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RESUMO

A velocidade de marcha (VM) tem se mostrado preditora de necessidade de
intervencdo e desfechos adversos relacionados a sarcopenia. A associacao da fraqueza
muscular com a lentiddo na marcha reflete a importancia da soma coordenada do torque
nas articulagdes do membro inferior. Em idosos, essa VM é uma medida universal, segura
e amplamente utilizada na prética clinica. Questdo de pesquisa: Como o efeito do
fortalecimento de MMII na VM ainda ndo foi completamente elucidado, qual a
capacidade do teste VHM para identificar a fraqueza muscular de MMII em idosos.
Meétodos: Participaram 309 idosos, sem déficit cognitivo, capazes de realizar os testes
propostos, sem sequelas ou diagndstico de doengas neurolédgicas, sem histéria de fraturas
ou cirurgias recentes (< 6 meses) nos MMII e sem doencas cardiorrespiratdrias graves.
Para cada variavel de funcdo muscular isocinética os participantes foram categorizados
em “fracos” ou “fortes” de acordo com o percentil 25. A curva ROC foi construida para
verificar a capacidade da VHM de discriminar deficiéncia de poténcia e pico de torque
dos oito grupos musculares de MMII e a area abaixo da curva foi calculada para cada
curva. Foram calculados a sensibilidade, especificidade, valor preditivo positivo e
negativo. Resultados: Os idosos apresentaram VHM média de 1,03 m/s. A investigacao
da acuracia do teste VHM revelou satisfatoria capacidade discriminativa para reconhecer
deficiéncia de pico de torque de dorsiflexores de tornozelo, extensores e abdutores de
quadril e de poténcia muscular de flexores de joelho, abdutores e adutores de quadril. Os
pontos de corte 6timos de VHM identificados para rastrear idosos com deficiéncia de pico
de torque e poténcia muscular variaram de 0,88 a 1,01 m/s. Significancia: Este estudo
traz como sugestdo um ponto de corte Unico de 1,0 m/s com o melhor valor de
sensibilidade e valor preditivo negativo para identificar deficiéncia de fun¢do muscular
em MMII.

Palavras-chave: Testes de triagem; Acuracia; Idoso; Marcha; Forca Muscular.



ABSTRACT

Gait speed (GS) has been a predictor of need for intervention and sarcopenia-
related adverse outcomes. The association of muscle weakness with slow walking reflects
the importance of coordinated summation of torque in the lower limb joints. In the elderly,
this GS is a universal measure, safe and widely used in clinical practice. Research
question: as the effect of lower limb strengthening on GS has not yet been fully
elucidated, what is the ability of the UGS test to identify lower limb muscle weakness in
the elderly. Methods: Participants were 309 elderly people, without cognitive
impairment, capable of performing the proposed tests, without sequelae or diagnosis of
neurological diseases, without history of fractures or recent surgery (<6 months) in the
lower limbs and without severe cardiorespiratory diseases. For each isokinetic muscle
function variable, participants were categorized as “weak’ or “strong” according to the
25th percentile. The ROC curve was constructed to verify the ability of the UGS to
discriminate power deficiency and peak torque of the eight lower limb muscle groups and
the area below the curve was calculated for each curve. Sensitivity, specificity, positive
and negative predictive value were calculated. Results: The elderly had an average UGS
of 1.03 m/s. Investigating the accuracy of the UGS test revealed satisfactory
discriminative ability to recognize peak torque deficiency of ankle dorsiflexors, hip
extensors and abductors, and muscle power of knee flexors, abductors, and hip adductors.
The optimal UGS cutoffs identified for tracking elderly with peak torque deficiency and
muscle power ranged from 0.88 to 1.01 m/s. Significance: This study suggests a single
1.0 m / s cutoff point with the best sensitivity value and negative predictive value to
identify muscle function deficiency in lower limbs.

Key words: Mass Screening; Data Acuracy; Aged; Gait; Muscle Strength.
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1 - INTRODUCAO

A mobilidade pode ser definida como o movimento no qual ocorre mudanca da
posicao do corpo ou da localizagdo do corpo e inclui o andar curtas ou longas distancias
[1], com velocidade habitual ou maxima [2]. Em idosos, a velocidade da marcha,
caracterizada como o sexto sinal vital, € uma medida universal, rapida, segura e
amplamente utilizada na pratica clinica, comumente medida em distancia de 4-m em
velocidade habitual [2], [3].

A velocidade de marcha tem se mostrado preditora de necessidade de intervencao
e de desfechos adversos relacionados a sarcopenia, tais como incapacidade funcional,
deficiéncia cognitiva, institucionalizacdo e hospitalizacdo, quedas, multiplas sindromes
geriatricas, restricdo da participacdo social e morte [2]-{6].

Diversos estudos investigaram pontos de corte para velocidade de marcha
apontando limites variando de 0,6 a 1,22 m/s para identificar risco de queda [6],
fragilidade [7] [8], declinio funcional [4], gravidade da sarcopenia [3] e fraqueza
muscular [9].

A associacdo da fraqueza muscular com a lentiddo na marcha [9]-[12] reflete a
importancia da soma coordenada do torque nas articulagdes do quadril, joelho e tornozelo
para produzir as forcas de reacdo ao solo necessarias para apoiar 0 corpo contra a
gravidade, impulsionar o corpo para frente e manter a estabilidade durante a marcha [9].
Modelos lineares tém identificado que a forca muscular de membros inferiores explica de
14 a 70 % da variacao da velocidade de marcha [13]-[18].

Entretanto, apesar de clinicamente relevante, ndo ha fortes evidéncias de pontos
de corte de velocidade habitual de marcha para discriminar idosos fortes e fracos em
relacdo aos principais grupos musculares dos membros inferiores, que podem ser alvo de
reabilitacdo e treinamento. A maioria dos estudos limita-se a avaliacdo da forca muscular
do joelho dos idosos [14], [15], [19]. Adicionalmente, o efeito do fortalecimento dos
musculos do tornozelo, joelho e quadril na velocidade de marcha ainda ndo foi
completamente elucidado [20]-[24]. Diante dessas consideracdes, o objetivo do presente
estudo foi investigar a capacidade do teste de velocidade habitual de marcha para
identificacdo de fraqueza muscular de membros inferiores em idosos que vivem na

comunidade.
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2 - METODOS

Participantes
Para este estudo transversal um total de 309 participantes foram recrutados em
bancos de dados de trés pesquisas realizadas na Universidade de Brasilia (UnB),
intituladas: 1. “Desempenho funcional, indicadores de fragilidade, fraturas e quedas em
idosos com baixa densidade mineral 6ssea: um estudo longitudinal”, ii. “Sarcopenia,
mobilidade funcional e nivel de atividade fisica em idosos da comunidade” e iii.
“Variaveis fisico-funcionais e desempenho funcional em idosos: relacdo entre funcao
muscular, eficiéncia neuromuscular, equilibrio corporal e o desempenho na Short
Physical Perfornance Battery (SPPB)”. Esses idosos foram recrutados de janeiro de 2008
a outubro de 2017 em programas de atencédo a saude do idoso nas cidades de Ceilandia —
DF e de Belo Horizonte e regido metropolitana, compondo uma amostra de conveniéncia.
A amostra foi constituida por idosos comunitarios com 60 anos ou mais, que
residiam na comunidade ou regido metropolitana de Belo Horizonte ou na comunidade
de Ceilandia, com capacidade de deambular sem auxilio, sem alteraces cognitivas no
Mini Exame do Estado Mental (MEEM), sem doencas neuroldgicas diagnosticadas ou
sequelas de doencas neuroldgicas, sem histdria de fraturas ou cirurgias recentes (< 6
meses) nos membros inferiores e sem doencas cardiorrespiratérias graves. Foram
excluidos idosos que ndo conseguiram realizar os testes, que faziam uso de medicacdes
tais como, corticdides sistémicos ou inalatorios, relaxantes musculares e antiinflamatorios
ndo esteroides, com presenca de sintomas dolorosos ou edema nos membros inferiores,
com doengas ortopédicas e/ou reumatolégicas nas maos e que apresentavam condi¢coes
clinicas e funcionais especificas que acarretaram instabilidades posturais visiveis ou que
sabidamente contraindicariam ou influenciariam o desempenho nos testes, como situagédo
acamada ou cadeirante; deficiéncia visual grave como cegueira ou visdo subnormal,
amputacdes ou uso de proteses de membros inferiores; condicGes clinicas associadas com
o risco de quedas como Acidente Vascular Encefalico com sequela, Doenca de Parkinson,
Vestibulopatia e Doenca Arterial Obstrutiva Periférica, com dados faltantes para uma ou
mais das variaveis de estudo e os dados da dinamometria dos participantes que
apresentaram coeficiente de variagdo maior que 25% nos testes de forca ou fadiga
negativa nos testes de poténcia.

Este estudo foi aprovado pelo Comité de Etica em Pesquisa da UFMG (parecer n.
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492/07), Comité de Etica em Pesquisa da SES-DF (parecer n. 174/11) e Comité de Etica
em Pesquisa da Faculdade de Ceilandia (parecer n. 2.234.834) e todos 0s idosos assinaram

0 Termo de Consentimento Livre e Esclarecido (TLCE) antes do inicio da pesquisa.

Procedimentos

Para descrigdo da amostra utilizou-se as variaveis sociodemogréficas e clinicas:
sexo, idade (anos), escolaridade (anos), pratica regular de exercicio fisico (> 150 minutos
de prética semanal de exercicio fisico moderado), medicamentos em uso continuo
(quantidade), Mini Exame do Estado Mental (MEEM), IMC e estado nutricional. Para
caracterizagdo do estado nutricional o indice de massa corporal (IMC) foi classificado em
baixo peso (IMC<22Kg/m?), eutrofia (IMC = 22-27 Kg/m?) ou sobrepeso (IMC >
27Kg/m?) [25].

No presente estudo a fungdo muscular isocinética de membros inferiores foi
considerada como padrdo de referéncia e a velocidade habitual de marcha (VHM) como
0 teste index. A fungdo muscular isocinética do membro inferior dominante foi avaliada
por meio do dinambémetro isocinético Biodex System 4 Pro® (New York, NY). A
utilizacdo do dinambémetro isocinético possibilitou quantificacdo rapida, segura e
confiavel do pico de torque e da poténcia dos musculos flexores plantares e dorsiflexores
do tornozelo, flexores e extensores do joelho e do quadril e abdutores e adutores do
quadril. O pico de torque foi definido como a forca muscular maxima (em Newton-
metros, NM) [26] e avaliado a 60°s (cinco repeti¢bes) [27]. A poténcia muscular foi
definida como o resultado do trabalho realizado dividido pelo tempo (expresso em Watt,
W) e avaliada a 60%s para tornozelo, 180°s para joelho e 120°s para quadril (15
repeticdes). A ordem da avaliacdo das articulacGes foi aleatorizada por meio de sorteio
de trés envelopes opacos contendo cada um o nome de uma articulacdo. As avaliacGes
foram separadas por um tempo de dois minutos de repouso para minimizar a fadiga. Antes
do inicio das coletas realizou-se aquecimento e os participantes foram familiarizados com
exercicio de trés repeticbes submaximas.

A velocidade habitual de marcha foi calculada dividindo-se a distancia (em
metros) pelo tempo gasto (em segundos). Dependendo do cenario de coleta foram
utilizadas distancias de quatro ou 4,6 metros, sempre em superficie plana, demarcada com
fita adesiva, solicitando-se ao idoso que caminhasse desde a marca inicial até ultrapassar
a marca final em ritmo de passo habitual [3]. Inicialmente, 0 examinador demonstrou o

procedimento e durante o teste permaneceu atras do idoso para evitar quedas. Foram
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realizadas duas tentativas, sendo considerado o menor tempo para o céalculo da
velocidade.

A coleta de dados teve inicio com investigacdo das variaveis sociodemogréficas.
O MEEM foi aplicado para determinar se os idosos tinham cognigdo suficiente para
compreender os comandos dos testes de fungdo muscular e de velocidade de marcha. Em
seguida foram avaliados a massa e estatura corporal para calculo do indice de Massa
Corporal, seguidos do teste de velocidade de marcha. Posteriormente os participantes
foram encaminhados para realizacéo do teste isocinético de for¢a e poténcia muscular de
membros inferiores, intencionalmente mantido como a Gltima avaliacdo visando prevenir
a possivel influéncia da fadiga muscular decorrente da avaliacdo isocinética no teste de

velocidade de marcha.

Andalises estatisticas

NOs utilizados o programa SPSS (versdo 21; SPSS Inc., Chicago, IL) para as
andlises estatisticas. O nivel de significancia foi estabelecido em 5%. Os dados foram
expressos em média e desvio-padrdo para as variaveis continuas e em porcentagem e
frequéncia absoluta para as variaveis categoricas. A normalidade da distribuicdo dos
dados foi confirmada utilizando o teste Kolmogorov-Smirnov. Para cada variavel de
funcdo muscular isocinética os participantes foram categorizados em “fracos” ou “fortes”
de acordo com o percentil 25. A Receiver Operating Characteristic curve (curva ROC)
foi construida para verificar a capacidade da VHM para discriminar deficiéncia de
poténcia e pico de torque dos oito grupos musculares de MMII e a area abaixo da curva
ROC (com 95% de intervalo de confianca) foi calculada para cada curva. Para as curvas
que apresentaram AUC estatisticamente significativa os pontos de corte ‘O0timos’ de
VHM foram identificados. Foram calculados a sensibilidade (S), especificidade (E), valor
preditivo positivo (VPP) e valor preditivo negativo (VPN), considerando os casos falso-
positivo, falso-negativo, verdadeiro-negativo e verdadeiro-positivo. A sensibilidade foi
definida como o percentual de fracos que foi corretamente identificado e a especificidade
foi definida como o percentual de fortes que foi corretamente identificado [28] [29]. O
VPP foi definido como o percentual de testes positivos que identificou corretamente 0s
fracos e o VPN foi definido como o percentual de testes negativos que identificou

corretamente os fortes. O ponto de corte 6timo para VHM foi considerado o equilibrio
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entre sensibilidade e especificidade, seguindo o0s seguintes critérios na ordem
apresentada: I. Sensibilidade e especificidade maior ou igual a 0,70; ou Il. Sensibilidade
maior ou igual a 0,70 e especificidade maior ou igual a 0,55; ou Ill. Sensibilidade menor
que 0,70 e especificidade maior ou igual a 0,55; ou iv. Especificidade menor que 0,55 e
sensibilidade maior ou igual a 0,60. Considerando-se os pontos de corte ‘6timos’ obtidos
com uma casa decimal, identificou-se dois pontos de corte distintos para os quais foram
calculados os valores de acuréacia. O ponto de corte que apresentou melhores valores de
sensibilidade e valor preditivo negativo foi considerado o melhor indicador clinico de
deficiéncia de funcdo muscular de membros inferiores. Foram considerados valores de
sensibilidade e especificidade adequados aqueles maiores que 50%, sendo que valores de
51% a 69% caracterizaram fraca/limitada acuracia e os valores acima de 70%
representaram boa acurécia. Os valores de AUC entre 0,51 e 0,69 representaram fraca
capacidade discriminativa e os valores de AUC iguais ou maiores a 0,70 determinaram

satisfatoria capacidade discriminativa.

3 - RESULTADOS

A Figura 1 ilustra a amostra (n = 309) composta por idosos comunitarios com 60
anos ou mais. A amostra foi composta por 76,4% do sexo feminino, 49,2% com excesso
de peso e 50,2% classificados como ativos (Tabela 1).

Os idosos apresentaram VHM média de 1,03 (DP = 0,25) metros por segundo. Os
valores de pico de torque e poténcia muscular da amostra geral e dos grupos de idosos
categorizados como fortes e fracos de acordo com percentil, sendo os fracos aqueles com
valores iguais ou menores ao percentil 25%.

A investigacdo da acuracia do teste de velocidade habitual de marcha para
identificar deficiéncia de forca e poténcia muscular dos oito grupos musculares
investigados revelou satisfatdria capacidade discriminativa deste teste para reconhecer
deficiéncia de pico de torque de dorsiflexores de tornozelo, extensores e abdutores de
quadril e de poténcia muscular de flexores de joelho, abdutores e adutores de quadril
(AUC > 0,70). Os pontos de corte 6timos de VHM identificados para rastrear idosos com
deficiéncia de pico de torque e poténcia muscular variaram de 0,88 a 1,01 metros por
segundo. As areas abaixo das curvas ROC, os pontos de corte 6timos identificados e os

respectivos indicadores de validade estéo apresentados na Tabela 3.
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Considerando os oito grupos musculares investigados, o ponto de corte Unico de
VHM, com uma casa decimal, que apresentou os melhores valores de sensibilidade e
valor preditivo negativo para identificar deficiéncia de fun¢do muscular de membros
inferiores foi 1,0 metro por segundo. Os indicadores de validade desse ponto de corte para
identificar deficiéncia de pico de torque e poténcia muscular estdo apresentados na Tabela
4. Entre os idosos com deficiéncia de pico de torque de flexores plantares e dorsiflexores
de tornozelo e extensores de quadril, e de poténcia de flexores de joelho, extensores,
abdutores e adutores de quadril mais de 70% foi corretamente identificado pelo teste de
VHM positivo (=1 m/s). Adicionalmente, um teste de VHM negativo (<1 m/s) identificou

corretamente pelo menos 82% dos idosos sem deficiéncia nesses grupos musculares.



Inclusio
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Figura 1. Fluxograma da amostra
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Abdutores e adutores de
quadril

- Pico de torque (n=114)
- Poténcia (n=113)



Tabela 1. Caracteristicas sociodemogréficas e clinicas da amostra

Variavel Dados vélidos Valores
Idade (anos)* 309 70,73 (6,97)
60 a 697 49,8 (154)
70 a 797 35,9 (111)
>80" 14,3 (44)
Sexof 309

Feminino 76,4 (236)
Masculino 23,6 (73)
Escolaridade (anos)* 309 7,64 (6,26)
IMC? 309 27,46 (4,85)
Baixo Peso’ 9,7 (30)
Eutrofia’ 41,1 (127)
Exceso de peso’ 49,2 (152)
Medicamentos (quantidade)* 307 3,90 (2,56)
MEEM (pontuagdo)* 309 26,39 (2,96)
Pratica de exercicio regular (sim)’ 309 50,2 (155)

IMC = Indice de Massa Corporal. Valores em percentual

(frequéncia); *média (desvio-padrio).
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Tabela 2. Valores de média (desvio-padrdo) do teste de velocidade habitual de marcha, forca e

poténcia muscular de membros inferiores na amostra geral e estratificada em fracos e fortes

Variavel Dados Amostra Idosos Fracos Idosos Fortes

validos geral (percentil 25%)

n Valores n Valores n Valores

VHM (m.s™) 309 1,03 (0,25) - -
Flexores plantares de tornozelo
Pico de torque 196 52,03 (24,21) 49 2598 (7,50) 147 60,72 (21,46)
Poténcia 110 19,55 (10,20) 28 7,82 (2,49) 82 23,55 (8,61)
Dorsiflexores de tornozelos
Pico de torque 196 24,45 (10,22) 50 15,69 (2,42) 146 27,45 (10,15)
Poténcia 110 12,47 (4,90) 28 7,22 (1,66) 82 14,26 (4,32)
Extensores de joelho
Pico de torque 307 130,03 (40,31) 77 80,52(18,74) 230 140,61 (30,89)
Poténcia 302 76,87 (32,03) 76 42,44(10,05) 226 88,44 (28,35)
Flexores de joelho
Pico de torque 307 59,91 (20,54) 77 3550(8,42) 230 68,09 (16,51)
Poténcia 302 35,92 (18,87) 76 1355(596) 226 43,45 (15,44)
Flexores de quadril
Pico de torque 192 86,82 (35,68) 48 44,80(12,21) 144 100,83 (29,35)
Poténcia 187 46,90 (30,41) 47 1522 (557) 140 57,54 (27,82)
Extensores de quadril
Pico de torque 192 89,11 (39,75) 48 44,62 (12,51) 144 103,95 (34,25)
Poténcia 187 36,70 (25,22) 47 8,29 (4,34) 140 46,24 (21,91)
Abdutores de quadril
Pico de torque 114 84,59 (25,88) 29 52,44(11,43) 85 95,56 (19,46)
Poténcia 113 41,56 (17,85) 29 20,75 (5,12) 84 48,75 (14,75)
Adutores de quadril
Pico de torque 114 70,69 (28,39) 30 3511(11,17) 84 83,40 (20,81)
Poténcia 113 21,20 (17,03) 29 2,45 (2,05) 84 27,68 (14,99)

Valores de Pico de torque expressos em Newton.metro (Nm) e valores de Poténcia expressos em
Watts (W). VHM = Velocidade Habitual de Marcha.
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Tabela 3. Acurdcia do teste de VHM para identificar deficiéncia de forca e poténcia

muscular de membros inferiores

Parametro da Pontodecorte S E VPP VPN AUC p-valor
funcdo muscular  identificado

(VHM; m.st)
Flexores plantares de tornozelo
Pico de torque <0,93 653 59,9 352 838 0,65[056-0,75 0,001
Poténcia <0,93 60,7 68,3 395 836 0,68[057-0,80] 0,004
Dorsiflexores de tornozelo
Pico de torque <091 72,0 699 450 879 0,75[0,67-0,82] <0,001
Poténcia - - - - - 0,59[0,45-0,72] 0,173
Extensores de joelho
Pico de torque <1,01 67,5 56,1 94,0 838 0,69][062-0,76] <0,001
Poténcia <1,01 65,8 558 30,3 829 0,67[0,60-0,74] <0,001
Flexores de joelho
Pico de torque <0,99 61,0 609 343 828 0,66[059-0,73] <0,001
Poténcia <1,00 724 628 396 87,1 0,76[0,69-0,82] <0,001

Flexores de quadril
Pico de torque - - - - - 0,59[0,49-0,69] 0,063
Poténcia <0,93 59,6 56,4 315 806 0,61[052-0,71] 0,022

Extensores de quadril
Pico de torque <0,88 70,8 75,7 49,3 88,6 0,76[0,68-0,85] <0,001
Poténcia <0,95 68,1 55,0 33,7 837 0,67][058-0,77] <0,001
Abdutores de quadril
Pico de torque <0,94 69,0 729 465 87,3 0,72[0,61-0,83] <0,001
Poténcia <1,00 72,4 57,1 36,8 857 0,76[0,65-0,87] <0,001

Adutores de quadril
Pico de torque - - - - - 0,58[0,45-0,72] 0,159
Poténcia < 1,00 72,4 57,1 368 857 0,73[0,61-0,84] <0,001

S = Sensibilidade. E = Especificidade. VPP = Valor Preditivo Positivo. VPN = Valor Preditivo
Negativo. AUC = Area Under the Curve.
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Tabela 4. Acuracia do ponto de corte de 1,0 m/s no teste
de VHM para identificar deficiéncia de forca e poténcia
muscular de membros inferiores

Parametro da S E VPP VPN
funcéo

muscular

Flexores plantares de tornozelo

Pico detorque 71,4 46,3 30,7 82,9
Poténcia 67,9 53,7 333 83,0
Dorsiflexores de tornozelo
Pico detorque 88,0 52,1 38,6 92,7
Poténcia - - -
Extensores de joelho

Pico detorque 63,6 60,0 34,8 83,1
Poténcia 60,5 588 331 81,6
Flexores de joelho

Pico detorque 61,0 59,1 33,3 81,9
Poténcia 724 628 39,6 87,1
Flexores de quadril

Pico de torque - - - -
Poténcia 68,1 450 294 80,8
Extensores de quadril

Pico detorque 83,3 50,0 357 90,0

Poténcia 72,3 464 312 83,3
Abdutores de quadril

Pico detorque 69,0 60,0 37,0 85,0
Poténcia 72,4 57,1 36,8 85,7

Adutores de quadril
Pico de torque - - - -
Poténcia 72,4 57,1 36,8 85,7

S = Sensibilidade. E = Especificidade. VPP = Valor
Preditivo Positivo. VPN = Valor Preditivo Negativo.
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4 — DISCUSSAO

O presente estudo confirmou a possibilidade do uso do teste de velocidade
habitual de marcha para identificar idosos com fraqueza muscular de membros inferiores.
Foi apresentada uma contribuicédo clinica importante reforcando 1,0 m/s como um ponto
de corte 6timo da velocidade de marcha para reconhecer precocemente deficiéncia para
0s principais grupos musculares dos membros inferiores, enquanto pesquisas anteriores
focaram na utilizacdo do uso deste teste para rastreio de risco de queda, fragilidade,
declinio funcional e gravidade da sarcopenia [3], [4], [6]-[9] ou investigacBes dessas
associacOes focadas principalmente nos musculos do joelho.

Nossos dados mostraram que, apesar da variacdo da velocidade habitual de
marcha ‘6tima’ de 0,88 a 1,01 m/s para identificar idosos com deficiéncia de pico de
torque e poténcia dos musculos do joelho, tornozelo e quadril, o ponto de corte de 1,0 m/s
apresentou melhores valores de sensibilidade e valor preditivo negativo. Os idosos com
deficiéncia de pico de torque isocinético de flexores plantares e dorsiflexores de tornozelo
e extensores de quadril, e de poténcia de flexores de joelho, extensores, abdutores e
adutores de quadril, mais de 70% foi corretamente identificado pelo teste de VHM
positivo (<1 m/s). Adicionalmente, um teste de VHM negativo (>1 m/s) identificou
corretamente pelo menos 82% dos idosos sem deficiéncia nesses grupos musculares.

Estudos anteriores demonstraram que a forca e a poténcia muscular estdo
associadas a velocidade de marcha [9] [13]. Morcelli et al. (2018) [9] verificaram que 0
pico de torque isométrico de extensores de quadril e a taxa de pico de torque de extensores
de joelho foram os determinantes mais significativos da velocidade de marcha em idosos.
Também observaram que mulheres idosas com lentiddo de velocidade de marcha
(<1,22m.s?) exibiram em média pico de torque dos misculos dos membros inferiores
17% menor do que aquelas consideradas com velocidade funcional (>1,22m.s™).
Portanto, o desenvolvimento de torque e a taxa de torque dos musculos dos membros
inferiores tém se mostrado como bons preditores da velocidade de marcha, tendo em vista
que eles suportam a perna durante o0 apoio, proveem energia para impulsionar e
movimentam o membro no balan¢o. Na mesma linha, Bunchner e colaboradores (1996)
[13] encontraram que em um modelo linear a forca explicou 17% da variacdo na
velocidade de marcha, entretanto os resultados suportam a hipotese de uma relacdo ndo
linear entre a forca das pernas e a velocidade habitual da marcha. Sobre os flexores de

joelho no estudo de Moura et al. (2019) [30], entre os idosos ativos, a for¢a muscular
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esteve associada com a limitagdo de mobilidade na velocidade habitual de marcha (OR =
0.87 [Cl 95% 0.75---0.99]; “b-weigths” = —0.141; “p-value” = 0.047) [30].

A importéncia dos musculos extensores do quadril para possibilitar velocidades
de marcha funcionais em idosos tem sido identificada por diversos estudos [9], [11], [31].
Um estudo anterior [31] mostrou que idosos usam mais 0s extensores de quadril e menos
seus extensores de joelho e flexores plantares que adultos jovens quando andam na mesma
velocidade. Isto decorre da redistribuicdo distal para proximal do torque e poténcia do
tornozelo para o quadril durante a marcha, uma possivel estratégia decorrente da fraqueza
muscular em idosos [31]. Da mesma forma, a contribuig&o da for¢a muscular de tornozelo
parece ser componente essencial para mobilidade funcional. A forca isométrica e o pico
de forca dos dorsiflexores e a forga isométrica e o pico de poténcia dos flexores plantares,
o equilibrio, o nivel de atividade fisica e 0 escore geral de saude explicaram 62% da
variancia na velocidade habitual da caminhada (r = 0,79; P <0,006) [32].

Nosso estudo fez analises de acurécia do teste de velocidade habitual de marcha
considerando espaco compativel com avaliagdes na maioria dos ambientes clinicos,
investigou a funcdo muscular isocinética dos oito principais grupos musculares de
membros inferiores, incluindo abdutores e adutores de quadril, em consideravel tamanho
amostral. Entretanto, o estudo tem algumas limitagdes que podem afetar a generalizacao
dos resultados. Primeiro, a amostra consistiu exclusivamente de idosos que vivem na
comunidade, saudaveis com mobilidade normal e com capacidade de deambular sem
dispositivo de auxilio. Segundo, as analises ndo foram estratificadas por sexo, e as
mulheres idosas estdo em maior risco de fraqueza muscular, limitacdo de mobilidade e
guedas quando comparadas aos idosos do sexo masculino.

Os resultados mostraram que a velocidade de 1,0 m.s* pode auxiliar o clinico a
identificar reducdo de pico de torque de dorsiflexores de tornozelo e de extensores,
abdutores e adutores de quadril e reducao de poténcia muscular de flexores de joelho e de
abdutores e adutores de quadril. Contudo, a identificacdo de idosos com baixa velocidade
de marcha indicativas de comprometimentos exige investigacdes adicionais para
determinar as causas dessa reducdo. Dependendo da experiéncia do avaliador, 0s
resultados da avaliacdo de idosos lentos para caminhar podem ser utilizados para
encaminhar apropriadamente para profissionais de salde [2] ou como reconhecimento
dos grupos musculares de membros inferiores que podem ser alvo de programas de

reabilitacdo e de treinamento resistido. Entretanto, até que ponto os ganhos de pico de
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torque e poténcia muscular sdo transferidos para aumentar a velocidade habitual de
marcha em idosos permanece para ser elucidado [33].

5 - CONCLUSAO

Em concluséo, nosso estudo mostrou que o teste de velocidade habitual de marcha
é capaz de identificar deficiéncia de forca e poténcia muscular de membros inferiores,
com destaque para os muasculos dorsiflexores de tornozelo, flexores de joelho e de
abdutores, adutores e extensores do quadril.
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recommended word limit for Review Papers is 6,000 words. The word limits are
non-inclusive of

figures, tables, references, and abstracts. If the Editor feels that a paper submitted
as a Full Paper

would be more appropriate for the Short Communications section, then a shortened
version will be

requested. References should be limited to 30 for Full Papers; and 15 for Short
Papers; there is no limit

for review articles. A structured abstract of no more than 300 words should appear
at the beginning

of each Article. Authors must state the number of words when submitting.
AUTHOR INFORMATION PACK 19 Jun 2019 www.elsevier.com/locate/gaitpost 8
Short Communications are intended to introduce new techniques that improve the
analysis and

evaluation of human movement. This article type is not for preliminary or case
studies, and such
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submissions will be rejected without review. Authors submitting a Short
Communication should justify

why it is a Short Communication rather than a Full Paper in their cover letter. Gait
and Posture does

not accept case reports.

All papers should contribute to improved understanding of human movement,
particularly in clinical

populations, and must therefore include a statement of significance in both the
structured abstract and

the main text. The contribution may be methodological; however Articles that
simply validate existing

methods or technologies are discouraged. Validation of methodology should instead
be included within

a larger study in which the methodology is used to answer a clinically relevant
question.

2. All publications will be in English. Authors whose 'first' language is not English
should arrange

for their manuscripts to be written in idiomatic English before submission. A concise
style avoiding

jargon is preferred.

3. Authors should supply up to five keywords that may be modified by the Editors.
4. Authors should include a structured abstract of no more than 300 words
including the following

headings: Background, Research question, Methods, Results and Significance. The
scientific and

clinical background should be explained in 1-2 sentences. One clear scientifically
relevant question

should be derived from the background which represents the principle research
question of the paper.

This should be framed specifically as a question not simply as a description. The
Methods section

should summarise the core study methodology including the type of study
(prospective/retrospective,

intervention etc), procedures, number of participants and statistical methods. The
Results section

should summarise the study's main findings. The Significance section should place
the results into

context. Furthermore this section should highlight the clinical and/or scientific
importance of the

work, answering the question "so what?" This section should not simply repeat the
study results or

conclusions.

5. Acknowledgements should be included in the title page. Include external sources
of support.

6. The text should be ready for setting in type and should be carefully checked for
errors. Scripts

should be typed double-spaced on one side of the paper only. Please do not
underline anything, leave

wide margins and number every sheet.

7. All illustrations should accompany the typescript, but not be inserted in the text.
Refer to

photographs, charts, and diagrams as 'figures' and number consecutively in order
of appearance in

the text. Substantive captions for each figure explaining the major point or points
should be typed

on a separate sheet.
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8. Tables should be presented on separate sheets of paper and labelled
consecutively but the captions

should accompany the

9. Authors should also note that files containing text, figures, tables or multimedia
data can be placed

in a supplementary data file which will be accessible via ScienceDirect (see later
section for further

details).

Having read the criteria for submissions, authors should specify in their letter of
transmittal whether

they are submitting their work as an Original Article (Full Paper or Short
Communication), Review

Article, or Book Review. Emphasis will be placed upon originality of concept and
execution. Only papers

not previously published will be accepted. Comments regarding articles published in
the Journal are

solicited and should be sent as "Letter to the Editor". Such Letters are subject to
editorial review.

They should be brief and succinct. When a published article is subjected to
comment or criticism, the

authors of that article will be invited to write a letter or reply.

A letter of transmittal must include the statement, "Each of the authors has read
and concurs with

the content in the final manuscript. The material within has not been and will not be
submitted for

publication elsewhere except as an abstract." The letter of transmittal must be from
all co-authors.

AUTHOR INFORMATION PACK 19 Jun 2019 www.elsevier.com/locate/gaitpost 9

All authors should have made substantial contributions to all of the following: (1)
the conception and

design of the study, or acquisition of data, or analysis and interpretation of data,
(2) drafting the

article or revising it critically for important intellectual content, (3) final approval of
the version to

be submitted.

All contributors who do not meet the criteria for authorship as defined above should
be listed in an

acknowledgements section. Examples of those who might be acknowledged include
a person who

provided purely technical help, writing assistance, or a department chair who
provided only general

support. Authors should disclose whether they had any writing assistance and
identify the entity that

paid for this assistance.

Work on human beings that is submitted to Gait & Posture should comply with the
principles laid down

in the Declaration of Helsinki; Recommendations guiding physicians in biomedical
research involving

human subjects. Adopted by the 18th World Medical Assembly, Helsinki, Finland,
June 1964, amended

by the 29th World Medical Assembly, Tokyo, Japan, October 1975, the 35th World
Medical Assembly,

Venice, Italy, October 1983, and the 41st World Medical Assembly, Hong Kong,
September 1989. The

manuscript should contain a statement that the work has been approved by the
appropriate ethical



35

committees related to the institution(s) in which it was performed and that subjects
gave informed

consent to the work. Studies involving experiments with animals must state that
their care was in

accordance with institution guidelines. Patients' and volunteers' names, initials, and
hospital numbers

should not be used.

All Articles should include a justification of their sample size. While there is no set
requirement for

minimum sample size, studies considered to have too small a sample size to
answer the research

question will be rejected.

At the end of the text, under a subheading "Conflict of interest statement" all
authors must

disclose any financial and personal relationships with other people or organisations
that could

inappropriately influence (bias) their work. Examples of potential conflicts of
interest include

employment, consultancies, stock ownership, honoraria, paid expert testimony,
patent applications/

registrations, and grants or other funding.

All sources of funding should be declared as an acknowledgement. Authors should
declare the role

of study sponsors, if any, in the study design, in the collection, analysis and
interpretation of data;

in the writing of the manuscript; and in the decision to submit the manuscript for
publication. If the

study sponsors had no such involvement, the authors should so state.

Authors are encouraged to suggest referees although the choice is left to the
Editors. If you do, please

supply their postal address and email address, if known to you.

Please note that papers are subject to single-blind review whereby authors are
blinded to reviewers.

All randomised controlled trials submitted for publication in Gait & Posture should
include a completed

Consolidated Standards of Reporting Trials (CONSORT) flow chart. Please refer to
the CONSORT

statement website at http://www.consort-statement.org for more information. The
Journal has

adopted the proposal from the International Committee of Medical Journal Editors
(ICMIE) which

require, as a condition of consideration for publication of clinical trials, registration
in a public trials

registry. Trials must register at or before the onset of patient enrolment. The
clinical trial registration

number should be included at the end of the abstract of the article. For this
purpose, a clinical

trial is defined as any research project that prospectively assigns human subjects to
intervention

or comparison groups to study the cause-and-effect relationship between a medical
intervention

and a health outcome. Studies designed for other purposes, such as to study
pharmacokinetics

or major toxicity (e.g. phase I trials) would be exempt. Further information can be
found at

http://www.icmje.org.
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1. You will receive an acknowledgement of receipt of the manuscript by the Editorial
Office before

the manuscript is sent to referees. Please contact the Editorial Office if you do not
receive an

acknowledgement.
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Following assessment one of the following will happen:

A: The paper will be accepted directly. The corresponding author will be notified of
acceptance by email

or letter. The Editor will send the accepted paper to Elsevier for publication.

B: The paper will be accepted subject to minor amendments. The corrections should
be made and the

paper returned to the Editor for checking. Once the paper is accepted it will be sent
to production.

C: The paper will be rejected outright as being unsuitable for publication in Gait and
Posture.

2. By submitting a manuscript, the authors agree that the copyright for their article
is transferred to

the publisher if and when the article is accepted for publication.
(https://www.elsevier.com/copyright).

3. Page proofs will be sent to the corresponding author for correction, although at
this stage any

changes should be restricted to typographical errors. Other than these, any
substantial alterations

may be charged to the authors. Proofs will be sent preferably by e-mail as a PDF
file (although they

can be sent by overland post) and must be rapidly checked and returned. Please
ensure that all

corrections are sent back in one communication. Subsequent corrections will not be
possible.

4. An order form for reprints will accompany the proofs.

e Title. Concise and informative. Titles are often used in information-retrieval
systems. Avoid

abbreviations and formulae where possible.

e Author names and affiliations. Please clearly indicate the given name(s) and family
name(s)

of each author and check that all names are accurately spelled. You can add your
name between

parentheses in your own script behind the English transliteration. Present the
authors' affiliation

addresses (where the actual work was done) below the names. Indicate all
affiliations with a lowercase

superscript letter immediately after the author's name and in front of the
appropriate address.

Provide the full postal address of each affiliation, including the country name and, if
available, the

e-mail address of each author.

e Corresponding author. Clearly indicate who will handle correspondence at all
stages of refereeing

and publication, also post-publication. This responsibility includes answering any
future queries about

Methodology and Materials. Ensure that the e-mail address is given and that contact
details

are kept up to date by the corresponding author.



37

e Present/permanent address. If an author has moved since the work described in
the article was

done, or was visiting at the time, a 'Present address' (or 'Permanent address') may
be indicated as

a footnote to that author's name. The address at which the author actually did the
work must be

retained as the main, affiliation address. Superscript Arabic numerals are used for
such footnotes.

Highlights are mandatory for this journal. They consist of a short collection of bullet
points that

convey the core findings of the article and should be submitted in a separate
editable file in the online

submission system. Please use 'Highlights' in the file name and make sure to
strictly adhere to the

following specifications: include 3 to 5 bullet points (maximum 85 characters (not
words), including

spaces, per bullet point). See https://www.elsevier.com/highlights for examples.

Immediately after the abstract, provide a maximum of 6 keywords, using American
spelling and

avoiding general and plural terms and multiple concepts (avoid, for example, 'and’,
'of'). Be sparing

with abbreviations: only abbreviations firmly established in the field may be
eligible. These keywords

will be used for indexing purposes.

Formatting of funding sources

List funding sources in this standard way to facilitate compliance to funder's
requirements:

Funding: This work was supported by the National Institutes of Health [grant
numbers XXxx, yyyy];

the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the
United States Institutes

of Peace [grant humber aaaa].
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It is not necessary to include detailed descriptions on the program or type of grants
and awards. When

funding is from a block grant or other resources available to a university, college, or
other research

institution, submit the name of the institute or organization that provided the
funding.

If no funding has been provided for the research, please include the following
sentence:

This research did not receive any specific grant from funding agencies in the pubilic,
commercial, or

not-for-profit sectors.

Electronic artwork

General pointsMake sure you use uniform lettering and sizing of your original
artwork.Embed the

used fonts if the application provides that option. Aim to use the following fonts in
your illustrations:

Arial, Courier, Times New Roman, Symbol, or use fonts that look similar.Number
the illustrations

according to their sequence in the text.Use a logical haming convention for your
artwork files.
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Provide captions to illustrations separately.Size the illustrations close to the desired
dimensions of

the printed version.Submit each illustration as a separate file.A detailed guide on
electronic artwork

is available.You are urged to visit this site; some excerpts from the detailed information
are

given here.

Formats

If your electronic artwork is created in a Microsoft Office application (Word,
PowerPoint, Excel) then

please supply 'as is' in the native document format. Regardless of the application
used other than

Microsoft Office, when your electronic artwork is finalized, please 'Save as' or
convert the images to

one of the following formats (note the resolution requirements for line drawings,
halftones, and line/

halftone combinations given below):

EPS (or PDF): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of
300 dpi.

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a
minimum of 1000 dpi.

TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to
a minimum of

500 dpi.

Please do not:Supply files that are optimized for screen use (e.g., GIF, BMP, PICT,
WPG); these

typically have a low number of pixels and limited set of colors;Supply files that are
too low in

resolution;Submit graphics that are disproportionately large for the content;Supply
more than 6

figures per manuscript.

All author names should be listed unless there are more than 6 authors, in which
case the first 6

names should be listed followed by et al.

Data references

This journal encourages you to cite underlying or relevant datasets in your
manuscript by citing them

in your text and including a data reference in your Reference List. Data references
should include the

following elements: author name(s), dataset title, data repository, version (where
available), year,

and global persistent identifier. Add [dataset] immediately before the reference so
we can properly

identify it as a data reference. The [dataset] identifier will not appear in your
published article.

Reference management software

Most Elsevier journals have their reference template available in many of the most
popular reference

management software products. These include all products that support Citation
Style Language

styles, such as Mendeley. Using citation plug-ins from these products, authors only
need to select

the appropriate journal template when preparing their article, after which citations
and bibliographies
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will be automatically formatted in the journal's style. If no template is yet available
for this journal,

please follow the format of the sample references and citations as shown in this
Guide. If you use

reference management software, please ensure that you remove all field codes
before submitting

the electronic manuscript. More information on how to remove field codes from
different reference

management software.
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Reference style

Text: Indicate references by number(s) in square brackets in line with the text. The
actual authors

can be referred to, but the reference number(s) must always be given.

Example: '..... as demonstrated [3,6]. Barnaby and Jones [8] obtained a different
result ....'

List: Number the references (numbers in square brackets) in the list in the order in
which they appear

in the text.

Examples:

Reference to a journal publication:

[1] J. van der Geer, J.A.]. Hanraads, R.A. Lupton, The art of writing a scientific
article, J. Sci. Commun.

163 (2010) 51-59. https://doi.org/10.1016/j.5¢c.2010.00372.

Reference to a journal publication with an article number:

[2] Van der Geer, J., Hanraads, J.A.]., Lupton, R.A., 2018. The art of writing a
scientific article. Heliyon.

19, e00205. https://doi.org/10.1016/j.heliyon.2018.e00205.

Reference to a book:

[3] W. Strunk Jr., E.B. White, The Elements of Style, fourth ed., Longman, New
York, 2000.

Reference to a chapter in an edited book:

[4] G.R. Mettam, L.B. Adams, How to prepare an electronic version of your article,
in: B.S. Jones, R.Z.

Smith (Eds.), Introduction to the Electronic Age, E-Publishing Inc., New York, 2009,
pp. 281-304.

Reference to a website:

[5] Cancer Research UK, Cancer statistics reports for the UK.
http://www.cancerresearchuk.org/

aboutcancer/statistics/cancerstatsreport/, 2003 (accessed 13 March 2003).
Reference to a dataset:

[dataset] [6] M. Oguro, S. Imahiro, S. Saito, T. Nakashizuka, Mortality data for
Japanese oak wilt

disease and surrounding forest compositions, Mendeley Data, v1, 2015.
https://doi.org/10.17632/

Xwj98nb39r.1.

Include interactive data visualizations in your publication and let your readers
interact and engage

more closely with your research. Follow the instructions here to find out about
available data

visualization options and how to include them with your article.

Supplementary material such as applications, images and sound clips, can be
published with your

article to enhance it. Submitted supplementary items are published exactly as they
are received (Excel
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or PowerPoint files will appear as such online). Please submit your material together
with the article

and supply a concise, descriptive caption for each supplementary file. If you wish to
make changes to

supplementary material during any stage of the process, please make sure to
provide an updated file.

Do not annotate any corrections on a previous version. Please switch off the "Track
Changes' option

in Microsoft Office files as these will appear in the published version.

This journal encourages and enables you to share data that supports your research
publication

where appropriate, and enables you to interlink the data with your published
articles. Research data

refers to the results of observations or experimentation that validate research
findings. To facilitate

reproducibility and data reuse, this journal also encourages you to share your
software, code, models,

algorithms, protocols, methods and other useful materials related to the project.
Below are a number of ways in which you can associate data with your article or
make a statement

about the availability of your data when submitting your manuscript. If you are
sharing data in one of

these ways, you are encouraged to cite the data in your manuscript and reference
list. Please refer to

the "References" section for more information about data citation. For more
information on depositing,

sharing and using research data and other relevant research materials, visit the
research data page.

Data linking

If you have made your research data available in a data repository, you can link
your article directly to

the dataset. Elsevier collaborates with a number of repositories to link articles on
ScienceDirect with

relevant repositories, giving readers access to underlying data that gives them a
better understanding

of the research described.

There are different ways to link your datasets to your article. When available, you
can directly link

your dataset to your article by providing the relevant information in the submission
system. For more

information, visit the database linking page.
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For supported data repositories a repository banner will automatically appear next
to your published

article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the
text of your

manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020;
CCDC: 734053;

PDB: 1XFN).

Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data
(including raw and

processed data, video, code, software, algorithms, protocols, and methods)
associated with your
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manuscript in a free-to-use, open access repository. During the submission
process, after uploading

your manuscript, you will have the opportunity to upload your relevant datasets
directly to Mendeley

Data. The datasets will be listed and directly accessible to readers next to your
published article online.

For more information, visit the Mendeley Data for journals page.

Data statement

To foster transparency, we encourage you to state the availability of your data in
your submission.

This may be a requirement of your funding body or institution. If your data is
unavailable to access

or unsuitable to post, you will have the opportunity to indicate why during the
submission process,

for example by stating that the research data is confidential. The statement will
appear with your

published article on ScienceDirect. For more information, visit the Data Statement
page.

AFTER ACCEPTANCE

Corresponding authors will receive an e-mail with a link to our online proofing
system, allowing

annotation and correction of proofs online. The environment is similar to MS Word:
in addition to

editing text, you can also comment on figures/tables and answer questions from
the Copy Editor.

Web-based proofing provides a faster and less error-prone process by allowing you
to directly type

your corrections, eliminating the potential introduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF
version. All instructions

for proofing will be given in the e-mail we send to authors, including alternative
methods to the online

version and PDF.

We will do everything possible to get your article published quickly and accurately.
Please use this

proof only for checking the typesetting, editing, completeness and correctness of
the text, tables and

figures. Significant changes to the article as accepted for publication will only be
considered at this

stage with permission from the Editor. It is important to ensure that all corrections
are sent back

to us in one communication. Please check carefully before replying, as inclusion of
any subsequent

corrections cannot be guaranteed. Proofreading is solely your responsibility.

The corresponding author will, at no cost, receive a customized Share Link
providing 50 days free

access to the final published version of the article on ScienceDirect. The Share Link
can be used for

sharing the article via any communication channel, including email and social
media. For an extra

charge, paper offprints can be ordered via the offprint order form which is sent
once the article is

accepted for publication. Both corresponding and co-authors may order offprints at
any time via



Elsevier's Webshop. Corresponding authors who have published their article gold
open access do

not receive a Share Link as their final published version of the article is available
open access on

ScienceDirect and can be shared through the article DOI link.

AUTHOR INQUIRIES

Visit the Elsevier Support Center to find the answers you need. Here you will find
everything from

Frequently Asked Questions to ways to get in touch.

You can also check the status of your submitted article or find out when your
accepted article will

be published.
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