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Escala de Obtencao de Metas como Medida de Desfecho na Neurorreabilitagao
Apés o AVC: uma Revisao Sistematica Metodolégica

Resumo

Introducgao: O Acidente Vascular Cerebral (AVC) é uma das principais causas de mortalidade e
incapacidade global, condicdo que afeta significativamente a funcionalidade dos pacientes,
impactando nas atividades diarias e qualidade de vida. A reabilitacdo desempenha um papel
crucial na recuperagao funcional, com foco em metas claras e personalizadas. A Escala de
Obtencao de Metas - “Goal Attainment Scaling” (GAS) surge como uma ferramenta promissora
para mensurar o progresso individual e orientar intervencdes terapéuticas mais eficazes. No
entanto, sua aplicacdo enfrenta desafios, como a falta de padronizacéo e o limitado envolvimento
dos pacientes na definicdo de metas. Diante disso, uma revisao sistematica sobre o uso da GAS
na reabilitacdo p6s-AVC é essencial para consolidar evidéncias, identificar lacunas na literatura
e aprimorar praticas clinicas, visando a personalizacao e eficacia do tratamento. Objetivo geral:
Realizar uma analise da literatura sobre as caracteristicas metodolégicas da Escala de Obtencao
de Metas na neurorreabilitacdo de pacientes com AVC, abordando suas especificidades, eficacia
e os resultados obtidos nesse contexto. Materiais e Métodos: Esse estudo € uma revisdo
sistematica metodoldgica. A busca foi realizada nas bases de dados PubMed, MEDLINE, SciELO,
LILACS, Web of Science, CINAHL, Embase, Cochrane Library, Scopus e PEDro, utilizando os
termos e palavras-chaves, combinados com operadores booleanos, para “Acidente Vascular
Cerebral” e “Escala de Obtencdo de metas”. A busca foi conduzida em junho de 2024. Foram
incluidos estudos com adultos em qualquer fase do AVC que utilizaram a GAS como desfecho
primario na neurorreabilitagcdo. Resultados: A amostra foi representada por 1.153 participantes
dos estudos selecionados. Os estudos analisaram os diferentes estagios do AVC, a idade média
variou entre 51,8 e 62,3 anos, com uma maior prevaléncia entre os homens, que totalizaram 686
casos. A GAS foi amplamente empregada para mensurar os ganhos funcionais, permitindo a
avaliagao da progressao ou regressao clinica dos pacientes, bem como o estabelecimento de
metas especificas para cada fase do AVC. Foram identificadas variagbes na aplicagédo da escala,
com alguns estudos utilizando uma versao de cinco pontos (-2 a +2) e outros empregando a
versao de seis pontos, que inclui a categoria "-3" para restricées funcionais significativas assim
como a linha de base que variou de (0 a -1) em alguns dos estudos. Conclusao: Os resultados
desta revisao demonstram que a GAS pode ser uma ferramenta confiavel e Util na reabilitacao
do AVC, porém, a necessidade de sua padronizagado. Esta revisdo contribuira para diretrizes mais
consistentes, facilitando seu uso pratico e a compara¢ao de novos estudos.

Palavras-chaves: Acidente Vascular Cerebral. Escala de Obtencao de Metas. Revisao
Sistematica.



ABSTRACT

Introduction: Stroke is a leading cause of mortality and global disability, a condition that
significantly affects patients' functionality, impacting daily activities and quality of life.
Rehabilitation plays a crucial role in functional recovery, with a focus on clear and personalized
goals. The Goal Attainment Scaling (GAS) emerges as a promising tool to measure individual
progress and guide more effective therapeutic interventions. However, its application faces
challenges, such as the lack of standardization and the limited involvement of patients in goal
setting. Therefore, a systematic review on the use of GAS in post-stroke rehabilitation is essential
to consolidate evidence, identify gaps in the literature and improve clinical practices, aiming at the
personalization and effectiveness of treatment. General objective: To perform a literature review
on the methodological characteristics of the Goal Attainment Scaling in the neurorehabilitation of
patients with stroke, addressing its specificities, effectiveness and the results obtained in this
context. Materials and Methods: This study is a systematic methodological review. The search
was performed in the PubMed, MEDLINE, SciELO, LILACS, Web of Science, CINAHL, Embase,
Cochrane Library, Scopus and PEDro databases, using the terms and keywords, combined with
Boolean operators, for “Stroke” and “Goal Attainment Scale”. The search was conducted in June
2024. Studies with adults at any stage of stroke that used GAS as the primary outcome in
neurorehabilitation were included. Results: The sample was represented by 1,153 participants in
the selected studies. The studies analyzed the different stages of stroke, the mean age ranged
between 51.8 and 62.3 years, with a higher prevalence among men, who totaled 686 cases. GAS
was widely used to measure functional gains, allowing the assessment of clinical progression or
regression of patients, as well as the establishment of specific goals for each stage of stroke.
Variations in the application of the scale were identified, with some studies using a five-point
version (-2 to +2) and others using the six-point version, which includes the category "-3" for
significant functional restrictions as well as the baseline that varied from (0 to -1) in some of the
studies. Conclusion: The results of this review demonstrate that the GAS can be a reliable and
useful tool in stroke rehabilitation, but there is a need for its standardization. This review will
contribute to more consistent guidelines, facilitating its practical use and the comparison of new
studies.

Keywords: Stroke, Goal Attainment Scaling, Systematic Review.



1 Introducao

O Acidente Vascular Cerebral (AVC) €& uma doenga cerebrovascular
caracterizada por déficit neurolégico subito decorrente de lesdo isquémica ou
hemorragica, sendo a segunda principal causa de morte no mundo (Feigin et al., 2021).
Segundo a Organizacdo Mundial de Saude, o AVC envolve sinais rapidos de disfungéo
focal e/ou global do sistema nervoso central, com sintomas que duram 24 horas ou
mais, podendo causar morte ou sequelas cognitivas, sensoriais e motoras,
frequentemente resultando em incapacidade.

Os tipos de AVC séao isquémicos e hemorragicos. O tipo isquémico, responsavel
por cerca de 85% dos casos, decorre da obstrugdo do fluxo sanguineo e pode causar
danos reversiveis ou ndo. Ja o hemorragico resulta do rompimento de vasos, com
extravasamento de sangue no cérebro. Globalmente, o AVC isquémico representa 65,3%
dos casos, a hemorragia intracerebral 28,8% e a subaracnoidea 5,8% (Feigin et al.,
2021). Os sintomas do AVC variam conforme sua localizacdo e extensao, afetando a
funcionalidade e a comunicacgao. Cerca de 70% dos pacientes apresentam limitagoes nas
atividades diarias por fraqueza muscular, alteragdes motoras, cognitivas, na fala, visdo e
equilibrio, impactando a vida social e laboral (Ribeiro et al., 2024).

A definicdo adequada de objetivos na reabilitagdo € crucial para o sucesso
terapéutico, pois orienta o processo de intervengao e alinha os esforgos do fisioterapeuta
e do paciente. Nesse sentido, a Escala de Obtenc&o de Metas - Goal Attainment Scaling
(GAS), desenvolvida por Kiresuk e Sherman em 1968, foi inicialmente criada para avaliar
programas de saude mental na comunidade e, desde entdo, tem sido amplamente
aplicada em outras areas de intervencao (Relvas e Major, 2014).

A definicdo e o dimensionamento de metas ocorrem antes da intervengédo e um
periodo de tempo é identificado para quando as metas devem ser alcangadas. Varias
metas podem ser definidas por paciente e resumidas numericamente como um resultado
geral. As metas devem seguir o principio SMART - ou seja, devem ser especificas,
mensuraveis, atingiveis, realistas e oportunas. O paciente determina em grande parte os
dominios dos objetivos e a equipe determina os niveis provaveis de serem alcangados.
(Turner-Strokes. et al., 2009 e Leigh e Hale, 2010).



Ainda de acordo com Turner-Strokes et al. (2009), as metas sdo ponderadas por
meio da classificacdo de sua importancia e dificuldade de acordo com a visdo do paciente
utilizando uma escala de Likert de quatro pontos (Importancia: 0= nenhuma, 1= pouca,
2= moderada, 3= muita) multiplicado pela (dificuldade: 0= nenhuma, 1= pouca, 2=
moderada, 3= Grave). O valor do peso geralmente corresponde ao produto entre a
importancia atribuida multiplicada pelo nivel de dificuldade estimado. Apds a classificagao
do peso das metas, com 0 apoio e a colaboracao ativos do investigador, os participantes
definem cinco niveis de pontuagao de resultados para cada meta (-2, -1, 0, +1, +2), com
seu nivel inicial (linha de base) definido em -1 e a obtencdo da meta definida como
pontuacdes de 0 e acima. (Herdman et al., 2018).

No estudo de Sugavanam et al. (2013) sobre o estabelecimento de metas na
reabilitacdo de AVC, néo foi possivel concluir sobre sua eficacia devido a falta de estudos
controlados randomizados (ECRs) e a qualidade metodoldgica insuficiente dos estudos.
A idade média dos participantes era inferior a da populacao geral de AVC. Os pacientes
geralmente nao tinham clareza sobre seu papel na definicado de metas e ndo se envolviam
plenamente, enquanto os profissionais eram mais positivos quanto a colaborag¢ao. Houve
divergéncias entre pacientes e profissionais sobre como definir metas, os tipos de metas
e a avaliacao de seu alcance. Ha uma falta de padronizacao na definicdo de metas pos-
tratamento na reabilitacao.

Segundo Santos (2018), é necessario um instrumento para estabelecer e
acompanhar metas individualizadas, ja que a pratica fisioterapéutica carece de analises
sistematicas devido a escassez de ferramentas apropriadas, uma vez que a pratica
fisioterapéutica tende a acontecer sem muito acompanhamento analitico do cumprimento
de metas, talvez devido a escassa quantidade de instrumentos que permitam definir
parametros para analise.

Assim, a GAS pode oferecer uma ferramenta tanto orientadora para o terapeuta
guanto motivacional para o paciente e sua familia. Ela permite analisar a frequéncia de
implementacao, os estagios de recuperacdo, as metas especificas, os processos de
definicdo e a documentacao dessas metas. Além disso, correlaciona os escores da GAS
com outras medidas funcionais, investigando também os impactos na melhoria funcional,

na qualidade de vida, na satisfagcao do paciente e nas barreiras enfrentadas durante sua



aplicacdo. Portanto, essa pesquisa foi conduzida considerando a seguinte pergunta
condutora: Como a Escala de Obtencédo de Metas é utilizada na neurorreabilitacdo de
pacientes com AVC e quais sao suas caracteristicas, eficacia e resultados nesse
contexto? Dessa maneira, o objetivo deste trabalho foi realizar uma analise da literatura
sobre as caracteristicas metodolégicas da Escala de Obtengcdo de Metas na
neurorreabilitacdo de pacientes com AVC, abordando suas especificidades,

aplicabilidade e os resultados obtidos nesse contexto.

2 Materiais e Métodos

2.1 Protocolo e relatorio de revisao sistematica

A presente revisao sistematica foi elaborada com base na lista de verificacao de
declaragbes Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) recomendado por Page et al., (2021), e o protocolo de revisao foi registrado
previamente na plataforma digital International Prospective Register of Systematic
Reviews (PROSPERO) sob o numero de registro (CRD42024520250).

2.2 Estratégia de Busca

A revisao bibliografica foi realizada nas seguintes bases de dados: PubMed,
Medline, Scielo, Lilacs, Web of Science, Embase, Cochrane Library e PEDro. As
palavras-chaves usadas foram "Strokes”, “Cerebrovascular Accident’, “Hemorrhagic
stroke”, “Cerebral infarction”, “Cerebrovascular Accident’, “GAS” e “Goal Attainment
Scaling”. Os operadores booleanos foram usados para limitar ou ampliar a estratégia de
busca. O operador booleano “OR?” foi utilizado para ampliar a estratégia de busca ligando
termos similares, entdo o operador booleano “AND” foi usado para conectar termos
diferentes que deveriam ser incluidos em estudos de busca para limitar a estratégia de

busca (Tabela 1). A pesquisa bibliografica foi realizada em Junho de 2024.

Tabela 1. Termos utilizados na estratégia de busca.



Estratégia de Busca

Componente  Termos/Operadores Booleanos

Participantes  (Stroke OR Stroke* OR Cerebrovascular Accident OR Cerebrovascular Accident*
OR Cerebrovascular Accidents OR Cerebrovascular Accidents* OR Cerebral Stroke
OR Cerebral Stroke* OR Stroke, Cerebral OR Stroke, Cerebral* OR
Cerebrovascular Apoplexy OR Cerebrovascular Apoplexy* OR Apoplexy,
Cerebrovascular OR Apoplexy, Cerebrovascular* OR Vascular Accident, Brain OR
Vascular Accident, Brain* OR Brain Vascular Accident OR Brain Vascular Accident®
OR Vascular Accidents, Brain OR Vascular Accidents, Brain* OR Cerebrovascular
Stroke OR Cerebrovascular Stroke* OR Stroke, Cerebrovascular OR Stroke,
Cerebrovascular®* OR Apoplexy OR Apoplexy* OR CVA (Cerebrovascular Accident)
OR CVA (Cerebrovascular Accident*) OR Stroke, Acute OR Stroke, Acute* OR
Acute Stroke OR Acute Stroke* OR Acute Strokes OR Acute Strokes* OR
Cerebrovascular Accident, Acute OR Cerebrovascular Accident, Acute* OR Acute
Cerebrovascular Accident OR Acute Cerebrovascular Accident* OR
Cerebrovascular Accidents, Acute OR Cerebrovascular Accidents, Acute*)

Desfecho (“Goal Achievement Scale” OR “Goal Attainment Scaling” OR “Goal Attainment
Scale” OR “Goal Achievement Scaling” OR “Goal Attainment Measure” OR “Goal
Attainment Outcome” OR “Personalized Goal Scaling” OR “Individual Goal
Attainment” OR “Goal-Based Outcome Measure” OR “Patient-Specific Goal Scaling”
OR “Functional Goal Attainment” OR “Customized Goal Measurement”)

2.3 Critérios de elegibilidade

A selecdo dos artigos foi realizada de acordo com os critérios de inclusao e
exclusdo estabelecidos previamente de acordo com o desenho do estudo e nao houve
restricdo quanto ao ano e o idioma dos estudos. Critérios de inclusao: 1. pacientes
adultos em qualquer fase do AVC; 2. utilizacdo da GAS como medida de desfecho
primario em programas de neurorreabilitacao, incluindo fisioterapia, terapia ocupacional,
fonoaudiologia e reabilitagdo cognitiva; 3. Ser um estudo original.

Foram excluidos estudos que se encaixavam nos seguintes critérios: 1. foco
exclusivo em prevencao de AVC, tratamentos médicos ou farmacolégicos; 2. abordagens
nao relacionadas a reabilitagcdo e ao uso da GAS como objetivo primario; 3. participantes

com condigdes graves concomitantes ou doencas terminais que afetaram



significativamente os desenvolvimentos; 4. menores de 18 anos; 5. Estudos como relatos

de caso, estudos com animais, revisoes, editoriais e cartas.

2.4. Selecao dos estudos

A selecdo dos estudos se deu em duas etapas: Inicialmente, dois revisores
(Cardoso e Lobato) de forma independente realizaram a analise dos titulos e resumos
dos arquivos através da plataforma Rayyan, com base nos critérios de inclusdo e
exclusao pré estabelecidos os arquivos que nao atendiam aos critérios de elegibilidade
foram excluidos. Na etapa subsequente, foram analisados o texto completo dos estudos
potencialmente relevantes. Quaisquer disparidades na inclusdo e exclusdo dos estudos
durante a triagem foram resolvidas por consenso, entretanto, ndo havendo resolugdo, um

terceiro revisor (Visco) foi envolvido para resolver os conflitos.

2.5. Extracao de dados

Os dados foram extraidos sistematicamente em uma tabela padronizada
utilizando o Word que incluia informacgdes relacionadas a autor e ano, caracteristicas dos
participantes (idade, sexo, tipo de AVC, estagio de recuperacao), desenho do estudo,
caracteristicas metodoldgicas da utilizacdo da GAS (frequéncia de uso e metodologia de
implementacao, escalas de nivel de importancia e dificuldade, escores de pontuacéo da
obtencao da meta) e apresentacao dos resultados (melhoria funcional, qualidade de vida,
satisfagcao do paciente, entre outros), aos resultados apos a extracao foram apresentados

de forma qualitativa.

2.6 Analise da qualidade metodoldgica

Dois autores avaliaram o risco de viés em cada estudo incluido utilizando as
Ferramentas de Avaliagdo Critica do Instituto Joanna Briggs, sendo o Checklist para
Estudos Transversais Analiticos, o Checklist para Estudos de Coorte, o Checklist para
Estudos Qualitativos e o Checklist para Estudos Quasi-Experimentais (Joanna Briggs
Institute, 2024). Os instrumentos desenvolvidos pelo Joanna Briggs Institute (JBI) sao
ferramentas de avaliagao critica utilizadas para analisar a qualidade metodoldgica e o

risco de viés em diferentes tipos de estudos. Eles sdo amplamente aplicados em revisdes



sistematicas para garantir a credibilidade das evidéncias. Cada checklist € adaptado a
desenhos especificos de pesquisa, como estudos de coorte, transversais, qualitativos e
quase-experimentais. Esses instrumentos avaliam itens como clareza dos objetivos,
validade do método de coleta de dados, critérios de inclusdo e exclusdo, controle de
vieses, analise estatistica e relevancia dos resultados. Dessa forma, eles contribuem para
a analise rigorosa e para a aplicagao confiavel das evidéncias em contextos praticos
(Aromataris, 2020). Em caso de discordancias, estas foram resolvidas por discussao
entre os dois revisores ou por um terceiro revisor (Visco). A avaliacado do risco de viés foi

apresentada em formato de tabela para cada estudo.

3 Resultados

3.1 Selec¢ao dos estudos

Um total de 2.478 artigos foi identificado inicialmente. Apés a identificacdo de 783
duplicatas, 459 foram removidas, resultando em 1.695 artigos para analise. Destes, 459
foram excluidos em uma triagem inicial, resultando em 2.017 artigos avaliados com base
nos titulos e resumos. Durante essa etapa, 1.689 estudos foram eliminados, levando a
selecao de 328 artigos para avaliacdo do texto completo. Nessa fase, 220 estudos nao
atenderam aos critérios e foram excluidos. Por fim, 108 artigos foram submetidos a uma
avaliagdo detalhada com base nos critérios de inclusdo, resultando na exclusdo de 99
estudos. Assim, 9 artigos foram considerados elegiveis e incluidos na presente revisao

sistematica (Figura 1).

Figura 1. Fluxograma do processo de busca e triagem dos estudos.
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3.2 Caracteristicas dos estudos

Foram incluidos 9 estudos, com desenhos metodoldgicos variados. Dentre eles,

trés estudos de coorte, sendo um retrospectivo e dois prospectivos, e trés estudos



retrospectivos. Além disso, foi incluido dois estudos longitudinais pré e pds-intervencao
e um estudo prospectivo exploratério. Um total de 1.153 participantes representam a
amostra dos estudos selecionados. Os estudos analisaram os diferentes estagios do
AVC, evidenciando distintos niveis de comprometimento funcional. A idade média variou
entre 51,8 e 62,3 anos. Observou-se uma maior prevaléncia de participantes entre os
homens, que totalizaram 686 casos.

Ademais, os pacientes foram inseridos em distintos niveis de atenc¢do a saude,
incluindo atendimento hospitalar, ambulatorial e domiciliar. A GAS foi amplamente
empregada para mensurar os ganhos funcionais, permitindo a avaliagdo da progressao
ou regressao clinica dos pacientes, bem como o estabelecimento de metas especificas

para cada fase do AVC. Os detalhes dos resultados estdo expostos na (Tabela2)



Tabela 2. Caracteristicas metodoldgicas da GAS
CARACTERISTICAS METODOLOGICAS DA GAS

Autor
ano

Desenho do
estudo e
caracteristica dos
participantes
Coorte retrospectivo

129 Participantes

H 83/ M 46

MD 62,33

AVC subagudo
53,5% tiveram
hemorragia cerebral
e 46,5% tiveram
infarto cerebral.

Estudo retrospectivo
262 Participantes
121 pacientes em
2014-2015

(antes da introdugdo
da GAS) e

141 pacientes
atendidos em

Frequén
cia de
aplicaca
o
Antes e

depois

Antes e
depois

Pontuagao da GAS

PONTUAGAO BRUTA
GAS -1, 0, 1 ou 2
(nenhum paciente teve
uma pontuacdo bruta
do GAS de -2).

Escala de 5 pontos

0 indicava o nivel
esperado de
realizagdo; +1, maior
do que o esperado; +2,
muito maior do que o
esperado; -1, menor do
que o esperado, mas
ainda melhor do que a
fungdo inicial; -2,

Linha
de
base

50
pontos

50
pontos

Quantidade de metas

1 meta:
funcional.

deambulacao

6 metas divididas em
categorias de acordo com
a CIF:

Dominio TO

funcoes mentais
especificas  (b140-b189),
carregar, mover e

manusear objetos (d430-
d449), autocuidado (d510-

Participacao da
escolha de meta

Definir metas com o
envolvimento dos
pacientes e seus
cuidadores apés a
avaliacédo inicial, e as
pontuagoes GAS brutas
foram calculadas de
acordo com se as metas
foram alcancadas por
meio da avaliagdo um
més depois com base
na pontuagdo obtida
anteriormente.

Metas especificas
foram sugeridas por
fisioterapeutas e
terapeutas
ocupacionais e foram
determinadas pelo
fisiatra responsavel.

Escalas
complementa
res

CIF

SMART
Escala de
avaliacao
motora escala
Liket de 5
pontos
avaliando os
resultados:
TMM, EEB,
IRM, EAM,
TIS, FAC e
MEEM-K.

CIF
EEB
FAC
TFM
MIF
FMA

Sintese dos
Resultados

O uso da GAS trouxe
melhorias significativas
na marcha dos
pacientes e mostrou boa
correlacao com
avaliagbes clinicas. A
participagao dos
cuidadores na definicao
de metas foi essencial
para motivar os
pacientes, embora
fatores como o estado
cognitivo inicial
influenciassem a
resposta a reabilitagéo.
Apesar de limitagées do

estudo, a GAS se
mostrou  eficaz  na
personalizagao do
tratamento e na
promogao da

recuperacgao funcional.

As pontuacdes
padronizadas da GAS
mostraram uma
convergéncia
progressiva em dire¢cao
a 50 pontos ao longo de
trés anos, significando
melhores habilidades de
definicdo de metas do



Debrece
ni N, et
al. 2019

2016-2018 (apods a
introducdo do GAS)
2014-2015
H71/M50
2016-2018

H 83 /58

AVC fase aguda

MD

2014-2015
61,2+14,8 anos
2016-2018
60,3+13,8 anos.

Estudo longitudinal
35 participantes
H24 / M11

MD 60,5 (51,25-64)
AVC subagudo e
cronico.

Antes e
depois

fungdo diminuida em
relacdo ao status
inicial.

Escala de 6 pontos
(y3: deterioracéo, y1:
melhora parcial, 1: um
pouco mais e 2: muito
mais do que o
esperado) igual ou
superior a zero foi
considerada como
clinicamente
minimamente
relevante.

60
pontos

d599), tarefas domésticas
(d630-d649), trabalho e
emprego (d840-d859) e
vida comunitaria, social e
civica (d910-d999)
Dominio FT

funcdes das articulagées e
0SS0S (b710-b729),
fungdes musculares
(b730-b749), fungbes de
movimento  (b750-b789),
mudanca e manutengao
da posicao corporal (d410-
d429), caminhada e
movimentagao (d450-
d469) e vida comunitaria,
social e civica (d910-
d999).

Foram escolhidos de 2 a 8
objetivos relacionadas a
funcéo do membro
superior,

181 objetivos  foram
definidos pelos 34
pacientes.

A definicdo de metas
com o modelo GAS-
Light a beira do leito foi
feita no segundo ou
terceiro dia do estudo
para permitir que o0s
participantes se ajustem
ao ambiente clinico. Os
pacientes foram
capazes de formular
metas para os membros
superiores.

CIF
TBPA
FMA-EU
SMART
MEEM

paciente apos
reabilitagédo intensiva. A
maioria dos terapeutas
percebeu melhorias na
qualidade do
tratamento, maior
clareza nas metas e
mais motivagdo dos
pacientes com o uso da

GAS. Embora néao
tenham sido
observadas mudancas
estatisticas nos
resultados motores e
cognitivos, pacientes
com maior cogni¢ao

apresentaram melhores
resultados funcionais.

A GAS de seis pontos é
considerada uma
medida eficaz na
reabilitagao, pois

permite capturar tanto a
deterioracédo quanto
pequenas melhorias

nos pacientes, o que é
crucial para uma

compreensao
abrangente dos
resultados  funcionais.

Facilita uma melhor
comunicagao entre os

membros da equipe de

reabilitagdo e aumenta o
envolvimento do
paciente ao permitir que
os individuos
expressem metas
pertinentes a sua
jornada de reabilitagdo.



Eftekhar
P, et, al.
2016

Retrospectivo
transversal

31 participantes
H20/M 11
MD: 56,8 (12,5)

AVC croénico

Antes e
depois

Escala de 5 niveis

42 “um nivel muito
melhor do que o
esperado”, +1 “um
nivel um pouco melhor
do que o esperado,“‘o

nivel esperado de
realizacdo”,1 nivel “um
pouco abaixo do
esperado”, 2 niveis
“muito  abaixo  do
esperado”.

50
pontos

1 meta foi selecionada
para cada paciente 55%
das metas estavam
relacionadas a
Atividade/Participagéo, e
45% das metas foram
categorizadas no dominio
Estruturas Corporais e
Fungdo da ICF. 15
objetivos se concentraram
no posicionamento, 16
objetivos em atividades
(independentes) da vida
diaria (ADL/AIVD).
CATEGORIAS

(1) AVDs;

(2) AVDs instrumentais
(AIVD)

(3) posicionamento.

(0] terapeuta
ocupacional
responsavel pelo

tratamento e cada
paciente com seu(s)
familiar(ais) (com base
na  preferéncia do
paciente) negociaram
uma meta.

CIF;

EAM;
Escala
gravidade
importancia;

de
e

A GAS é uma ferramenta
eficaz para medir os
resultados da reabilitagao
em pacientes com
espasticidade apos AVC,
sendo mais sensivel que
outras medidas clinicas.
Contudo, ressalta a
importdncia de  definir
metas equilibradas, pois
algumas podem ser irreais
ou pouco desafiadoras.
Apesar de todos os
pacientes terem atingido
ou superado suas metas, a
baixa taxa de superacao
indica que algumas metas
eram muito ambiciosas. O
uso da CIF auxiliou na
contextualizacao dos
objetivos e na
comunicagdo entre a
equipe interdisciplinar.



Mullinsa
D, et al.
2015




Nott M, et
al. 2014

Tariah H,

et
2020

Longitudinal pré e ANTES

pos E

28 participantes DEPOIS
H15/M 13

MD: 51 anos

AVC crénico

Retrospectivo ANTES

transversal E

100 participantes DEPOIS
H62/M 38

MD: 59 anos

AVC agudo e

subagudo.

Escala de 5 pontos

O desempenho basal
foi definido em -1.
Quando a fungao pré-
intervencédo nao pode
se deteriorar mais, o
basal foi definido em -
2. Pontuacdes
padronizadas do GAS-
T foram calculadas e
incluiram ponderagéo
para importancia e
dificuldade.

Escala de 5 pontos

+2, nivel “muito melhor
do que o esperado”,
+1, nivel “um pouco

melhor do que o
esperado” 0, “o nivel
esperado de

realizagdo”, -1, um
nivel “um pouco menor
do que o esperado” -2,
um nivel “muito menor
do que o esperado”.
Neste estudo, decidiu-
se considerar zero e
acima como uma
indicagdo de que a
meta foi alcangada e
abaixo de zero se a
meta nao foi
alcangada.

50
pontos

50
pontos

Um quarto (24%) das
metas no nivel da CIF de

Estrutura e  Funcgbes
Corporais,
refletindo deficiéncias

como dor, ténus muscular
e reacoes involuntarias.
Os 76%

restantes das  metas
relacionados a Atividade e
Participacéo.

As metas foram entédo
categorizadas de acordo
aos aspectos do dominio
da terapia ocupacional
(ocupagdes, fatores do
cliente, habilidades de
desempenho, padroes de
desempenho, e contextos
e ambientes).

Meta
negociada entre
paciente e o terapeuta

Terapeuta e paciente

especifica

o

EAM
AET
TBPA
CIF

SMART

Escala de
gravidade e
importancia.

Os resultados indicaram
que aproximadamente

metade das metas
foram alcangadas,
melhorando

particularmente as

funcdes do braco em
atividades diarias. As
metas foram mapeadas

de acordo com a
Classificacdo
Internacional de

Funcionalidade,
Incapacidade e Saude
(CIF), ressaltando a
importdncia de um
enfoque colaborativo
entre pacientes e
profissionais de saude
na definicdo e revisao
continua de objetivos
para uma reabilitacdo
eficaz.

Os resultados enfatizam
a importancia da
definicdo de metas
centradas no paciente e
a necessidade de
aprimorar a qualidade
dessas metas, ja que a
maioria ndo seguia o
formato SMART. O
estudo sugere que
melhorar a participacao
dos pacientes na
definicdo de suas metas
pode aumentar a
adesdo e os resultados
da reabilitacao.



TurnerS,
et
2013

al.

Coorte
observacional
internacional
prospectivo

456 participantes
H265/M 191

MD: 57 anos

AVC crénico

70% tiveram infartos
e 30% tiveram
derrame
hemorragico. A
localizacéo do
hemisfério esquerdo
e direito foi
aproximadamente
igual (47,1: 51,1%,
respectivamente) e
3% tiveram
derrames na
circulagao posterior.

Antes e
depois

Escala de 6 pontos
escala numérica e
transcritas no software
do computador para a
escala numérica de
cinco pontos (intervalo
de-2 a +2) e 0 GAS
'grande beneficio (+2)',
‘algum beneficio
(+1)','mesmo (0)', 'pior
(y1)' ou 'muito pior
(¥2)'. y A mudanga em

quaisquer medidas
padronizadas
realizadas foi

registrada na mesma
escala de cinco pontos
base foram
classificadas como 1
= 'alguma fungao' e y2
= 'nenhuma

funcdo' em relacdo a
meta.

50
pontos

Quaisquer tratamentos
concomitantes para
espasticidade de membros
superiores administrados
desde o inicio. Areas de
funcéo passiva, deficiéncia
e fungao ativa seguidas de
dor e movimento
involuntario, equilibrio ou
na qualidade da marcha.

Acordadas entre o

investigador, o paciente

e a equipe
tratamento.

de

EAM, SMART
Escala de
comprometime
nto

neurologico
modificada.

As correlagbes entre a
(GAS) e a avaliagao global
de beneficio por parte de
investigadores e
pacientes. A GAS mostrou-
se eficaz para detectar
mudancas apos a
intervencdo com toxina
botulinica tipo A (TB-A),
confirmando sua utilidade
na avaliagdo funcional do
tratamento da
espasticidade. O estudo

também ressalta a
importancia de  definir
objetivos realistas e

imparciais na aplicagéo da
GAS, garantindo
resultados confiaveis.



Brock K,
et al.
2009

Prospectivo
exploratorio

45 participantes
H26/M 19
MD

66 anos
AVC agudo
31%
hemorragia.
esquerdo
hemiplegia esteve
presente em 44%
dos casos e
hemiplegia do

lado direito em 56%.

tiveram
Lado

Antes e
depois

Escala de 5 pontos
nivel '0' (linha de base
p1' indicou uma
melhoria

nivel 'p2' representa
um 'bom’.

50
pontos

As metas foram definidas,
quando relevantes, em
dominios de atividade e
participacao.

Discussoes foram
realizadas entre
membros da equipe de
salde, participantes e
cuidadores com o
objetivo de identificar
metas relevantes e
potencialmente
alcancaveis para os
primeiros 6 meses apos
a reabilitacédo de IP.

MIF

MEEM

ES-D

Escala de
autoeficacia,
EHL e o indice
de Tensao do
Cuidador

O uso do GAS como
medida de reintegracao
comunitaria & valido,
pois sua realizagdo esta

associada a melhor
percepcao de
participagao nas
atividades diarias,

menor depressao, maior
autoeficacia e melhor
capacidade motora em
sobreviventes de AVC.
A definicdo de metas

colaborativas, alinhadas
aos desejos dos
pacientes, foi essencial
para uma reabilitagdo

mais eficaz. Além disso,

a adaptacao na
aplicacdo do GAS, com
uso de pontuacdes
medianas, tornou o
processo mais
acessivel,

especialmente para
quem tem dificuldades
de comunicacgéo.

Legenda: Homens e mulheres (H/M); Média de idade (MD); Escala de obtencdo de metas (GAS); Classificagao internacional de funcionalidade, incapacidade e saude (CIF); Teste de braco
de pesquisa-acdo (TBPA); Toxina botulinica tipo-A (TB-A) Avaliagdo Fugl-Meyer de membro superior (FMA-MS); Avaliacdo Fugl-Meyer (FMA); Teste de Fungdo Manual (TFM); Teste
muscular manual (TMM); Escala de Equilibrio de Berg (EEB); Escala de Comprometimento do Tronco (ECT); Categoria Funcional Ambulatorial (CFA); Medida de independéncia funcional
(MIF); indice modificado de Barthel (IMB); Escala de Ashworth Modificada (EAM); Angulo de Espasticidade de Tardieu (AET); Método SMART usado para definicdo de metas, que se baseia
em 5 fatores: S (especifico), M (mensuravel), A (atingivel), R (relevante) e T (temporal); Escala de depressao (ES-D); Mini exame do estado mental (MEEM); Dominio da Fisioterapia (FT);
Dominio da terapia ocupacional (TO); Teste de Caminhada de 10 Metros (TCM10); Teste Timed Up and Go (TUG); Teste de Caminhada de Seis Minutos (TC6min) a Escala Visual Analogica
de Dor (EVA), indice de mobilidade de Rivermead (IRM), mini-exame do estado mental coreano(MEEM-K), Atividades de vida diaria (AVD's), Escala de Handicap de Londres (EHL)



3.3 Caracteristicas metodolégicas da GAS

A analise da frequéncia de aplicagdo da GAS revelou que sua utilizagado ocorreu
em momentos pré e pés-intervencdo na maioria dos estudos avaliados. A definicao das
metas, na maioria dos casos, foi realizada de maneira colaborativa, envolvendo a equipe
multiprofissional, o paciente, seus familiares e/ou cuidadores. Esse processo considerou
as preferéncias do paciente, bem como a dificuldade e a relevancia de cada meta
estabelecida. No entanto, em um dos estudos, a definicdo das metas foi realizada
exclusivamente pela equipe, sem a participacdo do paciente, de seus familiares e/ou
cuidadores.

A GAS foi amplamente utilizada como método de avaliagcdo da progressao
funcional dos pacientes. Foram identificadas variagbes na aplicagdo da escala, com
alguns estudos utilizando uma verséao de cinco pontos (-2 a +2) e o estudo de Debreceni,
et al. (2019) empregando a versao de seis pontos conhecida como GAS-light, que inclui
a categoria "-3" para restri¢cdes funcionais significativas assim como a linha de base que
variou de (0 a -1) em alguns dos estudos. A definicdo das metas foi baseada na
percepcao do paciente através de uma escala de 0 a 3 pontos que gradua o nivel de
importancia e de dificuldade de cada meta que o paciente deseje atingir, sendo as
pontuacgdes: 0-nenhum, 1- pouco, 2- média e 3- extrema. Também houve a associacao
do método SMART na maior parte dos estudos. Notou-se, a variagdo da pontuagéao total
da GAS que variou de 50 a 60 pontos.

Assim como, a frequentemente combinada da GAS com outras escalas funcionais
para auxiliar na categorizacao e classificacdo das metas, bem como na avaliagdo da
progressao ou regressao das metas estabelecidas. Dentre essas, destaca-se a
Classificagao internacional de funcionalidade, incapacidade (CIF), utilizada em quatro
estudos para correlacionar a pontuagdo da GAS aos diferentes dominios das metas.
Outras escalas, como o Mini-Exame do Estado Mental (MEEM), Medida de
Independéncia Funcional (MIF), Categoria Funcional Ambulatorial (CFA) e Fugl-Meyer
Assessment (FMA) entre outras, também foram empregadas como ferramentas

auxiliares na definicado e no monitoramento da evolugéo dos participantes.



3.4 Resultados dos estudos individuais

A utilizacdo das GAS ainda nado foi padronizada na literatura, com isso, sua
aplicacao difere entre os estudos, a seguir, podemos ver que no estudo de Brock et al,
2008 a utilizaram na versao de 5 dominios para avaliar a reintegracao comunitaria sob
perspectiva da pessoa e suas escolhas de estilo de vida apos 6 meses de alta hospitalar.
Os autores consideraram a utilizagao simultdnea da Escala de Handicap de Londres
(EHL) que é uma ferramenta validada para avaliar os niveis percebidos de participagcao
em seis dominios, visto que permite uma avaliacdo abrangente da reintegracdo na
comunidade apdés o AVC. Além das duas escalas, também foram utilizadas a MIF, o
MEEM, a ES-D. Perto do final da estadia de reabilitacao, discussdes foram realizadas
entre membros da equipe de saude aliada, participantes e cuidadores com o objetivo de
identificar metas relevantes e potencialmente alcancaveis para os primeiros 6 meses
apos a reabilitacdo. Essas discussdes se concentraram em aspectos do estilo de vida do
participante aos quais eles gostariam de retornar. Os terapeutas utilizam essa entrada
para determinar uma hierarquia de metas realistas, usando a metodologia GAS. As metas
foram definidas, quando relevantes, em dominios de atividade e participacao.

O estudo retrospectivo de Jung et al. (2020) avaliou a eficacia da GAS na
reabilitacdo intensiva de pacientes com AVC em fase subaguda, comparando dados
clinicos antes (n=121) e apds (n=141) sua introdug¢ao. Os resultados demonstraram que
a pontuacdo GAS foi significativamente maior em pacientes com melhor cogni¢do (MMSE
>20) em ambos os dominios da Fisioterapia (FT) e Terapia Ocupacional (TO). No dominio
FT, as categorias com maior taxa de metas atingidas (GAS =0) foram funcdo muscular
(86,5%), caminhada e movimentacao (83,5%) e vida comunitaria/social (88,0%). No
dominio TO, destacaram-se autocuidado (78,3%), trabalho e emprego (80,0%) e vida
comunitaria/social (75,0%). Houve uma tendéncia de declinio na pontuacdo GAS ao
longo dos anos, especialmente em pacientes com MMSE <20. Além disso, a duragao
pos-AVC impactou negativamente o alcance das metas em FT, enquanto nos objetivos
de TO nao houve influéncia significativa dos fatores clinicos analisados. A introducao da
GAS foi bem aceita pelos terapeutas, com 84,6% concordando que melhorou a avaliacao



dos resultados e o estabelecimento de metas, além de favorecer a participacao ativa dos
pacientes (76,9%) e aumentar sua motivacao (69,2%).

O estudo retrospectivo de Hong & Kim (2024) analisou 129 pacientes com AVC
subagudo submetidos a fisioterapia intensiva, avaliando a fun¢gao da marcha por meio da
(GAS). Os participantes receberam 30 minutos de fisioterapia duas vezes ao dia, além
de treinamento funcional e reabilitagcdo multidisciplinar. A GAS foi aplicada considerando
a categoria de deambulacao funcional (CDF), e os pacientes foram classificados em
grupos conforme suas pontuacgdes. Os resultados indicaram que maiores pontuagoes
brutas na GAS estavam correlacionadas com melhores escores clinicos (p<0,05),
especialmente no IRM (=0,613, p<0,05) e no MEEM (B=0,217, p<0,05). Além disso,
pacientes com menor status cognitivo inicial apresentaram menor taxa de alcance das
metas. Assim, o estudo sugere que a GAS é uma ferramenta util na avaliagcdo da
reabilitacdo de pacientes com AVC, refletindo sua funcionalidade e adesdo ao
tratamento.

O estudo de Debreceni et al. (2019) investigou o uso da GAS de seis pontos na
reabilitacdo de pacientes com AVC subagudo e crénico com comprometimento funcional
dos membros superiores. Foram incluidos 35 pacientes que receberam terapia
ocupacional e fisioterapia por quatro semanas, com definicdo de metas individualizadas
utilizando o modelo GAS-Light. Os resultados demonstraram melhora significativa na
pontuacao GAS (P < 0,001), com 74,59% das metas apresentando progresso em relagcao
ao estado inicial, principalmente melhora parcial. Além disso, foram observadas
melhorias funcionais significativas nos testes Teste de braco de pesquisa-acédo (TBPA) e
avaliacdo Fugl-Meyer de membro superior (FMA-MS), embora sem correlagéo estatistica
com a mudanca nas primeiras escalas da GAS. Os autores destacam o potencial da GAS
de seis pontos como ferramenta para orientar o tratamento fisioterapéutico e ocupacional,
promovendo uma abordagem centrada no paciente e melhorando a comunicacao
interdisciplinar na reabilitagcdo p6s-AVC.

O estudo retrospectivo transversal de Eftekhar et al. (2016) analisou a aplicacao
da GAS e sua relagao com a CIF em 31 pacientes cronicos pés-AVC com espasticidade,
tratados com Toxina Botulinica Tipo-A (TB-A). Cada paciente definiu um unico objetivo

de reabilitagido, negociado entre terapeuta ocupacional, paciente e familiares, sendo 55%



dos objetivos relacionados a atividade/participacédo e 45% as fungdes e estruturas
corporais. A administracdo de TB-A reduziu a espasticidade nos grupos de
posicionamento e atividades da vida diaria (ADL/AIVD). O estudo destaca a GAS como
uma ferramenta util na reabilitacdo de pacientes espasticos, promovendo uma
abordagem centrada no paciente e facilitando a comunicacgao interdisciplinar. Apesar das
limitagdes, os autores sugerem que o mapeamento de metas para a CIF pode otimizar o
planejamento terapéutico e recomendam investigacdes futuras para aperfeicoar o uso da
GAS no manejo da espasticidade.

O estudo prospectivo de coorte realizado por Mullins et al., (2015) avaliou a
utilizagcdo da GAS na definicdo e monitoramento de objetivos em 67 pacientes adultos
com comprometimento neurolégico submetidos a injecdo de TB-A para manejo da
espasticidade. Os participantes estabeleceram de uma a trés metas individualizadas,
distribuidas em cinco categorias: mobilidade/transferéncias, uso do membro superior,
posicionamento/cosmese, dor/conforto e higiene. A GAS permitiu ponderar a importancia
das metas com base na percepg¢do do paciente/cuidador, eliminando o viés do
observador. Os resultados indicaram que metas passivas, como higiene e conforto, eram
menos frequentemente selecionadas, porém mais propensas a serem alcancadas apos
o tratamento, em comparacdo com metas ativas, como melhora da marcha e
funcionalidade do membro superior. O estudo reforca a aplicabilidade da GAS na
reabilitacdo de individuos com espasticidade, auxiliando na personalizacdo das
intervengdes e na mensuragao objetiva do progresso terapéutico.

O estudo longitudinal de Nott et al. (2014) investigou a aplicagcdo da GAS na
avaliagdo dos efeitos da TB-A no manejo da espasticidade do MS em 28 adultos com
comprometimento neurologico crénico. As metas de reabilitacdo foram estabelecidas
individualmente, vinculadas a CIF e medidas por meio da GAS em uma escala ordinal de
cinco pontos, com ponderacao para importancia e dificuldade. Os dados foram coletados
antes da injecao e reavaliados apos quatro semanas, utilizando também a EAM, AET e
TBPA. Os resultados indicaram que o processo de definicdo e monitoramento de metas
foi uma ferramenta clinica util para orientar a reabilitacdo, e aproximadamente metade

dos participantes atingiu os objetivos estabelecidos. A aplicacdo da GAS permitiu uma



abordagem estruturada para mensurar o progresso terapéutico e individualizar o plano
de tratamento para pacientes com espasticidade do MS.

O estudo retrospectivo de Tariah et al. (2020) analisou a eficacia do processo de
definicdo e alcance de metas terapéuticas em pacientes com AVC, utilizando a GAS.
Com uma amostra de 100 pacientes com AVC, cujas idades variaram entre 23 e 87 anos,
0 estudo coletou dados sobre a extensao do alcance das metas de reabilitacdo
ocupacional, categorizando os resultados em cinco niveis da GAS, de -2 (muito abaixo
do esperado) a +2 (muito melhor do que o esperado). Os resultados mostraram que 54%
das metas terapéuticas foram alcancadas. Além disso, as metas foram analisadas de
acordo com os dominios da terapia ocupacional, como ocupacdes, habilidades de
desempenho e ambientes. O estudo destacou a importancia da formulagcdo de metas
funcionais e centradas no paciente, sugerindo que os terapeutas sejam treinados para
elaborar metas SMART (especificas, mensuraveis, alcangaveis, relevantes e temporais),
a fim de otimizar os resultados da reabilitagao.

O estudo internacional ULIS-II Turner-Stokes et al. (2013) foi um estudo
observacional multicéntrico prospectivo, realizado em 84 centros de 22 paises, com foco
no tratamento da espasticidade do membro superior em pacientes adultos po6s-AVC,
utilizando injecdes de TB-A. Foi avaliada a eficacia do tratamento, tendo como medida o
alcance das metas primarias e secundarias determinadas para cada paciente, usando a
GAS com uma pontuacao variando de -2 a +2. Aproximadamente 80% dos pacientes
alcangcaram seus objetivos principais, definidos no inicio do tratamento em conjunto com
a equipe clinica. O estudo demonstrou boas taxas de resposta a TB-A no contexto clinico
rotineiro, embora tenha identificado uma grande variagado na selegdo de musculos e nas
abordagens de injecdo, destacando a necessidade de mais pesquisas para otimizar
essas praticas. A utilizacdo da GAS permitiu uma avaliagao precisa do desempenho dos
pacientes em relacdo as metas acordadas, facilitando a adaptacao do tratamento.

3.5 Qualidade metodolégica

A avaliacdo da qualidade metodoldgica dos estudos incluidos, com base no

checklist da JBI para estudos quase-experimentais, indicou risco moderado de viés em



ambas as investigacdes analisadas (Tabela 3). Embora os estudos tenham atendido a
critérios fundamentais como clareza na relagdo entre causa e efeito, uso de medidas
confiaveis e analise estatistica apropriada, observaram-se limitagcdes recorrentes,
especialmente quanto a auséncia de grupo controle e a falta de clareza sobre a
uniformidade dos cuidados recebidos pelos grupos comparados. Tais fragilidades
comprometem parcialmente a robustez das evidéncias, justificando a classificagdo de
risco moderado atribuida aos dois estudos. A avaliagdo metodoldgica dos estudos de
coorte, com base no checklist da JBI, revelou qualidade geral satisfatéria (Tabela 4). Dois
dos trés estudos analisados (Hong et al., 2024; Turner-Stokes et al., 2013) foram
classificados como de baixo risco de viés, apresentando delineamento robusto, adequada
definicdo e comparabilidade entre os grupos, uso de medidas confiaveis de exposicao e
desfecho, além de estratégias eficazes para o controle de fatores de confusdo. Ambos
também relataram de forma adequada o seguimento dos participantes e a aplicacao de
métodos estatisticos apropriados. Por outro lado, o estudo de Mullins et al., 2015
apresentou limitagbes metodoldgicas que resultaram em uma classificagdo de risco
moderado. As principais fragilidades envolveram a falta de clareza na validade das
medidas de exposicdo, auséncia de estratégias para lidar com perdas de seguimento e
aplicacao de analises estatisticas questionaveis.

Apesar dessas limitagdes, o estudo atendeu a critérios essenciais que sustentam
sua inclusdo na revisdo. Os dois estudos transversais incluidos (Eftekhar et al., 2016;
Tariah et al., 2021) foram classificados como de baixo risco de viés, embora tenham
apresentado algumas limitagdes pontuais (Tabela 5). Em ambos os casos, observou-se
falta de clareza quanto a definicdo dos critérios de inclusédo e a validade das medidas
utilizadas. No entanto, os estudos descreveram adequadamente os participantes,
utilizaram estratégias consistentes para o controle de fatores de confusdo e empregaram
analises estatisticas apropriadas. De modo geral, os estudos apresentaram rigor
metodoldgico aceitavel, contribuindo de forma confiavel para os achados da presente

revisao.



Tabela 3: Avaliagdo da qualidade metodolégica para estudos quasi-experimentais

Debrecini,
N.etal;
(2022)

Jung, Y. et
al; 2020)

Nott,M. et
al; (2014)

Baixo risco

Moderado
risco

Brock, K.
etal;
(2020)

Moderado
risco

]
s
Yl
A
v

‘/Baixo risco de vies M Altorisco de viés  Nao esta claro

1.Esta claro no estudo o que é a “causa” e o que € o “efeito” (ou seja, ndo ha confusdo sobre qual varidvel vem primeiro)?

2.Havia um grupo de controle?

3.0s participantes incluidos em alguma comparacao foram semelhantes?

4.0s participantes foram incluidos em alguma comparacdo que recebeu tratamento/cuidado semelhante, além da exposi¢do ou intervencdo de interesse

5.Houve muiltiplas medigdes do resultado, tanto antes quanto depois da intervencao/exposicdo?

6.0s resultados dos participantes incluidos em alguma comparacdo foram medidos da mesma maneira?

7.0s resultados foram medidos de forma confiavel?

8.0 acompanhamento foi completo e, caso contrario, as diferencas entre os grupos em termos de acompanhamento foram adequadamente descritas e analisadas?
9.Foi utilizada analise estatistica apropriada?

Tabela 4: Avaliagdo da qualidade metodolégica para estudos de coorte

HEEEEEEEEEEEN
TTTTTTTTTITTT
B V%XV VXXV =V =
“TAAdddAddd LA ]

\{Baixo risco de viés € Alto risco de viés

1.0s dois grupos eram semelhantes e recrutados da mesma populagao?

2.As exposicdes foram medidas de forma semelhante para atribuir pessoas aos grupos expostos e nio expostos?

3.A exposi¢do foi medida de forma valida e confidvel?

4.Foram identificados fatores de confusao?

5.Foram declaradas estratégias para lidar com fatores de confusao?

6.0s grupos/participantes estavam livres do resultado no inicio do estudo (ou no momento da exposigao)?

7.0s resultados foram medidos de forma valida e confiavel?

8.0 tempo de acompanhamento foi relatado e suficiente para que os resultados ocorressem?

9.0 acompanhamento foi completo e, caso contrdrio, as razées da perda do acompanhamento foram descritas? e explorado?
10.Foram utilizadas estratégias para abordar o acompanhamento incompleto?
11.Foi utilizada analise estatistica apropriada?



Tabela 5: Avaliagdo da qualidade metodolégica para estudos transversais

Autor e Avaliagio
ano geral
Eftekhar, P.
et al; (2016)

Baixo risco

v X X v

\/Ba\'xc risco de vies X Alto risco de viés

Tariah, H. et J

al; (2020)

1.0s critérios de inclusdo na amostra foram claramente definidos definido?

2.0s sujeitos do estudo e o cendrio foram descritos em detalhes?

3.A exposicao fol medida de forma valida e confiavel?

4.Foram utilizados critérios objetivos e padronizados para a medicao da condicao?
S.Foram identificados fatores de confusao?

6.Foram declaradas estratégias para lidar com fatores de confusdo?

7.0s resultados foram medidos de forma valida e confidvel?

8.Foi utilizada analise estatistica apropriada?

4 Discussao

O presente estudo representa a primeira revisdo sistematica dedicada a
identificar as caracteristicas metodoldgicas da aplicacdo da GAS no contexto do pés-
AVC. A escala representa uma abordagem valiosa especialmente a esses pacientes, por
permitir a personalizacao do tratamento, facilitar o engajamento, oferecer uma avaliagao
quantitativa e qualitativa do progresso e melhora a comunicag¢ao entre os membros da
equipe. A analise dos estudos evidencia que, independentemente do estagio clinico, a
aplicagdo da GAS resultou em melhorias funcionais mensuraveis, especialmente em
aspectos como deambulacdo funcional, uso de membros superiores e reintegracao
comunitaria. O envolvimento dos pacientes e cuidadores na definicdo de metas se
mostrou essencial para aumentar a motivagado e a adesao ao tratamento. A aplicacao da
GAS demonstrou boa aplicabilidade quando utilizada com escalas clinicas
complementares, validando sua sensibilidade para detectar mudancgas relevantes ao
longo do tempo. Ainda, a flexibilidade do instrumento permitiu sua aplicacdo em
diferentes contextos terapéuticos e com variadas formas de pontuagéo.

Apesar dos beneficios, a aplicacdo da GAS enfrenta desafios metodoldgicos
relevantes. Kiresuk et al. (2007) destacam a necessidade de treinamento profissional
para evitar vieses na definicdo das metas e a falta de padronizacdo nas pontuacodes,



dificultando a comparacao entre estudos. A (Tabela 2) evidencia essa variabilidade, com
escalas distintas (5 a 6 pontos) e critérios diversos para considerar metas atingidas. A
subjetividade também € um fator critico, especialmente em pacientes com déficits
cognitivos, tornando a avaliacdo mais dependente da interpretacdo dos profissionais.
Definir um numero adequado de metas € essencial, pois objetivos claros, realistas e
relevantes melhoram os desfechos, Hong et al., (2024) incluiu uma meta voltada a
deambulagdo funcional, enquanto Turner-Strokes et al., (2013) abordou diversas
categorias, como terapia ocupacional. Tariah et al., (2020) destaca a importancia de
metas funcionais centradas no paciente e recomenda o uso do modelo SMART para
otimizar a reabilitacdo. Ja de acordo com Tennant (2007), abordagens individualizadas
envolvem o paciente no processo, mas o uso de escalas ordinais em formulas
matematicas complexas pode gerar interpretacées equivocadas sobre diferengas clinicas
minimamente importantes, o que ndo ocorre com escalas padronizadas.

A GAS tem se mostrado eficaz em varias condi¢cdes neurolégicas. Em pacientes
com AVC, ela melhora a comunicac¢do da equipe e a motivagdo do paciente (Turner-
Stokes et al., 2013). Estudos também indicam que, ao utilizar a CIF para estruturar metas,
a GAS adapta-se a diferentes déficits funcionais, sendo eficaz na reabilitacdo motora,
cognitiva e social (Debreceni et al., 2019; Jung et al., 2020; Tariah et al., 2020). De acordo
com Fegter et al., (2023) a GAS pode ser adequada para uso em adultos mais velhos
com doencas neurodegenerativas que apresentam deméncia ou comprometimento
cognitivo, com base na responsividade, além disso, pode medir a mudanca funcional
relacionada a cogni¢cédo, comunicagado, AVDs e qualidade de vida nesta populagéo. J4 em
pacientes com Esclerose Multipla, Khan, Pallant, Turner-Strokes (2008) concluiram que
a GAS foi mais responsiva € mostrou uma alta eficiéncia relativa como medida de
resultado em comparagcao com as outras duas escalas (MIF e IB) assim, reflete metas
centradas na pessoa, além de simples ganhos de independéncia para as AVDs. A
consisténcia dos resultados entre diferentes populagées neurolégicas sugere que 0s
mecanismos de agao da GAS podem ser transferiveis e clinicamente relevantes para a
reabilitacdo de individuos apés um AVC (Turner-Strokes et al., 2009).

A aplicabilidade da GAS também se estende a outras condi¢des neurologicas,

como ataxias e doengas neurodegenerativas. Ayvat et al., (2018) demonstraram sua



utilidade em pacientes com ataxia, destacando que a GAS permitiu a definicdo de metas
funcionais realistas e relevantes, além de facilitar a mensuracdo de pequenos
progressos, frequentemente ndo capturados por escalas globais. Em doengas
neurodegenerativas, onde o foco da reabilitacdo pode ser a manutencdo da
funcionalidade e da qualidade de vida, a GAS possibilita uma abordagem terapéutica
mais humanizada e ajustada as expectativas dos pacientes, promovendo maior
satisfagcdo com o processo terapéutico. Essa flexibilidade torna a GAS uma ferramenta
promissora na reabilitagdo de um amplo espectro de condi¢des neuroldgicas.

Além disso, em relacao a responsividade da escala, os resultados sugerem que
a GAS tem um potencial significativo para acompanhar o progresso individualizado dos
usuarios, especialmente em contextos de reabilitacdo e intervencdes personalizadas.
Segundo Bovend, Botell e Wade (2009), o sucesso na definicdo e dimensionamento de
objetivos depende da forma como sao formulados. Dessa forma, a GAS é uma ferramenta
eficaz na padronizacdo de metas na reabilitacdo, otimizando tempo e permitindo
avaliagées mensuraveis. De acordo com Turner-Stokes, Williams, Johnson, (2009), trata-
se de uma medida capaz de detectar mudangas n&o percebidas por escalas
padronizadas como IMB, MIF e MIF+MAF (Medida de Avaliacdo Funcional do Reino
Unido), além disso, possui maior responsividade do que outras escalas convencionais na
avaliacao de resultados funcionais em reabilitacdo neuroldgica. A escala fornece uma
mensuracao de resultados centrada na pessoa que € quantitativa e responsiva a
mudancas. Por outro lado, na pratica, a escala de alcance de metas pode ser dificil de
manejar, demorada e requer conhecimento e treinamento dos clinicos (Evans, 2012).

Entre as principais limitagcdes deste trabalho, destaca-se a heterogeneidade
metodologica dos estudos analisados, com variagées no humero de metas, escalas de
pontuacao e critérios de sucesso. A auséncia de padronizacdo na aplicacao da GAS, a
utilizacao de delineamentos retrospectivos e as amostras reduzidas comprometem a
comparabilidade e a generalizagcdo dos achados. A formulacdo de metas também pode
ser dificultada por divergéncias entre pacientes, familiares e profissionais, especialmente
em casos com déficits cognitivos. Além disso, a falta de conhecimento sobre a ferramenta
e a variabilidade nos dominios avaliados dificultam diretrizes consistentes. A auséncia de

informacdes detalhadas sobre o treinamento dos profissionais na aplicacdao da GAS e a



subjetividade envolvida na definicdo e avaliagdo das metas também s&o fatores que
podem impactar a validade interna dos resultados. Apesar dessas limitagdes, os
resultados obtidos reforcam a relevéancia da GAS como ferramenta promissora na
reabilitacdo pds-AVC, especialmente quando aliada a definicdo de metas colaborativas e
personalizadas, sendo sensivel a mudancgas clinicas e favorecendo o cuidado centrado
no paciente. Portanto, estudos futuros devem priorizar ensaios clinicos randomizados,
com amostras representativas, uso de escalas validadas e definicdo rigorosa de metas
segundo critérios padronizados, conforme recomendacdes de boas praticas
metodologicas (Moher et al., 2009; Boutron et al., 2020). A criacdo de diretrizes
internacionais para o uso da GAS pode contribuir para aumentar sua validade e

reprodutibilidade.

5 Conclusao

A presente revisdo metodoldgica permitiu uma analise detalhada da aplicagéo da
Escala de Obtencao de Metas - Goal Attainment Scaling (GAS) na neurorreabilitagéo de
pacientes pos-AVC, evidenciando sua relevancia como instrumento para medir o
progresso funcional e do alcance de metas terapéuticas individualizadas. Os achados
demonstraram que a GAS tem sido amplamente utilizada nesse contexto, contribuindo
para a avaliagdo da recuperacgdo clinica ao longo das diferentes fases do AVC. No
entanto, foram observadas variagées na forma de aplicacdo da escala, tanto em relacao
ao numero de pontos utilizados quanto a definicdo da linha de base, o que reforca a
necessidade de maior padronizacdo metodologica para garantir sua comparabilidade e
reprodutibilidade. A falta de diretrizes claras e consistentes sobre sua utilizacdo pode
dificultar a interpretacdo dos dados e a adocdo de abordagens terapéuticas mais
eficientes. Dessa forma, pesquisas futuras devem focar no desenvolvimento de
protocolos padronizados e no incentivo a participagao ativa dos pacientes na definicdo
de metas, com o objetivo de otimizar os beneficios da GAS na pratica clinica e promover
uma reabilitacdo mais personalizada no contexto do AVC.

Diante desse contexto, esta revisdo visa contribuir para a padronizagdo do uso
da GAS em pacientes com AVC, reunindo evidéncias sobre suas caracteristicas

metodoldgicas e destacando a importancia de diretrizes uniformes. Além de promover a



adocao de praticas clinicas mais consistentes, a sistematizacdo do uso da GAS pode
incentivar o engajamento ativo dos pacientes no processo de reabilitacdo, melhorando a

definicdo de metas e potencializando os resultados terapéuticos.
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Anexo 1

O método permite definir quantas metas desejar e ainda fornece um unico valor numérico,
cinco metas geralmente representam um numero viavel para capturar as principais
prioridades do paciente. A pontuagao composta da meta (a soma dos niveis de realizacao
e 0s pesos relativos de cada meta) € transformada em uma medida padronizada ou T-

pontuacdo com meédia de 50 e desvio padréao de 10 (Turner-Strokes et al., 2009).
O escore GAS-T é calculado pela seguinte formula:

P
10 ( W X;i)

‘ - & P p )
GAS total -0+-. {d = R} wi + R( W"i)"')

Onde wi = 0 peso atribuido a i-€ésima meta (se os pesos forem iguais, wi = 1), xi = o valor
numérico alcancado (entre -2 e +2), R (rho) = a correlacdo esperada das escalas de
metas. A pontuagdo GAS-T é uma pontuagédo padronizada que atende a suposicao de
distribuicdo normal. Uma pontuagdo GAS-T que excede 50 se refere a um desempenho

acima do esperado e vice versa. (Hung et al., 2019)

Ha tabelas de célculo no livro de Kiresuk, Smith, Cardillo (1994). Alternativamente
ha uma planilha simples no word que pode ser utilizada para realizar o calculo, a

mesma disponibilizada pelo autor Turner-Strokes et al., 2009.
Escalas codependentes para aplicagdao da GAS

-Acrémio Smart

e _____________________|
IMPORTANCIA DIFICULDADE
Quadro 11 - Goal Attainment Scale (GAS).* 4

. | Nivel de conquista de
Pontu,
2649 | resultados

{-parica \ Trleve
= | Muito menos que o esperado \1 W

-1 Pouco menos que o esperado

0 Grau esperado de resultados (
+1 Uim pouco mais que o esparado \, 3 .

- :
+2 Muito mais que o esperado

Fonte Guogle imagens Fonte: Proprio auter




Anexo 2

Planilha de Avaliagao "Goal Attainment Scale (GAS)"

E=scala de ImporntancialDificuldade

Nome do paciente QUALIFICACAD YALOR
N*® do prontuario Menhuma ]
Idade Fiazoavel 1
Sexo [Muita 2
Condigéo de Saide Extrema 3

Objetivo Geral (SMART)

SCORES
Objetivos Descrigio do Objetive Importincia Dificuldade Peso W5q Baseline W xbase Atingido W x Ach
Objetivo 1 1 2 2 4 -1 -2 1 2
Objetivo 2 i} 0 0 i]
Objetivo 3 i} 0 0 a
Objetivo 4 i} 0 0 a
Objetivo 5 i} 0 0 i]
Objetivo 6 ] 0 0 ]
Sumv 2z 4 Z 2
Sum ["'=zq) dq

Factor 4

Sartfactar 2.0

| Baseline Atingido Mudangal

GAS calculation | 40,0 50,0 20.0]

Referéncias

Kiresuk TJ, Smith A, Cardillo JE. edicdo.Dimensionamento de cumprimento de metas:aplicagées, teoria e medicdo. Lawrence Erlbaum, 1994, pp. 61-

104. McCrory P, Turner-Stokes L, Baguley |J et al.

TURNER-STOKES, L. Goal attainment scaling (GAS) in rehabilitation: a practical guide. Clinical rehabilitation, v. 23, n. 4, p. 362-370, 2009.
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EXEMPLO: aplicagao da escala gas — caso clinico: paciente com AVC

Este modelo apresenta a aplicacdo da Escala de obtencdo de metas (GAS) para um

paciente com diagnostico de Acidente Vascular Cerebral (AVC), com foco na melhora da

marcha. Inclui um teste especifico para avaliagdo da marcha: o Timed Up and Go (TUG).

Passo Descricéo

Identificar os problemas que serao foco do
tratamento.

Converter os problemas em pelo menos trés
objetivos.

Escolher um breve titulo para cada objetivo.

Selecionar um indicador para cada objetivo.

Especificar o grau esperado de resultado (nivel
0).

Revisar o grau esperado para assegurar que é
realista e mensuravel.

Especificar o que € um pouco menos e um
pouco mais que o resultado esperado.

Especificar o que € muito menos e muito mais
que o resultado esperado.

Repetir os passos para outros objetivos.

Aplicacao no Caso Clinico

Déficit de marcha funcional e risco de quedas
decorrentes de AVC.

Obijetivo 1: Melhorar a capacidade de deambulagao
funcional.

Marcha independente e segura.

Tempo no teste Timed Up and Go (TUG), estabilidade
e independéncia durante a marcha.

Paciente realiza o TUG em até 20 segundos, com uso
de bengala e sem perda de equilibrio.

Meta condizente com as capacidades atuais do
paciente e com progressao esperada na reabilitacdo.

-1 =Realiza 0o TUG em até 30 segundos, com uso de
bengala e supervisao constante.
+1 = Realiza o0 TUG em até 15 segundos com
bengala, sem superviséo.

-2 = Necessita ajuda fisica de uma pessoa para
realizar o} TUG.
+2 = Realiza 0 TUG em menos de 12 segundos com
seguranca e estabilidade, com uso opcional da
bengala.

Ex: Objetivo 2 - Melhorar equilibrio em ortostatismo.
Objetivo 3 - Aumentar resisténcia para marcha
prolongada.
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UNIVERSITYW

Centre for Reviews and Dissemination

Systematic review

This record cannot be edited because it has been marked as out of scope

1. * Review title.

Give the title of the review in English
Goal achievement scale as an outcome measure in neurorehabilitation after stroke: a methodological

systematic review

2. Original language title.

For reviews in languages other than English, give the title in the original language. This will be displayed with
the English language title.

Escala de alcance de metas como uma medida de desfecho na neurorreabilitagdo ap6s Acidente Vascular

Cerebral: uma revisao sistematica metodologica

3. * Anticipated or actual start date.

Give the date the systematic review started or is expected to start.

30/04/2024

4. * Anticipated completion date.
Give the date by which the review is expected to be completed.

30/11/2024

5. * Stage of review at time of this submission.

This field uses answers to initial screening questions. It cannot be edited until after registration.
Tick the boxes to show which review tasks have been started and which have been completed.

Update this field each time any amendments are made to a published record.

The review has not yet started: Yes
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Preliminary searches No No
Piloting of the study selection process No No
Formal screening of search results against eligibility criteria No No
Data extraction No No
Risk of bias (quality) assessment No No
Data analysis No No

Provide any other relevant information about the stage of the review here.

6. * Named contact.

The named contact is the guarantor for the accuracy of the information in the register record. This may be
any member of the review team.

Diego Visco
Email salutation (e.g. "Dr Smith" or "Joanne") for correspondence:

Dr. Visco

7. * Named contact email.
Give the electronic email address of the named contact.

diego.visco@unifap.br

8. Named contact address

Give the full institutional/organisational postal address for the named contact.

Laboratory of Neurofuncional, Josmar Chaves Pinto Highway, km 02 - Marco Zero Garden, Macapa - AP,

68903-419

9. Named contact phone number.
Give the telephone number for the named contact, including international dialling code.

+55 96 984006654

10. * Organisational affiliation of the review.

Full title of the organisational affiliations for this review and website address if available. This field may be
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completed as 'None' if the review is not affiliated to any organisation.

UNIVERSIDADE FEDERAL DO AMAPA (UNIFAP)

Organisation web address:

https://www.unifap.br/

11. * Review team members and their organisational affiliations.

Give the personal details and the organisational affiliations of each member of the review team. Affiliation
refers to groups or organisations to which review team members belong. NOTE: email and country now
MUST be entered for each person, unless you are amending a published record.

Miss Kleyci Luane Cardoso Nunes. Federal University of Amapa

Professor Emerson Fachin Martins. University of Brasilia (UnB)

Professor Ana Carolina Campos. Federal University of Sdo Carlos *UFSCAR)
Mr Augusto Cesar Rodrigues Lobato. Federal University of Amapa

Professor Diego Bulcado Visco. Federal University of Amapa

12. * Funding sources/sponsors.

Details of the individuals, organizations, groups, companies or other legal entities who have funded or
sponsored the review.

none

Grant number(s)
State the funder, grant or award number and the date of award

13. * Conflicts of interest.

List actual or perceived conflicts of interest (financial or academic).
None

14. Collaborators.

Give the name and affiliation of any individuals or organisations who are working on the review but who are
not listed as review team members. NOTE: email and country must be completed for each person,
unless you are amending a published record.

15. * Review question.

State the review question(s) clearly and precisely. It may be appropriate to break very broad questions down
into a series of related more specific questions. Questions may be framed or refined using PI(E)COS or
similar where relevant.

How is Goal Attainment Scaling used in the neurorehabilitation of stroke patients, and what are its

characteristics, effectiveness, and outcomes in this setting?
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16. * Searches.

State the sources that will be searched (e.g. Medline). Give the search dates, and any restrictions (e.g.
language or publication date). Do NOT enter the full search strategy (it may be provided as a link or
attachment below.)

MEDLINE (1966-2024).

PEDro (1999-2024)

PubMed (1996-2024)

Cochrane Library (CENTRAL) (1996-2024)
Embase (1974-2024)

Scopus (2004-2024)

Web of Science (1964-2024)

CINAHL (1981-2024)

SciELO (1997-2024)

LILACS (1982-2024)

We will not impose restrictions on the publication date or language of manuscripts. The reference lists of
included studies will be consulted to identify any additional manuscripts relevant to the systematic
review.Searches will be re-run prior to the final analysis.This search string includes variations of the term
"Goal Achievement Scale," including "Goal Attainment Scaling" and the abbreviation "GAS." It also includes
terms related to the target population (neurorehabilitation, stroke) ("Goal Achievement Scale" OR "Goal

Attainment Scaling" OR GAS) AND (neurorehabilitation OR stroke)

17. URL to search strategy.

Upload a file with your search strategy, or an example of a search strategy for a specific database, (including
the keywords) in pdf or word format. In doing so you are consenting to the file being made publicly
accessible. Or provide a URL or link to the strategy. Do NOT provide links to your search results.

Alternatively, upload your search strategy to CRD in pdf format. Please note that by doing so you are
consenting to the file being made publicly accessible.

Do not make this file publicly available until the review is complete
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18. * Condition or domain being studied.

Give a short description of the disease, condition or healthcare domain being studied in your systematic
review.

Stroke, also known as cerebrovascular accident (CVA), is a medical condition that occurs when blood flow to
a part of the brain is interrupted or reduced, leading to oxygen deprivation and subsequent damage to brain
cells. This interruption in blood flow can be caused by a blockage (ischemic stroke) or a rupture
(hemorrhagic stroke) of blood vessels supplying the brain. As a result, individuals who suffer from a stroke
may experience a range of symptoms, including sudden weakness or paralysis of one side of the body,
difficulty speaking or understanding speech, vision problems, severe headaches, and loss of balance or
coordination. Stroke is a leading cause of disability and mortality worldwide, and effective rehabilitation

strategies play a crucial role in maximizing recovery and improving quality of life for stroke survivors.

19. * Participants/population.

Specify the participants or populations being studied in the review. The preferred format includes details of
both inclusion and exclusion criteria.

The participants or populations being studied in the review are individuals who have experienced a stroke

lanncdluhsaiovne @ I tarig:one  neurorehabilitation.

Individuals of any age who have been diagnosed with a stroke, confirmed through medical imaging or clinical

assessment.

Both ischemic and hemorrhagic stroke subtypes are included.

Participants at any stage of stroke recovery, from acute care to long-term rehabilitation.

Studies involving participants with a range of stroke severity, including mild, moderate, and severe cases.

Studies conducted in any healthcare setting, including hospitals, rehabilitation centers, or community-based

programs.

Participants with comorbidities or pre-existing conditions are included, provided that stroke is the primary

Page: 5/ 17



NHS

PROSPERO National Institute for
International prospective register of systematic reviews Health Research

focus of the study.Exclusion Criteria:

Individuals with transient ischemic attacks (TIAs) or other transient neurological symptoms without evidence

of infarction or hemorrhage.
Studies focusing exclusively on pediatric populations (under 18 years old) with stroke.

Studies focusing solely on subarachnoid hemorrhage or other non-ischemic stroke subtypes not directly

related to cerebral infarction or intracerebral hemorrhage.

Participants with concurrent severe medical conditions or terminal ilinesses that significantly impact stroke

rehabilitation outcomes.

Studies focusing primarily on prevention strategies, risk factors, or acute medical management of stroke

without direct relevance to stroke rehabilitation or outcome measurement.

20. * Intervention(s), exposure(s).

Give full and clear descriptions or definitions of the interventions or the exposures to be reviewed. The
preferred format includes details of both inclusion and exclusion criteria.

Inclusion criteria:Studies that investigate neurorehabilitation interventions for stroke patients, including
physical therapy, occupational therapy, speech therapy, cognitive rehabilitation, or a combination of these
lanpteprvoeancthioenss. may encompass a wide range of techniques and modalities aimed at improving functional

abilities, quality of life, and overall recovery following stroke. Exclusion Criteria:

Studies that focus solely on pharmacological treatments, surgical interventions, or non-rehabilitative
approaches without a clear emphasis on neurorehabilitation. Interventions that do not specifically target
functional recovery, mobility, cognition, communication, or activities of daily living in stroke patients. Studies
that lack clear descriptions or details of the neurorehabilitation interventions being investigated. Studies that
do not provide relevant outcomes or data related to the characteristics, effectiveness, and outcomes of

neurorehabilitation in stroke patients.

21. * Comparator(s)/control.

Where relevant, give details of the alternatives against which the intervention/exposure will be compared
(e.g. another intervention or a non-exposed control group). The preferred format includes details of both
inclusion and exclusion criteria.
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All manuscripts that meet the inclusion criteria, irrespective of the type, presence or absence of comparator

or control conditions, will be included in the review.

22. * Types of study to be included.

Give details of the study designs (e.g. RCT) that are eligible for inclusion in the review. The preferred format
includes both inclusion and exclusion criteria. If there are no restrictions on the types of study, this should be
stated.

Inclusion Criteria:

Observational Studies: Cohort studies, case-control studies, cross-sectional studies, and qualitative studies

that investigate the use of Goal Attainment Scaling (GAS) in neurorehabilitation for stroke patients.

Interventional Studies: Randomized controlled trials (RCTs) and non-randomized controlled trials (NRCTs)
that incorporate GAS as an outcome measure or assessment tool in neurorehabilitation interventions for

stroke patients.
Exclusion Criteria:
Studies that do not focus on the use of GAS in neurorehabilitation for stroke patients.

Studies lacking clear descriptions or details of the use of GAS or the methodological characteristics related

to GAS implementation in stroke neurorehabilitation.
Case reports, editorials, letters, commentaries, reviews, and other non-original research articles.

Studies conducted solely on animal models or laboratory settings without direct relevance to clinical practice

or patient outcomes.

23. Context.

Give summary details of the setting or other relevant characteristics, which help define the inclusion or
exclusion criteria.

24. * Main outcome(s).

Give the pre-specified main (most important) outcomes of the review, including details of how the outcome is
defined and measured and when these measurement are made, if these are part of the review inclusion
criteria.

Utilization of Goal Attainment Scaling (GAS) in Neurorehabilitation: This outcome focuses on how GAS is
utilized within the context of neurorehabilitation for stroke patients. It includes details such as the frequency
of GAS implementation, the stages of stroke recovery at which GAS is applied, and the specific rehabilitation

goals targeted using GAS.
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Methodological Characteristics of GAS Implementation: This outcome assesses the methodological
characteristics of GAS implementation, including the process of goal setting, scoring criteria, and
documentation procedures. It examines how GAS is integrated into the neurorehabilitation process and

whether standardized protocols are followed.

Effectiveness of GAS in Tracking Rehabilitation Progress: This outcome evaluates the effectiveness of GAS
in tracking rehabilitation progress among stroke patients. It examines the correlation between GAS scores
and other objective measures of functional recovery, such as standardized functional assessment scales or

clinical evaluations.

Outcomes of GAS in Neurorehabilitation: This outcome explores the outcomes associated with GAS
implementation in stroke neurorehabilitation. It includes measures of goal attainment, functional
improvement, quality of life, and patient satisfaction. Additionally, it investigates any reported barriers or

challenges in achieving rehabilitation goals using GAS.

Measures of effect

Please specify the effect measure(s) for you main outcome(s) e.g. relative risks, odds ratios, risk difference,
and/or 'number needed to treat.

Utilization of GAS in Neurorehabilitation: Descriptive statistics will summarize GAS implementation frequency
and patterns, including stages of stroke recovery and targeted rehabilitation goals. Analysis will also explore
reported minimal detectable change (MDC) of GAS scores, indicating sensitivity to meaningful changes over

time.

Methodological Characteristics of GAS Implementation: Qualitative analysis will identify common
methodological characteristics across studies, assessing reliability, validity, and estimates of minimal

detectable change (MDC). This provides insights into robustness and consistency of GAS implementation.

Effectiveness of GAS in Tracking Rehabilitation Progress: Correlation coefficients will quantify the
association between GAS scores and objective measures of rehabilitation progress. Additionally, reported
MDC and minimally clinically important difference (MCID) of GAS scores will be examined, revealing

sensitivity and clinical relevance in tracking rehabilitation progress.

Outcomes of GAS in Neurorehabilitation: Descriptive statistics will summarize GAS-related outcomes, such
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as goal attainment, functional improvement, and patient satisfaction. Analysis will also explore reported
MCID of GAS scores, offering insights into clinical relevance for stroke patients undergoing

neurorehabilitation.

25. * Additional outcome(s).

List the pre-specified additional outcomes of the review, with a similar level of detail to that required for main
outcomes. Where there are no additional outcomes please state ‘None’ or ‘Not applicable’ as appropriate
to the review

Not applicable
Measures of effect

Please specify the effect measure(s) for you additional outcome(s) e.g. relative risks, odds ratios, risk
difference, and/or 'number needed to treat.

26. * Data extraction (selection and coding).

Describe how studies will be selected for inclusion. State what data will be extracted or obtained. State how
this will be done and recorded.

A truticdlye sS ewliel lcutinodne: rgo a two-step screening process, initially by tile and abstract, followed by full-text review.
Two independent reviewers, Cardoso and Lobato, will assess records against predefined inclusion and
exclusion criteria using Rayyan. Discrepancies will be resolved through consensus, with a third reviewer,

Visco.

Data Extraction:

Characteristics of participants, including average age, sex, time after stroke, type of stroke, and
race/ethnicity, will be extracted. Details regarding GAS use procedures will also be recorded, such as the
number of defined objectives, party responsible for objective definition, presence of follow-up, scales of
difficulty and importance, baseline score utilization, and implementation methodology. Discrepancies in data
extraction will be resolved through discussion among the reviewers, with involvement of a third party if
necessary. Data will be recorded in an extraction table developed by the researchers, ensuring systematic

documentation and analysis.

27. * Risk of bias (quality) assessment.

State which characteristics of the studies will be assessed and/or any formal risk of bias/quality assessment
tools that will be used.

In observational studies (cohort, case-control, cross-sectional, and qualitative), we will evaluate study design,
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participant characteristics, GAS implementation, and reported outcomes related to neurorehabilitation for
stroke patients. For interventional studies (RCTs and NRCTs), we will assess study design, participant
characteristics, intervention details, GAS implementation, and reported outcomes. We will employ the
Cochrane Risk of Bias (RoB 2.0) tool for interventional studies to evaluate bias in randomization, blinding,
allocation concealment, and outcome assessment. For observational studies, we will use the Newcastle-
Ottawa Scale (NOS) for cohort and case-control studies, and the Critical Appraisal Skills Programme (CASP)
checklist for qualitative studies to assess bias. These assessments will ensure the quality and reliability of

included studies in our systematic review.

28. * Strategy for data synthesis.

Describe the methods you plan to use to synthesise data. This must not be generic text but should be
specific to your review and describe how the proposed approach will be applied to your data. If meta-
analysis is planned, describe the models to be used, methods to explore statistical heterogeneity, and
software package to be used.

In our systematic review focusing on the utilization of Goal Attainment Scaling (GAS) in stroke
neurorehabilitation, data synthesis will involve a narrative approach tailored to the specific nuances of the
research question and available data. Given the anticipated diversity in study designs, interventions, and
outcome measures, a narrative synthesis will allow for a comprehensive exploration of GAS implementation

and its associated characteristics, effectiveness, and outcomes in this setting.

Firstly, a qualitative analysis will be conducted to extract key themes and methodologies reported in the
included studies. This will encompass summarizing the process of goal setting, scoring criteria, and
documentation procedures utilized in GAS implementation for stroke neurorehabilitation. By synthesizing this
information, we aim to provide insights into the varied approaches employed in GAS utilization across

different contexts.

Secondly, we will examine the effectiveness of GAS in tracking rehabilitation progress among stroke
patients. This analysis will involve summarizing reported correlations between GAS scores and objective
measures of functional improvement, as well as exploring any documented minimal detectable change
(MDC) and minimally clinically important difference (MCID) of GAS scores. By synthesizing these findings,
we aim to evaluate the sensitivity and clinical relevance of GAS as an outcome measure in stroke

neurorehabilitation.

Thirdly, we will synthesize reported outcomes associated with GAS implementation, including goal

attainment levels, functional improvement, quality of life, and patient satisfaction. Through a systematic
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review of included studies, we will identify common patterns or trends across different populations and
intervention approaches. This synthesis will provide valuable insights into the effectiveness and broader

impacts of GAS in stroke neurorehabilitation.

Considering the anticipated heterogeneity in study designs and outcomes, conducting meta-analysis may not
be feasible. Instead, we will focus on providing a comprehensive narrative synthesis of the findings. This
approach will allow us to explore variations in GAS utilization and outcomes across different study

populations or intervention strategies.

To explore statistical heterogeneity, we will assess the consistency of findings across studies and consider
factors such as study design, participant characteristics, intervention components, and outcome measures.
Sensitivity analyses will be conducted to examine the impact of study quality or risk of bias on overall

findings.

Software packages such as NVivo and Excel will be utilized for qualitative data analysis and synthesis.
Additionally, RevMan or STATA will be employed for statistical analysis if meta-analysis becomes feasible

during the review process.

29. * Analysis of subgroups or subsets.

State any planned investigation of ‘subgroups’. Be clear and specific about which type of study or
participant will be included in each group or covariate investigated. State the planned analytic approach.

In our systematic review on Goal Attainment Scaling (GAS) utilization in stroke neurorehabilitation, we plan

to investigate subgroups based on study design and participant characteristics.

For study design, we will examine various types, including cohort studies, case-control studies, cross-

sectional studies, qualitative studies, randomized controlled trials (RCTs), and non-randomized controlled
trials (NRCTs). Each subgroup will undergo separate analyses to compare GAS utilization, characteristics,
effectiveness, and outcomes. This approach enables us to evaluate differences in findings across different

study designs and assess evidence robustness within each subgroup.

Regarding participant characteristics, subgroups will be delineated based on age (65 years vs. 7?65 years),
stroke severity (mild, moderate, severe), time after stroke (6 months vs. ?6 months), and type of stroke

(ischemic vs. hemorrhagic). Stratified analysis will examine GAS utilization, effectiveness, and outcomes
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within each subgroup, elucidating potential variations in GAS implementation and its impact based on patient

demographics and clinical features.

Descriptive analyses will summarize findings within each subgroup, supplemented by subgroup meta-
analyses if feasible. These analyses will provide quantitative insights into differences in GAS utilization and

outcomes across Subgrou ps.

30. * Type and method of review.

Select the type of review, review method and health area from the lists below.

Type of review

Cost effectiveness
No

Diagnostic
No

Epidemiologic
No

Individual patient data (IPD) meta-analysis
No

Intervention
No

Living systematic review
No

Meta-analysis
No

Methodology
Yes

Narrative synthesis
No

Network meta-analysis
No

Pre-clinical
No

Prevention
No

Prognostic
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No

Prospective meta-analysis (PMA)
No

Review of reviews
No

Service delivery
No

Synthesis of qualitative studies
No

Systematic review
Yes

Other
No

Health area of the review

Alcohol/substance misuse/abuse
No

Blood and immune system
No

Cancer
No

Cardiovascular
No

Care of the elderly
No

Child health
No

Complementary therapies
No

COVID-19
No

Crime and justice
No

Dental
No

Digestive system

NHS

National Institute for
Health Research

Page: 13/17



PROSPERO
International prospective register of systematic reviews

No

Ear, nose and throat
No

Education
No

Endocrine and metabolic disorders
No

Eye disorders
No

General interest
No

Genetics
No

Health inequalities/health equity
No

Infections and infestations
No

International development
No

Mental health and behavioural conditions
No

Musculoskeletal
No

Neurological
Yes

Nursing
No

Obstetrics and gynaecology
No

Oral health
No

Palliative care
No

Perioperative care
No

Physiotherapy

NHS

National Institute for
Health Research
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Yes

Pregnancy and childbirth
No

Public health (including social determinants of health)
No

Rehabilitation
No

Respiratory disorders
No

Service delivery
No

Skin disorders
No

Social care
No

Surgery
No

Tropical Medicine
No

Urological
No

Wounds, injuries and accidents
No

Violence and abuse
No

31. Language.

Select each language individually to add it to the list below, use the bin icon to remove any added in error.
English

There is not an English language summary

32. * Country.

Select the country in which the review is being carried out. For multi-national collaborations select all the
countries involved.

Brazil
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33. Other registration details.

Name any other organisation where the systematic review title or protocol is registered (e.g. Campbell, or
The Joanna Briggs Institute) together with any unique identification number assigned by them. If extracted
data will be stored and made available through a repository such as the Systematic Review Data Repository
(SRDR), details and a link should be included here. If none, leave blank.

34. Reference and/or URL for published protocol.

If the protocol for this review is published provide details (authors, title and journal details, preferably in
Vancouver format)

Add web link to the published protocol.

Or, upload your published protocol here in pdf format. Note that the upload will be publicly accessible.

No | do not make this file publicly available until the review is complete

Please note that the information required in the PROSPERO registration form must be completed in full even
if access to a protocol is given.

35. Dissemination plans.

Do you intend to publish the review on completion?

No

Give brief details of plans for communicating review findings.?

36. Keywords.

Give words or phrases that best describe the review. Separate keywords with a semicolon or new line.
Keywords help PROSPERO users find your review (keywords do not appear in the public record but are
included in searches). Be as specific and precise as possible. Avoid acronyms and abbreviations unless
these are in wide use.

37. Details of any existing review of the same topic by the same authors.

If you are registering an update of an existing review give details of the earlier versions and include a full
bibliographic reference, if available.

38. * Current review status.

Update review status when the review is completed and when it is published.New registrations must be
ongoing so this field is not editable for initial submission.
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Please provide anticipated publication date

Review_Ongoing

39. Any additional information.

Provide any other information relevant to the registration of this review.

40. Details of final report/publication(s) or preprints if available.

Leave empty until publication details are available OR you have a link to a preprint (NOTE: this field is not
editable for initial submission). List authors, title and journal details preferably in Vancouver format.

Give the link to the published review or preprint.
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Goal Attainment Scaling as an Outcome Measure in Neurorehabilitation Post-Stroke: A
Systematic Methodological Review
--Manuscript Draft--

Manuscript Number:

Article Type: Systematic Review

Funding Information: (l%)rg¥;arsidade Federal do Amapa Dr Diego Visco
Keywords: Stroke. Goal Attainment Scaling. Systematic Review.
Corresponding Author: Diego Visco, Ph.D

Federal University of Amapa
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Abstract: Introduction: Stroke is a leading cause of mortality and disability globally, severely
affecting patients' functionality, daily activities, and quality of life. Rehabilitation is vital
for functional recovery, focusing on personalized goals. The Goal Attainment Scaling
(GAS) is a promising tool for measuring individual progress and enhancing therapeutic
interventions. However, challenges such as lack of standardization and limited patient
involvement in goal-setting hinder its application. A systematic review of GAS in post-
stroke rehabilitation is essential to consolidate evidence, identify gaps, and improve
clinical practices. Objective: To conduct a literature review on the methodological
characteristics of GAS in neurorehabilitation for stroke patients, focusing on its
effectiveness, specificities, and outcomes. Materials and Methods: A systematic
methodological review was performed by searching PubMed, MEDLINE, SciELO,
LILACS, Web of Science, CINAHL, Embase, Cochrane Library, Scopus, and PEDro
databases using the keywords “Stroke” and “Goal Attainment Scale”. Studies involving
adults at any stroke stage that used GAS as a primary outcome were included. The
search was conducted in June 2024. Results: The review included 1,153 participants.
The studies covered various stroke stages, with mean ages between 51.8 and 62.3
years, and a male predominance (686 cases). GAS was widely used to measure
functional improvements, allowing clinical progression assessments and goal setting.
Variations in scale application were observed, with five- and six-point versions and
different baselines. Conclusion: GAS is a reliable tool in stroke rehabilitation, but
standardization is needed. This review will help create consistent guidelines for its
practical use and comparison in future studies.
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ABSTRACT

Introduction: Stroke is a leading cause of mortality and disability globally, severely
affecting patients' functionality, daily activities, and quality of life. Rehabilitation is
vital for functional recovery, focusing on personalized goals. The Goal Attainment
Scaling (GAS) is a promising tool for measuring individual progress and
enhancing therapeutic interventions. However, challenges such as lack of
standardization and limited patient involvement in goal-setting hinder its
application. A systematic review of GAS in post-stroke rehabilitation is essential
to consolidate evidence, identify gaps, and improve clinical practices. Objective:
To conduct a literature review on the methodological characteristics of GAS in
neurorehabilitation for stroke patients, focusing on its effectiveness, specificities,
and outcomes. Materials and Methods: A systematic methodological review was
performed by searching PubMed, MEDLINE, SciELO, LILACS, Web of Science,
CINAHL, Embase, Cochrane Library, Scopus, and PEDro databases using the
keywords “Stroke” and “Goal Attainment Scale”. Studies involving adults at any
stroke stage that used GAS as a primary outcome were included. The search
was conducted in June 2024. Results: The review included 1,153 participants.
The studies covered various stroke stages, with mean ages between 51.8 and
62.3 years, and a male predominance (686 cases). GAS was widely used to
measure functional improvements, allowing clinical progression assessments
and goal setting. Variations in scale application were observed, with five- and six-
point versions and different baselines. Conclusion: GAS is a reliable tool in stroke
rehabilitation, but standardization is needed. This review will help create
consistent guidelines for its practical use and comparison in future studies.

Contribution of paper

e GAS enables personalized stroke rehabilitation, allowing tailored goal-setting and
progress tracking to improve recovery outcomes.

e Standardization challenges limit its effectiveness, with inconsistencies in scale
versions and baseline definitions affecting comparability.

e This review consolidates existing evidence, identifying gaps and providing a
foundation for refining clinical practice and rehabilitation strategies.

Keywords: Stroke, Goal Attainment Scaling, Systematic Review.
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ABSTRACT

Introduction: Stroke is a leading cause of mortality and disability globally, severely
affecting patients' functionality, daily activities, and quality of life. Rehabilitation is vital for
functional recovery, focusing on personalized goals. The Goal Attainment Scaling (GAS)
is a promising tool for measuring individual progress and enhancing therapeutic
interventions. However, challenges such as lack of standardization and limited patient
involvement in goal-setting hinder its application. A systematic review of GAS in post-
stroke rehabilitation is essential to consolidate evidence, identify gaps, and improve
clinical practices. Objective: To conduct a literature review on the methodological
characteristics of GAS in neurorehabilitation for stroke patients, focusing on its
effectiveness, specificities, and outcomes. Materials and Methods: A systematic
methodological review was performed by searching PubMed, MEDLINE, SciELO,
LILACS, Web of Science, CINAHL, Embase, Cochrane Library, Scopus, and PEDro
databases using the keywords “Stroke” and “Goal Attainment Scale”. Studies involving
adults at any stroke stage that used GAS as a primary outcome were included. The search
was conducted in June 2024. Results: The review included 1,153 participants. The studies
covered various stroke stages, with mean ages between 51.8 and 62.3 years, and a male
predominance (686 cases). GAS was widely used to measure functional improvements,
allowing clinical progression assessments and goal setting. Variations in scale application
were observed, with five- and six-point versions and different baselines. Conclusion: GAS
is a reliable tool in stroke rehabilitation, but standardization is needed. This review will
help create consistent guidelines for its practical use and comparison in future studies.

Contribution of paper

e GAS enables personalized stroke rehabilitation, allowing tailored goal-setting and
progress tracking to improve recovery outcomes.

e Standardization challenges limit its effectiveness, with inconsistencies in scale
versions and baseline definitions affecting comparability.

e This review consolidates existing evidence, identifying gaps and providing a
foundation for refining clinical practice and rehabilitation strategies.

Keywords: Stroke, Goal Attainment Scaling, Systematic Review.



36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

1 Introduction

Stroke is a leading cause of death and disability worldwide, marked by sudden
neurological deficits resulting from either ischemic or hemorrhagic events (Feigin et al.,
2024). The World Health Organization (WHO, 2025) defines it as a rapid-onset
dysfunction of the central nervous system, with symptoms persisting for at least 24 hours
and often leading to long-term impairments. Stroke survivors frequently face significant
challenges in mobility, communication, cognition, and daily functioning—limiting
independence and social reintegration (Ribeiro et al., 2024). Ischemic strokes account for
the majority of cases globally (65.3%), followed by intracerebral (28.8%) and
subarachnoid hemorrhages (5.8%) (Feigin et al., 2024). Despite advances in acute care,
many individuals are left with residual deficits, underscoring the critical need for structured
and effective rehabilitation strategies.

In this context, Goal Attainment Scaling (GAS), developed by Kiresuk and
Sherman (1968), represents a structured method for setting and evaluating individualized
rehabilitation goals. It is based on the SMART framework—Specific, Measurable,
Achievable, Realistic, and Time-bound—and incorporates patient involvement in defining
therapeutic targets (Turner-Stokes et al., 2009; Leigh & Hale, 2010). GAS enables both
the planning and quantification of rehabilitation progress by assigning weights to goals
based on their perceived importance and difficulty, as rated by the patient. Progress is
recorded on a five-point scale ranging from -2 to +2, allowing for the monitoring of

outcomes relative to predefined expectations (Herdman et al., 2018).
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However, the use of GAS in post-stroke rehabilitation remains insufficiently
explored. A systematic review by Sugavanam et al. (2012) identified a lack of randomized
controlled trials and methodological consistency regarding goal setting in stroke care.
Patients often lacked understanding of their role in the process, and disagreements with
clinicians regarding goal types and outcome evaluation were common. Furthermore, as
noted by Santos (2018), physiotherapy practice often proceeds without robust tools to
define and monitor individualized goal, hindering the evaluation of intervention
effectiveness.

This gap in the literature indicates the need for further investigation into the
application of Goal Attainment Scaling (GAS) in stroke neurorehabilitation. Specifically, it
is necessary to examine its methodological consistency, implementation processes, and
effects on functional outcomes. In addition to structuring goal setting, GAS may facilitate
alignment between patient participation and clinical decision-making within evidence-
based frameworks. Accordingly, this study aims to review the existing literature on the
use of GAS in stroke rehabilitation, with emphasis on its methodological characteristics,

effectiveness, and measurable results.
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2 Materials and Methods
2.1 Protocol and Systematic Review Reporting

This systematic review followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines, as recommended by Page et al.
(2021). The review protocol was prospectively registered in the International Prospective
Register of Systematic Reviews (PROSPERO) under registration number
CRD42024520250.
2.2 Search Strategy

A comprehensive search was conducted across the following databases:
PubMed, Medline, Scielo, Lilacs, Web of Science, Embase, Cochrane Library, and
PEDro. The search terms included “Stroke,” “Cerebrovascular Accident,” “Hemorrhagic
Stroke,” “Cerebral Infarction,” “GAS,” and “Goal Attainment Scaling.” Boolean operators
were used to structure the search: “OR” was applied to combine synonymous terms and
“AND” to connect distinct concepts (Table 1).

2.3 Eligibility Criteria
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Studies were selected based on predefined inclusion and exclusion criteria,
without restrictions on publication date or language. Inclusion criteria were: (1) studies
involving adult patients at any stage of stroke recovery; (2) use of GAS as a primary
outcome measure in neurorehabilitation programs, including physical therapy,
occupational therapy, speech therapy, or cognitive rehabilitation; (3) original research
articles. Exclusion criteria included: (1) studies focused solely on stroke prevention or
medical/pharmacological treatment; (2) interventions unrelated to rehabilitation or not
using GAS as a primary objective; (3) participants with severe comorbidities or terminal
illness impacting rehabilitation; (4) studies involving individuals under 18 years of age; (5)
case reports, animal studies, reviews, editorials, and letters.

2.4 Study Selection

Study selection was conducted in two phases. Initially, two independent reviewers
(Cardoso and Lobato) screened titles and abstracts using the Rayyan platform, applying
the eligibility criteria. Studies not meeting the criteria were excluded. In the second phase,
full texts of potentially relevant articles were assessed. Disagreements were resolved by
consensus; if unresolved, a third reviewer (Visco) was consulted.

2.5 Data Extraction

Data were extracted into a standardized table in Microsoft Word. Extracted
variables included: author and year; participant characteristics (age, sex, stroke type,
recovery stage); study design; methodological aspects of GAS application (frequency,
implementation process, importance and difficulty ratings, goal scoring); and outcomes
(functional improvement, quality of life, patient satisfaction). Results were synthesized

qualitatively.
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2.6 Methodological Quality Assessment

Two reviewers independently assessed the risk of bias using the Joanna Briggs
Institute (JBI) Critical Appraisal Tools, including checklists for analytical cross-sectional
studies, cohort studies, qualitative studies, and quasi-experimental studies (Joanna
Briggs Institute, 2024). These tools evaluate methodological quality based on criteria such
as clarity of objectives, data collection validity, inclusion/exclusion criteria, bias control,
statistical analysis, and outcome relevance (Aromataris, 2020). Disagreements were
resolved by discussion or by a third reviewer (Visco). Risk of bias assessments were

summarized in tabular format for each included study.
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3. Results
3.1 Study Selection

A total of 2,478 articles were initially identified. After the removal of 783
duplicates, 1,695 articles remained for screening. Of these, 459 were excluded during a
preliminary review, resulting in 2,017 articles assessed based on their titles and abstracts.
At this stage, 1,689 studies were eliminated, leading to the selection of 328 articles for
full-text evaluation. Among these, 220 did not meet the eligibility criteria and were
excluded. Ultimately, 108 articles underwent a detailed assessment based on the
inclusion criteria, resulting in the exclusion of 99 studies. Thus, 9 articles were deemed
eligible and included in this systematic review (Figure 1).
3.2 Study Characteristics

The 9 included studies presented diverse methodological designs. Among them
were three cohort studies—one retrospective and two prospective—alongside three
retrospective studies. Additionally, two longitudinal pre- and post-intervention studies and
one exploratory prospective study were included. The total sample comprised 1,153
participants. The studies addressed different stroke stages, reflecting various levels of
functional impairment. The mean age ranged from 51.8 to 62.3 years. There was a higher
prevalence of male participants, totaling 686 cases.
Patients were treated across different levels of healthcare, including hospital, outpatient,
and home settings. The Goal Attainment Scaling (GAS) was widely used to measure
functional outcomes, enabling the evaluation of clinical progression or regression, as well
as the establishment of specific goals according to each phase of stroke recovery.

Detailed results are provided in Table 2.
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3.3 Methodological Characteristics of GAS

The frequency of GAS application revealed that most studies employed it at pre-
and post-intervention time points. Goal-setting was primarily a collaborative process
involving the multidisciplinary team, the patient, and their family and/or caregivers. This
process considered the patient’s preferences, the difficulty of each goal, and its relevance.
However, in one study, goal-setting was carried out solely by the clinical team without
patient or caregiver participation.

GAS was broadly applied to assess patients’ functional progression. Different
versions of the scale were used: most adopted the traditional five-point version (-2 to +2),
while Debreceni et al. (2019) applied a six-point version known as GAS-Light, which
includes a “-3” category for significant functional restrictions, with baseline scores varying
between 0 and -1 across some studies. Goal-setting was based on patient perception
using a 0-3 scale to rate the importance and difficulty of each goal: 0 (none), 1 (low), 2
(moderate), and 3 (extreme). The SMART framework (Specific, Measurable, Achievable,
Relevant, and Time-bound) was used in most studies. The total GAS score ranged from
50 to 60 points.

In many cases, GAS was combined with other functional assessment tools to
assist in categorizing goals and tracking patient progression. The International
Classification of Functioning, Disability and Health (ICF) was used in four studies to
correlate GAS scores with different goal domains. Other commonly used scales included
the Mini-Mental State Examination (MMSE), Functional Independence Measure (FIM),
Functional Ambulation Categories (FAC), and Fugl-Meyer Assessment (FMA), among

others.
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3.4 Results of Individual Studies

GAS application is not yet standardized in the literature, resulting in varied uses
across studies. Brock et al. (2008) used the five-domain GAS to assess community
reintegration from the perspective of patients’ lifestyle choices six months after hospital
discharge. The study also employed the London Handicap Scale (LHS), FIM, MMSE, and
CES-D depression scale. Goal-setting was discussed toward the end of inpatient
rehabilitation and focused on lifestyle elements patients aimed to resume. Therapists
used these inputs to establish realistic goal hierarchies with GAS methodology.
Jung et al. (2020) conducted a retrospective study to assess GAS efficacy in intensive
rehabilitation for subacute stroke patients, comparing data pre- (n=121) and post-GAS
implementation (n=141). Higher GAS scores were observed among patients with better
cognition (MMSE >20), both in physical therapy (PT) and occupational therapy (OT). In
PT, the most successfully achieved goals (GAS >0) were muscular function (86.5%),
walking/mobility (83.5%), and social participation (88.0%). In OT, the top domains
included self-care (78.3%), work/employment (80.0%), and social participation (75.0%).
Cognitive decline (MMSE <20) and longer post-stroke duration negatively influenced PT
goal attainment. GAS was positively received by therapists, who agreed it improved
outcome evaluation (84.6%), enhanced patient engagement (76.9%), and increased

motivation (69.2%).
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Hong & Kim (2024) examined 129 subacute stroke patients receiving intensive
PT, evaluating gait function using GAS. Patients underwent two 30-minute PT sessions
daily, alongside functional training and multidisciplinary rehab. Using the Functional
Walking Category (FWC), they found GAS scores correlated with better clinical outcomes
(p<0.05), especially in FIM (B=0.613) and MMSE ($=0.217). Patients with lower initial
cognition showed lower goal achievement, supporting GAS as a valuable tool in rehab
evaluation and treatment adherence. Debreceni et al. (2019) studied the use of the six-
point GAS in subacute and chronic stroke patients with upper limb impairment. Thirty-five
patients received four weeks of OT and PT with individualized goal-setting using GAS-
Light. Significant improvements were found in GAS scores (p<0.001), with 74.59% of
goals showing progress—mainly partial improvement. Functional improvements were
also observed in TBPA and FMA-UE tests, though without statistical correlation to GAS
score changes. The six-point GAS proved useful for guiding patient-centered therapy and
enhancing interdisciplinary communication.

Eftekhar et al. (2016) conducted a retrospective study on 31 chronic post-stroke
patients with spasticity treated with BONTA. One rehabilitation goal was established per
patient, with 55% targeting activity/participation and 45% focused on body functions.
BoNTA reduced spasticity in positioning and ADL/IADL groups. GAS was highlighted as
a patient-centered tool facilitating interdisciplinary collaboration. Mapping goals to the ICF
was suggested to optimize therapy planning and future GAS implementation in spasticity

management.
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Mullins et al. (2015) explored GAS use in 67 adults with neurological impairment receiving
BoNT-A for spasticity. One to three individualized goals were set per patient across five
categories: mobility/transfers, upper limb use, positioning/cosmesis, pain/comfort, and
hygiene. GAS allowed for weighted scoring based on patient/caregiver input, reducing
observer bias. Passive goals (e.g., hygiene, comfort) were less commonly chosen but
more frequently achieved than active ones (e.g., walking, upper limb function). GAS
helped personalize treatment and measure therapeutic progress objectively.

Nott et al. (2014) assessed GAS in 28 chronic neurological patients using BoNT-
A for upper limb spasticity. Goals, aligned with the ICF and rated on a five-point ordinal
GAS scale, were reassessed after four weeks using EAM, AET, and TBPA. Around half
of the participants met their goals. GAS enabled structured goal-tracking and personalized
treatment plans.

Tariah et al. (2020) retrospectively studied goal-setting and achievement using
GAS in 100 stroke patients aged 23-87. Goals were categorized into five GAS levels (-2
to +2), and 54% were achieved. Occupational therapy domains included occupations,
performance skills, and environments. The study emphasized functional, patient-centered
goal formulation and recommended therapist training in SMART goals to improve

outcomes.
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The international ULIS-II study by Turner-Stokes et al. (2013) was a prospective,
multicenter observational study across 84 centers in 22 countries, focusing on upper limb
spasticity treatment in post-stroke adults using BoNT-A. Primary and secondary goal
achievement was assessed using GAS (-2 to +2 scale), with 80% of patients achieving
their primary goals. Despite variation in muscle selection and injection techniques, GAS
effectively evaluated performance and informed treatment adjustments.

3.5 Methodological Quality

The methodological quality of the included studies was assessed using the JBI
critical appraisal checklists specific to each study design. The two quasi-experimental
studies were rated as having a moderate risk of bias (Table 3). While both studies
demonstrated clarity in the cause-effect relationship, employed reliable outcome
measures, and applied appropriate statistical analyses, significant limitations were
observed. These included the absence of a control group and a lack of clarity regarding
the consistency of care received by the comparison groups. These issues justify the
moderate risk classification.

Regarding the cohort studies (Table 4), two out of three (Hong et al., 2024;
Turner-Stokes et al.,, 2013) were classified as low risk of bias. These studies
demonstrated robust design, clear group definitions, and comparability, used valid
exposure and outcome measures, and adopted effective strategies to control for
confounding factors. Additionally, they adequately reported participant follow-up and
applied appropriate statistical methods. Conversely, Mullins et al. (2015) was rated as

having a moderate risk of bias due to unclear validity of exposure measurements, lack of
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strategies to address loss to follow-up, and questionable statistical approaches.
Nonetheless, it met the minimum quality criteria for inclusion in the review.

The two cross-sectional studies (Eftekhar et al., 2016; Tariah et al., 2021) were
rated as low risk of bias (Table 5), despite minor limitations such as unclear inclusion
criteria and limited information on the validity of the measures used. Both studies
adequately described their samples, applied consistent strategies to manage
confounding, and employed appropriate statistical analyses. Overall, the studies
demonstrated acceptable methodological rigor, contributing reliably to the findings of this
review.

4 DISCUSSION

This study represents the first systematic review focused on the methodological
features of the Goal Attainment Scaling (GAS) in post-stroke rehabilitation. GAS emerges
as a valuable tool for this population by enabling individualized treatment planning,
enhancing patient engagement, offering both quantitative and qualitative progress
assessment, and improving interdisciplinary communication. Across clinical stages, GAS
implementation was associated with measurable functional improvements, particularly in
domains such as ambulation, upper limb use, and community reintegration. The active
involvement of patients and caregivers in goal setting was crucial for enhancing motivation
and adherence.

The GAS also demonstrated strong applicability when combined with validated
clinical scales, supporting its sensitivity to clinically meaningful changes. Its flexibility
allowed application across diverse therapeutic settings, employing various scoring

systems. However, methodological challenges remain. The need for professional training,
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as emphasized by Kiresuk et al. (2007), and the lack of standardized scoring systems
hamper comparability across studies. Table 2 highlights these inconsistencies, ranging
from 5- to 6-point scales and differing criteria for goal achievement. Subjectivity, especially
in patients with cognitive deficits, and the absence of clear guidelines on the number of
goals to set, also pose limitations.

Notably, GAS has proven effective in other neurological conditions. Turner-Stokes
et al. (2013) and Fegter et al. (2023) report its responsiveness in cases involving cognitive
impairment, while Khan et al. (2008) demonstrated superior responsiveness of GAS
compared to MIF and Barthel Index in multiple sclerosis. Similarly, its integration with the
ICF framework enables tailoring goals to motor, cognitive, and social deficits (Debreceni
et al., 2019; Jung et al., 2020).

GAS has also shown utility in ataxia and neurodegenerative diseases, aiding in
realistic goal formulation and tracking subtle progress not captured by global scales
(Ayvat et al., 2018). In these populations, GAS promotes a humanized, patient-centered
rehabilitation approach. Its high responsiveness and individualized focus make it a robust
outcome measure in neurorehabilitation (Turner-Stokes et al., 2009), although its use can
be time-consuming and requires trained professionals (Evans, 2012).

Limitations of this review include the methodological heterogeneity among studies,
particularly regarding the number of goals, scoring systems, and success criteria. The use
of retrospective designs and small samples limits generalizability. Cognitive impairments
and goal-setting disagreements among stakeholders may further complicate
implementation. Additionally, the lack of standardized training and evaluation protocols

may impact internal validity.
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Despite these limitations, the findings support GAS as a promising tool for post-
stroke rehabilitation when used with collaborative, patient-centered goal setting. Future
studies should emphasize randomized controlled trials with representative samples,
validated scales, and standardized goal-setting criteria, as recommended by
methodological guidelines (Moher et al., 2010; Boutron et al., 2020). International
guidelines may enhance the reliability and reproducibility of GAS, strengthening its role in
evidence-based rehabilitation.

5 CONCLUSION

This review provides a detailed analysis of Goal Attainment Scaling (GAS) in
neurorehabilitation for post-stroke patients, emphasizing its value in measuring functional
progress and achieving personalized therapeutic goals. The findings show that GAS is
widely used in stroke rehabilitation, aiding the assessment of clinical recovery throughout
different stages. However, variations in its application, such as the number of points used
and baseline definitions, highlight the need for standardization to ensure comparability
and reproducibility. The absence of clear guidelines can hinder data interpretation and
limit the effectiveness of therapeutic approaches. Future research should focus on
developing standardized protocols and encouraging active patient involvement in goal-
setting, optimizing the benefits of GAS in clinical practice. Standardizing GAS use can
promote consistent clinical practices and foster better patient engagement, improving goal
definition and enhancing therapeutic outcomes in stroke rehabilitation.
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Figure 1. Flowchart of the study search and screening process.
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Table 1. Search strategy.

Search strategy

Component

Terms/Booleanos Operators

Participants

Outcome

(Stroke OR Stroke* OR Cerebrovascular Accident OR Cerebrovascular Accident*
OR Cerebrovascular Accidents OR Cerebrovascular Accidents* OR Cerebral Stroke
OR Cerebral Stroke* OR Stroke, Cerebral OR Stroke, Cerebral* OR
Cerebrovascular Apoplexy OR Cerebrovascular Apoplexy* OR Apoplexy,
Cerebrovascular OR Apoplexy, Cerebrovascular* OR Vascular Accident, Brain OR
Vascular Accident, Brain* OR Brain Vascular Accident OR Brain Vascular Accident*
OR Vascular Accidents, Brain OR Vascular Accidents, Brain* OR Cerebrovascular
Stroke OR Cerebrovascular Stroke* OR Stroke, Cerebrovascular OR Stroke,
Cerebrovascular* OR Apoplexy OR Apoplexy* OR CVA (Cerebrovascular Accident)
OR CVA (Cerebrovascular Accident*) OR Stroke, Acute OR Stroke, Acute* OR
Acute Stroke OR Acute Stroke* OR Acute Strokes OR Acute Strokes* OR
Cerebrovascular Accident, Acute OR Cerebrovascular Accident, Acute* OR Acute
Cerebrovascular Accident OR Acute Cerebrovascular Accident* OR
Cerebrovascular Accidents, Acute OR Cerebrovascular Accidents, Acute*)

(“Goal Achievement Scale” OR “Goal Attainment Scaling” OR “Goal Attainment
Scale” OR “Goal Achievement Scaling” OR “Goal Attainment Measure” OR “Goal
Attainment Outcome” OR “Personalized Goal Scaling” OR “Individual Goal
Attainment” OR “Goal-Based Outcome Measure” OR “Patient-Specific Goal Scaling”
OR “Functional Goal Attainment” OR “Customized Goal Measurement”)
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Table 2. Methodological Characteristics of GAS in Post-Stroke Studies.

Author Study GAS Scoring Goal Complement Key Findings
(Year) Design System Definition ary
and Measures
Participa
nts
Hong et | Retrospec | 4-pointscale 1 ambulation | ICF, SMART, | Improved gait;
al. tive (-1to +2); no | goalset with TMM, BBS, caregiver
(2024) | cohort, scores of -2. patients and FAC, TIS, involvement key;
129 caregivers. MEEM-K. cognitive status
subacute influenced
stroke response.
patients
(53.5%
hemorrha
gic, 46.5%
ischemic).
Junget | Retrospec | 5-pointscale 6 goals per ICF, BBS, GAS scores
al. tive (-2 to +2). patient by FAC, MFT, converged to 50;
(2020) | study, physiatrists MIF, FMA. better outcomes
262 acute and with preserved
stroke therapists, cognition.
patients based on ICF.
(pre/post
GAS
implemen
tation).
Debrec | Longitudi | 6-pointscale | 2-8 upper ICF, TBPA, Captured
eni et nal, 35 (-3to+2); 20 | limbgoals per | FMA-UE, deterioration/impr
al. subacute/ | = minimal patient set SMART, ovements;
(2019) | chronic clinical bedside. MMSE. promoted
stroke relevance. communication
patients. and engagement.
Eftekha | Retrospec | 5-level scale 1 goal per ICF, MAS, Sensitive to
retal. | tive (-2 to +2). patient; 55% Severity/Imp | changes;
(2016) | cross- Activity/Parti | ortance emphasized
sectional, cipation, 45% | scales. realistic,
31
chronic




stroke Structure/Fun contextualized
patients. ction. goals.
Mullins | Prospecti | Scorebaseline | 1-3 goalson TSA, TCM10, | Active goals less
etal. ve cohort, | at-1/-2;scale | mobility, UL TUG, 6MWT, | achieved than
(2015) | 67 -2to +2. use, pain, VAS, FIM. passive; GAS
chronic positioning. helped prioritize
stroke injections.
patients.
Nottet | Pre-post GAS-T, Collaborativel | MAS, AST, 50% achieved
al. longitudi | weighted by y set; 76% TBPA, ICF. goals; emphasized
(2014) | nal, 28 importance/d | Activity/Parti collaborative
chronic ifficulty. cipation, 24% planning.
stroke Structure/Fun
patients. ction.
Tariah | Retrospec | 5-pointscale | Setby SMART, Patient-centered
etal. tive (-2to+2); 20 | therapist/pati | Severity/Imp | SMART goals
(2020) | cross- = goal ent; ortance improved
sectional, | achieved. categorized by | scales. engagement and
100 OT domains. outcomes.
acute/sub
acute
stroke
patients.
Turner | Internatio | 6-point scale, | Goals on MAS, SMART, | Detected change
etal. nal converted to - | passive/active | Neurological | post-BoNT-A;
(2013) | prospecti | 2to +2 GAS. function, pain; | impairment stressed realistic,
ve cohort, team-defined. | scale. unbiased goals.
456
chronic
stroke
patients.
Brock Explorato | 5-pointscale; | Activity/Parti | FIM,MMSE, GAS valid for
etal. ry baseline = 0. cipationgoals | CES-D, Self- reintegration;
(2009) | prospecti by health efficacy, reduced
ve, 45 team and London depression,
acute caregivers. Handicap improved efficacy.
stroke Scale.

patients.




Table 3. Methodological Quality Assessment for Quasi-Experimental Studies

Author P1 (P2 (P3 (P4 |P5 [P6 |P7 |P8 |P9 | General
(year) assessment
Debrecini, | v X v v v v ? v v Moderate
N. et al risk
(2022)

Jung, Y. v v v v v v v v v Low risk
et al

(2020)

Nott, M. v X v ? X v v v v Moderate
et al risk
(2014)

Brock, K. | v X v ? v X v v v Moderate
et al risk
(2020)

Legend: v: low risk; X: high risk; ?: unclear; 1-Is it clear in the study what is the “cause” and what is the “effect” (i.e., there
is no confusion about which variable came first)? 2- Was there a control group? 3- Were the participants included in some
comparison group similar? 4- Were participants included in some comparison group that received similar treatment/care,
besides the exposure or intervention of interest? 5- Were there multiple measurements of the outcome, both before and
after the intervention/exposure? 6- Were the outcomes of participants in each comparison group measured in the same
way? 7- Were the outcomes measured in a reliable manner? 8- Was follow-up complete and, if not, were the differences
between the groups in terms of follow-up adequately described and analyzed? 9- Was appropriate statistical analysis used?




Table 4. Methodological Quality Assessment for Cohort Studies.

Author | P1 | P2 | P3| P4 | P5|P6 | P7 P8 |P9 | P10 | P11 General
(year) assessment

Hong, |v |V |V |V |V |V |V | X |V |V v Low risk

J.etal

(2024)

Mullins, | v |V | X |V |V |V | X | X |v |[INA |V Moderate
D.etal risk

(2015)

Tumner, | v |V |V |V IV |V |V |V |V |V v Low risk

S.etal

(2013)

Legend: v: low risk; X: high risk; ?: unclear; 1. Were the two groups similar and recruited from the same population?
2.Were the exposures measured similarly to assign people to both exposed and unexposed groups? 3. Was the exposure
measured in a valid and reliable way? 4. Were confounding factors identified? 5. Were strategies to deal with confounding
factors stated? 6.Were the groups/participants free of the outcome at the start of the study (or at the moment of exposure)?
7. Were the outcomes measured in a valid and reliable way? 8.Was the follow up time reported and sufficient to be long
enough for outcomes to occur? 9. Was follow up complete, and if not, were the reasons to loss to follow up described and
explored? 10. Were strategies to address incomplete follow up utilized? 11. Was appropriate statistical analysis used?




Table 5. Methodological Quality Assessment for cross-sectional studies.

Author | P1 | P2 | P3| P4 |P5 P6 P7| P8 General
(year) assessment
Eftekhar. |v |v |V |V | X | X |V |V | Lowrisk

et al

(2016)

Tariah, v |V |V |V |V | X |« |/ | Lowrisk

H.etal

(2020)

Legend: v: low risk; X: high risk; ?: unclear; 1. Were the criteria for inclusion in the sample clearly defined? 2.
Were the study subjects and the setting described in detail? 3. Was the exposure measured in a valid and
reliable way? 4. Were objective, standard criteria used for measurement of the condition? 5. Were
confounding factors identified? 6. Were strategies to deal with confounding factors stated? 7. Were the
outcomes measured in a valid and reliable way? 8. Was appropriate statistical analysis used?



