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RESUMO

Nos ultimos anos a distribui¢do do suporte de peso na postura em pé de sujeitos com
deficiéncia do tipo hemiparesia tem sido questionada quanto ao que j& parecia consenso.
Sobrecarregar o hemicorpo nio afetado pela paresia ja ndo € mais o comportamento
postural esperado para um sujeito com lesdo hemisférica unilateral decorrente de doenca
cerebrovascular. Basicamente, as novidades apresentadas nesta tematica € consequéncia
de um aperfeicoamento técnico, metodolégico e conceitual de como se estabelecer
pardmetros para andlises. Frente a isso, a presente dissertacdo se propds a investigar
métodos e técnicas, bem como discutir conceitos que pudessem contribuir para o
aperfeicoamento das andlises cujo objetivo seja investigar a distribuicdo do suporte de
peso em pé de sujeitos com hemiparesia considerando o hemicorpo mais utilizado em
suas atividades de vida didria. Para alcancar este objetivo, trés estudos foram delineados
considerando esta populacdo alvo: a pessoa com defici€éncia do tipo hemiparesia. O
primeiro teve como meta identificar tecnologias e seu uso destacando aspectos que
poderiam contribuir para a descricdo dos tipos de distribuicdo do suporte de peso na
postura em pé; o segundo estabeleceu como meta propor referenciais tedricos e
conceituais para se postular uma hipdtese que foi comprovada por evidéncias
observadas no terceiro estudo. Os resultados aqui apresentados mostraram que a
baropodometria computadorizada, quando incorporada a metodologias que definem a
predominancia de utiliza¢do por um hemicorpo quer estabelecida por conveniéncia quer
por preferéncia de uso, quando buscando limites do que seria a simetria na distribuicao
do suporte de peso observado em controles, fornece subsidios para se investigar melhor
a postura ortostdtica de pessoas com hemiparesia. Conclui-se que pode ser um erro
considerar que toda pessoa com hemiparesia assume uma postura em pé com
distribuicao assimétrica do suporte de peso que sobrecarga o lado bom (ndo afetado pela
paresia) e outro erro considerar que o hemicorpo predominantemente usado por esta
populacdo € esse nao afetado pela paresia. As informacdes discutidas nesta pesquisa
devem nortear estudos futuros e devem ser consideradas na proposi¢io de programa de
reabilitacdo para as pessoas com deficiéncia do tipo hemiparesia.

Descritores: fisioterapia; métodos; postura; hemiplegia; lateralidade funcional.
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ABSTRACT

In the last years weight bearing distribution in the up right position of subjects with
hemiparesis disability has been questioned about what has already considered as
consensus. Overloading the hemibody what is not affected by paresis is no longer the
postural behavior expected for a subject with unilateral hemispheric lesions due
cerebrovascular disease. Basically, the novelties presented are resulted from technical,
methodological and conceptual improvement that establishes parameters for analysis.
Faced this, the present work aims to investigate methods and techniques as well as
discuss concepts that could contribute to the improvement of the analysis whose goal is
to investigate the distribution of the weight-bearing during standing of subjects with
hemiparesis considering the most used hemibody for their daily living activities. To
achieve this goal, three studies were designed considering this target population: people
with hemiparesis disability. The first goal was to identify technologies and their use
highlighting aspects that could contribute to the description of the types of weight
bearing distribution in the standing posture; the second establishes as goal to propose
theoretical and conceptual references to postulate a hypothesis that was proven by
evidences observed in the third study. The results presented here showed that the
computed baropodometry when incorporated by methods that define the hemibody
predominantly used established by preference or convenience use, when searching for
boundaries of what is symmetry in the weight bearing distribution observed in controls,
provides parameters to investigate the orthostatic posture of people with hemiparesis. It
was concluded that it could be a mistake to think that every person with hemiparesis
assumes a standing posture with asymmetric weight bearing distribution toward the
good side (side did not affect by paresis) and it could be another mistake to consider
that the predominantly used hemibody by this population is the non-affected. The
information discussed in this study should guide future studies and should be considered
in rehabilitation program for people with hemiparesis disabilities.

Key Words: physical therapy; methods; posture; hemiplegia; functional laterality.



1. INTRODUCAO GERAL

O ser humano possui um amplo repertério de movimentos e posturas que o
permite executar atividades fundamentais para sua sobrevivéncia' e relacdes sociais®.
Tanto a manutencdo destas posturas quanto a transferéncia entre elas requer um
constante controle dos elementos estruturais e funcionais pesentes nos hemicorpos
direito e esquerdo para atender as demandas funcionais impostas pelo ambiente em que

este individuo se encontra para realizar uma tarefa desejada’™®.

Tanto para posturas com suporte de peso distribuido em superficies com amplo
contato no ambiente (posturas e transferéncias nas atividades em deciibito)” '°, quanto
em posturas com menos contato e maior desafio antigravitacional (posturas e
transferéncias nas atividades em sedestacdo e bipedestacio)'', o controle postural possui
a dupla funcdo de garantir orientacdo e estabilidade de todos os segmentos entre os

hemicorposs.

Nao pela falta de importincia das outras posturas, mas considerando a
complexidade de controle entre hemicorpos na postura em pé, também descrita como
postura bipede ou ortostitica, o presente estudo ird discutir aspectos conceituais e
metodolégicos de andlises que discutem o controle entre hemicorpos durante o
permanecer em pé, cuja execugdo estd fundamentada em manter o corpo sobre uma base
de suporte relativamente pequena formada entre as duas pernas, em uma condi¢do cuja

o . . . 12
estabilidade requer maior complexidade do que outras posturas com mais suporte .

Deste muitos anos, a postura bipede tem sido definida como uma posicio
vertical bem equilibrada de um determinado sujeito, mantida por mecanismos de
manuntencao postural, que interagem com for¢as atuando no corpo em vdrias diregéesB’
" Estar em pé € um desafio alcancado pelo arranjo que os segmentos corporais mantém
entre si € no espaco, em determinada posi¢do, de forma a proporcionar conforto,
harmonia, economia e sustentacdo do corpo; preparando o individuo para a realiza¢io
de um movimento, bem como promovendo a sustentacdo deste individuo durante o

movimento em si* !> 1423,



Frente ao exposto, estar em pé com estabilidade € uma tarefa que depende de um
controle bastante complexo. A estabilidade postural humana pode ser definida como a
capacidade de uma pessoa se manter, atingir ou restaurar um estado especifico de
equilibrio e ndo cair, possuindo uma capacidade inerente, decorrentes de integracao

sensdrio-motora e de propriedades fisicas".

Nos seres humanos, a estabilidade postural é garantida por mecanismos de
controle que permitem tanto a recuperacdo do estado de equilibrio depois de
influenciado por perturbagdes externas, chamados de mecanismos compensatorios,
quanto pela habilidade de assumir posturas que se antecipam as influéncias

o . . T . . L. 5, 24-
gravitacionais sobre um COorpo verticalizado, os mecanismos antempat0r10s4’ , 24 28.

Na manutencao da estabilidade postural entre bipedes, cerca de 70% do total da
massa corporal estd sofrendo influéncia gravitacional e localizada a uma distancia de
dois tercos da estatura do corpo, oscilando em uma base de suporte proporcionalmente
pequena3’ 1229 Esta base é formada pelo contato das superficies plantares de cada pé
com o solo, exigindo que a projecdo do centro de massa corporal seja mantida dentro
dos limites de estabilidades impostos por esta base ajustada somente pelo comprimento

7z . A . 3
dos pés e a distancia entre eles™ ™.

Nas doencas cerebrovasculares os ajustes compensatérios € antecipatorios
podem estar comprometidos, visto que os centros de processamentos neurais
responsdveis pelo processamento e integracio sensdrio-motora, bem como os circuitos
neurais que geram Pprocessos cognitivos necessarios para fornecer estabilidade e

controle postural podem estar afetados’'’.

Em decorréncia disso, sobreviventes de Acidente Vascular Encefilico (AVE)
gastam mais tempo para processar € integrar as informacdes sensoriais, manifestando
disfuncdes no hemicorpo contralateral ao hemisfério cerebral lesado que definem as
condicdes de hemiparesia e hemiplegia comumente observadas entre estes
sobreviventes” > 2331344044 'Nj74 utilizando bem a informacdo sensorial, 0s processos
motores e cognitivos ficam prejudicados, gerando, dentre outras perdas funcionais, a

. e . . . 14 40,41, 45-50
instabilidade postural e a falta de simetria entre os hemicorpos'® 3% 3¢ 40- 41,4550
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As deficiéncias motoras decorrentes de encefalopatias causadas por lesdes
hemisféricas unilaterais sdo classificadas como hemiparesias e hemiplegias, definindo

51-53 .
. Tais

uma pessoa que possui um hemicorpo afetado e outro ndo afetado pela lesdao
deficiéncias evoluem para movimentacdo determinada por estratégias compensatorias
que na maioria das vezes sdo assimétricas e frequentemente consideradas inapropriadas
no planejamento da intervencdo fisioterapéutica54'57. Comumente, estas disfuncdes
neurolégicas tém sido descritas como associadas a um comportamento de suporte de
peso também assimétrico que sobrecarrega o hemicorpo ndo afetado pela paresia ou

. 41,4
plegia™” 958,59

Por este motivo, é comum se observar na prética fisioterapéutica, planejamento e
aplicacdo de tratamentos cuja meta seja promover simetria corporal perdida apds a
lesdo>* 3 35 96- 60-62 - A pygca pela simetria € justificada na ideia de que as estratégias
compensatdrias de assimetria corporal diferem das estratégias simétricas observadas em
sujeitos sauddveis, visto que a tendéncia em diminuir a carga no lado parético
sobrecarregando o lado ndo afetado poderia gerar maiores oscilagdes com alteracdes no

mecanismo reflexo postural e consequente prejuizo dos mecanismos antecipatc’)rios60.

Entretanto, recentes evidéncias sugerem que nem todos os individuos com
hemiparesia adotam este comportamento de assimetria na distribuicio do suporte de
peso entre o0s pés63 e melhoras relevantes em parametros de simetria ndo foram
observadas apds treinamento de forga64. Além disso, posturas mais simétricas parecem

ndo necessariamente se correlacionar com melhores desempenhos funcionais®.

Para melhor avaliar e analisar de forma técnica e computadorizada a pressao
plantar dos individuos na posi¢cdo ortostitica, encontra-se disponivel nos dias de hoje
equipamentos capazes de fornecer parimetros bem objetivos, acurados e precisos do
suporte de peso distribuido entre os pés. Como exemplos podemos citar os sistemas de

. 7
baropodometr1a30’ 66.67,

O baropoddmetro consiste em equipamento para aplicar técnica posturogréfica
de registro que permite que sejam feitas medidas e um mapeamento das dreas
suportadas em cada regido de contato dos pés por meio do registro da pressdo da

. ~ 30, 66,67
superficie plantar, bem como dos deslocamentos do centro de pressao3 66.67,
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Pelo registro da quantidade de peso suportado pela superficie plantar de cada
hemicorpo em contato com o solo é possivel se calcular uma razdo de simetria entre o
hemicorpo nao predominantemente usado e o hemicorpo predominantemente usado,
estabelecendo um indicador do tipo de distribuicdo de suporte de peso adotado por um

sujeito30.

A razdo de simetria foi originalmente proposta como sendo calculada a partir do
registro obtido em duas balancas antropométricas digitais dispostas paralelamente,
estando o sujeito na posi¢do ortostitica com um pé em cada balan9a63. Contudo,
qualquer outro instrumento que faca registros do suporte de peso em cada hemicorpo é
capaz de fornecer valores que podem ser utilizados para o cédlculo desta razdo de

simetria’”.

O quociente obtido na razdo de simetria leva em conta a predominancia de uso,
estabelecendo uma relagdo entre a dominancia de uso por um hemicorpo de sujeitos
sauddveis com a conveniéncia de uso do hemicorpo ndo parético para os sobreviventes

de AVE30, 63,68

Por esta razdo de proporcionalidade, quocientes com valor acima de 1 indicariam
comportamento assimétrico na distribuicdo do suporte de peso que estaria
sobrecarregando o hemicorpo ndo predominantemente usado, enquanto valores menores
que 1 também indicariam comportamento assimétrico, porém com sobrecarga no

hemicorpo predominantemente usado®.

Os quocientes com valor igual ou préximo de 1, seria indicativo de suporte de
. .. 6 L, . . .. .
peso simétrico™. Porém, quais seriam os limites para se considerar um comportamento

com distribuicdo simétrica do suporte de peso?

Ao estabelecer limites de simetria com base no Intervalo de Confianca de 95%
da razdo de simetria observada em sujeitos controles pareados por sexo e idade a
sujeitos com hemiparesia, Martins e colaboradores® obtiveram evidéncias de que ¢é
incorreto sempre considerar que os sujeitos com hemiparesia possuem comportamento
assimétrico e que os sujeitos sem hemiparesia possuem comportamento simétrico, visto
que simétricos e assimétricos definidos pelos limites de simetria propostos neste estudo

foram encontrados tanto no grupo controle quanto no grupo hemiparesia.



Ainda, comparagdoes da medida de razdo de simetria, calculada a partir de
valores obtidos em balangas antropométricas digitais, com medidas de instrumento de
avaliacdo da simetria baseado na percepcio de examinadores que utilizavam formulério
subjetivo mostrou uma tendéncia equivocada destes examinadores em classificar
sujeitos com comportamento de distribuicdo simétrica do suporte de peso como

assumindo posturas assimétricas®®.

Todas as evidéncias apresentadas até 0 momento mostram o quanto € importante
se estabelecer conceitos e métodos para se analisar um fendmeno. Ficou muito claro que
definir comportamento simétrico ou assimétrico de distribui¢do do suporte de peso na
populacdo de pessoas com deficiéncia do tipo hemiparesia necessita de um parametro

com base em controles para se estabelecer quais sdo os limites de simetria.

Outra informag@o importante a se considerar na metodologia apresentada pelos
autores € a definicdo de hemicorpo mais utilizado, visto que o fator usabilidade, neste
caso, € o que define a comparagdo entre o grupo hemiparesia e seus controles. Porém
outro questionamento € levantado ao se considerar predominancia de uso: seria correto
considerar que o hemicorpo mais utilizado pelos sujeitos com deficiéncia do tipo

hemiparesia é o hemicorpo ndo afetado?



2. OBJETIVOS

O objetivo geral deste trabalho foi identificar como a lateralidade motora
reconhecida pela predominancia de uso de um hemicorpo se expressa em pessoas com
deficiéncia do tipo hemiparesia cronica e como esse comportamento pode influenciar
métodos e técnicas que se propde a definir comparagdes no suporte de peso entre

sobreviventes de doengas cerebrovasculares e seus controles pareados por sexo e idade.

Para alcancar este objetivo geral, foram definidos as seguintes metas como

objetivos especificos:

1. Verificar se as tecnologias baropodométricas poderiam contribuir para a
descricd@o dos tipos de distribuicdo de suporte de peso adotados por pessoa com

deficiéncia dos tipos hemiparesia cronica;

2. Postular um modelo tedérico de como se comporta a lateralidade motora
manifestada pela predominincia de uso, fundamentado na literatura cientifica
vigente e na observacdo do comportamento motor de pessoas que adquiriram

hemiparesia depois de sobreviverem a eventos cerebrovasculares;

3. Testar a teoria postulada de maneira a obter evidéncias de como a lateralidade
motora pode interferir na usabilidade do membro inferior de pessoas com
deficiéncia do tipo hemiparesia cronica expressa pelo tipo de suporte de peso

adotado durante a posicdo ortostdtica;

Cada manuscrito apresentado a seguir refere-se a uma das metas aqui definidas.
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Abstract
Introduction: Although baropodometric analysis has been published since the 1990s, only now it is found
a considerable number of studies showing different uses in the rehabilitation. Objective: To amplify the
use of this technology, this research aimed to analyze baropodometric records during upright position of
subjects with hemiparesis, describing a way to define weight-bearing profiles in this population. Method:
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Resumo

20 healthy subjects were matched by gender and age with 12 subjects with chronic spastic hemiparesis.
This control group was formed to establish the limits of symmetry during weight-bearing distribution in
the hemiparesis group. Next, hemiparesis group was submitted to procedures to measure baropodomet-
ric records used to provide variables related to the weight-bearing distribution, the arch index and the
displacements in the center of pressure (CoP). Data were used to compare differences among Kkinds of
weight-bearing distribution (symmetric, asymmetric toward non-paretic or paretic foot) and coordination
system for CoP displacements. Results: Hemiparesis group was compounded by eight symmetrics, eight
asymmetrics toward non-paretic foot and four asymmetric toward paretic foot. Significant differences in the
weight-bearing distributions between non-predominantly and predominantly used foot did not promote
differences in the other baropodometric records (peak and mean of pressure, and support area). Mainly in
the asymmetry toward non-paretic foot it was observed significant modifications of the baropodometric re-
cords. Conclusion: Baropodometric technology can be used to analyze weight-bearing distribution during
upright position of subjects with hemiparesis, detecting different kinds of weight-bearing profiles useful to
therapeutic programs and researches involving subjects with this disability.

Keywords: Baropodometry. Posture. Balance. Stroke. Hemiplegy.

Introdugdo: Embora andlises baropodométricas sejam encontradas desde a década de 1990, somente agora
é observado niimero consideradvel de estudos mostrando usos na reabilitacdo. Objetivos: Para ampliar o uso
dessa tecnologia, objetivou-se analisar registros baropodométricos durante a posigdo ortostdtica de sujeitos
com hemiparesia, descrevendo o suporte de peso nessa populagdo. Métodos: 20 sujeitos sauddveis foram
pareados por género e idade com 12 sujeitos com hemiparesia espdstica cronica. Controles foram formados
para estabelecer limites de simetria na distribuicdo do suporte de peso no grupo hemiparesia. Em seguida,
o grupo hemiparesia foi submetido a procedimentos usados para fornecer varidveis como: distribui¢do no
suporte de peso, indice de arqueamento e deslocamentos no centro de pressdo (CoP). Os dados diferenciaram
tipos de distribuigcdo do suporte de peso (simétrico, assimétrico em direcdo ao pé ndo parético ou parético) e
estabeleceram sistemas de coordenadas para deslocamentos do CoP. Resultados: O grupo hemiparesia apre-
sentou oito simétricos, oito assimétricos em dire¢do ao pé ndo parético e quatro em diregcdo ao pé parético.
Distribuigdo assimétrica do suporte entre os pés ndo predominantemente ou predominantemente usados
ndo promoveram diferencas em registros baropodométricos (pico e média de pressdo e drea de suporte).
Principalmente para a assimetria em diregdo ao pé ndo parético, observou-se modificagdes significativas nos
registros baropodométricos. Conclusao: Tecnologia baropodométrica pode ser usada para analisar a distri-
buigdo no suporte de peso durante a posigdo ortostdtica de sujeitos com hemiparesia, detectando diferentes
tipos de suporte de peso, uteis para serem usados em programas terapéuticos e em pesquisas envolvendo
sujeitos com essa incapacidade.

Palavras-chave: Baropodometria. Postura. Equilibrio. Acidente vascular encefdlico. Hemiplegia.

Introduction

Few studies have investigated the influence of
hemiparetic upright position on the structural and
functional characteristics of the feet and its probable
implications for functioning of stroke survivals (1-
2). Although computerized baropodometric analysis
represents an available technology to investigate feet
characteristics described in scientific studies since

the 1990s (3-5), just in this last decade a consider-
able number of studies has shown different uses of
this technology (1-2, 6-19).

Computerized baropodometric analysis allows to
record plantar imprints and ground reaction forces
in the support area during quiet standing (upright
position), divided by feet (right and left) and subdi-

vided in three regions named “forefoot”, “midfoot”
and “backfoot” for each foot. This support area is
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expressed in square centimeters (cm?) and in per-
centage of the total body weight (2, 7, 18-19).

The weight-bearing distributed by feet during up-
right position allows to determine the percentage of
total body supported by each foot and to calculate
the ratio between them, giving us a symmetry ratio,
important coefficient to guide therapeutic decisions
during rehabilitation programs for stroke survivals
with hemiparetic posture (6, 20-22). Moreover, for
each foot it can also be calculated an arch index de-
fined by percentage of total foot load on the midfoot
imprint, informing kinds of feet (9).

Besides the mentioned records, this technology
provides stabilometric parameter derived by spa-
tial and temporal behavior of the center of pressure
(CoP), with great usefulness to assess stability and
functioning in this population (10, 23).

In this study, computerized baropodometric anal-
ysis was performed to find the limits of symmetry to
the weight-bearing distribution observed in healthy
subjects, that established the criteria to classify
weight-bearing symmetrically or asymmetrically dis-
tributed during 20 seconds in the hemiparetic upright
position. The aim was to compare baropodometric
records among different kinds of support during up-
right position in stroke survivals with hemiparesis,
contributing to amplify the use of this technology
for rehabilitation programs. Our hypothesis is that
the baropodometric technology can be used to help
professionals to understand the compensatory strat-
egies used to maintain the posture and balance in
hemiparetic individuals.

Methods
Subjects

Subjects with hemiparesis were recruited among
the patients that composed the database of participants
in previous researches occurred in the Laboratory of
Therapeutic Skills in the Faculty of Ceilandia, University
of Brasilia, Brasilia, Federal District, Brazil. Inclusion
criteria were: (1) to have a post-stroke period of over
6 months; (2) to have spastic hemiparesis defined as
scores = 1 on the modified Ashworth scale (24); and
(3) to be able to maintain themselves in the orthostatic
position during a period of time long enough to regis-
ter the weight-bearing in this posture. Participants pre-
senting other types of major orthopedic or neurologic

diagnoses (e.g. amputation, fracture of any extremity
within the past year, Parkinson’s diseases and repeated
strokes) in addition to the stroke that resulted in hemi-
paresis were excluded. Control group subjects were
matched by gender and age with each hemiparetic
subject and they were recruited among local commu-
nity. On the basis of these criteria, 20 subjects with and
20 without hemiparesis formed the total sample (n =
40), divided in hemiparesis and control group, respec-
tively. All subjects gave written informed consent. The
protocol was approved by the local Ethics Committee
of the University of Brasilia, Brazil.

Study design and clinical examination

An observational study with screening purpose
in a cross-sectional prospective design was used,
and the measurements were performed in a single
session. Firstly, participants were assessed to record
temporal and anthropometric variables (age, chronic-
ity, height and weight), as well as personal and clinical
characteristics including leg dominance (25), mental
functions and spasticity.

Height and total weight was used to calculate the
body mass index (BMI). The mini mental state ex-
amination was included to determine a score of the
mental health condition, and individuals with score
<13 were excluded (26) and Ashworth scale was used
to measure the level of spasticity in the NPUH (24).

Leg dominance was identified by Waterloo
Footedness Questionnaire - Revised (25) and it
was used to identify the predominantly used low-
er limb that defines the non-predominantly-used
(NPUH) and predominantly-used hemibodies (PUH).
Despite hand and leg dominance do not always match
in hemiparesis and control group, the correspon-
dence of non-affected side in hemiparesis was done
with dominant leg in the controls, considering to be
these lower limbs the predominantly used during
upright position for each group. Then, affected and
non-dominant sides were considered as NPUH for
hemiparesis and control group respectively.

Symmetry analysis and
baropodometric measures

The measurements of the weight supported under
each lower limb of the body were obtained during
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baropodometric records using a Barapodometer of
the Biomech Studio - Logan Engenharia SrL, ver-
sion: 1.1.3891.31030, with the Arkipelago platform -
Capacitive Sensory, 2010, with EPS-C system. The
equipment has 400 mm per 400 mm of active surface,
the dimensions of the platform are 575 x 450 x 25
mm, the thickness is of 4 mm / 5 mm, with rubber.
It is coated by polycarbonate and its weight is 3 kg.
Concerning the electronic characteristics, the plat-
form has 2704 capacitive sensors and frequency of
150 Hz.

The subjects were placed barefoot, with their feet
free and aligned on the platform, each foot about 20
cm away from the other, without any type of addi-
tional support. All subjects were oriented to maintain
an upright position as comfortable as possible, always
looking to a fixed point on the wall in front of your
face in a distance of around 3 m.

The values obtained for each limb in percentage
of the total body were registered as weight-bearing
values for the NPUH (affected/non-dominant) and
PUH (non-affected/dominant).

Symmetry ratios (SR) were calculated as de-
scribed by Martins and collaborators (22), however,
to calculate this coefficient, the integer values in ki-
lograms recorded for each foot, as published by the
authors, were replaced by percentage of the total
body for each foot.

The 95% confidence interval (95% CI) of the SR
mean obtained in control group was used to estab-
lish limits of symmetry (i.e. symmetry was defined as
values within 95% Cl). Values of SR higher than maxi-
mum limit of the 95% CI would represent weight-
bearing asymmetries towards the NPUH and values
of SR lower than minimum limit of the 95% CI would
indicate asymmetries towards the PUH.

Besides percentage of the whole body, the baro-
pometry provides information on the peak of pres-
sure, the mean of pressure, the area of support, the
Arch index, and the CoP.

Statistical analysis

Descriptive statistics and tests for normality were
carried out for all outcome variables, informing aver-
age and standard error of the mean (SEM) used to
describe the variables.

All variables assessed in this study were pro-
cessed by Kolmogorov-Smirnov test to verify that

they showed a Gaussian distribution. The variables
meet the criteria of normal distribution, so paramet-
ric tests were used in the analyses.

Student paired t-test were used to compare
the means observed in hemiparesis versus control
groups. Two-way ANOVA with Bonferroni post-tests
was used to compare the means observed in NPUH
versus PUH for each kind of weight-bearing distri-
bution (symmetric or asymmetric toward NPUH or
PUH). One-way ANOVA was used to compare the
means observed among kinds of weight-bearing
distribution. The significance level for all analyses
was established at a = 0.05.

Cartesian coordinate systems were used to
show the means of the CoP position during 20
seconds record for each subject and for the hemi-
paresis group.

Results

Twenty hemiparetic subjects (12 men and 8 fe-
male) with a mean age of 59.40 * 3.04 years (ranging
from 29 to 81), a mean time of chronicity of 41.45
+ 12.45 months (ranging from 6 to 252), and twen-
ty healthy subjects with mean age of 58.55 * 3.11
(ranging from 27 to 82) completed all tests. Their
demographic, anthropometric and clinical character-
istics are given in Table 1, which demonstrates the
similar characteristics between control and hemi-
paresis group.

The Table 2 shows that baropodometric technol-
ogy provides information to define three different
postural behaviors in stroke survivals, defined as
symmetric (1.253 > SR > 1.059), asymmetric with
overload toward non-paretic foot (SR < 1.059) and
asymmetric with overload toward paretic foot (SR
> 1.253). Possibly, the individuals with stroke adapt
in different ways, generating different postural be-
haviors that may be related to other factors than
neurologic injury.

The percentage of the total body between bilat-
eral weight-bearing distribution (NPUH versus PUH)
presented significant differences for each postural
behavior (symmetric, asymmetric toward non-pa-
retic and paretic foot), including subjects with sym-
metric postural behavior (Figure 1A). Although the
behavior to overload paretic side has been similar
between subjects with symmetric and asymmetric
toward paretic foot, the magnitude of the overload
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toward paretic side in the symmetric subjects was
not enough to provide SR value outside symme-
try limits defined by 95% CI recorded for controls
(Table 2).

Table 1 - Personal and clinical characteristics by control
(n = 20) and hemiparesis (n = 20) group

Personal and clinical

characteristics Control Hemiparesis
Age (years) 58.55 = 3.11 59.4 = 3.04
Chronicity (months) Not applied ~ 41.45 = 12.45
BMI (kg/m?) 28.03 =092 27.37 =1.21
Mini-mental score (points) 28.20 = 0.31 26.10 = 0,95
t\ps ;:mg;th SRS Not applied 1.30 = 0.20
Symmetry ratio (SR) 1.15 + 0.04 1.082 = 0.10
PUH, n (%)

Right 17 (85) 14 (70)
Left 3(15) 6 (30)
Gender, n (%)

Male 12 (60) 12 (60)
Female 8 (40) 8 (40)

Source: Research data.

Legend: Values are presented as a mean + SEM (standard error of
the mean) for quantitative variables and by absolute (n) and relative
(%) frequency for qualitative variables. Groups were matched by age
and gender. It was not found significant differences between means.
BMI — Body Mass Index; NPUH — Non-predominantly Used Hemibo-
dy; SR — Symmetry Ratio; and PUH — Predominantly Used Hemibody.

Table 2 - Classification of the subjects with hemiparesis by
weight-bearing distribution

Weight-bearing classification n (%)
Symmetric 8 (40)
1.253 > SR > 1.059

Asymmetric with overload toward non-paretic foot 8 (40)
SR < 1.059

Asymmetric with overload toward paretic foot 4 (20)

SR > 1.253

Source: Research data.

Legend: Values are presented by absolute (n) and relative (%)
frequency for types of weight-bearing distribution, determined by
upper and lower limits of the 95% confidence interval for Symmetry
Ratio (SR) obtained in the control group.

Differing from the other two kinds of weight-bear-
ing distribution, asymmetrical subjects with overload
toward non-paretic side overloaded predominantly
used hemibody, and the percentage of total body
recorded under each foot, were significantly differ-
ent from subjects with symmetric postural behavior
(Figure 1A).

Despite differences has been found for weight-
bearing distribution observed by percentage of total
body, when observed by peak of pressure (Figure
1B), the difference between bilateral weight-bear-
ing distributions was just detected for subjects with
asymmetry toward non-paretic side (PUH), differing
significantly from peak of pressure recorded in the
subjects with asymmetry toward paretic side (NPUH).
Moreover, when the same conditions were analyzed
by mean of pressure (Figure 1C) and support of area
(Figure 1D) records, no significant differences were
detected.

The Arch Index is represented by the percentage
of the weight-bearing supported by each foot (total
foot) in the midfoot region. Figure 2A demonstrates
Arch Index values, comparing NPUH versus PUH for
each postural behavior (symmetry, asymmetry to-
ward non-paretic and paretic foot) identified in the
hemiparesis group. Significant difference was not ob-
served between NPUH and PUH for any condition.
Nevertheless, for subjects with asymmetry toward
non-paretic side the Arch Index value recorded under
PUH (non-paretic side) was significantly increased
when compared with the same record in the subjects
with symmetry.

Samples of individual records can illustrate the
differences in the postural behaviors (Figures 2B,
2C and 2D). In Figure 2B, it can be observed that al-
though the subject had a PUH, weight-bearing for
each foot was equally distributed, providing SR with
values within symmetry limits defined by de 95% IC
of the control. In Figure 2C, it is observed an overload
toward the PUH. Differing from subjects with asym-
metry toward non-paretic side, in the Figure 2C, itis
observed a subject overloading the NPUH.

The postural behavior characterized by NPUH
overloaded was observed either in subjects with sym-
metry or asymmetry toward paretic side. However,
in the subjects with asymmetry toward paretic side
this behavior was followed by enhanced decrease of
the peak of pressure when compared with the peak
observed in the subjects with asymmetry toward
non-paretic side (Figure 1B).
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Figure 1 - Bars graphs showing baropodometric parameters (mean = SEM) under non-predominantly (gray bars) and
predominantly (white bars) foot used for hemiparesis group classified by weight-bearing distribution type (sym-
metric, asymmetric toward non-paretic side and asymmetric toward paretic side). Baropodometric parameters
are indicated by weight-bearing in percentage of the total body (A), peak of pressure in kg/cm? (B), mean of
pressure under the foot in kg/cm? (C), and support area under the foot in cm?2. Significant differences between
non-predominantly and predominantly foot were indicated by black stars. Differences between types of weight-
-bearing distributions when compared with symmetric were indicated by white stars, and when compared with

asymmetric types were indicated by gray stars.
Source: Research data.

Other set of variables available by computerized
baropodometric technology is that derived from
Center of Pressure (CoP). Named as “stabilometric
parameters”, variables as displacement, distance
and velocity of CoP can be investigated during up-
right position. Three Cartesian coordinate systems
were indicated in the Figure 3 to illustrate individual
(asterisks) and group (gray stars) behavior of the
CoP recorded during 20 seconds in upright position
for subjects with symmetry (A), asymmetry toward
non-paretic (B) and paretic (C) side.

The system represented in the Figure 3A (sym-
metry) shows a majority of CoP position that was
resulted from displacement swinging backward
and toward the NPUH with the average of these

individual CoP (group behavior) also placed in
this area. However, the systems for asymmetries
(3B and 3C) showed a large variation of individ-
ual CoP.

In the Figure 3B, although a large variation has
been observed for individual records, the group
behavior of the subjects with asymmetry toward
non-paretic side was represented by a CoP placed
in the NPUH.

In the Figure 3C, despite the large variation, the
majority of the individual records of subjects with
asymmetry toward paretic side swing backward and
toward the PUH. The group behavior of these indi-
vidual records showed a CoP placed in the backward
toward PUH areas.
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Figure 2 - Bars graph showing Arch Index (mean = SEM) under non-predominantly (gray bars) and predominantly (whi-
te bars) foot used for hemiparesis group classified by weight-bearing distribution type (symmetric, asymme-
tric toward non-paretic side and asymmetric toward paretic side). Arch Index is indicated by weight-bearing
in percentage of the total foot presented under midfoot (A). Significant difference between Arch Index when
compared with symmetric type was pointed by the white star. Images B, C and D are baropodometric re-
presentations of the weight-bearing distribution showing, respectively, samples of subjects with symmetry (B),
asymmetry toward predominantly used hemibody (PUH — non-paretic side — C), and asymmetry toward non-
-predominantly used hemibody (NPUH — paretic side — D). Subjects with hemiparesis represented in the
images B, C and D had, respectively, left, right and left hemiparesis.

Source: Research data.

The averages of the distance covered by CoP
for each postural behavior (symmetry, asymmetry
toward non-paretic or paretic sides) do not differ
among them. The same was observed in the averages
of the CoP’s velocity.

Discussion

As it was used in previous papers published by
our group (20-22), in this work SR was utilized to
define types of weight-bearing during upright po-
sition. However, in this study the variable used to
calculate SR was the percentage of total body sup-
ported by each foot and recorded by computerized
baropodometry. It was also obtained data from a

control group matched by age and gender that was
used to establish a 95% CI to define limits of sym-
metry (22).

As it was previously observed for us (20-22), in
this new study using baropodometric technology, we
confirm to be incorrect to always consider weight-
bearing asymmetrically distributed in individuals
with hemiparesis, because it was found eight sub-
jects (40%) with hemiparesis presenting SR within
symmetry limits obtained in control group. Again,
now using computerized baropodometry, a ma-
jority of the subjects with hemiparesis and asym-
metry during weight-bearing distribution (40%)
showed postural behavior classified as asymmetry
toward non-paretic side (PUH) and a minority of
these subjects with hemiparesis (20%) showing
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Figure 3 - Cartesian coordination systems showing individ-
ual (asterisk) and group behavior (gray stars) of
the Center of Pressure (CoP) displacements for
hemiparesis group classified by weight-bearing
distribution type: symmetric (A), asymmetric
toward non-paretic side (B) and asymmetric
toward paretic side (C). The mean distance and
velocity were described in right upper quadrant

Source: Research data.

postural behavior classified as asymmetry toward
paretic side (NPUH) was observed. These subjects
with asymmetry toward paretic side probably must
be individuals with Pusher Syndrome and/or some
type of neglect disorder (27-28). To review this re-
sults, see Table 2.

These results demonstrate that baropodometric
technology, as well as digital scales used in the previ-
ous studies (20-22), provides variables that can be
used to investigate the different wearing-bearing
distribution in hemiparetic individuals.

Although baropodometry had already been used
in other studies to assessment individuals with
several different conditions (9, 29-30), the present
study introduces a novelty, because it is the first
research to use this technology to calculate SR in
subjects with hemiparesis showing all analysis that
can be applied in this population with therapeutics
and research aims.

In therapeutic terms, different types of weight-
bearing distribution could represent different com-
pensatory strategies to maintain posture and bal-
ance necessary to acquire motor function.

According to Genthon and collaborators (31), the
weight-bearing asymmetrically distributed during
upright position of the stroke survival subjects is
not the primary cause of their postural imbalance,
they mainly affirm that balance is the consequence
of impaired control of postural stabilization involv-
ing both limbs.

Motor weakness, asymmetrical muscular tone,
deficits in the somatosensory system and alterations
in spatial cognition with reference to the postural
body scheme may participate in this postural in-
stability (32-33). These authors suggest that the
weight-bearing asymmetrically distributed may
not be the principle target during rehabilitation
programs aiming to restore standing balance after
stroke, and other factors could contribute to a com-
pensatory strategy in posture control. This compen-
satory strategy would not be precisely symmetric
(20-22).

The postural behavior analyzed by parameters
provided during a computerized baropodometric
records showed interesting results that must be
better studied. For this twelve subjects presenting
symmetry or different types of asymmetry in the
weight-bearing distribution during upright position,
the analysis from ground reaction forces occurring
in the contact surface of the feet, the characteristics
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of contact in the midfoot region (Arch Index) and
the variation of the CoP (stabilometric parameters)
showed a lot of information.

A clear result is observed: complete symmetry
during upright position and represented by SR with
value equal 1 was almost not found in the hemipa-
resis and control group (i.e. all subjects, including
controls, will always presents some level of overload
toward one side). This observation is supported by
evidences that showed a natural postural sway (34-
37). However, as observed in by 95% CI of the SR
record from control group, this overload varied in a
range of 0.194 with upper limit of 1.253 and lower
limit of 1.059, characterizing that subjects with SR
closer than the complete symmetry (Table 2). Then,
to be classified as asymmetry, the SR must overpass
upper or lower limits.

Separated by types of weight-bearing distribu-
tion, subjects with hemiparesis presented differ-
ences in the postural behavior analyzed by this
technology. By observing the percentage of weight-
bearing bilaterally distributed, it was confirmed an
overload toward one side (Figure 1). Subjects with
symmetric behavior significantly overloaded NPUH,
however inside limits of symmetry (Figure 1A). This
postural behavior is quite similar the postural be-
havior observed in subjects without hemiparesis
(21-22). As expected, significant overloads toward
one side and now outside the symmetry limits were
also observed in subjects with asymmetry behavior,
presenting two different types (Figure 1A) toward
PUH in the subjects that overloaded non-paretic side
and toward NPUH in the subjects that overloaded
paretic side.

The overloads detected by percentage of total
body (Figure 1A) were not followed by changes
in the peak of pressure (Figure 1B), mean of the
pressure (Figure 1C) and support area (Figure 1D).
The non-matching of the differences detected from
percentage of total body with the other variables
recorded can suggest an effect of the normalization.
Variables normalized by support area can be better
used than percentage of total body to show differ-
ence between weight-bearing distributions in each
hemibody, avoiding small differences related with
natural postural sway (38-39).

Only in the subjects with hemiparesis and asym-
metry toward non-paretic side it was observed an

increase in the Arch Index (Figure 2A), reflecting
consequences of the foot overloaded and with a
higher peak of pressure. The increase in the Arch
Index could suggest changes in the medial longi-
tudinal arch of the foot, which could impair the
absorption of the reaction shock forces during gait
(40-41).

The three types of weight-bearing distribution
identified in the hemiparesis showed particular pos-
tural behavior that must be better studied. In the
Cartesian coordination systems for each condition
(Figure 3), an interesting feature was observed: in
the symmetry, the mean of CoP displacement dur-
ing 20 second in upright position was placed in the
overloaded side, differing from asymmetries where
it was observed that the mean of CoP displacement
was placed in the opposite from the overloaded side.
Despite this feature could represent something im-
portant, the few subjects for demonstrate aspects of
each type of weight-bearing condition represented
a limitation of this study, hindering a good discus-
sion about associations of CoP displacement and
postural behavior.

The results here presented allowed to explore the
potentialities of this technology for rehabilitation
and future researches aiming to acquire benefits to
the subjects with hemiparesis condition.

Conclusion

Baropodometric technology can be used to an-
alyze weight-bearing distribution during upright
position of subjects with hemiparesis detecting dif-
ferent types of postural behavior, considering the
different profiles of weight-bearing distribution,
and this knowledge is useful to be applied in thera-
peutic programs and researches involving subjects
with hemiparesis.
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Resumo

O controle postural exige contribuigdes de todo o corpo, quer para integra¢do das
informagdes sensoriais no sistema nervoso quer para elaborar resposta motora
apropriada no ambiente. O conhecimento e a detecgdao destas contribuigbes
unilaterais (entre hemicorpos) sdo de grande importancia nas medidas de prevengdo e
melhor avaliagdo do paciente com disfungbes neuromotoras do tipo hemiparesia.
Quando se analisa os efeitos da simetria ou assimetria no peso suportado pelos
membros inferiores durante a andlise postural e o possivel efeito da predominancia de
uso dos membros inferiores durante este suporte, surgem questOes prevalentes e
controversas que precisam ser mais bem esclarecidas. A proposi¢cdo aqui apresentada
tem por objetivo fomentar discussdes e reflexdes, bem como levantar ideias para que
seja possivel se postular um modelo tedrico de como se comporta a lateralidade
motora em sobreviventes de doengas cerebrovasculares que adquiriram hemiparesia.
Foi utilizado como referencial tedrico os conceitos de predominancia de uso por um
hemicorpo, presente na literatura cientifica vigente referente ao comportamento do
suporte de peso de pessoas com deficiéncia do tipo hemiparesia, bem como a analise
etimoldgica e conceitual do significado dos termos comumente aplicados para se
referir a predominancia de uso. Postula-se aqui que, em condi¢cdes de hemiparesia
mais leves e moderadas, a predominancia de uso pode estar mantida mesmo frente a
paresia manifestada no hemicorpo predominantemente usado antes da les3ao.

Descritores

acidente vascular encefalico, hemiparesia; controle postural; suporte de peso;
simetria; dominancia motora.

Contextualizacao

O quadro clinico observado apds o Acidente Vascular Encefalico (AVE) tem sido
bastante estudado durante anos, principalmente por se tratar da segunda causa de
morte no mundo[1l, 2]. Quando ndo levam a débito, as doengas cerebrovasculares
promovem condi¢Ges conhecidas como hemiplegia e hemiparesia que representam

uma das principais causas de incapacitacao fisica nos seres humanos(3].



Cerca de 30% dos individuos com AVE vao a ébito no primeiro ano subsequente
a lesdo e, dentre os 70% de sobreviventes, observa-se a aquisicdo de sequelas e
agravos graves e incapacitantes[4].

A hemiparesia é a condigdo clinica mais comum decorrente de um AVE, dentre
o conjunto de agravos observados nesta condi¢cdao, pode-se destacar: o controle
postural, devido as repercussoes diretas na estabilidade da postura em pé[5, 6].

Sao observados dentre as manifestacdes presentes nas condigGes de
hemiparesia inimeros fatores que interferem no funcionamento motor, tais como o
sequenciamento anormal da ativagao muscular, a presenca da espasticidade, a perda
da forca muscular, da destreza e da coordenag¢dao motora, dentre outros[7].

A maioria dos estudos descreve que pessoas com comprometimentos motores
unilaterais (hemiplegias ou hemiparesias) preferencialmente adotam suporte de peso
assimetricamente distribuido durante a postura em pé, com sobrecarrega no
hemicorpo nao afetado[7-19].

Outros estudos mostram que esse comportamento de suporte de peso esta
alterado nas condi¢Ges em que se observa a sindrome de Pusher, em que a sobrecarga
é registrada no hemicorpo afetado[20]. Contudo, recentes evidéncias apontam que
para considerar o tipo de suporte de peso manifestado por pessoas com hemiparesia é
necessario se estabelecer limites de simetria observados em controles pareados[21,
22].

O tipo de suporte de peso também pode estar relacionado a predominancia de
uso por um hemicorpo, uma vez que tal componente de discrimina¢do agrega valores
importantes na determinagao da assimetria durante a distribui¢do do suporte de peso

na postura ortostatica[23].



4

A lateralidade constitui um processo essencial nas relagées entre a motricidade
e a organizagao psiquica, representando a conscientizagdo integrada e simbolicamente
interiorizada dos dois lados do corpo, o esquerdo e o direito[24]. Para outros, a mesma
lateralidade pode ser vista simplesmente como uma preferéncia de utilizagdo de uma
das partes do corpo[25].

A lateralizagao é uma tradugao de um predominio motor referido ao segmento
direito ou esquerdo do corpo, que, por um lado, ela pode ser uma bagagem inata e,
por outro, uma dominancia espacialmente adquirida[26, 27].

Gabbard e Hart[28] entendem a dominancia como um fator caracteristico na
preferéncia de um membro para a realizacdao de uma atividade proposta que exige do
corpo forga, equilibrio, coordenacdo e propriocepg¢ado. Apesar do termo ndo ser muito
adequado, visto conotar que um membro domina o outro, fica clara na sua descri¢cdo
gue se trata de preferéncia e nao dominancia.

Dentre os instrumentos disponiveis para se avaliar preferéncia de uso para
membro inferior, encontra-se o teste Waterloo Footedness Questionnaire — Revised
(WFQ-R)[29]. Este teste avalia a preferéncia de um dos pés em realizar determinadas
atividades propostas, a partir de um total de doze itens responsaveis em definir a
lateralidade de acordo com a somatdria das respostas obtidas apds sua aplicagao.

Em varias pesquisas, este teste tem demonstrado ser um bom método de
avaliacdo e com aplicabilidade clinica, podendo ser interpretado como uma medida da
lateralizagao do envolvimento dos membros inferiores em atividades motoras[29-31].

Além do WFQ-R, para a avaliagdo da predominancia de uso, outros diferentes
métodos sao descritos em pesquisas, entre eles podemos citar: o autorelato dos

individuos[32]; o Inventario de Dominancia Lateral de Edimburgo (dominancia



manual)[33]; andlise da perna escolhida para um simples chute na bola[34]; teste de
subir escada[35]; singlehop test em distancia[36] entre outros.

Questdes de lateralidade assumem especial consideragao na populagao de
sujeitos com hemiparesia, visto que, a depender do hemicorpo afetado pela
deficiéncia, o sujeito passa a nao ter opgdo de escolha de qual hemicorpo sera o

predominantemente usado, adotando por conveniéncia o hemicorpo nao afetado.

Martins e colaboradores[21] mostraram estar presente na populagdo de
sujeitos com e sem hemiparesia pelo menos trés tipos de comportamento de suporte
de peso: simétrico, assimétrico para um hemicorpo e assimétrico para o outro
hemicorpo. Neste estudo, a lateralidade é definida pelo comprometimento motor para
os sujeitos com hemiparesia (conveniéncia de uso) e pela preferéncia natural para os

sujeitos sem hemiparesia (preferéncia de uso).

Nesta ldgica, os autores consideram ser o lado ndo afetado (ndo parético) e o
lado dominante (autodeclarado) o hemicorpo predominantemente usado pelos grupos
hemiparesia e controle, respectivamente. Pelo mesmo raciocinio, o lado afetado
(parético) e o lado ndo dominante (autodeclarado) correspondem respectivamente,

para os grupos hemiparesia e controle, o hemicorpo ndo predominantemente usado.

Estabelecendo este conceito de predominancia de uso, foi observado neste
estudo que 80% dos individuos que compunham o grupo hemiparesia apresentavam
comportamento assimétrico de suporte de peso, frente a 55% de individuos com este
mesmo comportamento no grupo controle[21]. Destes individuos com
comportamento assimétrico no grupo hemiparesia, a maioria sobrecarregava o

hemicorpo predominantemente usado (63%) diferindo do grupo controle onde a



maioria dos individuos com comportamento assimétrico sobrecarregava o hemicorpo

nao predominantemente usado (73%).

Baseando-se em estudos prévios[14, 15, 17, 21, 22, 37-39], é possivel
hipotetizar que o hemicorpo com maior suporte de peso seja responsavel por
estabilizar o corpo durante a execucao dos movimentos do individuo.

Se assim for, na tentativa de manter a estabilidade e orientagdo na postura em
pé, ndao comprometendo a possibilidade de movimentagdo a partir desta postura, os
ajustes posturais, sejam eles preparatdrios, antecipatdrios e/ou compensatorios,
podem favorecer assimetrias no suporte de peso que permitiriam a utilizacdo de um
hemicorpo enquanto o outro que ndo esta sendo sobrecarregado poderia ser utilizado
para outra fungao.

Diante das possibilidades, este estudo tem como objetivo postular um modelo
tedrico de como se comporta a lateralidade motora em sobreviventes de doencas

cerebrovasculares que adquiriram deficiéncia do tipo hemiparesia.

Discussao e Consequéncias da Hipdtese

Conforme proposto por Martins e colaboradores[21], para sujeitos com
hemiparesia a predominancia de uso seria imposta pela incapacidade. Mas seria
correto afirmar que a hemiparesia justificaria a predominancia de suporte assumida
pelo membro inferior de um dos hemicorpos? Se assim for, ndo estariamos mais
tratando de preferéncia de uso, mas sim de conveniéncia de uso. Frente ao exposto é
preciso se estabelecer conceitualmente o que seria dominancia, predominancia,

preferéncia e conveniéncia de uso em um hemicorpo.



Historicamente observa-se nos estudos que trataram sobre temas relacionados
a lateralidade uma prevaléncia do uso do termo dominancia (dominance[28, 40-43]),
expressando o significado de que um membro domina o outro. Entretanto nota-se que
apesar do uso do termo dominancia, o que os autores querem descrever ndao é uma
situagdo em que um membro é hierarquicamente superior e na presenca dele, o outro

nao é acionado, mas sim que existe um membro que é predominantemente usado.

Melhor definindo estas relagées entre os membros bilateralmente dispostos,
observa-se também na literatura outro tipo de termo: footedness[31, 39, 44, 45], que
indicaria uma situacao de preferéncia natural pela utilizagdo de um dos membros
inferiores, reforcando a inadequacdo do uso do termo dominante. J& a palavra
predominante, descrita em inglés na expressao predominantly used hemibody[21, 22],

informa o predominio de uso, ou seja, qual € o hemicorpo mais comumente utilizado.

Levantado etimoldgica e conceitualmente o significado dos termos, neste
postulado tedrico serd utilizada a expressao hemicorpo predominantemente usado
para indicar aquele hemicorpo que estd mais envolvido. Este predominio de uso
podera ser definido por: (1) conveniéncia de uso, quando seu uso é mais vantajoso,
neste estudo refere-se ao hemicorpo ndo afetado pela paresia ou (2) por preferéncia
de uso, quando seu predominio é definido pela predilecdo ou escolha natural pelo
individuo, lembrando que esta preferéncia possui componentes genotipicos e
fenotipicos que ndo sdo totalmente esclarecidos na literatura cientifica ainda. Optou-
se ainda por nao utilizar o termo dominancia, visto que parece inapropriado o seu uso

na situacao postulada nesta hipdtese conforme esclarecido anteriormente.

Outra definicdo conceitual importante refere-se a predominancia de qual uso

estamos tratando, uma vez que, em termos funcionais, os membros inferiores podem
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ser usados tanto para suportar o peso corporal quanto para participar de atividades

motoras que envolvam os pés e pernas.

Neste caso, predominancia de uso no suporte de peso corporal seria
identificada por metodologias que utilizam instrumentos biomecanicos sensiveis a
pressdo e/ou forca suportada em cada pé[15, 17, 21, 22] e predomindncia de uso em
atividades motoras seria identificada por questionarios de percepgao de uso[28, 39,

45].

Em primeira andlise teriamos como consequéncia para esta hipdtese que a
predominancia de uso comporta-se de maneira diferente entre os sujeitos com e sem
hemiparesia. A priori, para sujeitos com hemiparesia, a predominancia de uso seria
definida por conveniéncia, enquanto para os sujeitos sem hemiparesia a
predominancia de uso seria definida por preferéncia, conforme definido no estudo de
Martins e colaboradores[21, 22] que analisou a predominancia de uso no suporte de

peso corporal.

Em seus resultados, para os sujeitos sem hemiparesia, ou seja, os controles
pareados por sexo e idade aos integrantes do grupo com hemiparesia, um pouco
menos da metade da amostra (45%) foi formada por individuos com suporte
simetricamente distribuido entre os hemicorpos. Neste caso, ndo havia predominancia

de uso para o suporte de peso entre os hemicorpos[21].

Os outros 55% da amostra dos controles com comportamento de suporte de
peso assimetricamente distribuido, sobrecarregavam em sua maioria (73%) o
hemicorpo ndo predominantemente usado. Esse comportamento corrobora com os

achados de Sadeghi e colaboradores[41], em 2000, e de Brophy e colaboradores[42],



em 2010, que observaram ser a sobrecarga no hemicorpo nao predominantemente

usado capaz de gerar assimetrias na marcha e na distribuicdao do suporte de peso.

Em sua discussdo, Brophy e colaboradores consideram que sobrecarregar o
hemicorpo ndao predominantemente usado possibilita manter o hemicorpo
predominantemente usado disponivel para atividades motoras que envolvam pé e

pernal[42].

Agora, os resultados observados no grupo hemiparesia revelaram que somente
20% da amostra possuia distribuicao simetricamente distribuida entre os hemicorpos,
sendo observada entre os assimétricos uma prevaléncia (63%) de comportamento de

suporte com sobrecarga no hemicorpo predominantemente usado[21].

Em primeira analise é facil sugerir que a predominancia de uso na hemiparesia
foi definida por conveniéncia, visto que passa a ser mais vantajoso sobrecarregar o
membro inferior ndo parético. Isso também justificaria uma possivel redugao das
atividades motoras envolvendo os membros inferiores nesta amostra, entretanto,
como isso ndo foi avaliado pelos autores[21], fica ainda a duvida se em alguns dos

sujeitos com hemiparesia a preferéncia de uso nao seria mantida.

Considerando que os comprometimentos unilaterais observados dentre os
sobreviventes de doencas cerebrovasculares podem ter diferentes niveis de
comprometimento motor que podem variar de hemiplegias (paralisias totais) a
hemiparesias (paralisias parciais) com qualidade variavel: leve, moderada ou grave;
sugerimos um modelo tedrico de que a predominancia de uso neste grupo seria

definida tanto por conveniéncia, para as condigées de hemiplegia e hemiparesia



10
moderada a grave, quanto pela preferéncia de uso ja manifestada antes do evento

cerebrovascular, para as hemiparesias moderadas e leves.

Esta hipdtese podera ser facilmente testada pelas ferramentas metodoldgicas
atualmente disponiveis. Uma vez comprovada, esta informagdo iria modificar a
maneira de se planejar programas de reabilitagdao para esta populagdo, bem como
reconsiderar uma série de teorias a respeito do controle postural e lateralidade de

sujeitos com hemiparesia.

Conclusao

Frente ao exposto, postula-se a hipdtese de que a predominancia de uso ocorre
por preferéncia natural de uso por um hemicorpo que pode ser genotipica ou
fenotipicamente determinada no ser humano. Nas condicdes de comprometimento
motor unilateral determinado por lesdo hemisférica, a predominancia de uso ocorre
por conveniéncia para condi¢des de hemiplegia e hemiparesia modera a grave e por
manutencao da preferéncia natural de uso antes da lesdo para condi¢ées de

hemiparesia de leve a moderada.
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Resumo

Introducao: A predominancia de uso por um dos hemicorpos (direito ou esquerdo) tem
por anos gerado questionamentos entre os pesquisadores que procuram entender o
controle da movimentacdo humana. Em particular, para individuos que adquiriram
deficiéncias do tipo hemiplegia e hemiparesia, o esclarecimento de tais questdes &
fundamental para o planejamento terapé€utico em programas de reabilitacdo. Objetivo:
Testar a hip6tese de que a predominéncia de uso por um dos hemicorpos em sujeitos
com deficiéncia do tipo hemiparesia pode ser definida por conveniéncia ou preferéncia a
depender do nivel de comprometimento desta deficiéncia. Método: Sujeitos com
hemiparesia foram amostrados por conveniéncia em um estudo observacional do tipo
transversal para avaliacdo da sua predominéncia de uso por um dos hemicorpo (direito
ou esquerdo). A predominancia foi definida tanto por conveniéncia de uso como por
preferéncia natural de uso, sendo os dois métodos de definicdo de predominancia
testados quanto a sua concordancia a depender do nivel de comprometimento avaliado
pela Escala de Prognéstico de Orpington (EPO). Resultado: Os 17 sujeitos da amostra
apresentaram idade de 61,18 + 3,13 (média + EPM) e comprometimento leve de 2,76 +
0,18 na EPO. Destes 11 foram classificados como leve (64,7%) ¢ 6 como moderado
(35,3%). A concordancia na amostra avaliada em 29,4% caiu para 27,2 % para o grupo
classificado como leve e subiu para 33,3% para o grupo classificado como moderado.
Conclusao: Uma maior ocorréncia do hemicorpo preferido ser também o
convenientemente usado foi mais observada no grupo com maior comprometimento
(moderado), sugerindo que o nivel de comprometimento motor influencia na defini¢ao
do hemicorpo predominantemente usado em sujeitos com deficiéncia do tipo
hemiparesia.

Palavras-chave: dominincia cerebral; lateralidade funcional; hemiplegia; paresia.



Introducao

Por muitas vezes, comportamentos mais simétricos ou assimétricos na movimentacao
humana estao relacionados a uma predominancia de uso por um dos hemicorpo (direito
ou esquerdo) que reflete tanto uma preferéncia quanto um melhor nivel de desempenho
que torna sua utiliza¢do mais conveniente' 2,

H4 muitos anos, indicios mostram que a lateralizacdo de fun¢des motoras, resultando
em predominincia de uso por um dos hemicorpos, estd presente desde a vida
intrauterina”. Logo nos primeiros meses de vida, quando bebés comecam a desenvolver
um controle de cabeca, os lactantes tenderam a deslocar a cabe¢a predominantemente
para um dos lados do corpo”.

Ao que parece, as preferéncias lateralizadas podem estar ligadas as experi€ncias
sensoriais e motoras que contribuem para a aquisicdo de novas habilidades e que, ao
longo do desenvolvimento motor, definirdio predomindncia de uso por um dos
hemicorposs'g.

Lateralidade motora tem sido descrita como um predominio motor dos hemicorpos
direito ou esquerdo'’, refletindo a especializacio e lateralidade dos hemisférios
cerebrais'', que assumem uma nocio da divisdo entre os dois hemicorposlz, resultando
em preferéncia de utilizacdo de uma das partes simétricas do corpo, seja para utilizacdo
das maos, dos pés, dos ouvidos, dos olhos ou do hemicorpo como um todo™”.

Em relacdo a lateralidade estabelecida para predominancia de uso dos pés, observa-se
que, entre os hemicorpos, quando um pé € preferido para manipular um objeto ou iniciar
um movimento, o outro é preferido para sustentar o peso do corpo. Nesta situacdo,

como os pesquisadores consideram que o pé de suporte € um estabilizador, definem



como sendo o pé utilizado para movimentacao o preferido, enquanto o pé utilizado para
suporte como sendo o0 ndo preferid014'16.

Na tentativa de melhor compreender estas questdes de lateralidade, hd anos encontram-
se na literatura cientifica inimeros trabalhos que propuseram métodos e técnicas para se
definir qual o hemicorpo predominantemente usado em termos de dominincia manual e
podlical+ 9 121425
Para avaliacdo da lateralidade motora, os métodos buscam classificar a preferéncia de
uso por cada segmento do corpo. Para membros superiores, por exemplo, a medi¢do da
predominancia de uso da mao pode ser realizada por meio de questiondrios de
preferéncia manual, tal como: Annett™® ou o de Edinburgh Handedness Questionaire'®.
Da mesma forma, para avaliacdo da predomindncia de uso dos membros inferiores
pode-se encontrar: o Waterloo Footness Questionnaire — revised (WFQ-R)27, métodos
de identifica¢do por autorelato®®, métodos de defini¢do pela perna escolhida para chutar
uma bola®® ou definicdo pela perna escolhida para subir o primeiro degrau de uma
escada®.

Defini¢ao de hemicorpo predominantemente usado tem sido observada em estudos que
analisaram o comportamento da distribuicio do suporte de peso entre os hemicorpo,
comparando este comportamento observado nos sujeitos com hemiparesia a controles
sauddveis pareados por idade e sexo” .

Para estabelecer uma relacdo de comparacdo entre estes dois grupos (hemiparesia e
controles), o presente grupo de pesquisa definiu que o hemicorpo predominantemente
usado pelos sujeitos com hemiparesia seria estabelecido pela conveniéncia de uso, ou
seja, seria o hemicorpo nio afetado pela hemiparesia, enquanto que, para seus controles

a predominancia de uso seria estabelecida por preferéncia natura, neste caso orientado

A 2
pela dominancia manual relatada™.



Mas seria a predominancia de uso sempre definida por conveniéncia de uso (hemicorpo
nao parético) para os sujeitos com hemiparesia, uma vez que o comprometimento motor
unilateral pode se manifestar em diferentes niveis de agravos?

Desde a década de 70°*, as condi¢des de hemiplegia e hemiparesia sdo diferenciadas
quanto a gravidade das manifestacdes motoras, sendo as hemiplegias condi¢des mais
graves que as hemiparesias. Mesmo entre as condi¢des de hemiparesia, a gravidade das
manifestacdes motoras pode ser qualificada de mais leve a mais grave, sendo esta
informacao de fundamental importancia para anélises desta condic;ﬁo3 .

Em termos da hipétese levantada, qualificar a gravidade da hemiparesia parece ser
indispensdvel para uma melhor compreensdo de como a predominancia de uso €
estabelecida nas condi¢des de hemiparesia, mesmo assim poucas informag¢des sobre isso
sdo encontradas na literatura cientifica.

Devido a sua praticidade, a Escala de Prognéstico de Orpington proposta para sujeitos
com hemiparesia36, tem sido indicada como uma boa opcao para se qualificar o nivel de
comprometimento motor nas condides de hemiparesia. Esta escala avalia os déficits
motores, a propriocep¢do, o equilibrio e cogni¢do, podendo classificar o nivel de
comprometimento instaurado pela lesdo cerebrovascular nas condicdes de hemiparesia
em leve, moderado e grave37.

Frente ao exposto, o presente estudo teve por objetivo testar a hipétese de que a
predominincia de uso possa ser definida tanto por conveniéncia como por preferéncia
natural de uso nas deficiéncias do tipo hemiparesia, e que esta definicdo ¢ dependente

do nivel de comprometimento motor instaurado.

Materiais e métodos



Sujeitos

Sujeitos sobreviventes de doencas cerebrovasculares com deficiéncia do tipo
hemiparesia foram recrutados entre os pacientes que compunham um cadastro de
participantes no Projeto de Extensdo de Acdo Continua: Viver Sem Limites Em Um
Corpo Pela Metade.

Estes sujeitos formaram uma amostra por conveniéncia (n = 17) cujos critérios de
inclusdo foram: (1) possuir hemiparesia espdstica determinada por AVE em territério de
vascularizacdo da artéria cerebral média, (2) ndo ter sido vitima de outros eventos
isquémicos encefélicos além do evento que gerou a hemiparesia, (3) possuir adequada
compreensao das instrucdes dadas, (4) possuir o minimo de seis meses pos-lesdo. Foram
excluidos da andlise os sujeitos que apresentaram: (1) deficiéncia visual ndo corrigida
por lentes, (2) doencas ortopédicas e (3) comprometimentos vasculares em membros
inferiores.

Todos os sujeitos assinaram o Termo de Consentimento Livre e Esclarecido deste
protocolo de pesquisa que foi aprovado pelo Comité de Etica em Pesquisa da Faculdade

de Ciéncias da Sadde (052/11).

Defini¢do de hemicorpo predominantemente usado

Este estudo considerou que existe uma relagdo de predominincia de uso entre os
hemicorpo conforme proposta por indmeros autores'* ** **. Esta predominéncia de uso
pode ocorrer por conveniéncia ou por preferéncia natural de uso (manuscrito 2).

O hemicorpo predominantemente usado (HPU) definido por conveniéncia correspondia
ao hemicorpo ndo parético, devido ao melhor desempenho obtido pelo fato deste
hemicorpo ndo ter sido afetado pela lesdo cerebrovascular unilateral; enquanto que o

HPU definido por preferéncia natural de uso foi identificado pelo Waterloo Footedness



Questionnaire-Revised (WFQ-R)" e correspondia ao hemicorpo preferido independente
do comprometimento unilateral.

Na mesma l6gica, o hemicorpo ndo predominantemente usado (HNPU) definido por
conveniéncia correspondia ao hemicorpo parético, definido pela espasticidade
identificada e qualificada pela Escala de Ashworth; enquanto o HNPU definido por

preferéncia natural de uso também foi identificado pelo WFQ-R.

Procedimentos experimentais

Foi delineado um estudo observacional do tipo transversal, sendo as medidas coletadas
em um Unico dia no Laboratério de Movimento da Faculdade de Ceilandia,
Universidade de Brasilia. O protocolo de registro dos dados foi realizado na seguinte
sequéncia: (1) entrevista para obtencdo das informacdes relativas aos critérios de
elegibilidade, bem como para estabelecer as caracteristicas séciodemogréficas e clinicas
da amostra; (2) aplicacdo do Mini Exame do Estado Mental (MEEM) para uma breve
avaliacdo do estado cognitivo dos individuos; (3) aplicacdo do Waterloo Footedness
Questionnaire-Revised (WFQ-R) para a avaliagdo da preferéncia natural por um dos
membros inferiores; (4) uso da Escala de Ashworth modificada para qualificar a
espasticidade e definir qual era o hemicorpo parético e (5) afericdo das medidas
antropométricas relativas 2 massa corporal e estatura que foram utilizadas para o célculo

do Indice de Massa Corporal (IMC).

Classificagdo do nivel de comprometimento motor
A avaliagdo do nivel de comprometimento motor foi realizada pela Escala de
Prognéstico de Orpington (EPO)®. Esta escala relaciona-se ao prognodstico de alta

N

hospitalar, mas tem sido constantemente relacionada a capacidade de realizacdo de



atividades de vida didrias em individuos com sequelas cronicas de AVE. A EPO
estabelece pontuacdo varia de 1,6 a 6,8. Desta maneira, pode-se classificar o nivel de
comprometimento relacionado em leve, moderado e grave, considerando as pontuacio

de 1,6 a 3,1 como leve; de 3,2 a 5,2 como moderado e maior ou igual a 5,3 como grave.

Processamento e andlise estatistica

Todas as varidveis foram submetidas a processamentos relativos a estatistica
descritiva, sendo as varidveis qualitativas tratadas por métodos de distribuicdo de
frequéncia e as varidveis quantitativas representadas por medidas de posi¢do e
dispersao.

O teste de Kolmogorov-Smirnov foi utilizado para identificar o tipo de
distribuicao das varidveis quantitativas. Como o teste identificou que a distribuicao das
varidveis ndo possuia um padrdo de distribuicdo Gaussiana, neste estudo optou-se pela
estatistica inferencial ndo paramétrica. Para todos os testes foi considerado um nivel de
significancia determinado por a = 0,05.

O teste de concordancia de Kappa foi utilizado para verificar a concordancia

entre o hemicorpo definido como predominantemente usado pela conveniéncia de uso e

pela preferéncia natural de uso.

Resultados

Caracterizag¢do da amostra
Participaram deste estudo 17 sujeitos com média de idade de 61,18 + 3,13 (média +
EPM) que constituiram um grupo de faixa etdria entre 38 a 82 anos e que estdo

convivendo com a condi¢do de hemiparesia por um periodo médio de 29,47 + 3,85



meses (cronicidade). Caracterizou-se por uma amostra de sobrepeso com uma média de

IMC de 28,71 + 1,06 kg/m? (tabela 1).

< Inserir aqui a tabela 1 >

Apresentaram leve espasticidade e nivel de comprometimento com valores médios de
1,47 + 0,22 e 2,76 £ 0,18 avaliados respectivamente pela Escala Modificada de
Ashworth e pela EPO (tabela 1). O MEEM revelou um perfil de participantes na
amostra com perda cognitiva leve (24,35 + 1,45) e que preferem utilizar o membro
inferior direito (1,00 £ 3,79) conforme identificado pelo WFQ-R. Ainda na figura 1 é
possivel se identificar uma amostra com habitos de vida saudaveis, visto que a minoria
fumava (24%) e bebia (24%), apesar da maioria ter sido classificada como sedentérios
(65%).

A EPO identificou na amostra 11 sujeitos com comprometimento motor leve (64,7%) e
6 sujeitos com comprometimento motor moderado (35,3) conforme € possivel observar
na tabela 2. Também é possivel observar na tabela 2 que somente para 5 sujeitos a
definicdo de preferéncia por conveniéncia de uso concordou com a defini¢do por

preferéncia natural de uso.

< Inserir aqui a tabela 2 >

Concordancia entre os métodos para definicdo de predomindncia de uso

O teste de concordancia de Kappa detectou 5 observacdes concordantes (29,41%) para

um ndmero esperado de concordancia de 8,4 (49,48%) considerando um intervalo de



10

confianca de 95% para 0=0,05 (p<0,05), indicando que a for¢ca de concordancia é muito

abaixo da esperada nestas condi¢des (tabela 3).

< Inserir aqui a tabela 3 >

Ao separar a amostra em dois grupos definidos por nivel de comprometimento: grupo
leve e moderado, foi possivel observar que o teste Kappa mostrou uma tendéncia a
diminuir o nivel de concordancia para o grupo leve (tabela 4) e aumentar esse nivel para

o grupo moderado (tabela 5).

< Inserir aqui a tabela 4 >

Na tabela 4, considerando somente o grupo leve, é possivel observar que o teste de
concordancia de Kappa detectou 3 observagdes concordantes (27,27%) para um nimero
esperado de concordancia de 5,4 (48,76%) considerando um intervalo de confianca de
95% para 0=0,05 (p<0,05), indicando que a forca de concordancia assim como no grupo

total é muito abaixo da esperada nestas condi¢des.

< Inserir aqui a tabela 5 >

Para o grupo moderado, o teste de concordancia de Kappa detectou 2 observagdes
concordantes (33,33%) para um numero esperado de concordancia de 3 (50%)
considerando um intervalo de confianca de 95% para 0=0,05 (p<0,05), indicando que a
forca de concordancia foi quase a esperada nestas condi¢cdes, faltando apenas uma

observacdo concordante para se significativamente concordante pelo teste.
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Discussao

Observa-se nesta amostra caracteristicas temporais (idade e cronicidade) e
sociodemogréficas semelhantes aos de trabalhos previamente publicados pelo nosso
grupo’ > ¥ Clinicamente, observa-se uma amostra leve e moderadamente
comprometida do ponto de vista motor, com capacidade cognitiva levemente
prejudicada, o que é comum para uma populacdo de sujeitos com hemiparesia que
acabou desenvolvendo a capacidade de se locomover com marcha ceifante®™ .

E importante considerar para este trabalho que a predominéncia de uso considerada foi
para dominancia do membro inferior enquanto sendo utilizado para suporte de peso
(estabilizacdao postural) e para mobilidade'*'®. E que diferente do que acontece em
pessoas sem comprometimento unilateral, para a pessoa com deficiéncia do tipo
hemiparesia estas fun¢des ndo estdo divididas entre os dois hemicorpos.

Nos individuos leves e moderados a predominancia por preferéncia natural parece ainda
estar presente, j4 que a disfuncdo neurolégica nio comprometeu a capacidade de
utilizacdo do hemicorpo afetado a ponto de ndo ser mais conveniente o seu uso. Esta
evidéncia foi confirmada pelo baixo indice de concordancia observado (tabela 3).

Para o grupo de sujeitos com hemiparesia classificado como leve o indice de
concordancia foi menor ainda (figura 4). Entretanto, para o grupo classificado como
moderado comprometimento motor, uma tendéncia a maior concordancia foi observada
(figura 5).

Provavelmente, para os individuos com hemiparesia moderada e grave, bem como para

os individuos com hemiplegia, o lado parético apresenta comprometimentos que geram

um menor desempenho no hemicorpo afetado pela lesdo hemisférica. Esta condi¢do faz
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com que o individuo nao tenha opcao de continuar mantendo sua preferéncia natural de
uso, restando ao individuo assumir o lado mais conveniente para uso, o hemicorpo nao
afetado. J4 os individuos com hemiparesia classificados como leve, provavelmente
conseguem ainda manter o hemicorpo predominantemente usado aquele definido pela
preferéncia natural de uso antes da lesao.

Conclui-se neste trabalho que a maior ocorréncia do hemicorpo preferido ser também o
convenientemente usado foi mais observada no grupo com maior comprometimento
(moderado), sugerindo que o nivel de comprometimento motor influencia na defini¢cao
do hemicorpo predominantemente usado em sujeitos com deficiéncia do tipo

hemiparesia.
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Tabelas

Tabela 1. Caracterizacdo da amostra (n=17) por varidveis quantitativas e qualitativas.

Caracteristicas Hemiparesia
Idade (anos) 61,18 £3,13
Cronicidade (meses) 29,47 £ 3,85
IMC (kg/m?) 28,71 + 1,06
Escala de Ashworth (pontos) 1,47 £0,22
Orpington (pontos) 2,76 £ 0,18
MEEM (pontos) 24,35 £ 1,45
WFQ-R (pontos) 1,00 + 3,79

Género, n (%)
Masculino 12 (71)
Feminino 05 (30)

Habitos de Vida, n (%)

Tabagismo 04 (24)
Etilismo 04 (24)
Sedentarismo 11 (65)

IMC - Indice de Massa Corporal; WFQ-R — Waterloo Footedness Questionnaire-
Revised e MMEM - Mini Exame do Estado Mental. Dados quantitativos expresso em
média £ EPM (Erro Padrao da Média). Dados qualitativos expressos em distribuicio de
frequéncia absoluta (n) e relativa (%).
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Tabela 2. Classificacdo dos hemicorpos predominantemente usados por conveniéncia
de uso (hemicorpo ndo parético) e por preferéncia natural de uso (Waterloo Footedness
Querstionnaire) quanto ao nivel de comprometimento motor (Orpington) e
concordancia entre os critérios que definiram a predominancia.

Conveniéncia de Uso  Preferéncia de Uso  Orpington  Classificagdo Concordante?

Sujeito (Paresia) (WFQ-R) (Escore)
H1 E D 2,4 Leve Nio
H2 D D 2.4 Leve Sim
H3 D E 2,4 Leve Nio
H4 D D 2.8 Leve Sim
H5 D E 2,8 Leve Niao
H6 D E 2,0 Leve Niao
H7 E D 2,0 Leve Nio
H8 E D 2,0 Leve Niao
H9 D D 3,2 Moderado Sim
H10 E D 1,6 Leve Niao
HI1 E D 3,2 Moderado Nio
H12 E D 3,2 Moderado Nao
H13 E E 3,2 Moderado Sim
H14 E D 2.8 Leve Niao
H15 D E 5,0 Moderado Nio
H16 E E 2.8 Leve Sim
H17 D E 3,2 Moderado Niao

Hn — Ordem de avaliacdo dos sujeitos com hemiparesia que compuseram a amostra; E —
Hemicorpo Esquerdo; D — Hemicorpo Direito; WFQ-R — Waterloo Footedness
Questionnaire-Revised.
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Tabela 3. Concordancia entre os métodos de definicilo do hemicorpo
predominantemente usado por conveniéncia de uso (definido pela localizacdo da
paresia) e por preferéncia natural de uso (identificado pelo Waterloo Footedness
Querstionnaire).
Preferéncia de Uso —
Conveniéncia de Uso |

Hemicorpo Esquerdo  Hemicorpo Direito  Total

Hemicorpo Esquerdo 2 5 7
Hemicorpo Direito 7 3 10
Total 9 8 17

O valor indicado em cada célula indica a quantidade de combinagdes observadas na
amostra (n=17) entre os hemicorpos indicados na linha e na coluna que intersectam a
célula.
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Tabela 4. Concordancia entre os métodos de definicilo do hemicorpo
predominantemente usado por conveniéncia de uso (definido pela localizacdo da
paresia) e por preferéncia natural de uso (identificado pelo Waterloo Footedness
Querstionnaire) para o grupo com hemiparesia classificada como leve.
Preferéncia de Uso —
Conveniéncia de Uso |

Hemicorpo Esquerdo  Hemicorpo Direito  Total

Hemicorpo Esquerdo 1 3 4
Hemicorpo Direito 5 2 7
Total 6 5 11

O valor indicado em cada célula indica a quantidade de combina¢des observadas no
grupo de sujeitos classificados como leves (n=11) entre os hemicorpos indicados na
linha e na coluna que intersectam a célula.
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Tabela 5. Concordancia entre os métodos de definicilo do hemicorpo
predominantemente usado por conveniéncia de uso (definido pela localizacdo da
paresia) e por preferéncia natural de uso (identificado pelo Waterloo Footedness
Querstionnaire) para o grupo com hemiparesia classificada como moderado.
Preferéncia de Uso —
Conveniéncia de Uso |

Hemicorpo Esquerdo  Hemicorpo Direito  Total

Hemicorpo Esquerdo 1 2 3
Hemicorpo Direito 2 1 3
Total 3 3 6

O valor indicado em cada célula indica a quantidade de combina¢des observadas no
grupo de sujeitos classificados como moderados (n=6) entre os hemicorpos indicados na
linha e na coluna que intersectam a célula.
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6. DISCUSSAO GERAL E CONCLUSOES

Ao que parece, a paresia pode interferir na dominéncia adotada na condi¢do de
hemiparesia, modificando principalmente a influéncia do membro dominante sobre as
habilidades de precisdao em individuos sauddveis. Contudo, evidéncias sugerem que a

dominancia nao interfere no equilibrio em apoio unipodal em sujeitos saudaveis®.

Em primeira andlise seria f4cil sugerir que a predominincia de uso na
hemiparesia seria definida por conveniéncia, visto que passa a ser mais vantajoso
sobrecarregar 0 membro inferior ndo parético, o que também justificaria uma possivel
reducdo das atividades motoras envolvendo os membros inferiores nesta populagﬁo“,
entretanto, nossas evidéncias apontam que em alguns dos sujeitos com hemiparesia a

preferéncia de uso poderia estar mantida.

Considerando que os comprometimentos unilaterais observados dentre os
sobreviventes de doencas cerebrovasculares podem ter diferentes niveis de

. 2
comprometimento motor’> > % ¢

que podem variar de hemiplegias (paralisias totais) a
hemiparesias (paralisias parciais) com qualidade varidvel’: leve, moderada ou grave; o
modelo tedrico sugerido nesta dissertacdo e as evidéncias obtidas destacam que a
predominincia de uso nas condicdes de hemiparesia seriam definidas tanto por
conveniéncia, para as condi¢des de hemiplegia e hemiparesia moderada a grave, quanto
pela preferéncia de uso j4 manifestada antes do evento cerebrovascular, para as

hemiparesias moderadas e leves.

Conclui-se entdo que pode ser um erro considerar que toda pessoa com
hemiparesia assume uma postura em pé com distribuicao assimétrica do suporte de peso
que sobrecarga o lado bom (ndo afetado pela paresia) e outro erro considerar que o
hemicorpo predominantemente usado por esta populacio é esse ndo afetado pela

paresia.

As informacdes discutidas nesta pesquisa devem nortear estudos futuros e
devem ser consideradas na proposi¢cdo de programa de reabilitacdo para as pessoas com

deficiéncia do tipo hemiparesia.
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ANEXO B - INSTRUCOES PARA SUBMISSAO DE MANUSCRITO A
REVISTA MEDICAL HYPOTHESIS

Guidelines for Authors on the construction of articles

The purpose of Medical Hypotheses is to publish interesting theoretical papers.
The journal will consider radical, speculative and non-mainstream scientific
ideas provided they are coherently expressed.

Medical Hypotheses is not, however, a journal for publishing workaday reviews
of the literature, nor is it a journal for primary data (except when preliminary
data is used to lend support to the main hypothesis presented). Many of the
articles submitted do not clearly identify the hypothesis and simply read like
reviews.

These notes are designed to help authors formulate an article for Medical
Hypotheses in such a way that the article is clearly distinguishable from a
review. These are guidelines only and the Editor is happy to accept other formats
provided that the principal requirements are met.

An hypothesis

Roughly speaking, an hypothesis should be an organized logical structure (or
model) that accounts for (some) known facts, and which has real world
consequences that are (in principle) observable.

The consequences of an hypothesis constitute predictions that may be tested
against observations and experiments to determine whether some of them are
(apparently) fulfilled.

Most articles for Medical Hypotheses should fulfil the requirements of an
hypothesis, and the logic of the proposals should be clearly stated and evaluated.

Medical Hypotheses is a general journal and articles need to be intelligible to a
wide audience in medicine and bioscience, including those who may not be
specialists in the field. Clarity of presentation and concision are key
requirements.

Abstract/ Summary

The abstract should present the paper in microcosm. It should contain explicit
details of the hypothesis being advanced, the main lines of supporting evidence
and the most important implications.

Introduction/Background

The introduction should be a concise introduction to the scientific area to be
addressed, supported by appropriate references and should set the scene for the
hypothesis. The introduction should not be an attempt to review the evidence in
detail.
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The Hypothesis/Theory

The hypothesis needs to be set out in explicit detail. Typically it should be clear
why and how the hypothesis is different from current thinking, how the idea has
evolved, and why it is important.

The scientific logic of the hypothesis should be clearly evident (eg. the steps in
its causal assumptions).

Evaluation of the hypothesis/idea

The proposed hypothesis should be evaluated in the light of known and
published information. Generally, this entails an evaluation of both evidence in
support and evidence (apparently) against the hypothesis. Only relevant, and
critically evaluated, papers should be cited.

An hypothesis should, if correct, have implications and make predictions. These
predictions are (in principle) amenable to further observation and
experimentation that could tend to confirm or refute the hypothesis. Typically,
authors would be expected to indicate how their hypothesis might be tested.

Empirical data

Inclusion of extensive new data is not usually acceptable in Medical Hypotheses
papers. However, at the Editor's discretion, pilot data may be included when it is
required for support of the proposed hypothesis, and when it is unlikely to be
published in its own right.

Consequences of the hypothesis and discussion

The importance of the hypothesis may need to be stated explicitly, with a
discussion of the potential implications for the area of science under discussion
if the hypothesis were to be confirmed.

References

As a general rule, references should be limited to those that have a direct bearing
on the understanding of the hypothesis.

Figures and Tables

Diagrams, figures or tables may be invaluable in explaining the hypothesis.
Tables may be a good way of presenting evidence for and against a hypothesis in
a way which makes the strengths and weaknesses of the argument quickly
apparent to the reader. Explanatory diagrams and figures are welcome - so long
as they clarify the argument.

Authors are requested to submit their manuscript and figures online via
http://www.ees.elsevier.com/ymehy. This is the Elsevier web-based submission
and review system. You will find full instructions located at this site - a Guide
for Authors and a Guide for Online Submission. Please follow these guidelines
to prepare and upload your article. Once the uploading is done, our system
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automatically generates an electronic pdf proof, which is then used for
reviewing. All correspondence, including notification of the Editor's decision
and requests for revisions, will be managed via this system.

Paper submissions are not normally accepted. If you cannot submit
electronically, please email the editorial office for assistance on
medicalhypotheses @elsevier.com. Manuscripts may also be submitted to:
Editorial Office, c/o Joanne Hodgkinson, Elsevier Limited, The Boulevard,
Langford Lane, Kidlington, OX5 1GB, UK.

The Editors cannot accept responsibility for damage to or loss of typescripts. A
paper is accepted for publication on the understanding that it has not been
submitted simultaneously to another journal in the English language. Rejected
papers will not be returned to authors except on request.

The Editors reserve the right to make editorial and literary corrections. Any
opinions expressed or policies advocated do not necessarily reflect the opinions
or policies of the Editors.

Document Lay Out

Papers should be set out as follows, with each section beginning on a separate
sheet: title page, summary, text, acknowledgements, references, tables, captions
to illustrations.

Title

The title page should give the following information: (1) title of article; (2)
initials and name of each author, with highest academic degree(s); (3) name and
address of the department or institution to which the work should be attributed;
(4) name, address, telephone and fax numbers and E-mail address of the author
responsible for correspondence and to whom requests for offprints should be
sent; and (5) sources of support in the form of grants.

Abstract

The abstract is the most important section of the paper since it will be widely
and freely disseminated by scientific indexing systems, and will be read far more
often than the whole paper. Great care should therefore be taken to provide an
informative abstract which summarizes the main argument of the paper. The
maximum length allowed is 400 words. The abstract should not contain any
references, because it will sometimes be disseminated in isolation from the rest
of the paper.

Within the Text

Papers should be subdivided as the author desires, bearing in mind that the use
of headings usually enhances the reader's comprehension. Major heading should
be in capital letters at the centre of the page, minor headings in lower case letters
(with an initial capital letter) at the left hand margin. It is suggested that authors
bear in mind that hypotheses may be more persuasive when their implications
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are made explicit - for example, including suggestions for observational or
experimental testing.

Maximum Length

Papers should normally be restricted in length to a maximum of 40 pages of
double spaced 12 point type including tables, illustrations and references.

Reference Format

The accuracy of references is the responsibility of the author. References should
be entered consecutively by Arabic numerals in parentheses in the text. The
references should be listed in numerical order on a separate sheet in double or
triple spacing. References to journals should include the authors' names and
initials (list all authors when six or fewer; when seven or more, list only the first
three and add 'et al.', full title of paper, abbreviated journal title, using Index
Medicus abbreviations, year of publication, volume number, first and last page
numbers. Internet references should include author, title, web address, date of
publication (if known), and the date on which the website was accessed.

Figures

All line illustrations should present a crisp black image on an even white
background. The illustrations should be 127 x 173 mm (5 x 7 in) in size, or no
larger than 203 x 254 mm (8 x 10 in).

Photographic illustrations and radiographs should be submitted as clear, lightly
contrasted black-and-white prints (unmounted), sizes as above.
Photomicrographs should have the magnification and details of staining
techniques shown. X-ray films should be submitted as photographic prints,
carefully made to bring out the detail to be illustrated, with an overlay indicating
the area of importance.

Figures should be submitted appropriately lettered in capitals. The size of the
letters should be appropriate to that of the illustration, taking into account the
necessary size reduction.

All illustrations should be clearly marked (by a label pasted on the back or by
soft crayon) with figure number and author's name, and the top of the figure
should be indicated by an arrow. Never use ink of any kind. Do not use paper
clips, as these can scratch or mark illustrations. Illustrations in colour cannot be
accepted unless the cost of origination and publication is paid by the author.
Captions should be typed, double-spaced, on separate sheets from the typescript.

Where illustrations must include recognizable individuals, living or dead and of
whatever age, great care must be taken to ensure that consent for publication has
been given. If identifiable features are not essential to the illustration, please
indicate where the illustration can be cropped. In cases where consent has not
been obtained and recognizable features may appear, it will be necessary to
retouch the illustration to mask the eyes or otherwise render the individual
'officially unrecognizable'.
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Tables

These should be double-spaced on separate sheets and contain only horizontal
rules. Do not submit tables as photographs. A short descriptive title should
appear above each table and any footnotes, suitably identified, below. Care must
be taken to ensure that all units are included. Ensure that each table is cited in
the text.

Units & Abbreviations

Avoid abbreviations in the title and abstract. All unusual abbreviations should be
fully explained at their first occurrence in the text. All measurements should be
expressed in SI units. Imperial units are acceptable from USA contributors. For
more detailed recommendations, authors may consult the Royal Society of
Medicine publication entitled Units, Symbols and Abbreviations: A Guide for
Biological and Medical Editors and Authors.

Correspondence

Medical Hypotheses welcomes correspondence, especially when letters are
linked to previous publications in the journal. Alternatively, letters can
summarise extensions of previous work, draw attention to new evidence relating
to theories, describe new ideas, or make general comments concerning the
journal or its field of interest. Letters should be 400 words maximum length,
inclusive of any references.

Reviewers

Authors are asked to supply the names and email addresses of at least 3 and up
to 5 potential reviewers for their manuscript. Please do not suggest reviewers
from your own institution, previous or current collaborators or Editorial Board
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ANEXO C - INSTRUCOES PARA SUBMISSAO DE MANUSCRITO A
REVISTA BRASILEIRA DE FISIOTERAPIA

Scope and policies

The Brazilian Journal of Physical Therapy (BJPT) publishes
original research articles on topics related to the areas of
physical therapy and rehabilitation, including clinical, basic
or applied studies on the assessment, prevention, and
treatment of movement disorders.

Our Editorial Board is committed to disseminating quality
scientific investigations from many areas of expertise.

The BJPT accepts the following types of study, which must
be directly related to the journal's scope and expertise areas:

a) Experimental studies: studies that investigate the
effect(s) of one or more interventions on outcomes directly
related to the BJPT's scope and expertise areas. Experimental
studies include single-case experimental studies, quasi-
experimental studies, and clinical trials. The World Health
Organization defines clinical trial as any research study that
prospectively allocates human participants or groups of
humans to one or more health-related interventions to
evaluate the effect(s) on health outcome(s). Therefore, any
study that aims to analyze the effect of a given intervention
is considered as a clinical trial. Clinical trials include single-
case studies, case series (a single group without a control
group for comparison), non- randomized controlled trials and
randomized controlled trials. Randomized controlled trials
must follow the CONSORT (Consolidated Standards of
Reporting Trials), recommendations, which are available at:
http://www.consort-statement.org/consort-
statement/overview(/. On this website, the author must
access the CONSORT 2010 checklist, which must be
completed and submitted with the manuscript. All
manuscripts must also contain a CONSORT Statement 2010
Flow Diagram. From 2014, the entire submission process of
experimental studies should address this recommendation.

b) Observational studies: studies that investigate the
relationship(s) between variables of interest related to the
BJPT' scope and expertise areas without direct manipulation
(e.g. intervention). Observational studies include cross-
sectional studies, cohort studies, and case-control studies.

¢) Qualitative studies: studies that focus on understanding
needs, motivations, and human behavior. The object of a
qualitative study is guided by in-depth analysis of a topic,
including opinions, attitudes, motivations, and behavioral



patterns without quantification. Qualitative studies include
documentary and ethnographic analysis.

d) Literature reviews: studies that analyze and/or
synthesize the literature on a topic related to the scope and
expertise areas of the BJPT. Critical or narrative reviews will
only be published by invitation from the editors. Systematic
reviews that include meta-analysis will have priority over
other systematic reviews. Those that have an insufficient
number of articles or articles with low quality and do not
include an assertive and valid conclusion about the topic will
not be considered for peer-review analysis.

e) Methodological studies: studies centered on the
development and/or evaluation of psychometric properties
and clinimetric characteristics of assessment instruments.
They also include studies that aim to translate and/or cross-
culturally adapt foreign questionnaires into Brazilian
Portuguese. The authors' permission for translation and/or
adaptation of the original instrument must be included in the
submission process.

The EQUATOR Network website (http://www.equator-
network.org/resource-centre/library-of-health-research-
reporting) includes a full list of guidelines available for each
type of study, such as the STROBE (STrengthening the
Reporting of OBservational Studies in Epidemiology) for
observational studies, the COREQ (Consolidated Criteria For
Reporting Qualitative Research) for qualitative research, the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) for systematic reviews and meta-
analyses, and the GRRAS (Guidelines for Reporting
Reliability and Agreement Studies) for reliability studies.
We recommend that the authors check these guidelines and
adhere to the appropriate checklist before submitting their
manuscripts.

Studies that report electromyographic results must follow the
ISEK (International Society of Electrophysiology and
Kinesiology) Standards for Reporting EMG Data, available
at http://www.isek-online.org/standards_emg.html.

Ethical and legal aspects

Submitting a manuscript to the BJPT implies that the article,
in whole or in part, has not been published by another source
of communication and that it is not being considered for
publication by another journal.

The use of patient initials, names or hospital registration
numbers must be avoided. Patients must not be identified in
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photographs, except with their express written consent
attached to the original article at the time of submission.

Studies in humans must be in agreement with ethical
standards and have the informed consent of the participants
in accordance with National Health Council (NHC)
Resolution 196/96 of the Brazilian Ministry of Health, which
oversees the Human Research Ethics Code. Authors outside
Brazil must follow the guidelines set forth by the Committee
on Publication Ethics (COPE).

Animal experiments must comply with international
guidelines (such as, the Committee for Research and Ethical
Issues of the International Association for the Study of Pain
[Pain, 16:109-110, 1983]).

For studies involving human and animal research, the
manuscript must include the approval number given by the
Research Ethics Committee. The study must be registered in
the National Health Council of the university or hospital or
by the National Health Council nearest to your area. The
BJPT reserves the right not to publish manuscripts that do
not adhere to the legal and ethical rules for human and
animal research.

For clinical trials, any registration that satisfies the
requirements of the International Committee of Medical
Journal Editors (ICMIJE), e.g. http://clinicaltrials.gov/ and/or
http://www.actr.org.au will be accepted. In Brazil, the
authors must access the Brazilian Clinical Trial Registry at
http://www.ensaiosclinicos.gov.br/. The complete list of all
clinical trial registries can be found at:
http://www.who.int/ictrp/network/primary/en/index.html.

From 01/01/2014 the BJPT will effectively adopt the policy
suggested by the International Society of Physiotherapy
Journal Editors (ISPJE) and will require a prospective
registration number (i.e., clinical trials that have begun the
recruitment from this date must register the study BEFORE
the recruitment of the first patient) by the time of the
manuscript submission. For studies that have started
recruitment up to 31/12/2013 retrospective registration will
be accepted.

Authorship criteria

The BJPT accepts submissions of manuscripts with up to six
(6) authors. The BJPT's authorship policy follows ICMJE
requirements for Manuscripts Submitted to Biomedical
Journals (www.icmje.org), which state that "authorship
credit should be based on 1) substantial contributions to
conception and design, acquisition of data, or analysis and
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interpretation of data; 2) drafting the article or revising it
critically for important intellectual content; and 3) final
approval of the version to be published." Conditions 1, 2,
and 3 should all be met. Grant acquisition, data collection
and/or general supervision of a research group do not justify
authorship and must be recognized in the
acknowledgements.

All authors are solely responsible for the content of the
submitted manuscripts. All published material becomes
property of the BJPT, which will retain the copyrights.
Therefore, no material published in the BJPT may be
reproduced without written permission from the editors. All
authors of the submitted manuscript must sign a copyright
transfer agreement form from the date of the acceptance of
the manuscript.

The editors may consider, in exceptional cases, a request for
submission of a manuscript with more than six (6) authors.
The criteria for analysis include the type of study, potential
for citation, methodological quality and complexity, among
others. In these exceptional cases, the contribution of each
author must be specified at the end of the text (after
Acknowledgements and right before References), according
to the guidelines of the International Committee of Medical
Journal Editors and the Guidelines for Integrity in Scientific
Activity widely disseminated by the Conselho Nacional de
Desenvolvimento CientAfico e TecnolA3gico (CNPgq;
http://www.cnpqg.br/web/guest/diretrizes).

Manuscript form and presentation

The BJPT accepts the submission of manuscripts with up to
3,500 words (excluding title page, abstract, references,
tables, figures, and legends). Information contained in
appendices will be included in the total number of words
allowed.

The manuscript must be written preferably in English.
Whenever the quality of the English writing hinders the
analysis and assessment of the content, the authors will be
informed.

It is recommended that manuscripts submitted in English be
accompanied by certification of revision by a professional
editing and proofreading service. This certification must be
included in the submission. We recommend the following
services, not excluding others:
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¢ American Journal Experts
(www.journalexperts.com);

o Scribendi (www.scribendi.com);

e Nature Publishing Groups Language Editing
(https://languageediting.nature.com/login).

The manuscript must include a title and identification page,
the abstract, and keywords before the body of the
manuscript. References, tables, and figures and appendices
should be inserted at the end of the manuscript.

Title and identification page

The title of the manuscript must not exceed 25 words and
must include as much information about the study as
possible. Ideally, the terms used in the title should not appear
in the list of keywords. The identification page must also
contain the following details:

Full title and short title of up to 45 characters to be used as
a legend on the printed pages;

Author: author's first and last name in capital letters without
title followed by a superscript number (exponent) identifying
the institutional affiliation (department, institution, city,
state, country). For more than one author, separate using
commas;

Corresponding author: name, full address, email, and
telephone number of the corresponding author who is
authorized to approve editorial revisions and provide
additional information if needed.

Keywords: up to six indexing terms or keywords in
Portuguese and English.

Abstract

The abstract must be written in a structured format. A
concise presentation not exceeding 250 words in a single
paragraph, in English, must be written and inserted
immediately after the title page. Do not include references,
footnotes or undefined abbreviations.

Introduction

This part of the manuscript should give information on the
subject of investigation, how it relates to other studies in the
same field, and the reasons that justify the need for the study,
as well as specific objective(s) of the study and hypotheses,
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if applicable.
Method

Clear and detailed description of the study participants and
the procedures of data collection, transformation/reduction,
and data analysis in order to allow reproducibility of the
study. The participant selection and allocation process must
be organized in a flowchart containing the number of
participants in each phase as well as their main
characteristics (see model of CONSORT flow diagram).

Whenever relevant to the type of study, the author should

include the calculation that adequately justifies the sample
size for investigation of the intervention effects. All of the
information needed to estimate and justify the sample size
used in the study must be clearly stated.

Results

The results should be presented briefly and concisely.
Pertinent results must be reported with the use of text and/or
tables and/or figures. Data included in tables and figures
must not be duplicated in the text.

Discussion

The purpose of the discussion is to interpret the results and to
relate them to existing and available knowledge, especially
the knowledge already presented in the Introduction. Be
cautious when emphasizing recent findings. The data
presented in the Methods and/or in the Results sections
should not be repeated. Study limitations, implications, and
clinical application to the areas of physical therapy and
rehabilitation sciences must be described.

References

The recommended number of references is 30, except for
literature reviews. Avoid references that are not available
internationally, such as theses and dissertations, unpublished
results and articles, and personal communication. References
should be organized in numerical order of first appearance in
the text, following the Uniform Requirements for
Manuscripts Submitted to Biomedical Journals prepared by
the ICMJE.

Journal titles should be written in abbreviated form,
according to the List of Journals of Index Medicus. Citations
should be included in the text as superscript (exponent)
numbers without dates. The accuracy of the references
appearing in the manuscript and their correct citation in the
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text are the responsibility of the author(s).

Examples:
http://www.nlm.nih.gov/bsd/uniform requirements.html.

Tables, Figures, and Appendices

A total of five (5) combined tables and figures is allowed.
Appendices must be included in the number of words
allowed in the manuscript. In the case of previously
published tables, figures, and appendices, the authors must
provide a signed permission from the author or editor at the
time of submission.

For articles submitted in Portuguese, the English version of
the tables, figures, and appendices and their respective
legends must be attached in the system as a supplementary
document.

Tables: these must include only indispensable data and must
not be excessively long (maximum allowed: one A4 page
with double spacing). They should be numbered
consecutively using Arabic numerals and should be inserted
at the end of the text. Small tables that can be described in
the text are not recommended. Simple results are best
presented in a phrase rather than a table.

Figures: these must be cited and numbered consecutively
using Arabic numerals in the order in which they appear in
the text. The information in the figures must not repeat data
described in tables or in the text. The title and legend(s)

should explain the figure without the need to refer to the text.

All legends must be double-spaced, and all symbols and
abbreviations must be defined. Use uppercase letters (A, B,
C, etc.) to identify the individual parts of multiple figures.

If possible, all symbols should appear in the legends.
However, symbols identifying curves in a graph can be
included in the body of the figure, provided this does not
hinder the analysis of the data. Figures in color will only be
published in the online version. With regard to the final
artwork, all figures must be in high resolution or in its
original version. Low-quality figures may result in delays in
the acceptance and publication of the article.

Acknowledgements: these must include statements of
important contributions specifying their nature. The authors
are responsible for obtaining the authorization of
individuals/institutions named in the acknowledgements.
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Electronic submission

Manuscript submission must be done electronically via the
website http://www.scielo.br/rbfis. Articles submitted and
accepted in Portuguese will be translated into English by
BJPT translators, and articles submitted and accepted in
English will be forwarded to BJPT English proofreaders for
a final review.

It is the authors' responsibility to remove all information
(except on the title and identification page) that may identify
the article's source or authorship.

When submitting a manuscript for publication, the authors
must enter the author details into the system and attach the
following supplementary documents:

Cover letter;

Conflict of interest statement;

Copyright transfer statement signed by all authors.
Other documents when applicable (e.g. permission to
publish figures or excerpts from previously published
materials, checklists, etc.).

bl e

Fast Track Submission

In the Fast Track submission, the BJPT receives and
evaluates manuscripts that have been submitted to and
rejected by other journals indexed in Journal Citation
Reports (JCR). To be eligible, the manuscript must be in
accordance with the BJPT's Scope and Policies section and
with sections 2 and 3 of this document, and it must meet the
following requirements:

¢ The international journal to which the manuscript
was previously submitted must have a JCR impact
factor higher than 0.80;

¢ The manuscript must have completed the full peer-
review process in the previous journal. Manuscripts
rejected in the initial editor review will not be
accepted;

e Fast Track submission must include: a) the
manuscript with highlighted changes; b) point-to-
point responses to the reviewers' comments; ¢) a
letter with the name and impact factor of the previous
journal and the justification for publication in the
BJPT, explaining (if needed) the items that were not
satisfied regarding the reviewers' comments and/or
the journal's editorial decision of the international
journal; d) the official email from the other journal
(reviewer and editor letters with detailed review),
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which must be forwarded in full WITHOUT
EDITING, i.e., the response e-mail must be
forwarded to the BJPT (rbfisio-aw @ufscar.br); e) any
additional information requested by the BJPT.

The review process

With the exception of Fast Track manuscripts, submissions
that meet the standards established and presented in
accordance with the BJPT editorial policies will be
forwarded to the area editors, who will perform an initial
assessment to determine whether the manuscripts should be
peer-reviewed. The criteria used for the initial analysis of the
area editor include: originality, pertinence, clinical relevance,
and methodology. The manuscripts that do not have merit or
do not conform to the editorial policies will be rejected in the
pre-analysis phase, regardless of the adequacy of the text and
methodological quality. Therefore, the manuscript may be
rejected based solely on the recommendation of the area
editor without the need for further review, in which case, the
decision is not subject to appeal. The manuscripts selected
for pre-analysis will be submitted to review by specialists,
who will work independently. The reviewers will remain
anonymous to the authors, and the authors will not be
identified to the reviewers. The editors will coordinate the
exchange between authors and reviewers and will make the
final decision on which articles will be published based on
the recommendations of the reviewers and area editors. If
accepted for publication, the articles may be subject to minor
changes that will not affect the author's style. If an article is
rejected, the authors will receive a justification letter from
the editor. After publication or at the end of the review
process, all documentation regarding the review process will
be destroyed.

Areas of expertise

1. Physiology, Kinesiology, and Biomechanics; 2.
Kinesiotherapy/therapeutic resources; 3. Motor development,
acquisition, control, and behavior; 4. Education, Ethics, Deontology,
and Physical Therapy History; 5. Assessment, prevention, and treatment
of cardiovascular and respiratory disorders; 6. Assessment, prevention,
and treatment of aging disorders; 7. Assessment, prevention, and
treatment of musculoskeletal disorders; 8. Assessment, prevention, and
treatment of neurological disorders; 9. Assessment, prevention, and
treatment of gynecological disorders; 10. Assessment and measurement



in Physical Therapy; 11. Ergonomics/Occupational Health.
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