BRASIL for the assessment of social participation after stroke
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RESUMO

Objetive. Avaliar as propriedades de medida do LIFE-H 3.1-Brasil,
wm instrumento gznérir_u |iz :nl.'l:.r,iu I'J.'l P:lrIJEJFGI.l'iL'I xun:l, em 1n-
dividuos com hemiparsia. Método. As propriedades de medida fo-
ram avaliadas por meio da andlise Raswch em 109 individuos {58412
anos). Resultados. Na andlise da adequagio da escabs de pontuagio,
s critérios de pontuacio nem sempre foram omlmente urilizados,
sugerindo que Pui:ri.:m ser simp]iﬁr_:dux. A andlise do componente
principal dos residuos sugeriu a presenga de pelo menos uma segunda
dimensin em ambas subescalas, o que ¢ CONEIUENte COM O RSt
participagio social. Embora as duas subescalas tenham excedido a0
limite de 5% dos itens errdticos, a eliminacso destes iens ndo & reco-
mn:nrllda. puis e|.1= Pu-dzm %er Utels em ouiras wn:ligimes de uﬂlil'_ 'p:'
que esse questiondrio ¢ um instrumento genérico. Tanto para a subes-
cala “Arividades d.'li:i::'quantup:n a subsescala 'P:Péi: Soctais’, foram
observados altos nfveis de confiabilidade ¢ boa adequagio com o nivel
de habilidade da amestra. Concluses. (0 LIFE-H 3.1-Brasil mede
wim constmto muhilm:m'mna], € uE reguer cuidado na inl::rpretax;.i.)
do escore total, mas mesmo assim, apresentou propriedades de medida
!il:l."‘itl.l'lrii.i, 'mli'l:amiu s utu:liadu rJ:inir.: na :p]:i::.p'u em individu-
s com hemiparesia com variados niveis de participagio social.

Unitermos. Acidente Vascular Cerebral, Questiondrios, Participacio
Social, Rzpm-l.iulilnlirhdz il Tt
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ABSTRACT

Qbilbcﬂ:r:. Ta evaluate the mesurement properiies of the LIFE-H
3.1-Brasil, a gzmﬂir_' toal for the assesment of social p:rlir_'lplti.un,
with stroke m]:'rm:!s. Method. The mea I propertics were eval-
uated uxing Rasch 1n=]:rsi3 with 109 sul:;im:ls (58«12 }'Eln.] Resules
In the :Jul}'sis af the lliﬂll.‘lll’.}' of the suur:ins_ scale, the mnn.stnt:ri.:
were not always fully utilized, suggesting that they could be simpli-
fied. The Pnru;ip:l companent m:l}xix of the residuals sugpested the
presence of at least a second dimension in both sub—sﬁln. which is
congnent with the construct of social participation. A.lthuu.gh the
lirmuit ufﬁ% uf efratic items was exceeded Furlmrh :ub—sr_'lbu, rhe :lim—
ination of these items 1% not recommended, since !Ibe?' coutld be useful
with other ]'.nﬂlth mm!'uhm:. wnsir]xnng that the LIFE-H 152 Etn:rh.'
instrument. For both the sub-scales “Daily activities” and “Social roles’,
high levels of :I'!I.ii].‘lu:ll‘:f and adequate fit with the dall levels of the
samp]: wWerne ul:m:nned_ Cnﬁdusinﬁ. The LIFE-H }.]erl measanes

a multidimensional construct, which nel.]uines. cution in in!!rpm'mg_

ks I:uh] sCOres. Hr.rw:r::r. nti;ﬁn.tury meéasurement Pmpertia were
found, demonstrating its clinical utility to be applied with stroke sub-
:i:r.'l: with various levels of social p:.rlh:'tp:.l.ium
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INTRODUCAO

Participacio social ¢ um conceito multidimen-
sional, definido pela Classificacio Internacional de Fun-
cionalidade, Incapacidade e Saide (CIF) como “envol-
vimento de um individuo numa situacio da vida real”,
representando uma perspectiva social da funcionalidade’.
A restricio na participacio social pode ser decorrente de
alteragoes na fundonalidade, como deficiéncias na es-
trutura ¢ fungio do corpo e limitaghes na realimcio de
atividades; interferéncia de fatores ambientais e pessoais;
considerando-s¢ uma dada condicio de sande’.

O acidente vascular cerebral (AVC) é a maior
causa de incapacidade no Brasil®. Entre os individuos
que sobrevivem ao AVC, 39% relatam mudancas na ca-
pacidade fundonal com limitagio nas atividades didrias®
e 65% reportam restrigio na reintegracio em atividades
na comunidade®. A participacio tem Forte relagio com a
percepeio da qualidade de vida*, sendo sua recuperacio
prioridade para esses individuos e para profissionais da
reabilitacso.

Assim, avaliar participacio social € importante
para o sucesso da reabilitaco. O Asessment of Life Halrits
(LIFE-H)* propoe 2 avaliagio da participacio social de
pessoas com incapacidades pela investigacio dos hibitos
de vida, divididos em duas subescalas: ‘Arividades didrias’,
que englobam as drcas de nutricio, condidonamento fisi-
co, cuidados pessoais, comunicagio, moradia e mobilida-
de; e 'Papéis sociais al:ra.ng\::nd.u as dreas r\cspmsabili.da—
des, relacionamentos interpessoais, vida em comunidade,
educacio, emprego ¢ recreacio’. Existem virias versbes
deste questiondrio, sendo recomendada a aplicagio do
LIFE-H 3.1 (77 questoes: subescala ‘Atividades didrias’
— 37 questdes; subescala Papéis sociais’ — 40 questbes),
pela sua abrangénda e adequadas propriedades de me-
dida®. Quanto 3 aplicabilidade clinica, o LIFE-H 3.1
atende nove dos 10 critérios de utilidade clinica, segundo
a escala desenvolvida por Tyson e Connell’, que consi-
dera tempo necessdrio para aFli.can'iu; custo; necessidade
de equipamento cspccial: freinamento e Flultnl}ilid.‘tdc de
um instrumento.

Recentemente, o LIFE-H 3.1 foi adaptado trans-
culturalmente para o portugués do Brasil®. A versio do
LIFE-H 3.1 Brasil apresentou :r.]uiulEm:ia semantica,

conceitual e cultural em relagio 3 versio Drj.g.inals. Porém,

o processo de adaptacio transcultural assegura somente
a validade de face e de contetido, sendo desta forma ne-
cessiria a avaliacio de outras propriedades de medida na
populagio em que se pretende aplicar o questiondrie®. O
objetivo deste estudo foi avaliar as propriedades de me-
dida do LIFE-H 3.1- Brasil em individuos brasileiros na
fase cromica pos-AVC (referidos nesse estudo como indi-

viduos hemiparéticos cronicos).

METODO

Este estudo metodoldgico integra um projeto
amplo intitulado Preditores da restrigio na participagio
social de hemiparéticos cronicos’. As propriedades de me-
dida do LIFE-H 3.1 Brasil foram avaliadas por meio da
Anilise Rasch. O estudo foi aprovado pelo Comité de Exi-
ca em Pesquisa das instituighes (pareceres 113.846/2012
¢ 326.216/2013).

Amostra

Para participar do estudo, foram recrutados na
comunidade e em servicos piblicos de reabilitacio indi-
viduos com hemiparesia com idade 220 anos; diagndstico
de AVC unilateral com minimo de seis meses de evolu-
¢do; hemiparesia caracterizada pelo aumento de tonus
dos flexores de cotovelo efou extensores do joclho, de-
terminado por escore diferente de zero na escala Modifi-
cada de Adhwerd® ou pela fraqueza muscular de preensio
manual ou extensores de joelho, dererminada por uma
diferenca superior a 10% e 15%, respectivamente, entre a
medida do lado parético e o ndo paréico’; sem déficies
cognitivos avaliados pelo Mini-Exame do Estado Mental
{ponto de corte 13 para individuos analfabetos, 18 para
baixa ¢ média escolaridade e 26 para alta escolaridade)™.
Foram excluidos individuos que apresentaram afasia mo-
tora, que impossibilitasse o individuo de responder per-
guntas verbalmente, ou condigdes de saade adversas, rais
como outras doencas neuroldgicas ou ortopédicas inca-
pacitantes. Conforme recomendagiies para andlise Rasch,
amaostras maiores ou iguais a 100 individuos sio conside-
radas necessdrias, para se obter estimativas robustas dos
parametros do item™. Sendo assim, no minimo 100 indi-
viduos participariam desse estudo™.

Procedimento

O LIFE-H 3.1 é um questiondrio para avalia-

¢ao da participacio social de individuos com deficiéncias,
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através da realizacio de hibitos de vida®. A avaliacio do
desempenhofrealizacio em cada hdbito de vida nas su-
bescalas ‘Arividades didrias’ e “Papéis sociais’ resulta da
identificacio do nivel de realizacio (sem dificuldade; com
dificuldade; realizado por um rcspunsé\rc]; ndo realiza-
do; nio se aplica) e do tipo de assisténcia requerida (sem
assisténcia; dispositive de auxilio; adapracio; assistén-
cia humana)®. Uma escala de 10 niveis foi desenvolvida
pela combinacio destes dois aspectos, permitindo, desta
forma, mensurar o desempenho em cada hibiro de vida
entre zero (nao realizado) e 9 (realizado sem dificulda-
de e sem assisténcia)®. O escore total ¢ por drea é obrido
pela formula: (£ pontuacoes™ 10)/(nimero de itens apli-
civeis*9), sendo que zero indica wtal restrigio na parrici-
pagao e, 10 nenhuma restricio’. A avaliacio da satisfagio,
nao cnmputada no escore, reflete o quanto o individuo
esti satisfeito com seu desempenho?®.

O LIFE-H 3.1-Brasil foi aplicado por meio de
entrevista, a fim de evitar erros de interpretagio, ji que
alguns individuos eram analfabetos ou semi-analfabetos.
Os examinadores foram devidamente treinados para se-
guirem as instrugbes propostas pelo manual. Aneerior-
mente a aplicagio do questiondrio, foram colerados dados
demogrificos e clinicos para caracterizacio da amostra.
O comprometimento motor foi mensurado por meio da
aplicagio da escala de Fugl Meyer (EFM)Y, que destina
um total de 100 pontos para a fungio motora normal,
sendo que escore inferior a 50 indica comprometimento
motor grave; entre 51aB4 Epresenta comprometimento
motor marcante; entre 85 a 93 indica comprometimento
motor moderado; enguanto escores entre 96 ¢ 99 repre-
sentam comprometimento motor leve'. A velocidade de
marcha foi utilizada para determinagio do dpo de deam-

bulacio: nio comunitdria <0,8m/s e comunitiria >0,8m/f
A%

Andlise Estatistica

Estatisticas descritivas foram utilizadas para ca-
racterizacio da amostra. As propriedades de medida do
LIFE-H 3.1-Brasil foram submetidas a anilise Rasch pelo
programa Winsteps, versio 3.81.0, sendo utilizado 0 mo-
delo de escala de pontuagio (m.n-’ngsmfe]. WIMa Ve que se
espera que o mesmo critério de pontuagio se aplique a

tados os itens. Em conformidade com a construcio tedri-

cado questiondrio LIFE-H 3.1% as pmpricda.dﬁ de me-
dida das subescalas ‘Arividades diarias’ e Papéis sociais’,
foram analisadas separadamente, considerando que cada
uma delas compée uma dimensio distinta do construto
participacio social, como medido pelo questiondro.

O modelo Rasch permite calibrar a dificuldade
dos itens e o nivel de habilidade dos individuos em um
mesmo continuo linear simples, dividido em intervalos
iguais, fagfri. ao lon.gu dos quais cada item da escala e
cada individuo sio alinhados'®. Durante esse processo,
avaliou-se a adequacio da escala de pontuacio, a uni-
dimensionalidade do questionirio, a confisbilidade e o
mapa de item-pessoa.

A andlise da adequacio da escala de pontuacio
foi verificada considerando quatro aspectos: utilizacio
i:rcqucnr: de cada categoria de resposta (minimo de 10
observagies em cada uma); aumento uniforme das medi-
dasem fegf&s das categorias; aumento uniforme dos limia-
res de Andrich e os valores de Onifir miean square <2 para
confirmar o ajuste de cada categoria ao maodelo processo
de mensuracio®.

Para investigar a unidimensionalidade do LIFE-
-H 3.1-Brasil, foram utilizados dois parimerros: a) anilise
do enquadramento dos itens e dos individuos ao modelo;
b} andlise de componente principal dos residuos (ACPr).
Estatisticas de enquadramento (i staristics) de cada item
foram calculadas a partir dos residuos (diferenca entre res-
postas observada e esperada) e expressas como a média do
quadmdu dos residuos {Mmi}l] ¢ como valores P;u]rcni—
zados Z (Zsted)'™. Se as respostas observadas e as esperadas
dos itens sio as mesmas, DMNS? ¢ igua] aleo meri.gua] a
0%, Valores de MnSg=1,4, com Z£>2,0, nos dois formaros
TnfreOugfir indicam problemas na adequacio dos iwens ao
modelo, sendo considerados errdticos™. A existéneia de
mais de 5% do ndmero total de itens com esse Prul:r]cma
indica que os itens nio combinaram para medir um con-
ceito unidimensional™. Adiconalmente, estes mesmos
critérios para os valores de MnSg e Zotd foram utilizados
para verificar o enquadramento dos participantes ao mo-
delo, ji que individuos erriticos afetam o enguadramento
do item™. Desta forma, tanto itens quanto participantes
erraticos foram invatiga.dus. verificando-se a existéndia de
padraes nos residuos (valores usualmente aceitdveis entre

+2)", conforme as caracteristicas demogrificas e clinicas.
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Ma ACPr, a unidimensionalidade ¢ confirmada
quando o componente principal (dimensio ou construto
identificado pelo modelo Rasch) explica pelo menos 50%
da variincia total e que, apés a remogio deste componen-
te (contraste), wma s:gunda dimensao apresente eigemed-
fue<2". Como a ACPr ¢ indicativa e nio decisiva quanto
a existéncia de uma sq;um:la dimensao, os autores devemn
avaliar se essa dimensio é significativa o suficiente para
comprometer a medida'*?. A ACPr permite ainda verifi-
car a independéncia local entre os itens, ou seja, o sucesso
ou falha em qualquer item nio deve depender do sucesso
ou falha em qualquer outro item™. A dependéncia local
¢ representada por uma alta correlacio positiva entre dois
itens (r=0,7), seja porque duplicam alguma caracteristica
ou porque incorporam alguma outra dimensio comum,
sugerindo que apenas um dos dois itens € necessdrio para
o questiondrio™.

A confiabilidade foi analisada por meio dos indi-
cadores de confiabilidade fornecidos pela Andlise Rasch.
Os cochicientes de separacio permitem calcular o nimero
de niveis de habilidade das pessoas e o mimero de niveis
de dificuldade dos itens do qux:sl:iumin'.u]w. P'ara esse cdl-
culo usa-se a formula: nimero de niveis=(4G+1)/3, onde
“G" ¢ o cocficiente de separacio fornecido pela andlise™.
Espera-se que um teste divida os participantes em pelo
menos dois niveis de habilidade {(baixo ¢ alto) e que os
itens sejam estratificados em pelo menos trés niveis de di-
ficuldade (baixo, médio e alto) para que haja altos indices
de conhabilidade das medidas estimadas para as pessoas e
para os itens™,

Outro aspecto avaliado foi o mapa item-pessoa,
que consiste na representacio visual da escala de partici-
pagio social, na qual ranto os itens quanto os individuos
estio representados ao longo do mesmo continuo linear™.
Esta anilise permite verificar a adequacio do questionirio
ao nivel de participacio da amostra, efeitos teto e solo,
bem como a ecorréncia de lacunas (poucos ou nenhuns

itens em certo nivel de participagao e
RESULTADOS

Caracterizacio da Amostra
Foram recrutados 485 individuos por contatos

telefénicos, sendo que 122 compareceram para avalia-

cao. [esses, 13 foram excluidos por nio atenderem aos
critérios de elegibilidade. Sendo assim, uma amostra de
109 individuos foi utilizada para anilise, sendo 64 ho-
mens com média de idade de 58+12 anos; 56% viviam
com cnmp.mhciml:a}. 54% tinham ensine fundamen-
tal incompleto ¢ 69% eram aposentados. Com relagio
s caracteristicas clinicas, 22% dos individuos apresen-
taram comprometimento motor grave, 420 marcante,
20% moderado, 10% leve £ 6% funcio motora normal.
Quanto i velocidade de marcha, 56% eram deambulado-

res comunitirios.

Andlise Rasch

A anilise inicial indicou a presenca de um indi-
viduo com valores extremos na subescala *Papéis sociais’.
Como esse individuo, & avaliagio, apresentou compor-
tamento atipico, sem se referir a restricdes em nenhuma
das dreas da participacio social, apesar da hemiparesia,
optamos por retiri-lo da andlise.

- Adequacio da escala de pontuagio: para a su-
bescala ‘Arividades didrias’, a escala de pontuagio arenden
a todas as expectativas, exceto pelo desordenamento dos
limiares de Andrich. Resultado similar foi encontrado
na subescala ‘Papf:i: sociais . As categorias zero {habito
de vida nao realizado) e 9 (hdbito de vida realizado sem
dificuldade ¢ sem assisténcia) foram as respostas mais
proviveis, sendo que as demais categorias tiveram baixa
probabilidade de escolha.

- Unidimensionalidade: a clibracio dos itens,
de mais dificeis a mais ficeis, para as duas subescalas é
a]:ln:sl:ntada na Tabela 1. Os valores médios de Mnsq.
Infit ¢ Outfir, nas subescalas ‘Atividades didrias’ (1,08,
Z=0,1 e 1,12, Z=0,4, respectivamente) e ‘Tapéis sociais’
(1,18, Z=02 « 1,28, Z=0,3, respectivamente) indicam
que o conjunto de itens enquadrou-se no modelo. A and-
lise dos itens da subescala ‘Atividades didrias’ mostrou
que trés (8%) dos 37 itens apresentaram valores de Jnfir
e Oufit fora dos valores de referéncia (Tabela 1). A ani-
lise de itens da subescala "Papéis sociais’ mostrou que trés
(7,3%) dos 40 itens apresentaram valores de fufir e Ouzfir
fora dos valores de referéncia {Tabela 1). Em ambas su-
bescalas, o enquadramento dos individuos atendeu sos
crivérios utilizados (<3%).

MNa ACPr, na subescala ‘Atividades didrias’ a va-

103




ridncia explicada pela dimensio prindpal (componente
principal) foi de 51,1%. Mo entanto, a andlise superin a
existéncia de outra dimensdo menor, ji que o eigenvalie
foi de 2.8. A mbela de contrastes mostrow itens da drea
Moradia no topo e itens da drea Comunicagio na base.
Embora esses itens sejam conceimalmente diferentes, eles
compiem uma dimensio maior que pode ser entendi-
da como desempenho em atividades didrias. Na sobes-
cala ‘Papéis sociis’, 3 variinea explicada pela dimensso
principal foi de 589%, porém o efgeraie superindo
uma possivel sepunda dimensio rambém foi alto (4.4). A
rabela de contraste mostron irens do dominio Emprepo
no topo ¢ itens do dominio Vida em Comunidade na
base. Semelhante a0 que ooorren na subescala ‘Artividades
didrias’, mesmo que esses itens reflitam conceitos distin-
vos, eles ainda fazem parte de uma dimensio maior que
pode ser denominada como participagio em papéis so-
ciais. Tanto o desempenho em atividades didrias quanto
0 desempenho em papéis sociais sio congruentes com o
construto participagio social, o qual o LIFE-H se propde
medir. Cuanto i andlise de independincia local, na su-
bescala “Arividades didrias’, ndo foi observada dependén-
cia local, uma vex que os valores de correlagio dos residu-
05 foram inferiores a 0,7, Na subescala “Papéis sociais’, foi
ohservada dependéncia local nos sepuintes pares de itens
da drea Empregn: *Transitar no local de ocupacio”[68]
“Usar servigos no local de ocupagio™[69] (r=0.81); *Che-
par a0 local de ocupagio”|67] e “Transizar no local de
oenpagdo”|[G8] (r=0,78).

- Confiahilidade: A confiabilidade dos indivi-
duos foi de 0,90 ¢ dos itens foi de 0,98, Na subescala
‘Arividades didrias’. o meficiente de separagio dos indi-
wviduos foi de 3.03, dividindo a amostra em quarro niveis
de habilidade para desempenho em atvidades didrias. O
coeficiente de separagio dos irens foi de 6,54, indicando
aproximadamente nove niveis de dificuldade dos irens do
questiondrie. Ma subescala Papéis sociais’, a confiabili-
dade dos individuos foi de 0,91 ¢ dos itens foi de 0,97.
O coeficdente de separagie dos individuos foi de 3,18,
dividindo a amosrra em aproximadamente cinco niveis
de habilidade para desempenho em papéis sociais. O co-
eficiente de separagio dos itens foi de 543, indicando
aproximadamente oito niveis de dificuldade dos itens do

uestionErio.

- Mapa de item-pessoa: a Fipura 1 mostra o con-
tinuo de participagio nas subescalas ‘Atividades didrias’ e
“Papéis sociais”, representado pelas linhas verticais, com a
amostra orpanizada 3 esquerda da primeira linha. O nivel
de dificuldade dos itens esed 4 direita de cada uma das
trés linhas, que representam os incrementos de difieul-
dade das categorias zero a 9. Observa-se que, no extremao
inferior do continuo de cada subescala, hd actimulo de
itens ficeis, que permitiriam a pontuagio em cateporias
inferiores, mas nio howve individuos na amostra eom ni-
vil tio baixo de partidipacto, indicando que hd nimeros
de itens suficientes para avaliar pessoas com maior restri-
gio. Mo topo, hd menos itens cuja pontuagio represenca
alta participagio e maior espagamento entre o niveis de
dificuldade, o que implica em menor precisio. Deve-se
ressaltar que, como a participagio média dos individuos
na subescala ‘Atividades Didrias’ estd apenas 0,39 fegits
acima da dificuldade média dos itens ¢ na subeseala “Pa-
péis Sociais’ estd apenas 0,15 dogir acima, a maioria dos
itens & de média dificuldade, onde rambém se concentra a
hahbilidade da maioria dos individuos, nido se observando
efieitn teto ou solo.

DISCUSSAD

A anilise das propriedades de medida evidencion
que o LIFE-H 3.1-Brasil apresenta potencial para aplica-
o clinica na avaliagio da participagio social de indivi-
duns com hemiparesia.

Para avaliagio das propriedades de medida, uri-
lirou-se a Andlise Rasch, considerada robusta para vali-
dagio de instrumentos™, Por meio dela, determina-se
a extensido em que uma escala ordinal sarisfaz os regue-
rimentos de wm modelo maremdrico rigoroso para me-
didas lineares™, Além de avaliar a validade de eonstru-
o (unidimensionalidade) ¢ confiabilidade, ese tpo de
andilise permite também examinar ourros atributos, comao
independéncia local entre os itens, qualidade da escala de
ponruagto e adequagio do questiondrio ao nivel de habi-
lidade da amostra™.

A eseolha de se realizar andlise Rasch separada
para cada subescala do questiondrio & condizente com
o referencial redrien urilizado na constmugio do instru-
mento, que contempla a participagio social como um
fendmeno complexo que incls uma ampla variedade de
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Fipura |, Mapas epresentativos da desbaigio dos individios ¢ iens cm thmﬂnﬁﬁa LIFE-H 3.1-Beasil. (A}

Suhescala Avividades didniss’, (B} Subescala “Papeis sociais”. (0 primeire conjunin de "x
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agives da i

hahitos de vida classificados nos dominios chamados ari-
vidades didrias ¢ papéis sociais®.

Como em outros estudos que urilizaram a andli-
se Rasch™, foi realizada avaliagio da adequacio da escala
de ponmuagio do LIFE-H 3.1-Brasil, que identificou li-
mitagies na probabilidade de uso das opgies de resposra
nas duas subescalas. Isso ecorren por duas razses: algumas
categorias ndo foram urilizadas e outras ndo discingui-
ram individuos com niveis de participagio diferentes™.
3 sistema de ponmiagio combina dods criérios (nivel de
realizagio e tipo de assisténcia) para o cileolo do nivel
de participagio em cada hibito de vida. Porém, apesar
de existir grande amplitude de opgoes, howve pouca va-
riahilidade nos padroes de resposta. Por exemplo, a cate-
poria “47 (realiza o hibim de vida sem dificuldade, com
adapragiio e assisténcia humana) foi poues urilizada nas
subescalas ‘Arividades didrias’ ¢ ‘Papéis sociais’. lsso su-
mere 2 necessidade de se repensar alrumas cateporias de
escore, verificande sua utilidade para cada subescala. A
redugio de categorias de escore pode simplificar a escala,
faciliando sua utilizagio e contribuwindo para melhorar

B

ican dos ivens, represeniados pelo mimeno dos irens.

1 qualidade das medidas obtidas™. Os resultados forne-
ceram informagdo para apoiar furura revisto ou o desen-
volvimento de uma edigio posterior, com simplificagio
das categorias de resposta. Mo enanto, deve-se investigar
a urilizagio dos eritérios de ponmaglo em oumas popula-
gies, de forma a nao se perder informacio relevante.
Com relagto i unidimensionalidade, a andlise
Rasch indicon que os itens, em geral, enquadraram-se de
maneira satisfardria. Porém, trés (8%) itens erriticos fo-
ram identificados na subescala ‘Arividades Didrias® com
fluneagies nos dois formares fefie/Chefie: “Andar de bic-
clera”[36], “Participar de atividade fisica™(7] e *Usar um
eompurador”[23]. Ma subescala “Papéis Sociais’, ambém
foram localizados orés (7,5%) itens emrdticos: “Participar
de atividades esportivas ou recreativas™[ 71], “Participar
de arividades nao remuneradas™[56] ¢ “Manter um rela-
cionamento préximo com seu companheine”™[46]. Mestes
irens de ambas subescalas. as resposs foram inesperadas
ol controversas, o que pode ser justficado pela emissio
de respostas aleattrias (mamdem puesing)'™ e ambém pelo
grande nimero de respostas perdidas (“Mao se aplica™).
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(uando o individuo ndo realiza uma atividade considera-
da de dificil execugdo, tis como pritica esportiva ou ati-
vidade fisica™, devido 4 condigio de sadde ¢ 2 deficién-
cizs motoras, pode ser dificil estimar sua habilidade para
redlizagio. Como o LIFE-H 3.1-Brasil ¢ um questiondrio
que mensura 4 auto percepedo do desempenho, pode
ocormer 4 emissio de respostas aleatdrias, o que interfere
no enquadramento do item a0 modelo®™.

Respostas perdidas, por outro lado, ocorrem
quando o hibito de vida nde faz parte do ceotidiano do
individuo. Arvidades, tis como andar de biciders, usar
computador ¢ exercer atividade voluntiria, sio de execu-
cdn pouco comum na populicio sstudada, uma ver que
entre 43 3 74% dos participantes reportaram que estas
atividades ndo fariam parte de sua rotina didria. Diesta
forma, hi clevado nimero de respostas perdidas ¢, conco-
mitantemente, poucs respostas vilidas, o que pode inter-
ferir no enquadramento do item. A andlise das caracreris-
ticas sociodemoprificas dos individuos que apresentaram
residuo =2 no item “Manter um relacionamento praximo
com sen companheir” indicow que estes eram separados
ou vilivos, o que resulton na difieuldade dos individuos
em responder este item ¢, consequentementes, Na oooITén-
cia de respostas inesperadas.

Embora as duas subescalas do LIFE-H 3.1-Bra-
sil renha exeedido ao limire de 3% de itens erriticos, a
climinzgio desses itens mio ¢ recomenddvel, pois cles
podem ser dteis para ourras eondigoes de sadde, j que
exse questiondrio ¢ um instrumento genérico. Como o
LIFE-H 3.1 conrém irens muito diversificados, & espera-
do que alguns sejam mais adequados para cerra popula-
i do que para ourras, principalmente considerando que
participagio social ¢ um fendmeno complexo resultante
da interagio de famores inrinsecos {pessoais) e extrinsecos
(ambicnrais)™®, que sio muite diverses para eada condi-
o de saide. Sendo assim, ndo se pode esperar que rodos
03 itens se enquadrem perfeitamente em uma expressio
matemdrica como o modelo Rasch'®,

Apesar da varidnda explicada ter sido maior que
50%, a ACPr sugeriv a presenga de pelo menos uma
sepumda dimensio nas subescalas “Arividades didrias’ e
Papéis sociais’ do LIFE-H 3.1-Brasil. Resulrade similar
foi encontrade em estudo prévio que utilizou este ques-

riondrio para analisar a participagio social de individuos

com lesio medular™. Deve-se ressaltar que participagio
social ¢ um conceito abrangente'’, que inclui diversos
aspectos relacionados a situagties de vida de um indivi-
dun. O resultado da ACTr refleriu essa caracteristica do
construto participagdo social a0 apontar 4 existéncia de
subdimensties dentro de dimenstes maiores. De fam, o
proprio questiondrio prevé diferentes dreas nas subescalas
de ‘Atividades didrias’ e “Papéis sociais™. Considerando o
construto avaliado ¢ o propdsito do LIFE-H, seria sur-
preendente se ndo fossem identificadas subdimensies e
esse resultado nos alerta para a imporeinca de se fazer in-
terpretagio cautelosa do escore wial do questiondrio. Cu
seja, independente do escore total, é impontante analisar
qual subdimensio ou mesmo, qual item, oferece mais de-
safio para o individuo. Por exemplo, estudes prévios que
aplicaram o LIFE-H em individuos idosos™ ¢ em indi-
viduos pds-AWVC™ excluiram dreas rais como Educacso e
Emprepo por ndo serem de execugdo comum nestas po-
pulagies.

A ACPr ambém demonstrou ausénca de depen-
déncia local na subescala “Avividades didrizs’, indicando
que o5 itens sio independentes, sendo todos, portanto,
necessdrios 2o questiondrio. Na subescala *Papéis sociais’,
houve dependéncia local em dois pares de itens da drea
Emprepn, sugerindo que na populagio estudada os itens
podem ter sido compreendidos como similares, embora
descrevam tarefas distineas da drea Emprego. Estes resul-
tados fornecem dades que poderdo subsidiar uma fumnira
revizio do questiondrio.

Os indices de confiabilidade da andlise Rasch
apresentaram valores elevados @nto par of iens como
para os individuos, [so sipnifica que o LIFE-H 3.1-Bra-
sil cumpriu a expecrativa de diseriminar a habilidade em
participagio e os niveis de dificuldade e que as respostas
dos individuos possivelmente seriam reproduzidas em
aplicagies subsequentes,

A amostra esmidada apresentou partici pagio so-
cial mediana, compativel com a dificuldade dos irens.
Mo foi ohservado efeito solo, ¢ o efeito teto ocorren em
um individuo, na subescala “Papéis sociais’. Como ape-
nas este individuo apresenton ml comporamento atipico,
ele foi excluldo das andlises subsequentes. Sendo assim,
o instrumento parece il para avaliar individuos com

diversos niveis de participagto e ainda contém ama mar-
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gem de itens Ficeis o bastante para se avaliar individuos
COIM MEkor restricio.

CONCLUSAO

Este estudo evidencion que o LIFE-H 3.1-Brasil
mede um construto muldimensional, o que requer cui-
dado na interpreragio do escore total, mas mesmo assim,
apresenton propriedades de medida sarisfatdrias, indican-
do a utilidade dinica na aplicagio em individuos com
hemiparesia. A obtengio do questiondrio para sua apli-
cagio pode ser realizada por meio dos sites hoepafiwws
indep.ge.ca ou hitps fwww.ripph.ge.ca. Sua aplicagio em
outras populagtes requer estudo de validagio especifica.
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ANEXO D

QUESTOES METODOLOGICAS METHODOLOGICAL ISSUES

Adaptacao transcultural de LIFE-H 3.1: um
instrumento de avaliacao da participacao social

Cross-cultural adaptation of LIFE-H 3.1: an
instrument for assessing social participation

Adaptacidn transcultural del LIFE-H 3.1: un
instrumento de evaluacién de la
participacidn social

Resuma

A restripdo na participacio gern graves problemas para individoos com
condipfes crdnivas incapacitantes. A wtilizagdo de guestioncdrios de avalia-
i da participagde permite a investigogdo do impacto dessas condipdes
crinicas na funcionalidade, bem como o aprimoramenio de esiraldgies
de inlervengdo. O objetive deste extudo foi Iraduzic e realizar o odapla-
e para o cidiun brasilein do Assesscment of Like Habits (LIFE-F 3.0). O
processo de adaplaegdo franscal el seguin diretrizes poadronizadas, sendo
revilizado em cinco elapas rodwgde, retretrodecdo, sintese dos fracdegoes,
cotilé de expecialisias ¢ teshe da versdo pré-final. A versdo fTnal do LIFE-F
3.1 petra wso no Brasil apresentou satisfatdrio grau de equiraléncia semdn-
tica, fdiomettice, cultural @ conceilual Estudos futuros deverm ser conduzi-
dos parra a continuidede do processo de palidogio do guestiondrio

Ingeréritog e Questiondrios; Extdos e Validagdo; Porlicipagio Social
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Intreducheo

Individuos com condighes cronicas & incapa-
citantes apresentam substancials restrigdes na
participagio social 1, portanio, a reabilitagio
destes individuos tem como objetivo, em dltima
instAncia, restaurar a sua parlicipacio na socie-
dade. Segundo a Clessificagdo Infermacional de
Funciomalidade, ncapacidade ¢ Saide (CIF), a
participa¢io social & o envolvimento em situa-
gies de vida 2. Nesse conbextbo, a avaliacio da
participacio permite investigar o impacho descas
condigies na funcionalidade, bem ocomo apri-
mvirar estrabigias de infervengao 1.

Dentre o5 instrumentos gue contemplam a
participagin socil na perspectiva da CIE o Asses-
srrevl aff Life Habits (LIFE-H) 3 tem gido utilizado
em diversos paises na avaliagio de criancas 4,
adulios ¥ e idosos & com condiphes cronicas inca-
pacitantes. O LIFE-H contempla 12 domdnios de
hiibitos de vida, divididos em “Atividades didias®,
com as dreas nulrido, condicionamento Hsico,
cubdados pessoais, comunicacin, moradia e mo-
bilidade; & “Papéis sociais”, com as dreas respon-
sabilidades, relacionamentos inlerpessoais, vida
emcomunidade, sducacio, irabalho e recreacio 5.
A ulilizacio da versdo LIFE-H 3.1 (versio curla)
& recomendada pela abrangéncia, rapidez @ pro-
priedades de medicdas adequadass 478,

Para a aplicagio do LIFE-H 3.1 na populacan
brasileira @ necessario a sua adapiacio ranscul-
tural, wima vez que o gquestiondrio oi desenvolvi-
o no Canadi. Esse processo requer metodologia
especilica 78 ¢ apresenta vanlagens, pois além
e poasihilitar a aplicacio de questiondrios em
diversas culturas e estudos internacionais, apre-
senla cusios Ananoeiros @ de consumao de tempo
meemares, quandas comparados sos de desenvol-
vimenlo de novas medidas 7. Asgim, este adudo
teve como shjetive realizar a adaptacio ranseul-
tural do LIFE-H 3.1 para o pofugués do Brasil.

Métodos

Exte trabalbo integra um projeto ampho intitula-
o Preditores do Restripie na Participagie Social
de Hemipanitioes Cramicos. O desenvolvimento
da versiio brasileira do LIFE-H 3.1 fod auloriza-
do pela International MNetwaork on the Disability
Creation Process (INDCP), portadora dos dinsitos
autorais (hitpd P indepoge. ca e hiip:dhwawoa
ripphugc.ca)l.

LIFE-H 3.1

0 guestiondrio LIFE-H 3.1 contém 77 quesides
divididas em duas subescalas: "Mividades did-

Cad. Saiida Fubbcs, o de isneio, 535080 0818, un, Aia

rias”, 37 gquesibes; e Papéis sociais”, 40 gquestioes 3,
A avaliaciio do desempenho em cada habito de
vida das duas subescalas resulta da idemtilicagio:
lz) nivel de realizscio & 2o) tipo de assisténcia
regueridda 3. Esses doi aspectos sio combinados
e wima escala de 10 niveis, que permile pontuar
o desempenho die O (ndio realizado) a 9 (realiza-
do sem dificuldade e sem asdspéncia) 3. O esoome
total & por drea & abtido pela Memula: (Spontua-
goes® VI [ndimenn de itens aplicivei®a), sendo
gue perd indica tolal resticio na participacio «
10 nenhuma restrigio. A avaliacio da satislacio,
ndn oomputidds no esoore, reflete quanio o indi-
witduo estd satisbeito com o seu desempenho 3. O
LIFE-F 3.1 pode ser aplicado tanto em formsa de
entrevisia como autoaplicado 3, sendo que neste
estudo oplamos pels endrevista.

Procedimentos

O processo de adaptacio transculiural do LIFE-H
1.1 sepuiu as ecomendagbes de Beaton et al. 7
&= Wild et al. ¥ sendo organizado em cinoo ela-
pas (Figura 1). Ma etapa I, duas tradugbes para o
portugués foram realizadas independentemente
por dois tradutores hilingues, cujo primeino idio-
mi era 0 poriugués. TTm deles era profissiomnal da
salbde & estava ciente dos conceilns do questio-
ndrin. Dessa forma, sua raducio poderda olere-
cer uma equivaléncia mais conflidvel com base
na perspectiva do questiominio. O outro tradutor,
profissional em linguistica, ndo foi informado
sobre os conceites envolvidos, Assim, sua versio
estaria roais proxima da linguagem utilizada pela
pogrulacs de interesse,

Na etapa I, Toi produzida uma sintese das
tradugfes, por meio da comparacio da versio
original com as versdes radweidas. A versio-con-
senan resullante desse processo foi wiilizada na
etapa 1, a retrotraducio, B foi realizada inde-
pendentemente por oulros dois iradulores bilin-
gues, profiEsionais em lingudstica, cujo primeino
ifioma era 0 inghiés. Eles ndo lveram acesso ao
material original para que fsse possivel verilicar
de lovrma viilida se a versio traduzida relldtin o
mesrmo conteido da versdo orginal.

A etapa IV orrespondew i andlise do cominé
de especialistas, composio por qualnd pesdguisa-
dores envolvides e projeto, o radutor da drea
de sadde & um retrotradutor, que consalidou a
versid pré-Anal,

0 teste da versdo pré-linal [(etapa V) vison
a assegurar gque a versio adaptada manteria
equivabineia & versio original em uma situacio
aplicada Recomenda-se que essa elapa seja nea-
lizada em individuos da populacio alve Sendo
asaim, O leste da versdio pré-final lod realizado
em inclividuwos pis-acidente vascular encelElioo
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Figara 1

ADSPTACAD TRANSCULTURAL Dol LIFE-H 1.1

Etapas do procusss de adeplagho ransedtesl de LIFE-H 11,
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=& wracknonig bingaes Frgueemds: por gals oo Besl
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Tewia i wenlo pri-final

[AVE) da comunidade. Foram excluidos aguebes
com délicis cognitivos avaliados pedo Mind-Exa-
e o Eseado Mental, para o gual 13 foi o ponto
de core para anallabetos, 18 para baiva e média
escolaridade & 26 para alta escolaridasde 9 & com
afasia motora que impossibilitasse o individuo
de responder perguntas verbalmente. Form rea-
lizackas codetas de dados demogralicos e clinieos.
As entrevistas foram realizadas pela primeira au-
tora. Além de responder ao questinndrio, Tod soli-
citado a cada participante que descrevesse como
interpredow cada item.

Ax = éticos

O estudo [oi aprovado pels Comité de Eri-
ta em Pesquisa das instituigies [pareceres
113B4G/2012 e 326.216/2013).

Resultados e discussio

Maxg versoes rndusddas e retrotrsduzidas o comi-
1€ de especialistas alterou os verbos do genindio
para o infinitivo em todos os itens do gquestio-
nario, para adequd-los a5 regras gramaticais da
lingua portuguess. Foram feitas também masdi-
licagties de palavras com o objetivo de melhorar
a equivalénecia semantica ¢ conceitual do texio,

coing no item 3 “Eating reeals (including the wse
of dishees, wtensils and stendard table ranmers)”,
a palavra “whensls” [oi raduzida primeiramente
oo “utensilios” e o comité modificou para *ta-
[heres”™. O mesmd ocornew com o item 8 ° Partic-
pating in reloxetion, wnuinding or menlal focis
octivities fo ensure your psychodogionl or mental
well=being (o, meditation, personal groudh,
chess, elc )", inkcialmente a palava “wnewinding”
i traduzida como “desestresante” ¢ a expressio
“mevlen focus” oi raduzida como oo mental”,
posteriormente o comité modilioou para “des-
comntrair” & “ooncentragio”, respectivamente. E,
nos itens 26 “Maintaining your home [clesning,
laundry miner repairs, efc)” e 27 “Mairtaining
the groumds of your horme (Taum, geeelen, soor re-
maoverl, efe " a palavra "manter” (“maointrining”)
[oi alterada para “cuidar”

A versdio pré-final fod aplicacda em 10 incivi-
dlueis, dos quiais il eraumn homens, oom média de
idacle de 5949 anos. Dois deles tinham alé quatn
anos de escolaridsde, rés até oito anos, rés alé
11 e dois tinham no minimo 15 anes. Ao looago
do teste da versio pré-linal, veriicou-se gue
houve divergéncias culturais ¢ de entendimen-

. O autores do LIFE-H sugeriram que palavras
ndin fssem excluidas, ¢ sim, que [ossem acres-
cidos ao texbo original evemplos e palavrs gue
ampliassem a possibilidade de compreensan,

Ll Sadiche Plblics, Bic de Jensim, 33(8ced04 0005, jon, 3002
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Tabssda 1

Entdo loram acrescidos exemplos e palavras para
4 melhor compreensibilidade, considerando que
algumas atividacles nio s8n tipicas do nosso pais
o ndo A0 acessiveis a bodas o classes socioe-
condmicas de forma equinime. Os itens que ne-
cessitaram de complementacio estdo descritos
ma Tabela 1. Apds a resolucio dessas quesides, o
concludda a adaptacdo transcultural do LIFE-H
3.1-Brasil (Figura 2).

0 pré-teste da versio linal i realizado em
individuos pds-AVE, por ser este estudo parte
de uwm projebo maor com eslas pessias, Assim,
como em trabalhos prévios 901, foram entrevis-
tacdos 10 individuwes, obtendo-se resuliados sa-
tisfatbrios. A metsdobgia proposta por Beaton

el al 7 e Wild et al. 8 gamnte a validade de [ace
& e conteddo da versSo adapiada. Entretanto,
oultras proprisdades de medida, como validade
de construbs @ conliabilidade, devem ser inves-
tigadas para determinar se o questiondrio & ade-
guado para aplicad@io na populacio brasileira, Os
resultados da asdaptacio transcultural do LIFE-H
1.1 indicaram satisfardrio grau de equivaléneia
semdntica, conceitual & cultural. O questiond-
rio e o manual de instrugies podem ser oblidos
nas peiginas de Internet hittpd fswwindopge.ca
e hitpe / fweoaripph.ge.ca. Estudos fuluros sao
necessdrios pam a continuidade do processo de
validaio do questiondrio

Ik alifaded e
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Abstract

Restrictions in participarion cause seriows problems
Jor individwals with chronic disabling condifors.
The use of questionnaires o mssess partcipanon als
Jowess stuadying the impace of suck clerroric conditions or
Suncricnaling, besides potentlally (mproving ieterven-
o stradegies. The mim af this sty was o ranshene
the Assessment of Life Habdis (L0FE-H 3.1) fndo Srazils
Ian Portiguese inguage and adag the qieestionmaine
1o the Braziliar cuitwne. The cross-cuineral adopa-
How follseed srardard greidelings and was conducted
i flaw stages: transkaiiar, back-translation, surmmary
af the ransiations, expert comumiines corsulterion,
and tesring the presfinal verston. Te final version of
e LIFE:H 3.1 for use in Brazi] showed satisfinc
sermantle, lrguiste, ciltural, and o ' ! eaquaty
Tenee. Futare studles should continue the process of
g T .I.h P LT FE

Socin Parricipation

Cad. Saiscla Pibbes, Mo da laneis, S3j4:e0006 1015, jun, 3018

Resumen

La restriccidn en o parficipacide genenn groses pros
blemurs para individuns con condiciones crdnices (ns
capacitanies. La urifizacidn de cusstionarios de evas
tiactdm de [a participacidn permite by (nsestigacidn
el [opacto de esas cordicliones crarices en la funclo-
ralidad, asi como o perfeccionamienio de extrategias
e irervencidn. £ olyjerivo di este estuedio fue radacic
¥ realizor In adopeacidn para e culrura brasifenas del
Assessment of Life Habits (LIFE-H 3.1). £ proceso de
adapracidn transciefmral sigield direcrrices estanda=
rizadies, sende realizado en cimos etapas: rradiocid,
rerraraduccide, stafesls de das fradicociones, oo id de
espectalisras y rest de fn versida presfinal. La versida
[l dhel LIFE=H 3.1 para su use en Brasi! presemsd un
satigfactorio grade de squivalencia seradnrice, idio-
mudtica, crfrural ¥ corceperunl, Los estidios futnres o
dehien dirigir a e conriruidad del proceso de sailidas
cidn ool craestionario.

Emcnesras p Crestionrrios; Estisdios de Volidocidng
Marticipaciin Sochrl

Recebide em 15/ Abr/2015
Versio final reapresentada em 03/ Dezi3015
Apravado em 23/ Fevi2016
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ANEXO E

Adaptacio transcultural e reprodutibilidade do Measure of
the Ouality of the Enviroment ¢em individuos com hemiparesia

Cross-cultural adaptation and reproducibility of the Measure of
the Ouality of the Environment in individuals with hemiparesis

TYMIDIHO OEHLE Y
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ialingic feilis pels hodem] apoin & Pelacasnameniie,
anmdes; ¢ Vi, ilems e politeis’. Faes okes o
EIEnrs 50 individue & INETEgem oo i Cempenenes de
Edrumsras ¢ Fanghes do Corpa, Alividale & Patcpaio,
amands coma Teclnadoses ou BETers no proceies de
fencionalidade ¢ incapacidale relacinade o diverso
nndigles de faide!,

0 acadesie viscular enceflilico JAVE) ¢ uma dis
pEincipais caimes de incapacklale coliicn enre mlulies no
B, A o AVE, # comum & seoneéngin de limimdes
na realizaghs d¢ mnidades coluisnes & fesinglo Ba
prarmezifuap b foal, O colecimiento acciea da @hidne s
dos filfes smbieis nd SMETgiacn SNs aRpeciie
negalives pode oncals medificephss de mmbicnies para
aemder dn necessilades desses madivideos, uma ver gque
deficitacns ¢ incapicalales de loago prace wnda 2o
difices de recupens apesar dos vesges DecnslOgesea.
Memse  sentadn, Wend- Degsssinid b umdiaghs Jde
ircir e podesirados pam measwlo do et
dos [aores andesing e o elaboraglo de
e visewm o oumenlo da finciossldele de sdividies
pis-AVE por e da redugdo dec harseiras ¢ samemio dis
Facilindores ambeentais.

0 Meamre af e Qe of e i
(M) & un quesaddneg qus mefeera & paeepido do
il iden solve o ambiente fess ¢ soclal, Bo &, 5 cala
food amienial ¢ perochalo coms Meiliador ou hamein
derante o desempenho de avidades didnas ¢ papes
socmais’, O MOE cofterpla s dominio, qee aheangen
o ginen capibais do corgosesle Faonss Ammbemais da
CIFY: mtinudes ¢ sepone scial, rabalo ¢ renda, servigis
povermamenias ¢ pablioe, gualdede de opomensdale
& oreimaplcs polilce, fefereales o0 ambese wcal; ©
eananes feecs e secsibilalale ¢ teenoboma, refrenles oo
ambesle faeen, Hi vershes longa (B e @ radiinida (26
ileni) do MIQE, Exuds préves, oof sdulios com pardisia
cepchenl, indicod g B9 dos mero da versls loegs do
MIQE obuveram confabiladale ¢m womo d BINT, Mo
peesetile caluidhs, o whilizmde o verals nedurala, qus Rk
aes dossin contemplidos na veeslo bng, il Ve gue o
e it (uesRlaciRiniog abveyiadon emvolve IWaersd [ETn s fur

splicadio, caleuls o imerprewsls de cwore, o que pode
Eacilingr o el i elics clisicd & G petdimRe.

0 MOE fn dessivelvide nas linguss inglss
e framevesa, sendo eccsdnia & raescial il
para & fud eilesehs na populsgls bisilesi®®. Agdd
ae proscisn, & avaliado dos propnodeles e medida &
recomendils para confinsa 2 o quesiiedsio ¢ adajuado
para & splicogdo preesdide™. Ums proprcdsds de
medida  condidernda  coms cagenicial
ndi i medids de desfacho ¢ b repEodutibilidede,
que iz eespeiln o0 grau no gual medidas sependas, em
individuss sstbveis, famecsm rauledes semelhanes".
D Tordia, of objetno deste entialo i sealisr a
adapiada rarceulteral do MOE pees & lingus porlsgiesss-
Brasd ¢ svaliar & fua eeprodatibilidsde {confshilidads e
coneoidingis) em sdivilies oxm Besipanciia enbnica.

METTNBN

Ede equdo medsogien i desavelvido cm
diked clopecs Sdapachs tresscilioa ¢ avaliighs da
repelutibilidade s MOE. O desenvolvimenie da veesdo
brasilcira do MOE M suleizsbo pels nermasicna
Nivwark oo rhe Dvaabdity Caanor Process (INDCF),
portadors dos difenos sulofea

Farlici jsies

Foemtn  recramdie  Edividas  oom  hempancss
resadentes ma osmunidele, Ok e de nelusds foranc
diagniclicn disico de AVE prinedio on recsvene o
temps de cvobagls soma de oo meses; wdade el ou
superasl & 110 s, BeTni et caeaeieriada pelo miresin
de i dod medsculed flewsies de cilovels sou pela
nperrn wseule de preceslo wesinl s cucseenes de
Joee T, denerriinada por iema diferesga supetiona 10%6: 15%,
fespectivamesis, enee o bdn pedien € o B parneo™,
Friam esicluikis o2 ndwidis com dehcils co@ilios
vl imchog, o s Bl i e iy sk Mheinal | puosivl e o
13 poma anallahenos, |E pars b & solia coolandade ¢ 26
pare ol sweolamidadey?, dificuldade de expressln verhal,
hettugarcas depla ¢ culres condigiies scdkieaqueleteag
ou mEEdOBee  icspociones  Seeendo aipsaln 4
Hirhaen of g™, ¢ necessdria Uit aitostrs de B i 20
paricipanics poes ayvalach de sepeodutiil dade,

et riga dle MIDE

0 MOE € em questioning aplicalo por meio 42
elteveln, durante b gl o6 individeos sl solicisdos
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b eimal o Sfludncis & feons ambiemus durosie o
et de alivelades osldisnes comic Tecdmadened,
quasds o0 [lones abienns ssiliam o realizedo de
e didnes; Berers, gunds o [nofes ambeennaig
dificuham a realicagdhs de larels didnos; oo sem
inflince, guands o Eioess amlcilan ndo BilEem b
real izsgdo de tarefic didries", Para poniuar o infledsein de
cisla wm dos 26 Talores amibiemiais, ¢ uidizads una cecala
Lidery de #01¢ posilod, vidiands de -3 (obslicalo mad)
8 3 [Tecdeader maior)'. O eaoeie Bend mdica que o Bem
ndo & percehalo fem eomio Tacdiadsl ou oemd hamein,
ndo exercedn Efluéneis na fneionldale’. Dss soes
findis conlited sdo caleulades: ohiliilo ambesnial, dque
coreesponds O média de des = nepoeie negativas 1-1,
el s s, -2, ol il madsdin - 3, obrldciibo makon
& Mezilinader smbiemal, que squivale 4 méda de wdes ag
TespuRlas pokitnes (=1, Dolesder mena, =2, Dolaader
migdiag +3, Ggiliador o )", ESSs ccies propost innain
infmnagkes  sohie o rogminds Jde bameins  &ou
gt liadodes i realizaghs de anv idades ¢ nd pamscga:io.

Procedimenlo
Adapraydes fransalioes!

Segumddn recomendagiies de Bemon @ al®, o
MOE Gy maderdo pess o ponugeds-Brsil do posio de
VilE seislios, culteral ¢ cancelenl pof doil madelones
bilingues, fupn prsicen oo &0 & pOAlLREs, o
fvmaglo scadinues diferente, wends wm da dres da
saiide {etapa 1L A alepa O eofcclee da sinteses dai versdes
rsderides, persado umm verslo-consenss, A parmr desa
wersls, i renlizads o resonradogdo, emapa 11, de Ssrma
indepemdeme por dois rshnores hilirgues independenies,
cija lisguo-mie em oo eghs, com nmicdo seadémica
distinma, sesado wm dedes da dwen da sabds. Fass ndo
LYETam EeRRd G0 querliadnd onginal ¢ nlo cmavam
cEmlE dic olyetnind do estado. A staga 1Y comespoadeu &
iddize do cemilg d¢ epecialislas, Com oot fl B ing
nslore, e fiolerapeutad, uin radelor & us retrolradulog.
e comiile anal ivsii & clafeza, perlinéncia ¢ equivalines
ealre a5 vershes insdusides, reroeadueidas ¢ & oFiginal,
cofesl idins essas versiies ¢ desesvaolves o versle ped-nal.
For sugesin dok suless, Tomam serescides observaghes
& coemplol e oNpo do gueslion®io pamn amplor o
peesibilidads de oom presssls dos quesiies.

Para vanificaslo & comprocroks dod e | capa
Wi, & veslo pré-fimal Sl aplicads cm 10 sdividens com
hnipuresia oom ieala de wdade e 5949 asad ¢ g de
evolugio de E25 anoa. Dhiresie & splicagdo, o cada meim do

44

MHHE Fin acrescda wma pergusls relesems & comgrecnadn
do mednn, Bigeadn mema esoaln Jeasibimics (Dol ou
difeily Mio Swam obscrvados divides ou confliles &
LEminsloga, sendo, dega hma, coscidersds saisfanéna
b egquivalisch sermdnics e culberal. O proceso de
idaptag ko rarccalniral (wEpa Y1) i ceneluide, sendo o
quenliiaddin desomsado MOE-Brasil { Tabela 1L

dvuliagav dr reproduribilidndr

IBicialsienls, o6 paFlicipanies fonos ihemodos
sabre o objetin & procedineitod db clado ¢ EsinELm o
leFes de eoBsenline=iln livie & saelorecids, Em sepada,
Foram colstadie debes demogeilicos ¢ climces para
caneienzmo da ameara. ) sompronstsesin moor T
menserads pela sseala de Fugl Meyer (EFM) que destina
i Aal Jde 1D poines paen & Tushs fesinn nodmal, sendo
que eseafe E@haiod & 50 indica oompEEclmEnlo ol
grovey, ciire 51 o 84 SoNgTeneline il Wil MAncan:;
eilre RS o 08 compomelmaiin molof isderido] eagusio
EREs eilne 6 & T Tepie i £ ORETONS]I Rl ol
B0 ) - Pl i gl sl st w s, i bl
de ze1e o 00 deg, pelo mesmo samssdor devidamene

ireirein, gue seguiu insruples proposies pelo rosoal”,
A miliser rranic

Esmalislicis  descrmiic [am  ulilieades  par
CariEleTia 40 aealra. Parasndlise-daseprodanbil udads,
Gt vl & el ol alinde i2gle—elste & @ eonastdineg.
Mo ardliss da conliaslidads Ee-reenie, M liadog
seonfabilalale dog ess o de esooee ieal. A confiahilidade
lme-retesie de cada imem S realizsds por meio do ciloso
do coefciemes Kappa com pondsraiio quadeinea (e ), a
fim de diferencior o magniluds dos diserepdeacios esine
s respnn’™. A Eerpremcin do K pondberisti,
ciajo ehcods vama d& 0 {misdneia d¢ conlishilidade)l & 1,0
(eonfabdadade perfena), fo nealizsls coRfoim: projasin
po Landes & Koeh™ (00,20, fecs;, 0205040,
radvel, Da0Ec b, meoderada; 0600w<0,30, boa; &
=030 quass perfala). A cosfiabdlidals wme-reeae doi
ERerEes s (Beeredn o Meilissdor) i delermisads pela
e do cocleiome de commelagls mraclese (CCTT*.
O 00T & eabeulads o pame da nelogis emine a vanisca
E8ITE Sujeiing £ a vaniscm waal, com valores gue variam
de O jousiscn de oonfiasladade) o 10 {oonfisbilidod:
perfemalf®. 5 cnlcfios propssion pof Musro® Ssam
Edvtadis para a scrpreiacio do g de conhabilidads:
ey hadsa: 0a 025, haisa: 026 ol A% modensls 0,50 a
0,55, el 0,70 & 0, B%, e alies 0,50 6 1,00,
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Tabrks | — Verude fnal tradeesds des BHOE- Hrandl

Lavando em consideracis suas hakblidasdes ¢ imisnds prss isdigee +
quanis as sinagdes su (e grealoemic mlersciam soa vids dara

E e

% e

Hem

+1

+1

m-u.-l.ir-ﬂir-i-
ABHAAE

3

1- Aoprwmy dhucpucben @ mue vk | frea o, arm kegas

I- Ax shiudesbonportarenion dagockesa -.'nﬁlhlu..-gl.:tF]

B A depenibibadsdefoferia sl de ernpreses na s comunidede

4 A cwrsciernicm 2o wu ambieniz de inbalho (esiniun fmes de oeal de
trzdal by, carea e )

& Somorenchs

L rerady | mdun waker g, persd crisdir o ¢ oul e rerdamemios

b Sepuros © ouinn programas de compensso Srencers | plane de sude, sogmn
de wich, bencficios s

T Loms c ervigos on s comonbsds

- Senvigm de siendrmemie Aol (mde, o, reab o, sTviges de
colrega 3 domailisg

W Senigms cdurscionus |ososlas, comes proftmiorslienies, [ewl dadesy’
unsverxbaded)

H 5 vercnln pessml gue voc? ma

1 1= Servigom de i i publico

I- Badee = irlevinks (socess, cualidade da mibsrmosgin, lesends)

13 Cormami clcirinics |ickeione, fax, c-mal, micrmci)

14 Bermn comunisrss ¢ cubunisen ao comunsdade |oanespfes cullures,
cxporinas ¢ religeaas)
U e cmema, e, bibloices, s, propn de auinepuda, cie.

15 MAoems (o de mua rosdines

I Aceme fomen de prodios e s comuridede que vece procom eniar | hancn,
oorTem, e, ks do sadc b

17 Mecems Ar roas o s comuonebsds iros, cakcsdas, mes Ao, croomenim

1= Cored ien clmstaras (e, calor, chevs, orrachade |

1T Inicrasdads da bux

M nicomdade de lendbe owom

I1- empn pormiisk pan cxscua {lemy
bl oy, i

e e, 17

IE- (hbypeirm que wioce exa (erm dic trshabhe ou esbudin, meves, decoraglia,
cleredoomnesl iooa, oqumamerie = leimrecs)

I apeaizvos de sscclin o adaplagion, por cxomple, aoukes, bengala © commin
i i bdade. en, muanuicncio|

5 Farieipes e em decaies om e comundade (amenbl ciabcondn pblca,
cheigien)

I PFrocedenenics governamenian ¢ admmisraines dnoumenim © enelinm
reccamiras para 3 el cisgio de srviges hancanos, rerovaplies de sposenisdona,
carieim de ek s ¢ berelices|

I Proced enenies sdmnisirainem © regoas (rogoas para femanics, rogas o
caizprmETETTios © normas burocrabica

45

125



Fara- Fortire |, ot al. Adsptacio rarscubanl ¢ sepeadwsbelidade. ey Ter Ccup Ui e Pauin, 116 e 28 | pa2-51.

Pars avelagdes &b conoondincia o of SROOER
ok P Eme-fense, D reabrads andlise o gEilien
Bland-Altman, bem como ko 40 oo paklo O
medda (EPM) e da dilenesgs minma deeadved (DMID).
0 il Bland-Alsian mnalisa o b & oonoondines
ina diicerdine o enibe i due el [Ee-seiee ), el
i mddia da diferesga cnire 5 duis selidis feme I - eae
Iy calcuiladia, bemn &omo &5e mbavalo & coaliang de 7595,
ara et e i fagroiede da diseopddeie ¢ b Sliae nem i
e & piadeles & el iis Snine o s ol il & Lemet,

i EPM £ wma esimeliva da vanabdidale emre
medidas apies a realizmclo de medides repetiles, o
calculkids pela equagiss [EPS = DPF x o 1AOCT ], onde DF
& i degves paalrdo cscomrado nd primeira aplicazlo™", A
DA eoreede no valor da mudangs s SSe0re que & St
do que o emo de medigls, sendo dems fomma ema medals
impants s shaliksr & eadancs real no deschigeslin
dee individucs apés repetides medpdes cm o lemeih®,
A DOACE fro caloslade pola Gmiela [DMD = 159 5 EPM
X WZN™S, Para o EPM, G caleulado o EFM gue
oepeipoEde o porceniages de EFM sl isaln i e5saie
unal, sende imepraado da scguime Mo =5% i
b, =5% ¢ ZHI% boin; =100 ¢ = 200 duvidioss @ >
20 neganiee™, Coind & DND & haseada no EPM, ndo Fod
definide nenlinm CrleTH pal fun andl mes

Todic saddeecs Tomes realizsdss pels Shatiavcal
Povlage o Social Sekences (PS5 versdo 150, & pelo
sile Risar S coer us nivel de signifcingia de 39,

Aspactos firos

O el fod ageovado pelo Comug de Eiea em
Fesquesa da Ussversadsde Federal de Minas Gersis sob o
™ CAATE (eSS 1 2 00 5 145,

RESULTADOS
CwravhiAsavan du wewslnr

Ds 105 mdividucs que comgarcesram & primein
valiaghe, opemes 1R oempESCEEEm pdia B sSgenda
mlmEiandn do qusstonio U8 2F panicipasles tsham
i el 2 10 ands de plade | 39 0 33 anos), sendo-guee 5T
i notad da anosire craE homens. Demiie o paMmCcpames,
AT 1% in=lA) ndo csncluEsm o emeo Tusdseesnnal;
10,7 (=3} corncheiiom o omso indememmal; 10, ™
(=3 i eorcleirom o ersins mddes, 10, 75 (1=1) oonclunom
0 EnEE0 superss, T.0% (8=2) eam snallabeins ¢ 3,5%
(8=} posiism o Ese méds Bosrplen. A etda
de tempo & evolugdo i de 55 anod, Com relaglo a0

oHnpamElments ke, I50RG (n=T)  apicscnlERm
CHMranENmEne ol melendks 215N (F5)

omeimEnne leve, 17,9% (3 cofions=linssio
grave, 17,75 (1F5) compeanmeiimente manceslie ¢ | 7,75
(=5 ndd sprcsealiranm aiernghs da funglo Soloes.

Confiabilidads Malr-reddalr

O coclciemiss Kippe calln repomadess
Tabela I Do 26 fens S0 MOE-Brcd, cinos (19%])
mpreacimaram conlishilidade guase perfeim (K 033-0,95);
oo (31%) condabadalade boa (i, 061075 cao (3080
confiabilidsde moderada ik 0,400, 59); &, em cmes | 15%)
corifiabilidads ru-:d'.d:t_ O 20039,

(s grifieos de concondineia de Bland-Aliman o
spresenndes Ba Figuen 1. P o escore de lecililsdor
{Fiigara 1A}, observa-ee o diddia dis dilfmengis 0,060,427
(I 55%: 40,76 o 0,857, pam o cscore de bareeira | Figera
LB, ebsersa-se o medda des difmenges -0,236081 (IC
A5 -1L,EE a 136) Em ambed oo casod, & madia dos
difiengic enko prusied & byo, indicando que os
EREER provenssies da primeing & da segusads aplcagin di
HCHE fsradn simileney, ndo sendo enosninado wm palrks na
disinilusglo gus sdidisce 4 aoiaTiscia de &M sissmiion.

Tabaly ! - Clamfcagio dos corficenics Kappa da amise de
comfshilbule mwic-rcicaic por quesile do MU E-Braol in=28)

[Pardmariras de relerfom para I

a verbciemwic de canba bl kade i papsifes

happs

YTy p———— 548 10,17

a0 thead 12,5, 8, 00,14, 14, 18
T 1L U6, I, 28, 23, M,

i, 400,60 [mederoda | k]

000,40 iramavelp L& 15, 21,23, 28

Cories pindesi s27 oliervidos o Feguras 1A e 1B,
diii BTl panDes ap@ssenlaram maiones difsoagis enlne
ik s iplicagiien, IE0e fod casoses d¢ Dheiluadon, quasio
de bameira. Sesado mmam, o OO, EPM, EPM%, MDD ¢
DD Moram cabsulados oo g inclusdo dec andiyideos
O ChFipoflasicalo alipeso (E21R) ¢ &m0 andivideos
Coin EOMPOMamEnte migics [=26) (Tabsla 31 Os OO
Foeam altod e amiec o Silleies, Sl Pan & SE0ae
Cacilinador, qassin: para o &keore harress. Os valosss de
EPMY Torem considerados bors (ahainn de 10%) para o
encoee Tacilnmlor eom smomn complos ¢ com o estlusio
doi dois Edividens com compomanems Aipics, Para
o escoie hareia, EPM%S fol sccaivel apenss com a
enchatlan o dois indiv ke GO SOnRgOTanEnis ifEo.
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EFSll 5,34 [N

EFsite [] 5

A% s Oy

[ »n 14
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e 50 81
_EFni% i4 i

D Cr (W] [F &
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[Tl = Cficens & conflabl clef mracisss; K= marvalo de
canfiancs, [P = oo padris: de eedefs, [0 = bifcsncs rarara
daeadiel

DSCLSS A

Egle esiudo eedlisos o alspuoagho  morsculberal
para & Brsil de um geslioadnn e avalogdo de Enores
mnbeslei, e osiesilin Sl SiPEles o O selTencal
teinico da CTF, A waliagde da reprodinislidale svidencisi
g o MOE-Brsil spresmos oonfabilidede teme-nensae
mlegpands ¢ valodes de concoeding i denten Jes limines
wenives, Esies resshades indicesi o polescial para fu
aplicaslo na pellica clinks & o pesgaisas cientlices, oom
o obgetig de avaliar & inSugnc Je Mdodes ambieniae
Bancasnial inde: de individusd com hemipiieda A prmein
s, sdapoglo moasseultaral, segiine Sicizes projoeie™.
Foir sigiesido dos maoees S MOE, sl S aliessdes ou
sugnimidog ilems com diviggiecia culberal Desia fiewa,
somenle ofm adicioeados i 12500 ongsal eleervaphs ¢
it o wimipl i & pokid] dade de cogressali.

Desire o Sctdie & mvalongio de confabddale
lesle-feleRle, oploi-es o coeficients Kappa pondeandio
para oeddie da confobdidale dos eEs por RS UMM
méids robuean, coesigiems com o delincamemo do
preesle edalo ¢ adequado pare avalisr guerliosddios
CON Vi es calepieicns ¢ pesullbdie EXpTERa0E 10 il
de dss caleporas™. Na andlie 46 Kippa pondaada,
Al% die ilcEs apecsenilaran  osifishilidade moderals
B quee perfema, oom vake Seperey b repomads por
Bimchen o al”. No calamo, apesar d& sesitives, vaones
de cosliciemes ramdavels lram encosirads:s panm o8 N
servipes de memdimento domicilis (guestlio E), actssn
Bmecn da Pesidencia (qucsihs 15), lemps permiatuo: jum
euccsl wiels (guendo I digpoiitives siclsones e
Edagriagdes quesio 23 e procsd inennes adsunisimtno ¢

repri i quesstio 6] Deve-ie considens que of coefi cienies
de confishilidade eals relaconados com o exubilidade
de medidas repetides, sendo valnerives & indlufsdcn de
lgiiie fiboies, L ooid [MONSE pesandis ou referentes
i GG qeestandnee'’. A bl de Biinesr Siilo
demrne on [Mofes posolis que podem 12 inerfendo
eatabdlalale emine 45 madipdes’, Aldm deso, o desenglo
breve dos imers do MCE & o relaiva Bamn ccolridade de
Eranle pasn e di s podein 127 ocslonado difi cildsdes
pee pae dos palicipanics e corfcaleranem b inSutacn
desses Daioies sl o exccato d sk avidades
ixntil areas,

Dois madivideos na andlise dos fwdnsdores e
barresns aniNeslne SpTeacBlis i T OELAMmETTo alipiea,
o maiores diferencis eBlle Of cRONEE Nd prENcER @
segunds avalischs, Cussdo analissda & amsairg conglema
(=28, o B observada presencs 8 GG Shnenithoo, ol
s, Ty hawsves Reidinein d¢ subemisian ol SUpeTelisie
of Tacillnadores ¢ Bagreing ambisnnas sa reapliesglo do
quicwliomdrin. Eae Mo pode fer visializads sos grifsis de
Blosal-Alumgs, i vez quie of P feam disnbuidos
Bleannamenle oH m i B,

A mllee de coaflablalele e@erdcle dis
ERcies Iidis Tod realizeds cof ¢ s2m of indiyideed oom
T e laimeinG atifieo. A confabiladede dos cheancs de
Chcilimador & havess, ibalcls por meio &6 OCL, i sl
e amihag i fiusghes, indicands congisiineia do MOE ao
valar o mEpechs de Tiores ssibiemais sa Dusceonal dade,
Embors o CCT sgja i So6 Sidsdos mbs ool de
valingls do confabdadade, devem ser reilizadas andlies
i e iiies, Ui ez giie o 00T mle & suflcienle i
ufhs avalisghs alesngente di reprodutidlalads e una
medida', 0 CC1 ¢ wilizsdo pars avaliar a corssiiaca
CRIfE cRodied Eovesisies de aplisagdes  eepetadas,
contidermdn opemdn o visiagio de emosne®, sendo
el requido piEn svalar & o queslioddio pode e
ik ars fircs diserssabivod, quando & geed realize
& detingls enire o individeos", Porém, para avaliar = o
quesliondrin pode ser waslo pars Bro avelalives, ou seE,
quansho o aljetng & B o mudanga do edado 4 saiide
de umn sdivideo oo kngs do wengn, por ewcmplo, antes ¢
i Ui Elervengio, & deleogio da vaiao indriduaal
cibire diis ocaeies de teste, analissds por o dio clloso
e EPM = DD, & necesadeia™,

0 chleuls de EPM, EPM%S, DMD ¢ DMID%
tmnbém Gx reslicado oo @ sem 0f individuss com
CAT ST LAMEND AL co. A pdes B netineda de madiviluos osm

GO pOTIEMENDD A, olsens-se que of valsres do
EPM el i a5 Jesine doc b cossidensdon

i boss, {abamo de D% ™, indicando LS O ERCGIER
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T cstbveis & Divedamn Baoi varsislalale Em b
elinben, puirn quadkjiser escore observado, o EPM guanifics
& aitglitide solie b dpanl & cpeands b vaniagho 3 chdie
devado oo cero da medida, sesdo que s sirmaclo deve
wer considerads see decades clisicad™, Deata foima, apds
& oplizgs i Queslionans el wn e indivilin, on
el dolslon, wha vimego 4= 0,06 e 03] juns o
eecoies de Bilisdor ¢ harseirs, Fepecliamcsle, S5k
nelasionada a0 e da medida e als o wna neal sliesagdo
dos ores andsealan. Por exempls, poe i ndniduo
cofm estore =10 ([Tecdasder), pode ser cspesada, on
umia apleaghs subseguems, um cooe vanando sne
+1. 34 a =1, 16 {21,030 16) cm decoreineia do e da
icdila 5inilarsieale, & O caoide P Baareina e 20,
& eapeinds usie vanacho cntee -2,31 & 169 (-2,040,301
Adicionaliente & cma imepresgls s EPM, o DD
poade Eacililes & de resulisdos peovclicEles
da apleachs d MOE. O valores de DM encontsados
indicam gue ahisraghes Ba peraspelo di foees ol
G0 lEgo do Eigo akees e que 184 ¢ D85 pars o0
caooie Mealiador & BaricEs, repoclivamends, indicm
firalaing ic redis s do oo da medada™. A

dos indices de aanlishilidade ¢ concondineia da resposia
enconEidis seate esludo com esiudos prévios © bemirade,
usa VEE que el Fod o primesino esludo g enlizar o CCl
puara andlise da oonliabihdade ege-nasne e derminar o
EPSd & Dell i BHE.

Memie e, dados prov esiemesde 28 individuss
Mofoss pealisedos para malie o reprodunilidsade
do MOE. MNbs B wii consenso qeamo o hmasks da
amosies em enludos de confabilslade, mbora revemes
bl ieaglies pEOponciohem sugendes pan sisilar o
chliae smostral ', Exse cllcilo & Wnponsnle pongue
& el quscdo 4o mmasho di Soslre pode selETELar
ik siibestimigdo din valores de confiabiladsle ¢ dma
superesimagin dos valores de emma da malala™. Hoban

i ol il inarm o el s A6 Watails Jo it
s estabilided: dei emimatives de coadiabilidade,
igcluinds |leRie-relene, ¢ ms nfendncis feilms o
pEEne dessas esbmmalivas, seiersdn que UMD BREREITR
minima de 20 individuos fomese eslimaives emivens
ol migsitude ¢ imerprelagls. No emanbs, segundo
revsdendagdes do Cowidiius-Soakid  afoskialy | for
i Siteckion of hialk  meciarrmeni | Ansbraenscnls
POOSMINFY, o mmanho minimo d0 amosa pam
irvalisgies da reprosdabibilidade de o quesiosdns deve
sef de 30 pamicipantes. Ressalia-se que a defingdo
do wmanho da ssmcaws deve ambém  corsiderar
Carores commd apome Tinesceiro ¢ disponibilidade dos
wolunldnos™. Mo ciso desse enluda, demre oa 115
wolunldiios que participaramm J0 primeirs avalsgdo,
someale 1E individecs secniis pancipal da scgusada
ipdicaghs do MQE, evidencando o dificuldades pan
realiEagdo desie Nipo de esisdn.

F MOE-Bmsil ¢ s gechonne & ripels
iplicagho (em b de 20 faimslok) e )l inerprelags dos
cansiei. Earelmo, cofis Ba midlise individesl dig iens
pelo coeficeenne Kappe, sl el Gjeeseilinm
concondineia razodvel, mepere-se que O elIrevERader
refonee e Esnedes Bicais ¢ enline: oo eenglo,
capecmliEnl: pars ogeeles  flEnd e apfesslananm
varabdslale sig eaposis, & (Drma o aseeparar que o
ERLE & percepelo feal do sdividen sobe o
influéneia de Mesilnadorss & bamreiras 2o faneiomlidade.
Vale resalor gue oo repelisdos desie csude podemm
ser gemeralieados pern individuss com cERclerishcas
similanes a5 da ssosim

Em  conclisdn, o MOE-Brosd apicsesioo
repeadutibilidsds slogisds paen ser  wdizado  com
propsilng discrimisatig & salistin, oo e ial funa
il el b pEdlics cliness ¢ o poageisis cicmlificas
individiass eoin Bedifaiea endnka

Anoria ¢ indicerio dr responsabilided:: | Fana-Foring ML Bagilio, F.5 N, Assusipg - comnbuem oom o doneepelo,
o plasejamienin, 4 ofgasiradin & o diseavolvimenio do projens; paripanss e odo & 2u desermvolvimesin, desde o colea
dos dados & inderprensgls dos resalindos mé & elabongdo do masuscn, revisho cnitea de ssu coslehlo ¢ aprovachs da e
vershs final. LF, Temess-Salmela calaborou com o plansjamemo ¢ desssvolvimeno o peojen ¢ pamcgou dis dapas de
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ANEXO F

De: "romeugo@gmail. com" <romeugoggmail. com:=

Para: janainepolese@yahoo.com.br

Cc: cienciasaudecoletiva@fiocruz br, raimangas.mangas 1@@gmail.com
Enviadas: Quinta-feira, & de Outubro de 2015 16:10

Assunto: Ciéncia & Sallde Coletiva - Decision on Manuscript ID CSC-2015-1426

08-0ct-2015
Dear Miss Polese:

It is a pleasure to accept your manuscript ID CSC-2015-1426 entitled "RECRUITMENT
RATE AND RETENTION OF STROKE SUBJECTS IN CROSS-SECTIONAL STUDIES"
for publication in the Ciéncia & Saude Coletiva.

In order for your manuscript to be edited, we would ask that you include the text in a single
file with the: (1) Title {in Portuguese and in the foreign language); (2) Authors (full name,
institution and e-mail); (3) Summary (in Portuguese and in the foreign language); (4)
Keywords (in Portuguese and in the foreign language); (5) Full text of the article (from the
introduction to the references) and (6) lllustrative material (if any, in up to 5 units).

We note that this file, which cannot be in PDF format, must have the same content as the
manuscript which was reviewed. It is this version which shall be published.

The file and the declarations attached should be sent to the e-mail:
cienciasaudecoletiva@fiocruz_br

Thank you for your contribution,
Prezado(a) Miss Polese:

E um prazer aceitar o seu manuscrito ID CSC-2015-1426 intitulado "RECRUITMENT
RATE AND RETENTION OF STROKE SUBJECTS IN CROSS-SECTIONAL STUDIES"
para publicac&o na revista Ciéncia & Saude Coletiva.

Para que o seu manuscrito seja editorado, solicitamos que vocé retina em um unico
arquivo um texto com: (1) Titulo (em portugués e na lingua estrangeira); (2) Autores
(nome completo, instituicdo e e-mail); (3) Resumo (em portugués e na lingua estrangeira);
(4) Palavras-Chave (em portugués e na lingua estrangeira); (5) Corpo completo do artigo
(indo desde a introducéo até as referéncias) e (6) Material ilustrativo (caso haja, em até
cinco unidades).

Observamos que esse arguivo — gue néo pode ser em formato de PDF — deve ter o
mesmo contetido do manuscrito que foi avaliado. E essa versédo que sera publicada.

O arquivo e as declaracdes em anexo devem ser enviados para o e-mail:
cienciasaudecoieiiva@iocruz.pr

Obrigado pela sua contribuig&o

Sincerely, / Atenciosamente,

Dr. Romeu Gomes

Editor-in-Chief, Ciéncia & Saude Coletiva
romeugo@amail.com
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Correlacoes entre a forca muscular dos membros

inferiores e o nimero de quedas em hemiparéticos

s -
Cronicos
Correlations between the muscle meng?b ﬂfﬁﬂmr linabs and the number qfﬂr.l'.'n'lf in chveanic .lrr:m:'p..fm:':

G'frd&m_y Mendes da Rocha', Mariana Ribeiro Silva’, Janaine Cunha
Polese?, Iza de Faria-Fortin?®, Luci Fuscaldi Teixeira-Salmelad®

Objetiva. Verificar se exisrem sssocagiies entre medidas de forga mus-
culsr dos membros inferiares ¢ o nidmeno de quedas de individuos phs
Acidenire Vasoular Cerehral (AVC) ordnicn. Mérodas. F_-ru.uinnplnm
whrin, onde a fn.n;n isomérrica das # dns. driic, =
rensares dos joelhos fol obeids com o d.mi.mﬁmm manual, e nimera
de quedss por pergunis dirers. Coehcientes de correlicio de Pearson
foram cabulades pars andlise. Resultados. %0 individuos (média de
idade de 58 amns, rempo pni-.lcﬂn 71,5468 (G-380) meses 'pnrr.ic:ipa.-
ram. Foram encontredis carrelagiies inwersas e de magnimade razodwvel
entre o nbmero de quedis nos dlrimos ssis meses e as medidas de farga
des Hevores do quadril, extensores do joetho (rea), 30; pe0,01) & fe-
xores do joelbo {re0 20 pel01]) & (re-0.28; p<0,01} paréricas. Com
relagio an nimera de quedas no dltime ana, farem encontradss cos-
relsgsies inversas ¢ de magnitude razcdvel com o Hexores do quadril
(r=eD2%; pa00), fexores do joelho (re=-0,32; p0.01} & exrensores
do joctho (re0,30; p-q.'ll.l]l} pﬂ.réumi MWio foram encomradas corres
laghes com nenhuma das medidas de forga do membro inferior nia
'Pn.ré:im <, I 8ere-0, 1 %; l].I:IP\-cP-cII._'-‘d.}. Concdusées. Observou-ze a
existéncia de correlagio entre a forga muscular do membro inferiar
[parérico & o nlmero de quedas nos drinnos seis meses € no dhime ano

Unitermios. Acidente Viscalar Cerebral, Forpa Muscular, Acidences
jpoer Cuedas

Clitagio. Rochs GM, Silve MR, Polese |C, Faria-Foini [, Texeira-
Salmela LF. Correlagdes entre a forga muscular dos membros inferio-
res g0 ndmera de quedss em hemiparéricos crimicos.

Trabalbes realicads s Usiversidsde Foderal de Minss Gerads (UFMG),
Bele Horizomie- MG, Brasil

Mgt hgbneiss de famente naciesas [CAPES, CHPC) ¢ FAPEMIG).

1Geadusnds do cunn de fainterapha, Univeridade Federal de Minas Gersis
||'L|FM.I..J Belo Hocizonie- MO, Beasil.

[ da dda Py de Piis-Cradusggio em Ciéncia da
P.:-L.J.L-,m, Ulniversichick: Fesdersl de Mirs Gesss (UML) Bedo Horinane-
-MG, Brail. PhD, Candidare, Universiey af Sidney, Sidney, Now South Wale
Ausirdlia

3T Oeupwcinnal, [ dada de Pén-Ciraduacio em (-
Ena-.nl.-ﬂ.nhhm;.ﬂ, Universiade Fedders] de Minas Gersis (LIEMG), Belo
Hasizonae- MG, Brail.

4 Faii Diemntinra, Profe Titular do Depantamenes de Fsioters-
i da Universicdik Federal de Minss Gersis {UFMG), Bele Harisaate- MG,
Beail.

ABSTRACT

Objective. To investigare whether there were ﬂ.gniﬁn:ml: associarions
berween messures of strengeh of the lower limb muscles snd the num.
ber af falls in chronic seroke individusk. Method. Tt is an exploracary
sy, where the isomerric s:rulg:h of the hip fAexars, knee exrensors
and flexars was obrained with the hand dynamometer, and numbser
af falls wich direct questicns. Pearsan correlation coethckents were cal-
alared for analysis. Resulis. 90 subjeos {mezn a.genl’i! VE&rs, mean
timse since seroke of 71.5+68 [(G2380) monchs) 'pnruapamd Inverse,
and fair comelaions were found herween the numher of falls over
thie past six months and srength of the pareric hip Hevars (re-0.18;
pee0.01), knee exensors (re<0.50; p<0U01]), 2nd knee Hewors (r=- 0.29;
p-cl].l:ll]. Inverse, and fair correlarions were sho berween the num-
ber af falls aver the la year and srengih of the paretic hip Hexors
(rma) 20 pd].lll]].. knee Hexors (redd.32: 'p-d].l]l'l-.. and knige exren-
soors (a0, 30 P-EEI.I]]L Mo corrdarions were found with any of the
:n:l':n.;lh measures of the rmpa.rcrjc Limb muscles (0. 18<reald.]3:
l].EI'ﬂ-r:p-r:[I_'-‘d.'I-. Conclusians. Correlarions were found berwesn mea-
[ares nf's.l:ran.g:h afthe paretic lower limsb musdes and number af falls
aver the past six months end last year in chronic stroke individusks.

Keywords. Seroke, Musdle S'u'enuph. Accidental Falls

Cltatlon. Piocha GM, Siha ME, Poles 1C, Faris-Forrind 1. Texeira-
Salmela LF. Correlations berween the muscle strengeh of lower limhs
and the number af falls in chronic hemipresis.
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INTRODUCAO

O Acidente Vascular Cerebral (AVC) £ a segun-
da principal causa de morre no Brasil® e 3 maior causa
de morre em diversos palses da América Lating®. Cerca
de 30% dos individuos que sofrem wm AVC morrem no
primeiro ano & 30% dos sobreviventes exibird deficién-
cias neuroligicas ¢ incapacidades residuais significarivas,
o que faz do AVC a primeira causa de incapacidade fun-
cional no mundo ecidental®. O AVC pode compromerer
a vida dos individuos de forma global, caracterizando-se
por manifesragdes dinicas, que evidenciam o comprome-
timento dos diversos sistemas corporais®.

Dientre as sequelas motoras, 2 mais prevalenre éa
fraqueza muscular do hemicorpo conrralareral 3 lesdo en-
cefilica, com consequente perda da arividade seletiva dos
grupos musculares®. Os déficins de forca muscular causam
um impacto significative para o paciente hemiparético,
dificulrando a realizagio de diversis arefas funcionais,
como deambular, Bzer compras, visitar os amigos, usar
rransporte plblico e demais atividades de vida didria,
acarretando um estilo de vida sedenvirio e cada vez mais
dependente e agravando, assim, os déficits j4 existennes®.
Mos membros inferiores, a fraquera muscular pode ser
arribuida ao desuso ¢ 3 arrofia. Alguns individuos perdem
o controle independenre sobre selecio de grupos mus-
culares, resultando em movimentos articulases que sio,
muiras vezes, utilizados inadequadamente para a rarefa
desejada’, processo que pode influenciar no aumentn do
nimero de quedas.

Esmudos epidemiolégicns tém demonstrado que
o4 sobreviventes de AVC possuen alto risco para quedas
em todas a5 fases pos o evento®, sendo que entre 14% ¢
63% dos sobreviventes, pelo menos wma vez duranre a
intermacio sofrem quedas & que entre 37% e 73% relaram
urma queda nos primeiros seis meses apds a alia hospira-
kar”. As quedas sio definidas como a ocorréncia de um
evento ndo inrencional que leva uma pessoa inadwverti-
damente a cair ao chio em um mesmo nivel ou inferior,
com incapacidade de corregio em tempo hdbil e apoio no
solo™. Pode ter consequiéncias graves, tanto fisicas guanto
psicossociais". Além disso, as quedas ém miilriplos fa-
tores de risco predisponente, gue podem ser classificados
i inrrnsecos & exrrnsecos’.

Die acorde com a revisio sistemdrica com mera-

-andilise foram encontrados efeitos significarivos para a re-
ducdo de quedas em apenas um estudo, gue consistiu em
suplementacio de vitamina D, sendo que a aplicabilidade
dinica desta interven¢io a todos os sobreviventes de
AVC ainda é pouco vidvel'. Diesta nmaneira, visto a escas-
sez de estudos na lireramura, que avaliaram a relagio enrre
medidas de forca muscular e quedas em hemiparéricns,
o presente estudo objetivou ohservar se exdste correlacio
entre medidis de forca muscular dos membros inferiornes
¢ o nimero de quedas em individuos hemiparéricos crd-
nicos apds AVC, para fornecer subsidios e guiar a pritica
dlinica para intervenches mais eficazes.

METODO

Trara-se de um estudo exploratéeio correlacio-
mal, vinculado ao estudo *Preditores da resrricdo na par-
ticipagio social em hemiparéticos, do programa de pds
graduagio em Ciéncias da Reabilitacio da Escola de
Educagio Fisica, Fisioterapia ¢ Terapia Ocupacional da
Universidade Federal de Minas Gerais (UFMG), com o
parecer consubstanciade do Comird de Erica e Pesquisa
da UFMG (113.846) e do Comité de Etica e Pesquisa da
Prefeimuea de Belo Horizonre (113846 A).

As coleras foram realizadas no laborardrio de ari-
vidades de vida didria da UFMG, no Centro de Beabili-
o Padre Eustiquio & no Cenrro Geral de Reabilitacio
de Belo Horizonre.

Amostra

Foram recrutados para o esudo, individuos da
comunidade em geral, com diagndstico dinico de AVC
isquémico ou hemorrdgico, primdrio ou recorrente hd
pelo menos seis meses ¢ que atenderam aos critdrios de
dlegibilidade: (a) idade igual ou superior a 20 anos, (b)
fragueza efou alreracio de tdnus no membro inferior pa-
eético (diferenca de 15% entre o4 bdos parético ¢ ndo
parétice)' e (c) avséncia de déficits cognitivos avaliados
pela Mini-exame do Estade Mental (ponto de corte para
individuos analfaberns®®, baiea e média escolaridade 18
¢ alta escolaridade 26), (d) serem capazes de deambu-
Lar comn ou sem o uso de dispositives auxiliares. Foram
excluidos os individuos que apresentavam afasia sensiti-
va ou condighes de salide sdversas rais come oures do-
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engas neurolégicas ou oropédicas ndo relacionadas ao
AV, Todos os individuos incluidos no esudo leram e
assinaram o rermo de consentimento livee ¢ esclarecido
(TCLE).

Para fins de caracrerizagio da amostra, foram
wrilizades os seguintes insrrumentos: versio brasileira da
Escala de Avaliacio de Fugl-Meyer (EFM), para avaliacio
do retorno moter™ e weste de velocidade de marcha de 10
metros, para avaliar as velocidades de marcha habiral e

rdxima'”.

Medidas de Desfecho

As medidas de desfecho wrilizadas foram avalia-
¢io do nimero de quedas nos dlimos seis meses e uliimo
ano. (3 avaliader definiu sisremaricamente para wodos os
voluntirios o conceito de quedas, a parrir da seguinre de-
finigio: “ocoreéncia de um evento ndo intencional que
leva uma pessoa inadverridamente a cair ao chio em um
mesmo nivel ou outro inferior, com incapacidade de cor-

regio em rempo hibil & apoio no solo™®. A parrir disso,
o avaliador questionou quantas queds o individuo reve
nos dlrimes seis meses @ no Glrime ano.

A medida de forga muscular isomérrica dos fe-
xores do quadril e Hexores ¢ extensores do joelho dos
memibros parético & ndo parético foi obrida com o di-
namdmerro manual (Micefer 2MT Hoggan Health n-
dustries, West fordan, UT. USA), que rem demonstrado
adequadas propriedades psicomérricas nessa populagio™.
Para realizar o weste, os individuos foram orientados a
ficar em decibito dorsal, com quadril ¢ jodho a serem
restados feridos a 207, pernas e ormozelos relaxados sobre
o banco, perna contralareral esrendida na maca e bragos
estendidos ao lado do corpo. O avaliador posicionou o
dinamdmetro manual de modo estivel em regides padro-
nizadas, de acordo com o grupo muscular a ser avaliado™.
Amntes de cada resre, o avaliador demonstron a direcio da
forga requerida™. O voluntirio foi solicitado a realizar a
contragio desejada contra o aparedho com a sua forga md-
xima e estimulos de encorajamento foram dados duranee
o reste. O avaliador manteve o dinamamerro estivel, para
evitar que este fosse deslocado pela forga do individue.
Para os extensores do joelho, o dinamémerro foi posi-
chonado na regido distal anterior da ibia; para os Aexores
de joelho, na regido distal posterior da obia, présimo ao

calcanhar e para os Aexores do quadril, na regido anrerior
distal da coxa, préximo 3 parela™. Foi considerado para
andilise uma medida de cada grupo muscular avaliado, ex-

presso em Kgf.

Procedimento

Todes os voluntdirios foram informados sobre
o5 propdsitos do esmdo e foram convidados 2 assinar o
TCLE. Em seguida, participaram de uma enorevista in-
dividual para colera de dados dlinicos, demogrificos, ca-
racreristicas antropoméiricas e verificagio dos crivérios de
inclusio. Apds esti fase, os instrumentos cirados foram
aplicados, por pesquisadores oreinados.

Andlise estaristica

Foram wrilizadas estaristicas descrivivas para ca-
racrerizacho da amostra, que foram descritas como miédia
e desvio padrdo. Die acordo com a distribuicio dos dados,
foram calculados os coeficientes de correlagio de Pearson,
para verificar a5 assockagbes enmre medidas de forga dos
grupos musculares dos membros inferiores & o nldmero
de quedas nos dlimos seis meses ¢ no dlimo ano. As
correlaches foram classificadss como pouca ou nenhu-
mia (0,00<r<0,25), razodvel (0,25<r<0,50), moderada 2
boa (0,50<r<0,73) & boa a excelente (r=0,75)7. Todas as
andlises foram realizadas wilizando o programa estatisti-
oo SPSS para Windows (versdo 17.0) com um nivel de
significincia de 5%.

RESULTADOS

Foram avalisdes 90 individuos com média
de idade 58,3211,1 (20-83) anos, rempo pis lesio de
71,5268 (6-380) meses, sendo que 34,4% eram casados
e em 51,1% dos casos, o AVC foi isquémico. O perfil
complero da amostea pode ser observado na Tabela 1.
Em relagio ao nidmero de quedas sofrido nos dlimes seis
meses, 4 média foi de 1,12£2,03 (0-10), ji em relagio o
mimero de quedas sofridas no dlime ano, a média de
quedas foi de 1,60+2,83 (0-15). Quarenta e seis indivi-
duos reportaram terem sofrido pelo menos uma queda no
dlrimo ano.

Em relacho 3 forga muscular dos membros in-
feriores, observou-se uma média de forca dos fexores

b
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Tabeta I Carscreristicas dos parricipantes.

Caracreristica da Amostra Caracseriscicas n=)
Idade (anos), Média=DF 58,3x11.1
i min-mix) {20-83)
Estada civil Casado, n(%) 4% [54.4)
Solueira, nf%) 20(212)
Vidva, n{%) 111xy
Divorciada, nf%e) 10{10,1)
Tipe de AVC Isquémice, n(3) 46 {51,1)
Hemarrdgica, n{%) 19 (21,1)
Mo informado, 25{27.8)
%)
Lado parérice 53467
direimn/esquerdo (%)
Usn de medicamentog 392219
médias*
MEEM (030, média=DP 15134
{ o= (13300
Velocidade de marcha O770,33
hahimal (mis), média=DP
Fu:]s Meyer motor total GE, 3225 0
médias DI minsmix} { 1B=100)
Auividade fisica, ndo {%) G [66,7)
Dispositive de marcha 27 (30,00
Bengala, n (%)

[WrmDiesvia i, min-mive vaksr minima ¢ pisiess, AV CaAcidenie vasen-
lar cerebiral, MEEM» Mini-sasme dis sisds menial mental.

de quadril do membre nde parético de 234274 e do
membro parétice de 15.327,3 (35% do membro ndo pa-
retico), quanto aos extensores do joclho, a forga média
observada do membro ndo parético foi de 26,2296, ¢ do
membro parétice de 15.528,4 (39% do membro ndo pa-
retico). J4 em relagio oz Aexores do joelho a forga média
foi de 28,3211,9 do membro nde parético ¢ 18,5212.4
do membro parético (65% do membre nio parerice).
Foram encontradas correlagies inversas e de mag-
nitude razodvel entre o nimero de quedas nos dltimos
seis meses ¢ a8 medidas de forga dos Aexores do quadil
(r=-0,28; p<0,01), extensores de joelho (r=-0,30; p<0,01)
¢ Aexores de joelho (r=-0,29; p<0,01) paréticos {Tabela
2). Com relagio ao nimero de quedas no dlimo ane,
foram encontradas correlaghes inversas ¢ de magnimude
razcsivel com os Aexores do quadril {r=-0,29; p=<0,01), ex-
ensores do joclho (r=-0,30; p<0.01) ¢ fexores do joelho
(r=-0,32; p<0,01} paréticos. Mio foram encontradas cor-
relagies com nenhuma das medidas de forca do membro

inferior nio parético (-0,18<r<-0,13; 0,09<p<0.24).

DISCUSSAQ

Esse esudo avaliou uma ampla amostea de indi-
viduos hemiparéricos crdnicos e evidendiou existir uma
correlagio estatisticamente significativa inversa de mag-
nitude fraca a razodvel entre o nimero de quedas nos
tilrimos seis meses ¢ as medidas de forga de roda 2 mus-
culanera investigada do membre parético. Adicionalmen-
te, achados similares foram observados para correlagies
entre o nimere de guedas no Glimo ano ¢ as medidas
de forga do membro inferior parético. Interessantemente,
mdo foram observadas correlagtes significarivas entre ne-
nhuma das medidas de forga da musculamra do membao
inferior ndo parético anto com o ndmero de quedas nos
tilrimos seis meses, quanto no Glimo ano.

Similarmente a0 presente estudo, em estudo re-
rospectivi, apds realizar uma revisio dos escores de forga
de 31 individues em fase aguda apis AVC, observaram
déficits de forga de 5% de Aexores de quadril, 43% de
extensores do joclho e 58% de Aexores de joelho™. A di-
minuigio da capacidade de gerar forga imediaramente
apds o AVC ¢ devida a diminuicio de impulsos descen-
dentes no sistema nervoso central. Por curro lado, apds
seis meses de lesio, a principal causa de fraqueza € a hipo-
rofia muscelar por desuso™.

A liveramura repora que a incidéncia de quedas
nos pacientes que sofreram AVC pode chegar a 64,5%.
Em estudo realizado com nove individuwos com trés meses
pds AVIC, a incidéncia de quedas foi de 44,4%. Esres
dados corroboram os resultados do presente estudo, onde
foi observado que 51% da amostra relataram pelo menos
um epistdie de queda no diimo ano, Cabe ressaltar que
eata frequéncia poderia ter um valor mais expressivo se
fosge considerado todo o empo pds lesdo, consideran-
do que os individuos apresentaram, em média, 71,5268
(6-380) meses pds lesio. Mo presente estudo, apesar
dos individues hemiparéticos apresentarem alguns défi-
cits motores, um nimero baixo de quedas fol reportado
(1,12 nos dlrimos seis meses ¢ 1,6 no dltime ano). Ese
fato pode ser justificado pela drima recuperagio motora
apresentada pelos individuos (escore médio de 70% no
Fugl Meyer), além de apresentarem em média 0,77 mfs de
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Tirbela 2. Coeticientes de correlagio entre o niimero de quedas e farga
d.n:sru.pnsmumlhmh memshros inferiores {n=90).

MNiimero de que-  Nimero de
das mos dlrimos quedas no

Girupas & meses diktime ana
musculares rip) ripl
Flexores do Paréricn 0,28 (<0000} <029 [«0,01)

quasdril

Mo parérica <015 (0.17) <014 (0,18}
Flezores do Paréice 0,20 (=000} «0E2 («0,01)
joelha
M0 parérica <013 (0.24) <0, 18 (0,090
Exzemsares Parérico 0,30 (<0000} <030 (<0,01)
do joelha
Mo parérica <0, 16 0.14) <0, 16 0,14y

velocidade da marcha habimal, o que caracreriza veloci-
dade de marcha comuniriria®. Diesra forma, se rratando
de individuos com niveis funcionais alvos, uma baixa fre-
quéncia de quedas seria esperada. Adicionalmente, os in-
dividuos apresenraram uma média de idade de 58 anos, ¢
desta forma, os déficits advindos do envelhecimento, que
normalmenre predispde a um maior mimero de quedas,
rais como instabilidade posrural, polifarmdcia, osrcopo-
rose entre outros poderiam ndo estar presentes na popu-
lagdo esrudada™.

Apesar dos individuos apresentarem baivo mi-
mero de quedas nos dltimos seis meses e no dlimeo ano,
ainda assim observou-se existir correlagio com as medi-
das de forca da musculamra do membro inferior parérico.
Similarmente, fol enconmrado na lirerarura somente um
estudo que analisou a correlagio de medidas de forga de
grupos musculares dos membros inferiores com quedas™.
Messe estudo, o nimero da amaostra foi relarivamenre pe-
queno (n=30), a medida de forca muscular foi realizada
pelo tesre manual e quedas foram avaliadas pelo medo
de cair. Foi observada a existéncia de correlacho signi-
ficariva entre 0 medo de cair com a forca de abdurores
do quadril, extensores do joelho e flexores plantares do
mermbre parétice (-0,53<r<-0,48F%. No presente estudo,
que urilizou uma ampla amostra (n=90), as medidas de
forga foram realizada pelo dinamdmetro manual que rem
demonstrado adequadas propriedades psicométricas nes-

sa populacin™, além de rer sido relacionado com wma
pergunta direta sobre o nimero de quedas. Desta forma,
o8 restliados do presente esnudo retraram medidas con-
fidweis e vilidas, resultando em achados com implicagies
clinicas imporantes.

Apesar de algumas correntes filosdficas da déca-
da de 70 postularem restrighes acerca do fortalacimenta
da muscularues parética, os resultados do presenre es-
rudo aponcaram para a impordincia de se manter uma
forga adequada na muscularura parérica do membro in-
ferior™. Esta hipduese pode ser confirmada pelo faro de
ndo ter sido observado corndacio entre a forca muscular
do membro ndo parético com o nimero de quedas nos
tilrimos seis meses ¢ oo dliimo ano. Messe sentido, o for-
talecimento da musculamra do membiro inferior parérico
deve ser instimnido e priorizado na reabilitagio de em in-
dividuos pis-AVC, especialmente quando o objerive da
reabilitagio for a redugio efou prevencio de quedas.

Esse esmudo apresenta algumas limiraghes. A
amastra foi composta por individuos na fase crfinica de
evolugio ¢ com bom desempenho e grau de recuperacio
motor, o que re permire que os achados sejam exrrapo-
lados para individuos com ourroes niveis de acometimento
e nas fases agnda ¢ subaguda pds-AVC. Adicionalmente,
o fato de apenas medidas somérricas de forga rerem sido
obtidas pode ndo ser relevante para arividades funcionais.
Além disso, o desenho do esrudo ndo permite avaliar cau-
sa e efeito. Cabe ressalrar que as quedas sio eventos mul-
tifaroriais, ¢ o presente estudo avalion somente farores
intrinsecos, que poderam estar associados 3 ocorréncia
de quedas™,

Finalmente, 0 mimero de quedas relaado pelos
individuos pode rer sido mascarado pelo viés de memd-
ria. Adernais, este esnado se propds avaliar a relagio entre
medidas de a forga de grupos musculares de membros
inferiores com um instrumento vilido e confiivel™ com o
nimero de quedas de individuos hemiparéricos cronicos
nos Climos seis meses e ultimo ano.

CONCLUSAO

0 achados do presente estudo demonstraram a
existéncia da correlagio entre medidas de forca isomérrica
de grupos musculares do membro inferior parérice de he-
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miparéticos crdnicos ¢ o nidmero de quedas nos dlimos
seis meses ¢ no Ulimo ano. Mio faram observadas corre-
Lagihes entre medidas de forga muscular do membro infe-
rior ndo parérico de hemiparéticos crbnicos & o nimero
de quedas nos dlimos seis meses ¢ no dlimo.
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inierverdions

otor coordination (MC) or dexterity refers to

the ability to perform a motor task in an accur-
ate, rapid, and controlled manner ' and 15 wsually tested
under conditions, which require some temporal and
spatial securacy. Adequate MC s important to achieve
the tasks and the environmental demands ? and to per-
form activities of daily living for an independent life.3
MC of the lower limbs 15 required in many everyday

ELIROPEAN MOLIRMAL OF PHYSIC AL AMND REHABELITATHMN MEDHCTRE

motor activities, such as walking, running, ascending/
descending stairs, and sit-to-standing tasks? It 15 well
recognized that the negative motor impairments follow-
ing upper motor neuron da , £.2., loss of strength
and dexterity (MC), mostly contribute to disability.3, 4
Thus, assessment of MC 15 important for individuals
with neuromusculoskeletal disorders, especially of the

lonwer limbs

Jume 16
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POTENTIAL PREDICTORS OF LOWER EXTEEMITY IMPAIRMENTS

The Lower Extremuty Motor Coordination Test
(LEMOCOT) was developed to quantitatively assess
MC of the lower limbs. Based wpon the LEMOCOT
measurement properties and clinical utility, ths test has
been comsidered one of the best to assess lower limb
MC.# Furthermore, recently, the LEMOCOT reference
values were established for healthy individuals. 7 It is a
simple test, with good clinical utility,” showed adequate
intra, inter and test-retest reliabilities ® * has the ability
to detect changes in MC after stroke ® and lower back
pain,' and 15 a strong predictor of social participation
after stroke rehabilitation.” Its convergent construct
validity was demonstrated by the significant high cor-
relations with physical and functional tests, whereas its
divergent validity, by the lack of correlation with cogni-
tive or visual perceptual tests.® In addition, the LEMO-
COT scores were able to discrimimate between stroke
individuals from those predicted for healthy subjects,
between the paretic and non-paretic lower limbs at both
the sub-acute and chronic stages poststroke, and differ-
enbated between stroke individuals with different func-
tional levels and degrees of motor recovery.

Mamy factors may predict MC, such as age, gender,
body mass index, and muscular strcng:ﬂ'l., but these fac-
tors may depend upon the characteristics of the investi-
gated sample_™ 123 In healthy older adults, for example,
age and gender were associated with better MO .9 Pin-
heiro et al.7 investigated the predictors of the LEMO-
COT scores with 320 healthy subjects and found that
younger men had higher scores. Age and gender togeth-
er explamed 48% of the vanance in the LEMOCOT
scores for the dominant and 44% for the non-dominant
lower limb (125<F<148; P=0.001). However, age was
a stronger predictor and gender added only 7 and 8% of
the explained vanance in the LEMOCOT scores of the
dominant and non-dominant lower limbs, respectively.
Paolucct et ai % examined the influence of gender on
rehabilitation outcomes with acute stroke subjects and
found differences in disability outcomes, showing that
men had higher probability of being independent in
both activities of daily living and stairclimbing man-
agement. They recogmzed that the reasons for the dif-
ferences between the genders could be due to interac-
tions between gender-related differences in muscular
strength, which are greater in men at all ages. However,
for an imparment-based measure, other factors, such
as the degree of motor recovery, muscular weakness,
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andfor increased tomus of the lower limb muscles, for
example, could lead to difficulties in performuing the
LEMOCOT.24 Studies which investigated the potential
factors that could affect MC of the lower limbs with
stroke subjects were not found.

The identifications of the factors that could affect MC
could help to select vanables to be considered in the
eviluation and interventions ammed at improving MC
of the lower limbs. These results may help rehabilita-
tion professionals to make successful decisions, based
upon predicting outcomes or future behaviors. ! There-
fore, since stroke 15 the mam cause of chrome disabality
and one of the most devastating neurological condition,
which may lead to significant deficits in MC,18 12 the
ohjective of this study was to to investigate the potential
predictors of MC of the paretic lower limb, as assessed
by the LEMOCOT scores, in individuals with stroke.

Materials and methoeds

Participants

For this cross-sectional, observational study, commu-
nity-dwelling people with stroke living in the city of Belo
Horizonte, Bragil, were recruited from the general com-
munity, by means of advertisements and by screening
out-patient clinics inuniversity hospitals, from June 2012
to August 201 3. Subjects were imcluded ifﬂ'u:}' were =20
vears of age; were at least three months since the onset
of the slml:c' had weakness andfor increased tonus of the
paretic knee extensor andfor ankle plantar flexor muscles,
as determined by 15% strength differences between the
paretic and non-paretic limbs ® andfor scores different
from zero on the Modified Ashavorth Scale (MAS )21 and
had no cognitive impairments, as determined by the fol-
lwing education-adjusted cut-off scores on the Mini-
Mental State Examination: 1 8-19 for the individuals with
illiteracy and 24-25 for those with basic education. =

The selected predictors of the LEMOKCOT scores in-
cluded gender, age, motor recovery of the lower limb,
tonus of the paretic knee exiensor and ankle plantar
flexor muscles, sensation of the paretic lower limb, and
isometric strength of the paretic hip flexor and knee
flexorfextersor muscles. These clinical vanables were
included because they were found to affect MC. 24 Age
and gender were also included, because they were also
found to be predictors of MC in healthy subjects.?
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A sample size of at least 100 participants would be
required to include the nine selected independent vari-
ables in the regression analysis, based upon the formula

proposed by Dohoo ef ol 23

Procedures

Before data collection, eligible participants were in-
formed about the objectives of the study and provaded
written consent, based upon previous approval from
the ethical review board of the Universidade Federal
de Minas Gerais (UFMG). Demographic data, lower
limb MC, as assessed by the LEMOCOT scores, and
the potential predictors were collected by well-trained
physical therapists in the motion analysis laboratory of
the UFMG. The potential predictors were collected in
the following order: motor recovery of the lower limh,
assessed by the Fugl-Mever (FM) lower limb section
soores; tonus of the knee extensor and ankle plantar
flexor muscles, by the MAS; lower limb sensation,
by the FM lower limb sensation scores; and isometric
strength of the paretic hip flexor and knee flexonfexten-
sor muscles, assessed by the hand-held dynamometer
(Microfet 2MT, Hogean Health Industries, West Jordan,
UT)

Dependent variahie

The participants performed the LEMOCOT three
times with their paretic lower limbs, based upon previ-
ously described procedures 7 To perform the test, they
sat on an adjustable chair wath thewr feet resting flat on
thin rigid foam, heels on the proccimal target, and knees
at 907 of flexaon. Then, after a familarzation trial, they
were instructed to alternately touch the procemal and
distal targets placed 30 cm apart with their big toe, for
20 seconds. They were instructed not to sacrifice the ac-
curacy of the touches nor the quality of the movement to
increase speed, and the number of touched targets was
counted and registered for analyses.

FPatential predictors

AGE AMD GEMDER

Information regarding the participants” age and gen-
der were obtained during the first interview.
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POTENTIAL PREDICTORS OF LOAVER EXTREMITY IMPAIRMENTS

MOTOR RECOVERY OF THE LOWER LIME

Motor recovery of the lower limb was evaluated by
the FM lower limb motor section scores. The FM is a
valid and reliable imparrment-based scale used to assess
motor deficits and 15 one of the most wadely used nstru-
ments for clinical assessments. A three-point ordinal
scale is applied for each item, where “zero™ 15 given to
a task that cannot be carred-out, “one™ when the task
is partially performed, and “two™ for tasks that can be
completely performed.®® The scores of 34 points indi-
cate normal motor function of the lower limbs, whereas
those between 29 and 34 indicate mild impairments;
those between 23 and 28, moderate impairments, those
betwesn 18 and 22 marked impairments, and those <17
reflect severe impairments. ™

Tomus OF THE KMEE EXTENSOR AND ANKLE PMLAMTAR
FLEXOR MLUISCLES

The MAS was used to measure the tonus of the knee
extensor and plamar flexor muscles. This scale 15 wide-
Iy wsed within clinical contexts and has shown adequate
reliability for stroke subjects 2! The scores range from
zero (normal tonus) to four (rigid joint)

SENSATION OF THE LOWER LIME

The sensation of the lower limb was assesses by the
FM lowrer limb sensation test, which assesses sensation
on a three-point ordinal scale, where “zero™ is absent,
“one” is impaired, and “two” is normal for light touch
(2 items) and proprioception (4 items) for a total score
of 125

[SOMETRIC STRENGTH

Isometric strength measures, in Kgf, of the paretic hip
flexor and knee flexorfextensor muscles were obiained
with the hand-held dynamometer, which demonsirated
adeguate psychometric properties with stroke sub-
Jects % 2 All strength measurements were taken with
the participants lving in supine position. Following pre-
vious described protocol2® the lower limb to be tested
was placed on a stool at 907 of hip and knee flexion and
the participants were instructed to push as hard as they
could against the dynamometer for three to four seconds.

Jumie 1HE
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Subjects with stroke socresned by telephone [n=485)

Excluded [r=355)

« WiEhout mokar deficts (me1 7]
= Cognitue impairments {n=14)
« Death (=12}

Uncormested contact infarmatian {m=1B6)
Refusalks (=)

Uncormasiad wisual impainmanis (r=g)
Daclnad (=332)
Ogher reasans (=T}

F

Frivaically scragnad (=120}

Excluded {n=14)

# = Cogritive imgaimnants (=5)
s Othr dsable condticns (n=8)
+ Bilateral strake (=2}

| mmmalm;mmmnmr-mﬁ] |

Figure |.=Flow chart of the recruitment process.

Statistical amalysis

All analyses were carmied out with the SPSS software
for Windows with a significance level of 5%, Descrip-
tive statistics and tests for normality and equality of
varances were calculated for all outcomes, Step-wise
multiple linear regression analysis was used to wdentify
which of the independent variables could significantly
predict the LEMOCOT scores of the paretic lower limb.
First, correlation cocfficients were calculated to exam-
ine the relationships i magnitude, direction, and signifi-
cance) between the potential predictors and the LEM-
OCOT scores, Correlation analyses were used as the
initial steps required for determining the vanables for
their inclusion in the regression anabvses. The strength
of the relationships was described using the comelation
coefficients (r) and was based upon Munro’s comelation
descriptors (very low=0.15-0.24, low=0.25-00.4%, mod-
erate=0.30-006%, high=0.70-0.8%, and very high=0_90-
100y, ¥ Those varables, which were correlated with the
LEMOCOT scores, entered into their respective mul-
tiple regression model. Variable entry for the regression
was set at 0,03, and removal was set at 0,10,

Virl. 51 - Mo, 3
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HKesults

Participanis ' characteristics

As shown in Figure 1, from a list of 485 indrviduals, 120
agreed to participate and were physically screened, but 14
did not meet the inclusion criteria. Thus, 106 stroke sub-
jects, 63 men, with a mean age of 59412, 1 years, ranging
from 20 to 83 vears and a mean time since the onset of the
stroke of 60.2 months, ranging from three to 380 months,
were assessed. All participants wene able to complete all
the tests. Their descriptive data are summarized in Table I

Poteniial prediciors of the LEMOCOT soores

The regression analysis included nine potential pre-
dictors, but only motor recovery of the lower limb, tonus
of the plantar flexor muscles, and age reached signifi-
cance ( P<0.05) and, consequently, were kept in the mod-
el (Table IT). Lower limb motor recovery alone explained
44t (F=89.0; P=0.001) of the variance in the LEMO-
COT scores. When tonus of the plantar flexor muscles
was included in the model, the explained variance in-
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TapLE | —Participants’ charsclensics,

POTENTIAL FREDICTORS OF LOSWER EXTEEMITY IMPAIRMENTS

Vanable MN=108
Gender, men, M. (%) &3 (39
Age (vears), means S0 (range ) 39002 0 )
Time since stroke | months), meantS 0 {range) B 2 9 L3RI
Faretic mde, right, M. (%) ETET ]
LEMOCOT scores of the paretic lower limb, meant 5D (range ) N5 4486 (036)
Lovwer linsh sensation, score {0 12), meand:S01 {range) JO2+2 By )2y
Lowver linsh motar impairment, Fugl-Meyer scale classification, M. (%) Bfild 41(3T)

Moderme N0

Marked 16 (15.0)

Severe 170 160)
Tonus of the guadricepsfplaniar flexor muscles, MAS scores (=), M. 1] A5E0

1 pl Pred

1= 1572

2 1713

3 46

4 N3
Stremgih of the paretic limb (Kgf), means S0 {mnge) Hup flexors I02+2 P02y

Knoe flexors 15 5T 3 (36

Knoe extensors PETEI0 (=TI

*5Ix Sandand deviaben; MAS Modied Asbwwanh Scale.

TaplE IlL—Potential prediceors of molor coordination af the paretic lower limb, as assessed by the Lower Extremity SMotor Coondinatson

Test (LEMOCOT) scores (M. =106

LENMOUOT b B Aulpesied B2 SEE
Step 1
Constant R RTACS Y | - - =
Motor recovery L1201 .68 O 839
Step 2
Carstant =L E51 64 - - =
Tlotor recoverny (LR ETT 0 0.57 s =
Toms of the plantar flexor =300 §5 .27 0.5l 8.4
Step 3
Corstant 51552 . . =
Miotar recoverny OSRE0 12 0.5% - -
Toruss of the plantar flexor =3 5R+0LES 0,31 s =
Age 01 BH007 .18 034 782

Rt R

*h: regressan coelficients, fisll d by e resg
e esnmane, The regrisson cqent
Ashwnnh Scale Soore) — 0,18 jage}= 503, SEE: 751,

d coeflicient; B2: coefficiem of d ZFE:; dard error of

e b
o i manstically significant | P08 L LEMOCTT soores of the paretic kower limb; 0,98 (Fegl-Meyer Score) -3.58 | Modified

creased to 51% (F=36; P<0.001). By adding age, the ex-
plamned vanance increased to 54% (F=41.8; P=0.001).
Motor recovery was positively associated wath the
LEMOCOT scores, while the tonus of the plantar flexor
muscles and age were negatively correlated (Table IT).

IMscussion

This study simed to imvestigate the potential predict-
ors of MC of the paretic lower limb, as assessed by the
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LEMOCOT scores, mn individuals with stroke. There-
fore, variables that were already found to be associated
with MC of the lower limbs 7 or that were already theor-
etically associated with MC of stroke subjects -+ were
considered as potential predictors and were included
into the regression analysis, such as age, gender, motor
recovery and sensation of the lower limb, tonus of the
knee extensor and plantar flexor muscles, and strength of
the paretic hip flexor and knee flexorfextensor muscles.
Only three of these vanables were kept in the model,

Jume TG
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showing that motor recovery, tonus of the plantar flexor
muscles, and age together were able to explam 54% of
the variance in the LEMOCOT scores.

Motor recovery and age are well known prognostic
factors for the recovery of global ability after stroke. 3.1
Motor recovery alone explained 46% of the vanance in
the LEMOCOT scores of the paretic lower limb, show-
ing a positive cormelation and indicating that higher lev-
els of motor recovery was associated with higher LEM-
OCOT scores. It is important to point out that the Fh
also includes items related to MC, which may explain
the maintenance of this vanable in the model. Further-
more, &5 n the LEMOCOT, most of the movements
evaluated by the FM ocour in the sagittal plane. These
findings corroborated the results of Desrosiers er al ¥ in
a study which investigated the construct validity of the
LEMOCOT with stroke subjects. Their analvses, based
upon simple comelations, included vanables related to
motor recovery of the lower limb, balance, walking
speedfendurance, and functional ndependence. Motor
recovery demonstrated the highest correlation with the
LEMOCOT scores (r=0.749, P<0.001).

However, although the FM scale also includes tems
related to MC and 15 commonly used within clinical and
research contesus 5 it appears that the LEMOCOT bet-
ter identifies people with mild MC impairments.!' since
normal Fi MC scores may not be indicative of com-
plete recovery. In addition, the FM assesses other con-
structs, beyond MC. On the other hand, the LEMOCOT
quantitative scores have shown to be able to differen-
tiate different levels of MC impairments.! Although
the entire lower limb 5 wsually affected, impairments
in MC after stroke are most commonly observed and
severe at the distal joints.® Considering that the test
requires moving the hallux from the proximal to distal
targets, the LEMOCOT appears to be more sensitive to
detect mild deficits in MC.

The tonus of the plantar flexor muscles was also re-
tained in the model. Although statistically significant, it
added only 5% of the explained variance in the LEMO-
COT scores. The association was negative, indicating
that lower tonus of the plantar flexor muscles were as-
sociated with higher LEMOCOT scores. This result
makes sense and was somewhat expected, since lower
MAS values indicate decreased tonus, ie., less stff-
ness during the performance of passive movements,
which would allow greater mnge of motion at the ankle

Wil 51 - Mo 3
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Joint2t Thus, the increased tonus of the plantar flexor
muscles may have reduced the movements of the ankle
joint, which are required for the performance of the
LEMOCOT. In line with these results, previous studies
reported that during gait, spasticity produced hyvperac-
tivity of the calf muscles by means of hyperactive re-
flexes, resulting in stiffness and preventing ankle dor-
siflexion. 32,33

When age was included in the model, the explained
variance increased to 34% and similar to the fonus of
the plantar flexor muscles, the cormelation was negative,
indicating that younger subjects had higher LEMOCOT
scores. Contrary to the findings of Pinheiro er af.,” who
found that age alone was able fo explain 38 to 41% of
the variance in the LEMOCOT scores of healthy sub-
Jects, in this study, although statistically significant, age
added only 3% to the explained variance.

Different from the previous findings with healthy 7
and stroke subjects ot the scute stages ' in the pres-
ent study, gender was not a significant predictor of the
LEMOCOT scores, With healthy subjects, Pinheiro er
al. " reported that age was the strongest predictor and

added only 7 and &% of the explained variance
in the LEMOCOT scores of the dominant and non-
dominant lower limbs, respectively. Paolucci et al '
found gender differences in disability outcomes with
subjects at the acute stages poststroke. They reported
that men had higher probability of being independent
in hoth activities of daily living and stairclimbing man-
agement, However, they recognized that the gender-
related differences may increase with aging and their
subjects were older (68£12 years), than those in the
present study, who had a mean age of 59£12 years. In
addition, the subjects m the present were at the sub-
acute and chronic stages (3-380 months poststroke)).

Srudly limitations

Although the sample was broad and drawn from
various settings, it was not randomly selected and may
not, therefore, be fully representative of the population.
Since the recrustment was conducted on a volunteer ba-
sis, those volunteers, who agreed to be participate, may
differ from those of the general community.

The regression model was able to explain 54% of
the variance in the LEMOCOT scores. There may be
other factors, which were not evaluated in the present
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study, such as anthropometrnic charactenistics (height
and Body Mass Index), energy cost,™ strength of other
lower limb muscles, and physical activity levels, that
could predict MC. However, Pinheiro ef al? employ-
ing the same procedures, than those adopted in the
present study, found that neither Body Mass Index
nor levels of physical activity were significant predic-
tors of the LEMOCOT scores. It is empirically sug-
gested that phvsical activity levels could be important
for motor coordimation of the lower limbs. However,
studies which investigated the relationships between
MC and physical activity levels found that, in healthy
young subjects, the tvpes of exercises ..111:[ the levels
of motor coordination required to perform them may
be more important, than physical activity levels '% 39
Finallv, the external validity of the predictive factors
obtained here should be further confirmed and mvest-
eated with other populations.

Conclusions

The findings of the present studv demonstrated that
motor recovery, tonus of the plantar flexor muscles, and
age socounted for 54% of the vanance in the LEMO-
COT scores. Lower limb motor recovery was the most
important predictor and explamed 46% of the vanance.
Higher LEMOCOT scores were observed in younger
subjects with higher levels of motor recovery and low-
er tonus of the plantar flexor muscles. These findings
could help rehabilitation professionals to evaluate MC
deficits and plan interventions mmed at improving MC
of the lower limbs for stroke subjects, based upon the
knowledge of the possible factors that could contribute
to MC impairments.
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Abstract

Keator coordination {MC} or dextenty refers to the abity to perform & maor fask In an accurate, rapld, and
contralizd manner. Adequate coordinalon of the lower IMos ks Important far the performance of ctivities of daly
Iving and Tor an indiependant IHe and In strake individuals, MC Impairments confribute significantly to disabliky. The
Livwer Extremity Katar Coordiration Test (LEMOCOT) was developed 1o aseess the mator coordination of the lower
Irnbs and Is & simple test with goad cinkeal utility, adequate peychomelric properties, and has been consldered ons
of e best to 3gsess lower Imb MC. Many faciors may predict MC, such 35 age, gender, body mass Index, and
MUSCLIAT BTEngtn, but these 13ckors may depend upon e charasienstics of the Invesigated sample. Menezes & al.
Investigated the potentlal predictars of the: lower limb MC, aseessad by the LEMOCOT scares, In stroke sUMVIWONS,
ard fodnd that mator recavary, tanus of tha plantar lexar musces, and age reached significance (p-0.05), explaining
S4% of the varlance In the LEMOCCOT scoras. These ndings could help rehzbiitation professionals o evalais
MC oefchs and plan Interventions aimed 3t Imgraving MG of e lower IMos for siroke subjects, based upon the
knaledpe of the possible Taciors that could contrioue bo MC Impalrments.

Kcyw'urds: Mator skills; Lower extremity: Strake

Imtroduction

Stroke is the leading cause of adul disabilities workdwide [1]. It &
well knowm that the negative mator impairments [ollowing upper motor
neurnn damape, eg., boss of strength and dexterity, mostly contribute
n disahilities [2]. Motor coordination (MC) or dexterity relfers io the
ability to perform a mator task in an accurate, mpid, and controlled
manner [3] and usually tests under conditions where some temporal
and spatial acouracy are required. Adequate coordination of the lower
limalss is important for the performance of activities of daily living and
for an independent life [4] and in stroke individuals, MC impairments
contribuate significantly o disabiliey [2.4].

Once that evaluation of MC is important in individuals with
loskeletal  disorders, especially of the lower limbs,
the Lower Extremity Motor Coordination Test (LEMOCOT) was
developed 1o assess this condition [5]. I is a simple test with good
clinical wtility [5], adequate psychometric properties [6], and has been
considered one of the best 1o assess lower limb MC |7]. ‘The patients
st on am adjustable chair with their feet resting flat on thin rigid foam,
heeds an the proximal target, and with knees at 907 of flexion. Then,
afler a familiarwmtion trial, they were instructed o alternately toach the
proximal and distal targets placed 30 cm apart with their big toe, for
10 = They were instructed not to sacrifice the accuracy of the touches
nor the qua].i'l].- of the movement Lo increase :pced. and the mumber of
touched targets was counted amd regi d fior analy

Many factors may predicn MC, such as age, pender, body mass
index, and muscular strength, bt these factors may depend upon
the charcteristics of the investigatod sample [8-12). s heabthy alder
adulis, for example, ape amd gender were mssociatied with MO scones
111]. Pinhsino et al. i.nru:lig;:lﬂllhc [wul:h.'l.ms al The LEMUMCONT scomes
with 320 healthy sabjects and found that younger men had higher
sores. Ape and gender together explained 48% of the variance in the
LEMOCOT scores Tor the dominant and 44% for the non-dominant
loweeer limb (125<F< 148 p<00001 ) [8].

Once that stroke is a high canse of dhronic disability and one of the

mast devastating neurclogical condition [13,14). to identify the Golors
that coubd affect the MO could help 1o select variables 1o be considered
in the evaluwstion and interventions ainsed at improving MO of the lower
limabs. “Thus, Meneoes et al. investigated the potential predictors of the
MO of the parctic lower limb, as assessed by the LEMOCOT scoms,
in indlividuals with stroke [15]. They conducted an obsermtional study
in 106 chromic stroke patients with mean age of 59 1 121 years and
a mean lime since the onset of the stroke of 6002 months [15] The
potentid predicions sdected by the authors were based on previons
studies with oiher population and were: modor recovery of ihe lower
limb, assessed by the Fugl Meyer (FM) lower limb section scores; tonas
of the knee extensor and ankle plantar flexor muscles, assessed by the
Maodified Ashworth Scale (MASE lower limb sensation, assessed b} the
FM bower liml semsation scores; and isomsetric strength of the panetic
hlp flexar and tlwﬂuurmlmm misscles, assessed by the hand-held
dy der [15]. The repression analysis resulis showed that anly
mator recovery of the lower limb, tonus of the plantar flexor muscles,
and age reached significance {p <0.05) and, consequently, were kept in
the model. Lower limb mastor recovery alone eaplyined 468, (F-89k
P00} of the varance in the LEMOCOT scores [15], When tamus
of the plantar flexor muscles was induded in the model, the explained
variance increased to 51% (F-56; p<0001). By adding age, the
explained variance increased to 54% (F-41.8; p<0.001). Motor recovery
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was positively associated with the LEMOCOT scors, while the tomus
al the plantar flexar muscles and age were negatively correlated [15].

Furthermare, the prediction equation for the LEMOCOT scores of
ihe: parctic lower limb was created based on regression analyses: (.58
(FM) -358 (MAS) — 08 (aged + 503, with a standasd error of the
estimate of 792 [15]. The FM, used io assess the molor recovery, is ane
I:Elh mmtﬂh]lhsl‘lﬂlm‘ﬂ COTEIm an lonme mmmiﬂstm
rehabilitation [16]. The MAS, used to assess the tamus of the plantar
flesmior muscles, s & quick amd casy meassire used in research or climical
practice [17), Information regarding the panicipants’ age penerally
are ohiained during the first interview with the patients and also s a
quick and easy data o obtain. Thus, the prediction equation for the
LEMOCIFT scores of the paretic lower limb is casy w caloulate and
should be generalizable to similar samples of this gady, slthough this
needs to be formally tested.

Final Considerations

T ilentify the potential predaciors of the MG of the panetic lower
lmb with stroke subjecis, assessed by an instrument consbdesed
ane af the best (LEMOCOT), is important 1o research and clinical
practice. These findings could help rehabiligation professionals to make
successful decisions, evaluating and planning interventions for stroke
subjects, based upon the knowledge of the possible xctors that could
contribule to MO impairments,
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Abstract

Objective: To describe the modor coordnation (MC) of the paretic lower limb of stroke surivors bassed upon thesr
lewels of motor recovery and ages and o compare their LEMOCOT scores with those predicted for healthy subjects
of similar spes and genders.

Methods: MC was assessed by the Lower Extremity Motor Coordination Test (LEMOCOT). The pariclipants were
dissded, according to their ages and levels of motor recovery, based upon the FughbMeyer (FM) lower limb section
scores (mild impeasrments: FM 2 23 and severe impaimments: FM <23). To compare the LEMOCOT scores of the
paretic lower limb with those predicted for healthy subjects, the predicied equations for the nor-dominant kower limb
of healthy subgects of similar ages and genders were employed. Resulte/Discussion: Age did nat influence the
LEMOCOT scores, but the subjects with severs motor impairments shways showed lower scores, when compared bo
those with mild iImpaiments, regardiess of their ages. The subjects with mild motor impairments reached T5%. while
ose with severe motor impaiments reached only 20% of the predicted scores for healthy subjects.

Conclusions: The findings suggested that the subjects with mild mator impairments had better MC, than those
with severe impairments, regardiess of their sges. Furthermare, the subjects with mild motor imparments: reached

T5%, whereas those with severe impairments reached only 20% of the predicted scores for healthy subjects

Keywords: Stroke, Lower extremity, Motor coordination

Introduction

Loss of sarength and dexterity following upper motor neuron
damage, eg. a stroke, mostly contribute to disabilities [1]. Motor
coordination (MC) or dexterity refers to the ability to perform a motor
task in an accurate, rapid, and controlled manner in order to achieve a
given environmental demand [2,3]. Adequate MC of the lower limbs is
important for the performance of activities of daily living, since they
are involved in many everyday motor activities such as walking,
running, ascending/descending stairs, standing from a chair, being the
effective performance of these tasks critical for an independent life
[4.5]. Furthermore, adequate lower limb MC significantly contributes
o functienality of stroke individuals, being its loss the major
contributor to disability in this population [6].

Usually, MC is tested under conditions, where some temporal and
spatial accuracies are required [2]. The Lower Extremity Motor
Coordination Test (LEMOCOT), developed to quantitatively assess
lower limb MC [5], is a simple test with adequate psychometric
properties for the assessment of MC in stroke subjects [7]
Furthermaore, has the ability to detect changes in MC after stroke [8]
and lower back pain [9], and it is a strong predictor of social
participation after stroke rehabalitation [10]. The LEMOCOT reference
values were established for healthy individuals, based on their ages and
genders, and these factors together explained 44 1o 48% of the variance

in the LEMOCOT scores, when younger age and male sex were
associated with better coardination [11). However, for stroke subjects,

other Factors may be more important. Menezes et al. [12] found that
levels of motor impairments, as assessed by the Fugl-Meyer (FM) lower
limb section scores and age together explained 49% of the variance in
the LEMOCOT scores [12). Thus, is necessary to investigate the MC
performance of stroke survivors considering these predictor variables
(modor recovery and age), such as was made to healthy subjects [11],
considering the predictors age and gendes.

Thus, considering significant impairments in MC afier stroke and
the previous reported predictors of the LEMOCOT scores for this
population, the aim of the present study was to describe the motor
coordination {MC) of the paretic lower limb of stroke survivors, based
upoa their levels of motor impairments and ages and o compare their
LEMOCOT seores with these predicted healthy subjects of similar ages
and genders.

Methods

Participants

Community-dwelling people with stroke living in the city of Belo
Horizonte, Brazil, were recruited if they were = 20 years of age and at
least six months after the onset of the stroke: had weakness andfos
increased tonus of the paretic knee extensor andfor ankle plantar
flexor muscles, as determined by 15% strength differences between the
paretic and non-paretic limbs [13] andfor scores different from zero on
the Modified Ashworth Scale (MAS) [14]; and had no cognitive
impairments, as determined by the following education-adjusted cut-
off scores on the Mini-mental state examination: 18/19 for the
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Page 2af 3
Iind:]‘v]du:ls with illiteracy and 24/25 for those with basic education | o =102
15].
Geander, men, n (%) &1 {8.8)

Procedures Age (years), mean £ 5D {range) 60,2 £ 10.4 (40-79)

Before data collection, eligible participants were informed about the [ =0 7122601 (3
objectives of the study and were requested do sign a writlen consent e = - AR R
agreeing to participate of the study, based upon previous approval from | LEMOCOT scares of the paretic lawer limb, | mild 18.7 £ 117 [Dudi)
the University ethical review board. tapsisec, mean & SO frange) severe | 89 B8

All data were collected by well-trained physical therapists. Initially, | chmaticaton n gy T o 43 422

demographic and clinical data were obtained by interviews, including
the subjects’ ages and levels of motor impairments, which were
determined by the Fugl-Meyer (FM) lower limb-section scores. The
FM was selected because is the best predictor of the LEMOCOT scores
in stroke survivors. The age was selected because also is a predictor of
the LEMOCOT scores in stroke and healthy subjects, besides being an
exsy measure to obtain.

The FM is a valid and reliable scale used to assess motor recovery
and is one of the most widely used instruments for clinical assessments
[16]. A three-point ordinal scale is applied for each item, where "rero”
B given to a task that cannot be carried-out, "one” when the task is
partially performed, and "two™ for tasks that can be completely
performed [17].

To perform the LEMOCOT with their paretic lower limbs, the
subjects seated on an adjustable chair with their feet resting flat on a
thin rigid foam, heels on the proximal target, and knees at 90° of
flexion [5]. Then, afier a familiarization trial, they were instructed to
alternately touch the proximal and distal targets placed 30 em apart
with their big toe, for 20 seconds. The number of touched targets was
counted and registered for analyses [5].

Statistical analyses

Drescriptive statistics and tests for normality were calculated. The
subjects were divided, according to their levels of motor impairments
and ages. The participants were divided into two sub-groups, according
to their levels of motor impairments (mild: FM = 23 and severe:
FM<23). To compare the LEMOCOT scores of the paretic limb of
stroke subjects with those predicted for healthy subjects, the age- and
gender-matched predictive equations for the non-dominant lower limb
of healthy subjects reported by Pinheiro et al. [11]. were employed. All
amalyses were performed with the SPSS (version 17.0) with a
significance level of 5%.

Results

A tofal of 102 subjects (59 with mild and 43 with severe motor
impairments) . 61 men, with a mean age of 60.2 + 104 years, ranging
from 4 to 79 years and a mean time since the onset of the stroke of
71.2 £ 68.1 maonths, ranging from three o 380 months, were assessed.
Their descriptive data are summarized in Table 1.

The mean LEMOCOT scores for the paretic lower limb, based upon
the subjects” levels of motor impairments and ages are given in Table 2.
Age did not influence the LEMOCOT scores, but the subjects with
severe motor impairments always showed lower scores, when
compared to those with mild impairments, regardless of their ages. The
mean predicted LEMOCOT score for healthy subjects of similar ages
and genders would be 30.7 + 3.8. However, the subjects with mild
modor impairments reached 75%, whereas those with severe molor
impairments reached 20% of the predicted scores for healthy subjects.

Table 1: Participants’ characteristics (* SD=Standard deviation)

Age group | n Motor LEMOCOT scones.

{years) recovery

A0 =40 12 mild 228 (B331T)
B LEETE 3.5 (0=21.0)

50 =59 15 mild 265 {10.0-43.0)
13 LEETE 9.1 {0=18.7)

&l =89 14 mild 204 {B.034.0)
12 SEETE 4.3 (0=13.3)

To=T8 14 mild ZRE(11.T-46.00
10 LEETE 5.4 (D=18.0)

Total &4 mild 200 {6 0=t 0)
43 seuBre B.7 (0=21.0)

Table 2 Mean scores and range (min-max) of the lower extremity
motor coordination test of the paretic lower limb of stroke survivors,
based upon their ages and levels of motor recovery

Discussion

This study aimed to describe the motor coardination (MC) of the
paretic lower limb of stroke survivers, based upon their levels of motor
impairments and ages and to compare their LEMOCOT scores with
those predicted for healthy subjects of similar ages and genders.

The mean LEMOCOT scores of the subjects with severe motor
impairments were considerably lower than those with mild
impairments. Furthermore, the subjects with mild impairments
reached 75% of the predicted values for healthy subjects, whereas those
with severe impairments reached only 20% of the expected values.
Although Menezes et al [7] reported that the mean scores of the
paretic lower limb were approximately halfl of those predicted for the
non-dominant limb of healthy individuals, when the sample was
stratified according the levels of motor recovery, Le. severity of molor
impairments, these percentage values changed. In the present study,
the stroke subjects with mild impairments achieved more than 50% of
the predicted scores for the healthy subjects, while the stroke subjects
with severe impairments achieved less than 50%. These findings
corroborated those of Menezes et al [12], who found that levels of
motor recovery was the main predictor and explained 46% of the
variance in the LEMOCOT scores. Thus, variables assesced by the FM
lower limb motor section scores, such as motor synergy and range of
motion, are important to execute the LEMOCOT. Furthermore, other
studies also found that the motor recovery was significantly associated
with other impairments after stroke [18.19].
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Although age abo was shown to be a predictor of the LEMOCOT
scores [12], in the present study, younger subjects did not reach higher
LEMOCOT scores. These results can be explained maybe because age
explained only 3% of the variance in the LEMOCOT scores [12]. Other
studies also reported that the age does not affect the performance of
stroke survivors [20, 21).

Study limitations

Although the sample was broad and drawn from various settings, it
was not randomly selected and may not, therefore, be fully
representative of the stroke population. Furthermore, the subjects’ ages
in the present study, ranged from 40 to 79 years. Although the
incidence of stroke in subjects under 40 years is increasing over the last
years [22], there were only six individuals under 40 years of age,
number not sufficient to be included in the analyses. Finally, the
external validity of the present results obtained here should be further
confirmed and ivestigated in other populations. For instance, the
subjects of the present study were in the subacutet chronic phase of
stroke and had enough time to recover. However, subjects at acute
stages of recovery could demonsirate different resulis.

Conclusion

The fAndings suggested that the subjects with mild motor
impairments had better MC of the paretic lower limb, than those with
severe impairments, regardless of their ages. Furthermore, the subjects
with mild motor impairments reached 75%, whereas those with severe
impairments reached only 20% of the predicted scores for healthy
subjects.
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Abstract. [Purpose] To evaluate the relationships between residual strength deficits (RSD) of the upper limb
muscles and the performance in bimanual activities and 1o determine which muscular group would best explain
the performance in bimanual activities of chronic stroke individuals. [Subjects and Methods] Strength measures of
handgrip, wrist extensor, elbow Aexorfextensor, and shoulder flexor muscles of 107 subjects were obtained and ex-
pressed as RSD. The performance in bimanual activities was assessed by the ABILHAND questionnaire. [Resulis]
The correlations between the RSD of handgrip and wrist extensor muscles with the ABILHAND scores were nega-
tive and moderate, whereas those with the elbow flexoriextensor and shoulder flexor muscles were negative and Low,
Regression analysis showed that the RSD of handgrip and wrist extensor muscles explained 38% of the variance
in the ABILHAND scores. Handgrip RSD alone explained 33% of the variance. [Conclusion] The RSD of the up-
per limb muscles were negatively associated with the performance in bimanual activites and the RSD of handgrip
muscles were the most relevant variable. It is possible that stroke subjects would bencfit from interventions aiming
at improving handgrip strength, when the goal is to increase the performance in bimanual activities.

Key words: Stroke, Upper limb strength, Manual ability

(This article was submirted Nov. 18, 2005, and was accepred Dec. 23, 20013)

INTRODUCTION

Upper limb { UL) impairments may negatively impact the everyday life of stroke individuals, because they limit the execu-
tion of essential activities, which are necessary for an mdependent living" ™. However, the interactions between impairments
and activity limitations are specific and do not always occur m an unequivocal and prediciable way™. Thus, undersianding
the impact of impairments on activity limitations could provide msights into the mechanisms of recovery, as well as guide
clinical decision-making®,

Previous studies, which examined the associations between measures of impairments and activity limitations of the UL
of indrviduals with stroke, found that weakness of the UL muscles was identified as the mayor determinant of actwvity limuta-
tions*!. However, these studies included measures of UL capacity, such as the action rescarch arm test™, motor assessment
scale®™, test d dvaluation des membres supérienrs des persones dgées™, box and block test®, and nine-hole peg test™. Accord-
ing to the International Classification of Functioning, Disability, and Health, capacity refiers to the highest level of functioning
within standardized environments”, Although measures of capacity provide very useful clinical information, capacity does
not reveal valid information regarding the mdividuals” functioning in daily life situations™. Capacity and performance refer to
different constructs and a large difference may exist between them® ™. However, the assessment of activities in the individu-
als” actual environment 15 often not feasible within clinical contesds. Thus, self-reported measures, such as guestionnaires,
are good options for performance evaluation™ ®,

*Corresponding author, Luct Fuscaldi Teixeira-Salmela (E-mail: fts@ufmg.br)
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Only one study " has investigated factors that could explain UL performance of individuals with stroke using the maotor
activity log {MAL). The results showed that the sum of the strength measures of the paretic wrist and elbow flexorfextensor,
and shoulder flexon'sbductor muscles best explained the MAL scores'!. However, the MAL only assesses the performance
of the paretic UL in unimanual activitics, which may not reflect the actual performance of individuals with stroke, because
it exclude bimanual tasks and the non-paretic UL, which 1s, in fact, mostly used for the execution of everyday activities™,
Therefore, the associations between measures of UL strength and performance in bimanual activities of stroke individu-
als still remain unclear. This knowledge would help rehabilitation professionals plan interventions ficused on functional
improvements within subjects” real life contexts. Therefore, the research questions of this study were:

Iy Are there significant relationships between strength deficits of the UL muscles and the performance in bimamual activi-
ties of individuals with chromec stroke?

2y Which muscular groups would best explain the performance in bimanual activities of individuals with chronic stroke?

SUBJECTS AND METHODS

The participants were recruited from the general community of the city of Belo Honzonte, Brazmil, by screeming out-
patients at public rehabilitation centers and research contact lists, from March, 2013 to August, 2014. People with stroke
were included if they were above 20 years of age; had a mean time since the onset of the stroke of at least s months; had
a diagnosis of unilateral stroke, and were living in the community. They were excluded if they had any other non-stroke
disabling conditions or cognitive impatrments, as determined by the education-adjusted cut-off scores of the min-mental
state examination®. This study was approved by the institutional ethical review board (1 13 8464326.216) and all participants
provided written consent, prios to data collection.

All measures were collected by well-trained physical therapists, who had at least five years of clinical andfor research
experience with siroke subjects. Demographic, anthropometric, and clinical charactershics of the participants, such as age,
sex, parctic side, time since the onset of the stroke, and motor recovery of the UL, as determined by the Fugl-Meyer UL
sub-scale scores'™, were collected for characterization purposes. The outcome measures were randomly collected over one
day in a laboratory setting.

The performance in bimanual activities was assessed by the Brazilian version of the ABILHAND, which 15 a questionnaire
that has shown adequate construct validity'"? and test-retest reliahility'?. The ABILHAND, specific for stroke individuals,
contams 23 bimanual activitics, which are rated as: O=Impossible, 1=Dufficult or 2=FEasy""". It was administered by inter-
views, in which the idividuals were asked to estimate their abilities to perfiorm the activities without help, irrespective of the
limb{s) actually used to perform them and the swrategy they used™"), following the standardized instructions of the applica-
tion manual'®. The activities, which were not attempted within the last three months, were not scored, .., not applicable.
Because the ABILHAND was built according to the Rasch measurement maodel, the subjects” responses were submatted to
www.rehab-scales.org, for analysis'. This on-line analysis converted the raw scores into linear measures of manual ability,
according to the calibration established for chronic stroke patients.

Isometric strength measures, in kgt of the wrist extensor, elbow flexorfextensor, and shoulder flexor muscles were bilater-
ally obtamed with a digital hand-held dynamometer (Microfet2¥, Hoggan Health Industries, UT, USA), which provides
reliable strength measures of individuals with stroke. All measurements followed the standardized positions proposed by
Bohanonn'** and the non-paretic UL was always tested first. Before testing, the examiner demonstrated the procedures to the
participants and instructed them to exert maximal force against the device for five seconds. All muscular groups were tested
once, after a familiarization trial, and a 30-second rest interval was allowed between the tests"™,

Handgnp strength, in kgf, was evaluated using a hydraulic handgnp dynamometer (SAEHAN®, SAEHAN Corpora-
tion, Korea, Model SH5001), which has demonstrated high levels of reliability for individuals with chronie stroke!™. The
participants’ adopted positions recommended by the American Socicty of Hand Therapests™ and they were instrucied to
squeese the dynamometer, as hard as they could, for three seconds. The test was executed once, after farmilarzation, and the
non-paretic UL was always tested first!™

All strength measures were expressed as percentages of the residual strength deficits (RSD), which were calculated as the
deficits in strength of the paretic UL normalized to the non-paretic one, using the following formula: RSD=100 — (paretic/
non-paretic = 100)'91,

Descriptive statistics and tests for normality and equality of varmance were calculated for all outcomes, using SPSS (ver-
sion 19.0) for Windows. Pearson's comelation coefficients (r) were calculated to examine the relationships {magnitude,
direction, and significance ) between the sirength vanables and the ABILHAND scores. The strength of the relanonships was
based upon Munro's correlation dcsl:ﬂptursm: very low=0. 15-0.24, low={.25-0.49, moderate= 0. 50069, high=0.70-40.89,
and very hagh=.90—1_00). Step-wise multiple regression analysis was used to determine which muscular group best explained
the performance in bimanual activities, as determined by the ABILHAND scores. Varmble entry for the regression analysis
was set at 0.05 and remowval at 0.10. A significance level of 5% was adopted in all analyses. A sample size of 109 participants
was required to mclude the five selected independent variables in the regression analyses, based upon the formula proposed
by Tabachnick and Fidel[2¥,
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RESULTS

As shown in Fig. 1, 485 indiveduals with stroke were screened by telephone and 152 were scheduled for the assessments.
However, 32 did not show up for the tests and 13 were excluded due to cognitive deficits, other disabling health conditions, or
bilateral stroke. Therefore, 107 participants {39% men, with 2 mean age 58+12 years), were evaluated. Their charactenstics
are reported in Table 1.

Significant and negatrve correlations of low to moderate magnitudes were found between the ABILHAND scores and the
RED of the following muscular groups: handgrip (/=—0.38, p<0.0001), wrist extensors (=053, p==1L0001 ), elbow flexors
(r=—0.40, p=0.0001}, shoulder flexors (r=—0.31, p=0.001), and elbow extensors (,=—0.30, p=0.001).

The regression analysis resulted in only the RSD of handgrip and wrist extensor muscles being retamed in the model
{Table 2). Handgrip RSD alone explained 33% (p=0.0001) of the variance of the ABILHAND scores. When the RSD of the
wrist extensor muscles was included in the model, the explained vanance increased to 38% (p=0.0035).

DISCUSSION

To the best of our knowledge, this is the first study to investigate the relationships and the contributions of strength deficits
of the UL to the performance of bimanual activities, as determined by ABILHAND scores. The results showed that the

‘Suoke mn.:: }:?:m_ —— Table 1. Characteristics of the participants

{Characierisise (n=107)

e Sy Age (years), mean (S0 ER(12)

Lol -l AT Gender, number men (%) 63 [55)

ety Time since stroke (vears), mean (SDy 515)

e MMSE (scores:0—-30), mean (503 25 (4)
Paretic side, number right (%) 56 (52)
Indivicals otmavied for AmaeEE (311 UL motor recovery — FMS (0-66), mean SD 44 {19)

— — MNormal, n (%) 5(5)
b e Mild motor impairments, n (%) &0 4T
j iyl Moderate motor impairments, n (%) 34 (23)
oLl Severs molor impairments, n (%) 2R [26)

Ouicomes
[ bvidese i, | Residusl strength deficits

Handgrip (kef), mean (503 S0 (34)
Fig. 1. Flow of the participants throughout the study Wrizt sxtananes (kef), mean (SD) 45 (39
Elbow extensors (kgl), mean (50) 3835
Elbow flexors (kgl), mean (509 42 (27
Showder Aexors (kgl), mean (S0 Al (46)
ABILHAND {logis), mean (S1) 1 {1.6)

SIx standard deviation, MMSE: Mine-mental state examinaluon,
LIL: upper limb; FMS: Fugl-Meyer scale

Tabbe 1. Besults of the regression analysis for the performance in bimanual activities, a3 assessed by the ABIL-
HAMND seores, using the residual strength deficits of the upper limb muscles (r=107)

ABILHAND B G5% Cl for B B R? SEE
Step |
Constant 23T £ 0.230 1.915 to 2826 - - -
Handgrip RS =0.028 + 0.004 =(.035 1w =0.020 =058 0.33 1.34
Step 2
Constant 245402324 2010w 2898 - - -
Handgnp RS0 =018 = 0.005 =0,028 10 =008 (.38 - -
Wrisl extensor RSD =001 2 & D004 =0.021 o =0.004 =030 0.38 1.29

RSIx ressdual strength deficity B: regression coefficients, followed by the respective standard error, CL confidence
interval; @ standardized repression coefficient; B coefficient of determination; SEE: standard error of the estimate
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ABILHAND scores were negatively associated with the ESD of all the assessed muscular groups: handgnip, wrist extensors,
shoulder fiexcors, and elbow flexorsfextensors. In addition, the ABILHAND scores were explaimed by the RSD of handgnp
and wrist extensor muscles. These two variahles together explained over one third of the variance in the ABILHAND scores
of indmviduals with chrome stroke.

Although previous studies have reported significant relationships between the strength of the UL muscles and activity
limitations involving the ULS 2223, they used measures of capacity, which cannot be extrapolated to the individuals® real
Iifie situations, The significant and negative correlations found 1n the present study, indicated that greater strength deficrts
were associated with lower ABILHAND scores, suggesting that the strength of the UL muscles is important, to some degree,
for the performance of bimanual activities. These results are in agreement with those reported by Harmis and Eng'!, who
found significant correlations between the sum of the strength of the UL muscles and the performance of the paretic UL
in unimanual activities, as determined by MAL scores, after stroke. These findings are not surprising, since the recovery
of the sirength of the parctic UL muscles and, consequently, the reduction of the sirength deficits between the paretc and
non-paretic UL, may improve the performance of individuals with stroke in both unilateral and bilateral activities. Although
unilateral and bilateral training protocols for the rehabalitation of the UL of indrviduals with stroke conceptually represent
contrasting approaches, no prodoco] has been found 10 be superior, when the ultimate goal is to improve the accomplishment
of UL activities” !

The present results demonstrated that handgnip RSD alone explamed 33% of the variance of the ABILHAND scores.
The RSD of the wnist extensor muscles contributed with an additional 3% of the explained variance. These findings can be
explamed by the roles of the UL muscles. Indeed, it 1s the hand that performs the manipulation of objects by the action of the
intrinsic and extrinsic finger muscles. However, the wrist extensor muscles play a critical role, since the position of the wrist
Jjoint is entical m setting the optimum length-tension relationship of the extrinsic muscles of the fingers®*®. Thus, handgrip
and wrist extensor muscles appear to have more direct actions on the manipulation of objects, a conclusion that suppons the
present findings, since handgrip strength includes both the intrinsic and extrinsic muscles of the fingers.

Surprisingly, the RSD of the shoulder flexor and elbow flexorfextensor muscles were not retained in the model. These
findings may be partially explained by the fact that these muscular groups act to position the hand in space. However,
compensatory strategies, such as displacement of the trunk (flesion, lateral inclimation, and rotation) are often used to achieve
the target, in order to compensate for the reduced range of motion andfor weakness of the elbow onfand shoulder jodnts?®.

The present findings corroborate those of previous studies, which demonstrated that handgrip strength greatly contributes
to measures of UL capacity of chronic siroke individuals® ™!, However, Harris and Eng'! reported that handgrip sirength did
not explain the paretic 1L performance in unimanual actrvines and did not substantially contributed to UL capacity, smce it
only explained 2% of the variance of the Chedock Arm and Hand Activity Inventory™. It i important to poing-out that the
present study only included measures of strength as potential predictors of performance in bimanual activitics. Both Harmis
and Eng' and Faria-Fortini et al * mcluded other impairment vanables, besides strength, in their regression analyses, while
Bodssy et al > included only handgrip strength. (ther impairment measures, which were not evaluated in the present study,
such as sensation and motor coordination, may also contnbute to UL performance. Future studies should examine whether
the contribution of handgrip strength remaims significant, when other imparment variables are included.

It 15 possible to argue that concentric or eccentric measures should have been assessed, rather than isometrnic strength.
However, the assessment of isometric strength was chosen, because it can be easily reproduced within clinical contexts, A
sample sine of 104 participants was not achieved, due to difficulties with the recruitment process. [t is well known that sample
size depends upon financial support, time, and the availability of the volunteers. However, the number of 107 participants
was close enough to the required sample size. In addition, all the participants were community-dwelling indrviduals at the
chronic stage of recovery afier stroke. Therefore, the present findings should not be generalized to individuals with other
characteristics.

In conclusion, strength deficits of the UL muscles were negatively associated with limitations in performing bimanual
activities in individuals with chronic stroke and handgrip strength deficits were the most relevant measures in this category.
Thus, it 15 possible that stroke subjects would benefit from interventions aiming at improving handgrip strength, when the
goal 15 to increase performance in bimanual activibies.
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ANEXO L

Decision Letter (TIDS-03-2016-026.R1)

From:
To:
cc:

Subject:

Body:

Date Sent:

davemulleroi@btinternet.com

izafaria@yahoo.com.br

Disability and Rehabilitation - Decision on Manuscript 1D TIDS-03-2016-026.R1
28-Jul-2016

Dear Professor Faria-Fortini:
Ref: Strength deficits of the paretic lower extremity muscles were the impairment variables that best explained restrictions in participation after stroke

Our referees have now cansidered your paper and have recommended publication in Disability and Rehabilitation. We are pleased to accept your paper in its current form which will now be forwarded to the
publisher for copy editing and typesetting.

You will receive proofs for checking, and instructions for transfer of copyright in due course.
The publisher also requests that prosfs are checked and returned within 48 hours of receipt.

Thank you far your contribution to Disability and Rehabilitation and we look forward to receiving further submissions from you.
Sincerely,

Professor Muller

Editor in Chief, Disability and Rehabilitation
davemuller01@btinternet.com

28-Jul-2016
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ANEXO M

Aprovaciao do Comité de Etica em pesquisa da UFMG

UNINERSIDADE FEDERAL DE -
MINAS GERAIS W
PROJETO DE PESQUISA
Titule:  Preditores da restrigao na parficipac@o social em hemiparsticos.
Area Tematica:
Area 0. A eritério de CEP.
Versao: 2
CAAE: 06608312.0.0DD0.5148

Pesquisador:  Luci Fuscaldi Texeira-Saimela

Instituigdo:  Escola de Educagao Fisica da Universidade
Federal de Minas Gerais

PARECER CONSUBSTANCIADO DO CEP

Mumero do Parecer: 113,848
Data da Relatoria: 01102012

Apresentagao do Projeto:

Estudo descritvo transversal que sera desenvolvido plea doutoranda |za de Faria-Fortini do programa de pos
graduagde em Ciéncias da Reabilitagio da EEFFTO. sob unemag.al:- da Prof® Dr* Luci Fuscaldi Teixeira-
Salmela. A pesquisa visa caracterizar a fung3o de 58 hemiparéticos, conforme modele de funcionalidade
proposto pela CIF (Classificagao Intemacional de Funcionalidade, hcq:andade 2 Sauds), bem como identificar
os diferentes aspectos relacicnados aos dominios estrutura e flnl;an corporal, atividade e fatores contextuais
que predizem a participagdo de nl:hwdul:rs ql:rs o AVE (Acidente Vascular Encefilico), que & descrito coma a
terceira causa de |mapac||:|ade crinica. Serdo aplicados questionarios e instrumentos de avaliagio funcional
para desﬁ'lg:-ao das caracteristicas smuderm-gmﬁnas dinicas e do desempenho em cada dominio da CIF. A
CIF proporciona wma estrutura conceitual para anallse dios fatores que contribuem para o retomo 3 paruupa;.m
apos a ocomencia do AVE. Os preditores da restricdo na parhmpal;-al:u em hemipareticos s3o deficiéncias na
ﬁ.mq.an e estrutura corporal como a ocorméncis de déficits cognitivos, déficits na fungo fisica, rEdLH}-aD da
fungio e coordenagio motora, alteragio do tinus museular. redugio da habilidade Efcﬂ;.a manual. redugao do
equilibrio. redugao da f-:qu..a e comprimento muscular, ueluﬂdade da marcha e pemepc'.au de obstaculos no
ambiznte. A partmpag:au sera mensurada atraves de vanas escalas: aplicagao do questionario Assessment of
Life Habits [LIFE-H)- versio reduzida, versao brasileira da Escala de Al.raliad;éo de Fugl-Meyer (Maki et al.,
2006}, da Escala de Comprometiments do Tronco (Lima et al.. 2008). Lower Extremity Motor Coordination
Test, Test d'Evaluation des Membres Supérieurs de Personnes Agées,Box and Blocks Test, aplicagdo do
questionarie ABILHAMD, questionario Measure of the quality of the environment (MQE) Fatigue Severity Scale,
General Self-Efficacy Scale & escala de Depressao Geriatrica.

Ohjetivo da Pesquisa:

Objetivo Primaric:Caracterizar a fungio de hemiparéticos, conforme o modelo de funcionalidade proposto pela
Classificagao Intemacional de Funcionalidade, Incapacidade e Sadde (CIF) Identificar os diferentes aspectos
relacionados aos dominios de estrutura e funn;.iu corporal, atividade e fatores contextuais que predizem a
participagdo de individuos apos o AVE.

Avaliagdo dos Riscos e Beneficios:

Riscos: A colaboragdo com o estude ndo acameta nenhum risco especifico para os participantes, pois a
avaliagie nSo inclui nenhum procedimento invasive & ndo envolve nenhum risco além dagueles presentes no
diz-a-dia. s participantss serdo submetidos a testes simples & padronizados de desempenho funcional que
avaliam estagio de retomo motor, destreza, forga muscular, realizagdo de atividades cotidianas e percepgdo do
desempenho 2 particpacdo social. Os participantes serdo avaliados por profissional experiente,

Endersgo:  Avw. Presidents Anbdnio Cartos G527 29 Ad 31 2005

Balrro:  Unidade Administratha 11 GEP: 34.270-804

UF: MG Munloiplo: BELO HORIZGHTE

Talsfons: 3134-0345 Fax: 3132-0845 E-mall: coeppemgarmg by coepretona. ufmabr
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sendo que a avaliagdo podera ser interrompida se forem chservados sinais de cansaco.

Benefizios: Espera-se que os resultados contribuam para uma melhor compreensie do desempenho funcional
e da restricio na participagdo social apds a ocorméncia do AVE, auxiliando os profissionais de reabilitago na
selegdn de instrumentos de avaliagio e no planejamente da intervencio.

Comentarios e Consideragies sobre a Pesquisa:

A pesquisa & importante, bem estruturada e vizwel, Seu cronograma de execusd 3o relata: tm-:lui.;an e adaptaF.an
cultural dos questionarios - 01/11/2012 a 311272012, selecdo dos veluntarios - I]1 M12012 a 31122012, coleta
de dades - 01/11/2012 a 31/12/2013, apresentagdo de resultados parciais em eventos - 01/01/2014 a
3205, preparacio de manuscritos para p-!.blu::al;:al:u 01012014 a 31122015, redacdo e defesa da tese -
01/01/2018 a 01/DE/2018. O ) argamento financeiro tem custeio de RS 5500,00. Gastos com fotocopias e material
de comsSUMo NECessans Serao arcados com verta de bancada do CHPG.

Consideragoes sobre os Termos de apresentagio obrigatoria:

Presentes: Folha de Rosto com assinatura da pesguisadora responsavel e do Diretor da EEFFTOMUFMG,
TCLE. Parecer consubstanciado com aprovagdo da Assembéia do Departamento de Fisioterapia, projete de
pesquisa, termo de compromisso da pesguisadora & orientadora.

Recomendagbes:

Recomenda-se a aprovagdo do projeto de pesquisa.

Conclusdes ou Pendéncias e Lista de Inadequagbes:

O TCLE foi reformulade com a inclusdo de detalhes das etapas de esforgo muscular a que o paciente serd
submetido, além do tempe médie de duragdo dos testes (duragdo maxima da avaliagio de trés horas, sendo
realzados intervalos para repousc). Fol acrescentado espago para assinatura de acompanhante para o caso do
paciente estar impossibiitado de assinar o TCLE devide ao AVE. Ficou definido o local de recrutaments dos
pacientes {laboratorios do departamento de Fisioterapia da Escola de Educacio Fisica, Fisioterapia

e Terapia Ocupacional da UFMG). Sou favoravel 3 aprovagio do projeto de pesquisa.

Situagio do Parecer:
Aprovado

Mecessita Apreciagao da CONEP:

Mao

Consideragoes Finais a critério do CEP:

Aprovado conforme parecer.

Endemgn: Ay. Presidente Anbdnio Carics, 5527 2* Ad 51 2005

Badmo: Unidade Adminkstratha 1) CEP: 31270801

UF: Mz Munlgipla: BELD HORIZONTE

Telsfome: 39340545 Fax: 313£-094c E-mall: coepfipreg.uimgbr; coep@neitoria.ufmg.br
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BELO HORIZONTE, 03 de Outubro de 2012

Ameinado por:
Maria Teresa Margues Amaral

{Coordenadaor)
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ANEXO N

Aprovacio do Comité de Etica em pesquisa da Secretaria Municipal de Saude de
Belo Horizonte

g SECRETARIA MUNICIPAL DE

L5 hoRzoATE SAUDE DE BELO HORIZONTE/ {W"‘“

SMSA-BH

PARECER CONSUBSTANCIADOC DO CEP
Elaborade pela Instituigio Coparticipante

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Praditores da restrigio na participagio social em hemiparsticos.
Pesquisador: Luci Fuscaldi Teixeira-Salmela

Area Tematica:

Versiao: 3

CAAE: 08609312.0.0000.5148

Instituigdo Proponente: Escola de Educacdo Fisica da Universidade Federal de Minas Gerais

Patrocinador Principal: Financiamento Propric
DADOS DO PARECER

MNuamero do Parecer: 326.218
Data da Relatoria: 12/06/2013

Apresentagao do Projeto:

Estudo descritivo fransversal que sera desenvolvido pela doutoranda [za de Faria-Foriini do programa sob
orientagdo da Prof. Dra Luci Fuscaldi Teixsira-Salmela. A pesquisa visa caracterizar a fungdo de 88
hemiparéticos, conforme modelo de funcionalidade proposto pela CIF [C|355ific—a§5l} Internacional de
Funcionalidade, Incapacidade e Salde), bem come identificar os diferentes aspectos relacionados aos
dominics estrutura e fungdo corporal, atividade e fatores contextuais que predizem a participagdo de
individuos apds o AVE (Acidente Vascular Encefalico), que & descrito come a terceira causa de
incapacidade cronica. Serdo aplicados questionarios e instrumentos de avaliagdo funcional para deserigio
das caracteristicas socicdemograficas, clinicas e do desempenho em cada dominio da CIF. A CIF
proporcicna uma estrutura conceftual para andlise dos fatores que contribuem para o retomne & participagie
apos a ocoméncia do AVE. Os preditores da restrigio na parficipagdo em hemiparéticos sdo deficiéncias na
fungio = estrutura corporal como a ocorréncia de déficits cognitivos, déficits na fungdo fisica, redugio da
funcio e coordenagdo motora, alteragdo do tdnus muscular, reducdo da habilidade e forca manual, reducio
do equilibric, redugde da forga & comprimento muscular, velocidade da marcha & percepgio de obstaculos
no ambiente. A participacio sera mensurada atraves de varias escalas:

aplicagio do questionaric Assessment of Life Habits (LIFE-H}- vers8o reduzida, versdo brasileira da Escala

de Avaliagio de Fugl-Meyer (Makist al., 2006). da Escala de Comprometimento do Tronco

Endersgo: Av. Afonso Pena, 2335 - 9 andar

Balrre: Funclonanos CEP. 30.130-007
UF: MG Municiplo: BELD HORIZONTE
Telefena: (3113277-5309 E-mall: co=pghpbhogow.br
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Continuacio do Parecer 326,26

(Lima et al., 2008}, Lower Extremity Motor Coordination Test, Test d’Evaluation des Membres Supéerieurs de
Fersonnes Agées,Box and Blocks Test,aplicagdo do questionario ABILHAMND, guestionaric Measure of the
quality of the environment (MOE), Fatigue Severity Scale, General Self-Efficacy Scale & escala de Depressio

eriatrica.

A participagdo sera mensurada através da aplicagdo do guestionario Assessment of Life Habits (LIFE-H),
versao reduzida, composta per 77 itens agrupados em 12 categorias, por sua vez agrupadas em dois sub
grupos, o de atividades basicas (37 itens) e o de regras sociais (40 itens). A avaliagio do desempenho ou
realizagdo de cada um dos habitos de vida resulta da identificagdo: 1) do grau de dificuldade para execugdo
(escala ordinal de cinco pontos), e 2) do tipo de assisténcia requerida (escala ordinal de quatro pontos). Este
instrumento também apresenta uma escala de satisfagio de cinco pontos (de 1:muito insatisfeito a S:muito
satisfeita), que permite avaliar a analise que o individuo termn sobre seuw nivel de realizagio ou desempenho
dos seus habitos de vida. Contudo, os resultados desta escala ndoc s3o considerados no calculo da
pontuagdo da LIFEH. A pontuagio resulta da penderagdo do nivel de dificuldade e do tipo de assisténcia,
sendo calculado atraves da seguinte formula: (; pontuagbes x 10)(nimere de itens aplicaveis x 8). As
pontuagies totais de cada categoria de habitos de vida estdo compreendidos entre 0 e 8, sendo que 0
indica total restricie na participagdo e 8 significa participacio otima (Fougeyrollas et al., 2001). E relatada
confiabilidade intra examinador (ICC=0.85) &

entre examinadores (0.88) excelente para o escore total (Moreau et al., 2004). Para fins de aplicagdo neste

estudo, encontra-se em desenvolvimento estudo de radugio e adaptagdo cultural.

Quantos aos pocedimentos a que serdo submetidos os sujeitos da Pesquisa o TCLE informa gue:

A forma como vocé realiza atividades cotidianas serd medida através da realizagio de testes de forga
muscular, u:::lurdenag.:'i-:-, demnnﬁlrag.:'m de EIEGUK_F-EEI de afividades cotidianas e guesticnarios sobre a
EIEGIJE_F-ED em seu dia-a-dia de tarefas relacionadas a nut'i-gr.ﬁn, condicionamento fisico, cuidados pessoais,
mmuni{:ag:ﬁn, moradia, mobilidade, responsabilidades, relacicnamentos interpessoais, vida em comunidade,
educagdo, emprego e recreagdo. A duragio maxima da avaliagio & de trés horas, sendo que serdo

realizades intervalos para repousc.

Objetivo da Pesquisa:
Objetive Primario:Caracierzar a fungio de hemiparétices, conforme o modelo de funcionalidade proposto
pela Claﬁ5iﬁnagﬁn Internacional de Funcionalidade, Incapacidade & Sadde (CIF); Identificar os diferentes

aspectos relacionados aos dominios de estrutura e fungdo corporal, afividade &

Endersgo:  Av. Afonso Pena, 2335 - & andar

Balrre: Funclonaros CEP: 30.130:007
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Talafone: (31)3277-5309 E-mall: cospghpbih.gowbr
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fatores contextuais que predizem a participagio de individuos apds o AVE.

Avaliagio dos Riscos e Beneficios:

Mo TCLE a Pesguisadora assim esclareces:

RISCOS:

O Sujeito da Pesquisa podera sentir dores musculares durante e apds os testes, pois os testes exigem um
esforgo fisico maior do que aguele que vocé realiza no seu dia a dia. Para minimizar a ocorréncia deste
descenforto, sera realizado um periodo de descanso enfre as medidas.

BENEFICIOS

s resultados obtidos irdo colaborar com o conhecimento cientifico, podendo estabelecer novas propostas

de avaliagio de individuos que tenham a mesma dosnga que vocs.

Comentarios e Consideragtes sobre a Pesquisa:

A pesquisa & relevante, bem fundamentada e viavel. Apresenta cronograma de execugdc e orgamento
financeiro compativeis com objetivos pretendidos.

Consideragoes sobre os Termos de apresentagio obrigatoria:

Folha de Rosto assinada pele pesquisador responsavel, Carta de Anuéncia de todas as instituigdes
envolvidas e medelo de TCLE. Foram apresentades os questionarios a serem aplicados aos sujeitos da
pEsquisa.

Recomendagtes:

Conclustes ou Pendéncias e Lista de Inadequagdes:
O Comité de Etica em Pesquisa da Secretaria Municipal de Saude de Belo Horizente, ndo encontrando
objegbes eticas e verificando que o projeto cumpriu os requisitos da Resolugdo CHS 196/98 considera

aprovado o projete Preditores da restrigdo na participagdo social em hemiparéticos.

Situagio do Parecer:

Aprovado

Mecessita Apreciagaoc da CONEP:

Mao

Consideragdes Finais a critério do CEP:

Salienta-se que o sujeitc da pesqguisa tem a liberdade de recusar-se a participar ou de retirar seu
consantiments em qualguer fase da pesquisa, sem penalizagio alguma e sem prejuizo ac seu cuidado &

deve receber uma copia do Termo de Consentimento Livre & Esclarecido, na integra, por

Enderego:  Aw. Afonso Pena, 2335 - O° andar

Balrro:  Funcionarios CEP: 30.130-007
UF: MG Municiplo: BELD HORIZONTE
Telelone: (31)2277-5309 E-mall: coapghpbhgov.te

Poiigirom 13 oo 108

163



164

PREFEITURA SECRETARIA MUNICIPAL DE

BELO HORIZONTE SAUDE DE BELO HORIZONTE/ W

SMSA-BH

Confnuacio do Farecer: 326.216

ele assinado.

O pesquisador deve desenvolver a pesquisa conforme delineada no protocolo aprovado e descontinuar o
estudo somente apos analise das razdes da descontinuidade pelo CEP que o aprovou, aguardando seu
parecer, excets nos casos previstos na Resolugdo CNS 186/96. Eventuais modificagies ou emendas ao
protocolo devem ser previamente apresentadas para apreciagdo do CEF através da Plataforma Brasil,

identificando a parte do protocole a ser modificada e suas justificativas.

Relatorios anuais, a partir da data de aprovagdo, devem ser apresentados ac CEF para acompanhamento

da pesquisa. Ao término da pesquisa deve ser apresentado relatério final.

BELO HORIZONTE, 04 de Julho de 2013

Assinador por:
Eduardo Prates Miranda
{Coordenador)
Endersgo:  Av. Afonso Pena, 2335 - ©° andar
Balmo:  Funcionaros CEP: 30.130-007
UF: MG Municiplo: BELD HORIZONTE
Talalone: (31)3277-5309 E-mall: cospipoh.goy.br
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ANEXO O

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO N

Investigadores: Iza de Faria-Fortini
Orientadora : Prof?. Dra. Luci Fuscaldi Teixeira-Salmela
TITULO DO PROJETO

PREDITORES DA RESTRICAO NA PARTICIPAGAO SOCIAL EM HEMIPARETICOS
INFORMACOES

Vocé esta sendo convidado a participar de um projeto de pesquisa que tem como objetivo analisar o desempenho
em testes e tarefas funcionais em pessoas que sofreram acidente vascular encefélico (‘derrame’). Este projeto sera
desenvolvido como tese de doutorado no programa de pos graduagdo em Ciéncias da Reabilitagdo da Escola de
Educacao Fisica, Fisioterapia e Terapia Ocupacional da Universidade Federal de Minas Gerais.

DESCRIGCAO DOS TESTES A SEREM REALIZADOS

Inicialmente, serdo coletadas informagdes para a sua identificagdo, além de alguns parametros clinicos. Para
garantir o seu anonimato, serao utilizadas senhas numéricas. Assim, em momento algum havera divulgagao do seu
nome.

A forma como vocé realiza atividades cotidianas sera medida através da realizagdo de testes de for¢ga muscular,
coordenagédo, demonstragao de execugao de atividades cotidianas e questionarios sobre a execugao destas tarefas
em seu dia-a-dia. A duragdo maxima da avaliagdo é de trés horas, sendo que serdo realizados intervalos para
repouso.

RISCOS

Vocé podera sentir dores musculares durante e ap0ds os testes, pois os testes exigem um esforgo fisico maior do que
aquele que vocé realiza no seu dia a dia. Para minimizar a ocorréncia deste desconforto, sera realizado um periodo
de descanso entre as medidas.

BENEFiCIOS

Os resultados obtidos irdo colaborar com o conhecimento cientifico, podendo estabelecer novas propostas de
avaliacao de individuos que tenham a mesma doenca que vocé.

NATUREZA VOLUNTARIA DO ESTUDO/ LIBERDADE PARA SE RETIRAR

A sua participagédo € voluntéria e vocé tem o direito de se recusar a participar por qualquer razédo e a qualquer
momento.

GASTOS FINANCEIROS
Os testes, e todos os materiais utilizados na pesquisa néo terdo custo para vocé.
USO DOS RESULTADOS DA PESQUISA

Os dados obtidos no estudo serédo para fins de pesquisa, podendo ser apresentados em congressos e seminarios e
publicados em artigo cientifico; porém, sua identidade sera mantida em absoluto sigilo.

DECLARAGAO E ASSINATURA

Eu, li e entendi toda a informacgéo
repassada sobre o estudo, sendo os objetivos e procedimentos satisfatoriamente explicados. Tive tempo, suficiente,
para considerar a informagao acima e, tive a oportunidade de tirar todas as minhas duvidas. Estou assinando este
termo voluntariamente e, tenho direito, de agora ou mais tarde, discutir qualquer divida que venha a ter com relagéo
a pesquisa com:

Iza de Faria-Fortini: (0XX31) 9137-2995
Profé. Dra. Luci Fuscaldi Teixeira-Salmela (0XX31) 3409-4783

Assinando este termo de consentimento, eu estou indicando que eu concordo em participar deste estudo.

Assinatura do Participante Data
Assinatura do Acompanhante Data
Assinatura do Pesquisador Responsavel Data

Comité de Etica em Pesquisa / UFMG: Av. Presidente Anténio Carlos, 6627 — Unidade Administrativa Il - 22 andar — Sala 2005.
CEP: 31270-901 — BH — MGTelefax: (31) 3409-4592  E-mail: coep @ prpq.ufmg.br
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ANEXO P

Normas para a submissao de manuscritos
Journal of Rehabilitation Medicine

Instructions to authors

Journal of Rehabilitation Medicine aims to be a leading worldwide forum for research in
physical and rehabilitation medicine, aiming to increase knowledge in evidence-based
clinical rehabilitation. Contributions from all parts of the world and from different
professions in rehabilitation are encouraged. It is the official journal of the International
Society of Physical and Rehabilitation Medicine (ISPRM), the UEMS European Board of
Physical and Rehabilitation Medicine (EBPRM), and the European Academy of
Rehabilitation Medicine (EARM) and also published in association with the European
Society of Physical and Rehabilitation Medicine (ESPRM).

Original articles, being the majority of published papers, Reviews (including Educational
reviews), Special reports, Short communications, Case reports, and Letters to the Editor
are published. Clinical studies on rehabilitation in various patients groups, within
neurological and musculoskeletal as well as in other relevant rehabilitation areas,
reports on physical and behavioural treatment methodology, including rehabilitation
technology, development and analysis of methodology for outcome measurements,
epidemiological studies on disability in relation to rehabilitation, and studies on
vocational and socio-medical aspects of rehabilitation will be considered for publication.
The journal emphasizes the need for randomized controlled studies of various
rehabilitation interventions, the use of the International Classification of Functioning,
Disability and Health (ICF) as a background for reports when appropriate, and the use
of modern psychometric methodology in treating and reporting data from ordinal scales.
Reports using qualitative methodology are also accepted, providing that the length of
the paper is within the stipulated range.

In Review papers, which may be invited or non-invited, different current aspects should
be covered, and systematic reviews are given priority. Please consult the Guidelines
for Reviews. The Educational reviews — also published in cooperation with ISPRM and
EBPRM — aim to cover recent development in key areas of rehabilitation presented with
an educational as well as scientific approach. Special reports can cover current aspects
of rehabilitation, such as papers on treatment procedures, organization, education, or of
professional political nature, not being strictly scientific. In Letters to the Editor previous
published papers may be commented, but also new topics may be taken up in a short
form. For short communications and case report see further below concerning their
length.

Journal of Rehabilitation Medicine is greatly in favour of progress towards open access
to published material. For further information concerning the present policy of the
journal see the open access policy for Journal of Rehabilitation Medicine. Also, note
the possibility for the author(s) to deposit their manuscript at their own website or
university repository, as seen below. There is also a possibility for the authors to obtain
immediate open access at an extra cost.

Preparing for submission of Original articles and Letters to the Editor

Submission of a manuscript is held to imply that it has not previously been published
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and is not otherwise submitted for publication, except as an abstract (which in that case
has to be stated). Submission should be made online at www.medicaljournals.se/jrm.
If problems with the submission or creating an account please contact the webmaster e-
mail.

In writing your paper, you are encouraged to review articles in the area you are
addressing including those that have been previously published in the journal, and to
reference them where you feel it is appropriate. This will enhance context, coherence,
and continuity for our readers. After revision the references should be checked to see if
there are new references available. Submit the manuscript (including tables and figures)
as a styled Microsoft Word file and photographs as separate EPS or TIFF files with a
resolution of at least 300 dpi. Black-and-white digital images should be in gray scale
mode and colour images saved in CMYK, not index or RGB, colour mode. For further
information please contact the Editorial office.

It is possible to upload one manuscript file and three image files at a time. If you need to
upload more image files than three, you will be given the opportunity to do so after
pressing "Upload". Please name the manuscript file according to the formula
"Firstauthorname.doc" and any image files "Firstauthornamefigl.doc" etc. When
uploading revised manuscripts, please name the manuscript file manuscript number +
"ver" + version number in Roman numerals, eg. 123456verlll.doc.

Should you have questions regarding submission online, contact us via e-mail.
The corresponding author will be notified that the manuscript has been received.

Checklist. Before finally submitting your paper, please refer to the checklist and verify
that everything has been taken care of.

Language. All papers should be written in English. It is essential that the language is
irreproachable. If the Editorial Board should consider it necessary, manuscripts will be
subjected to language examination at the author's risk and expense. Authors whose first
language is not English are recommended to have their manuscripts checked carefully
before submission.

Duplicate publication. It is not acceptable to submit papers already published
elsewhere or simultaneously submit a paper to another journal. Furthermore, the paper
must not be under review in another journal. Accompanying the manuscript should be a
copy of all references mentioned in the particular paper still not published and articles
by the same authors on the same subject submitted elsewhere.

Suggestions for reviewers. It is advisable to give suggestions on 3-4 reviewers that
are well versed in the area of the manuscript. However, it is the Editor who will make the
final decision on the choice of reviewers.

Authorship

All persons designated as authors must participate sufficiently in the work to take public
responsibility in its contents. For criteria for authors see "Uniform requirements for
manuscripts submitted to biomedical journals" at http://www.icmje.org. In essence
authorship credit should be based on 1) substantial contributions to conception and
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design, acquisition of data, or analysis and interpretation of data; 2) drafting the article
or revising it critically for important intellectual content; and 3) final approval of the
version to be published. Authors should meet conditions 1, 2, and 3. Participation solely
in the acquisition of funding or the collection of data does not justify authorship, nor
does general supervision of the research group. The author who submits the manuscript
should state if the authors meet these criteria. If there are 5 authors or more, a
statement on each author's contribution must be described in the accompanying letter.
In multicenter trials group members not meeting these criteria should be listed, with their
permission, in the acknowledgement or appendix. All persons mentioned in the
Acknowledgement should have accepted this to the responsible author.

Deposit of manuscript

When submitting a paper to our journal you are allowed to deposit the paper in a
manuscript form at your website or university repository with acknowledgement where it
is considered for publication. After acceptance the printed article (pdf) may be posted
similarly, with a link to the publisher's online version.

Type and length of papers

Word limits of main text (without references, figures and tables:

Original articles and Special reports: Abstract: max 200 words, Introduction: max 500
words, Material and Results: 2000-2500 words, Discussion: max 1500

Short communications: Abstract: max 200 words, Introduction: max 400 words,
Material and Results: 800-1000 words, Discussion: max 800

Case reports: max 2,000 words

Letters to the Editor: max 1,600 words

Reviews: max 5,000 words, see Guidelines for reviews.

Limitations in number of references

Original papers: 35-40

Short communications: max 15

Case reports: max 10

Letters to the Editor: max 10

Reviews may be considerably more, see Guidelines for reviews

Publication categories

Reviews may be invited on specific topics, but submitted reviews without previous
invitation are also welcome. However, it is advisable in such cases to submit a short
summary of the paper first for Editorial comments regarding whether publication is
feasible. We will also publish invited "Educational reviews".

Letters to the Editor commenting on a published article or covering other matters of
general interest are welcome. They should, however, be kept short, and have only a few
references. When commenting a published paper, the authors of that paper will also be
invited to write a comment to be published together with the Letter. The Editor reserves
the right to determine which Letters should be published.

Review papers, Letters to the Editor and in some cases Special reports will be
published as soon as possible, whereas other papers will usually be published in the
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general order they have been accepted for publication. All papers will, however, be
available on the Internet as soon as they have been proof-read and corrected.

Conflict of interest and funding

Authors are responsible for recognising and disclosing financial and other conflicts of
interest that might bias their work. They should acknowledge all financial support for the
work and other financial or personal connections to the work in the manuscript. Where
necessary, it should be stated that the funding agency e.g. a pharmaceutical or
instrumental company, has had no influence of the interpretation of data and the final
conclusions drawn. Thus, authors must disclose any commercial associations that might
impose a conflict of interest in connection within the study.

Ethics and consent

When reporting studies on human subjects, indicate whether the procedures followed
have been approved by an Ethics committee (in accordance with ethical standards on
human experimentation and with the Helsinki Declaration of 1975, as revised in 1983).
Do not use patients' names, initials, or hospital numbers, especially in illustrative
material. Identifying information should not be published in written descriptions,
photographs, and pedigrees unless the information is essential for scientific purposes
and the patient (or parent or guardian) gives written informed consent for publication.
Informed consent for this purpose requires that the patient be shown the manuscript to
be published.

Clinical trials

The researchers are strongly advised to register clinical trials to public trial registers,
such as http://www.clinicaltrials.gov.

Formatting guidelines

Manuscripts should be type written, double-spaced throughout, on one side of the
paper, with ordinary margins. Papers should usually be divided into Title page, Abstract,
Introduction (including clear statement of the aim of the study), Methods, Results,
Discussion and References.

All abbreviations should be explained the first time they are used - unless it is a
standard unit of measurement - and thereafter the use of abbreviations should be
consistent throughout the paper. Avoid excessive use of abbreviations. Never use
abbreviations in the article's title or in the Abstract.

Title page: A separate title page is necessary and should bear

1. title of the article,

2. full names of the authors (first name and last name), and highest academic
degree

3. institutions of origin,

4. ashort title

Abstract: Journal of Rehabilitation Medicine requires structured abstracts for all original
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articles. The following headlines should be used where appropriate: Objective, Design,
Subjects/Patients, Methods, Results and Conclusion. The total number of words should
not exceed 200. A list of from 3-8 key-words or terms from Medical Subject Headings
(http://www.nIm.nih.gov/mesh/MBrowser.html) suitable for indexing terms should be
typed at the bottom of the abstract page.

Below the abstract: Title of journal; The guarantor's complete address, including e-mail.

Introduction: State the purpose of the article and justify the study, why is it needed.
Summarize the rationale for the study. Give only pertinent references; do not review the
subject extensively.

Methods: Describe the selection of the subjects. Give details about randomisation.
Present characteristics of the subjects/patients; if pertinent use ICF terms from
corresponding short forms of core sets (J Rehabil Med 2004; Suppl 44 and Disabil
Rehabil 2005; 27: issues 7 & 8). Describe methods for any blinding of the observations.
Identify methods, equipment/materials, and procedures in sufficient details, including
pertinent references, to allow others to reproduce the study. Names and addresses of
the manufacturers and/or suppliers of equipment and/or materials used in a study must
be identified by names, town, and stated the first time the equipment/materials is
mentioned. For statistical methods, see below.

Results: Present results in logical sequence in the text, tables, and figures. Avoid
repeating information in text, tables and figures. Restrict tables and figures to those
needed to explain arguments and to assess their support. Use figures as an alternative
to tables with many entries. Do not write in the text what variable are seen in a table but
which are the main findings. Thus write "In table xx is seen" or give the reference to the
specific table in parenthesis after the main information seen in the table is presented.

Discussion: Start with one paragraph summary of the main findings. Then place your
study in context, referring to other relevant work. Do not repeat in detail data or other
information presented in the Introduction or Result section. Discuss the limitation of the
methods and the results presenting the clinical relevance of your study and the
implications for future studies. Address the issue of effect magnitude, in terms of both
the statistics reported and the implications of the results. You should not use a specific
headline for conclusion, but if pertinent, start the last paragraph with "In conclusion,".

References

References should be numbered consecutively in the order in which they are first
mentioned in the text. Identify references in text by Arabic numerals in parenthesis as
follows: "as shown by Smith (5)":... if two authors; "Smith & Jones (6)";... if more than
two authors; "Smith et al. (7)". The style of references must follow the Vancouver
system and for the abbreviations of journal titles; please consult the List of Journals
Indexed in Index Medicus.

Accepted but still unpublished material should be referred to as "In press". (References
to submitted but not accepted material are not permitted but should be mentioned as
footnotes.)

The most common types of references are exemplified below; for a full list,
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see Reference instructions.

Cancer-Pain.org [homepage on the Internet]. New York: Association of Cancer Online
Resources, Inc.; ¢c2000-01 [updated 2002 May 16; cited 2002 Jul 9]. Available
from: http://www.cancer-pain.org/.

Tables and figures

A letter from the publisher must accompany material that has been published previously
in another publication stating that the authors have permission to reproduce the
material.

Tables are to be numbered consecutively with roman numerals. Each table should be
typed on a separate sheet and should have a descriptive heading which is self-
explanatory. Explain all abbreviations used in a footnote to the each table, or when
many abbreviations are used in several tables, refer to the first table where the
abbreviations are explained.

All illustrations should be considered as figures. Each graph, drawing, or photograph
should be numbered in sequence with Arabic numerals. All figures should have
legends, listed on a separate sheet. Each figure should be identified by the name of the
journal (JRM), the author's name, and the figure number. In cases where it is not
obvious, the top should be indicated. Line drawing and lettering should be large enough
to sustain photo-reduction (min 300 dpi).

All gray-scale illustrations are published without any further fee, but if colour figures are
needed the cost will be 500 euros/page which has to be paid by the authors.

The review process

All manuscripts are first reviewed by one of the Editors. Some papers may be rejected
at this stage as they do not meet basic scientific principles or deal with topics beyond
the scope of the journal. All other manuscripts will usually be sent to at least two
reviewers (within or outside the Editorial Board) with special expertise in the area. The
review is not blinded according to the decided policy of the journal. The manuscript will
also be sent to a special statistical consultant for evaluation of the statistical methods
used and the statistical results, where considered appropriate. After receiving the
comments from the reviewers, it will be decided by the Editors whether the manuscript
should be accepted directly, which in practice is rare, subjected to a minor or major
revision before decision about publication can be made, or rejected at this point. The
revised manuscript is usually, if not only minor changes required, reviewed by the
reviewers, sometimes including a third reviewer, if there are special reasons, before
making the final decision about publication, and if necessary after some further revision.
The guidelines to the reviewers can be found on the homepage of the journal here.

Withdrawal
In an unusual situation in which you wish to withdraw your paper, this can be

accomplished by sending e-mail to the editorial office at jrm@medicaljournals.se to
request deletion of the paper from the working paper archive.
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Page charge

After a paper has been accepted, the author(s) will be charged a fee per printed page,
as follows:

Standard acceptance: €60/page

Immediate Open Access: €200/page

Standard acceptance for an article means the article will only be accessible online to
subscribers of Journal of Rehabilitation Medicine, but will have open access 6 months
after publication.

Open Access means the article will be accessible to all users immediately.

License to publish

It is a condition of publication that author sign "An exclusive licence to publish" on the
account of Foundation for Rehabilitation Information.

Proofs and off-prints

Page proofs are sent directly from the printing office to the corresponding author, via e-
mail as pdf-files. It is his or her full responsibility to read and check the proofs against
the manuscript. One proof should be signed and returned to the Editorial Office within
four days by airmail. Offprints may be ordered on the offprint order form accompanying
the page proof.

Supplements

Lengthy papers may be published as supplements, the full cost being borne by the
author. Supplements are subject to editorial revision before publication.

Address of the Editorial Office

E-mail: jrm@medicaljournals.se
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