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APRESENTACAO

A presente dissertagdo de Mestrado foi desenvolvida na Universidade Federal de
Uberlandia com financiamento do CNPq e FAPEMIG, sob a orientagdo da Profa. Dra.
Camilla Zamfolini Hallal. A apresentacdo dé-se inicialmente pela Fundamentagdo Tedrica
com o objetivo de elucidar o conteddo referencial utilizado em todas as etapas da realizacdo
desta pesquisa. Na sequéncia, segue a apresentacdo do artigo cientifico, produto das coletas e

processamento de dados realizados durante a execucao do Mestrado.

O artigo foi submetido na lingua inglesa, de acordo com as exigéncias da Revista
Brasileira de Fisioterapia, entretanto, para efeito da apresenta¢do, neste momento como parte

integrante desta defesa de mestrado, o mesmo estd apresentado em portugués.
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FUNDAMENTACAO TEORICA

Doenga de Parkinson

A Doenca de Parkinson (DP) foi descrita oficialmente pela primeira vez em 1817, pelo
médico inglés James Parkinson, com a denominag¢do de “Paralisia Agitante” (BERRIOS,
2016). Quarenta anos mais tarde, o neurologista francés Jean Martin Charcot, sugeriu a
denominacdo da enfermidade como Doenca de Parkinson em homenagem a James Parkinson.
Além disso, Charcot agregou diversas informagdes para a caracterizacdo da doenca, dentre
elas, destacam- se os sinais cardinais de rigidez, bradicinesia, tremor e alteragdes posturais,

facilitando seu diagndstico e também prop0ds pioneiramente seu tratamento (TEIVE, 1998).

Calcula- se que mundialmente a DP atinge cerca de 1% da populagdo acima de 65
anos, sendo entdo, cerca de seis milhdes de pessoas acometidas (CHARDOSIM et al., 2018).
Segundo a Organiza¢do Mundial de Saide atualmente ha mais de 200 mil casos da doenga no
Brasil, com o aumento da expectativa de vida da populacdo estima-se um aumento também na
quantidade de pessoas com a doengca (CHARDOSIM et al., 2018), no Brasil é estimado que
até 2030 haverao cerca de 340 mil casos (DORSEY et al.; 2007).

A DP € uma afeccdo neuroldgica de cardter degenerativo, progressivo, cronico, e
polissintomatico (MONTEIRO et al., 2017). Resulta da destrui¢do de neurdnios motores da
substancia negra (TEDLA; GULAR; RANI, 2017), os quais, sdo encarregados de sintetizar o
neurotransmissor dopamina que, coordena a transmissdo dos comandos conscientes
provenientes do cortex cerebral para todos os musculos do corpo humano (BARROS et al.,

2007).

Apesar dos inimeros avangos na area da sadde, ainda nao se sabe exatamente quais sao
as causas que levam a essa progressiva destruicdo dos neurdnios, sendo assim, uma grande
parte dos casos de Parkinsonismo sdo diagnosticados como idiopéaticos. Porém, acredita- se
que o desencadeamento da doenca seja multifatorial, e tenha atuacdo de fatores genéticos e

fatores ambientais (MARfN et al., 2018; HURTADO et al., 2016).

A partir das caracteristicas observadas nos portadores de DP Hoehn e Yahr (1967) a

classificaram em cinco estagios, sendo que, no estagio 0 ainda ndo hd sinais da doenga e no
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estdgio 5 os individuos encontram- se confinados a cama ou cadeira de rodas, sendo esse 0 mais

SEVEro.

Embora a DP seja uma enfermidade com sintomas predominantemente motores
(FELIPPE et al., 2014) uma quantidade considerdvel dos pacientes recém-diagnosticados ja
apresentam alguma deficiéncia cognitiva (EYGELSHOVEN et al., 2017), seja na linguagem,
memoria, funcdo executiva, atengdo, aspectos visoespaciais (MUSLIMOVIC et al., 2005)

além de, distirbios do sono, depressdo e fadiga (FERNANDES et al., 2015).

Em relacdo aos sintomas motores da DP, destacam- se a rigidez, a bradicinesia, o
tremor, a instabilidade postural e as alteracOes na marcha. A rigidez é conceituada como um
aumento continuo do tonus muscular, causando maior resisténcia ao movimento passivo e
nao € velocidade-dependente (DOHERTY et al.,, 2011). A bradicinesia ou acinesia €
considerada uma das manifestacoes mais incapacitantes (TEDLA; GULAR; RANI, 2017),
pois, a lentidao e o tempo dispendido de movimento causam um aumento da dependéncia nas
atividades cotidianas. O tremor da DP é observado em situacdes de repouso, que reduz ou
cessa com o inicio de algum movimento, podendo reaparecer quando o individuo conservar
uma acdo ou postura mais duradoura (HELMICH et al., 2012). A instabilidade postural
constitui numa das principais causas para risco de quedas (MORAIS et al., 2017), pois afeta o
controle do equilibrio (FERRAZ et al., 2017); além das modifica¢des na marcha, que se torna

em bloco e com aspectos de festinacdo (JELLISH et al., 2015).

Marcha na DP, Dupla Tarefa e Variabilidade

Nas ultimas décadas tém sido realizados vérios estudos relacionados com a marcha
humana e suas alteragdes, o que € primordial para entender, desenvolver e efetuar novos
conjuntos de investigacdo do sistema locomotor e assim sugerir agdes terapéuticas mais

eficazes (ANTUNEZ et al., 2013).

A deambulacdo ¢ uma das atividades de vida didria mais comuns indicando
independéncia e concep¢do de uma boa qualidade de vida (PERRY, 2005). E, apesar da sua
realizacdo parecer uma tarefa simples, caminhar € uma tarefa complexa e com infindas
interacOes entre as fungdes sensoriais € motoras mesmo para os individuos sauddveis

(DONALD, 2011), tornando- se ainda mais complicada para os individuos com DP.
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A marcha eficaz € aquela onde se tem uma efetuacdo apropriada com o menor gasto
energético possivel, evitando assim, a fadiga e as quedas (PERRY, 2005), sendo que, estas

ultimas possuem significantes indices de ocorréncia entre os individuos idosos e com DP.

Dentre os parametros cinemadticos da marcha, podem-se mencionar as varidveis
temporais, as quais apresentam notavel relevancia clinica, como por exemplo, tempo de passo,
tempo de passada, tempo de balango, tempo de apoio simples e tempo de duplo apoio

(DONALD, 2011; FALLOPA; ALBERTONI, 2008).

A marcha parkinsoniana possui alteragdes consequentes dos proprios sintomas motores
e estas sdo intensificadas durante condi¢des de dupla tarefa. Sabe- se que nestas condigOes,
geralmente hd uma diminuicio no comprimento do passo e na velocidade da marcha,
além de um aumento na variabilidade entre as passadas (SOUSA et al., 2014), bem como no
tempo de passo (AL-YAHYA et al., 2011).

A execug¢do de duplas tarefas € uma atividade cotidiana, sendo pré requisito para uma
vida independente (MARINHO; CHAVES; TABARAL, 2014), nos individuos sadios, as
regides corticais motoras iniciam 0s movimentos, ao passo que, os nucleos da base os efetuam,
regulam e aprimoram, permitindo que o cértex motor fique disponivel para outras atividades
que requerem atencao (MORRIS et al., 2005). Como a automaticidade produzida pelos
nucleos basais é acometida na DP, um controle consciente continuo torna-se fundamental para
realizacdo da marcha (ROCHESTER et al., 2008; BEKKERS et al., 2018). Assim sendo,
quando hd a execucdo de tarefas concorrentes, as regides frontais ficam responsdveis a
atividade secundéria e a deambulacdo € majoritariamente controlada pelos nucleos basais
defeituosos, o que causa a interferéncia negativa da dupla tarefa sobre a marcha (BRAUER et

al., 2011).

O movimento humano tem como uma das suas caracteristicas principais a variabilidade
(ROEMMICH et al., 2012), sendo esta uma medida referente a mobilidade (STERGIOU;
DECKER, 2011). A variabilidade pode ser definida como as alteracdes comuns que
acontecem na execucdo de uma tarefa com multiplas repeticdoes (ROEMMICH et al.,2012),
valores 6timos na variabilidade geralmente indicam um comportamento altamente estavel
porém, quando relatada em altos valores a variabilidade demonstra ter intima relacdo com a
instabilidade (ROEMMICH et al., 2012) e consequentemente pode causar quedas tanto em
idosos como em individuos com DP (STERGIOU; DECKER, 2011).



16

A variabilidade durante a marcha é de fundamental importancia, pois, proporciona
condi¢des de adequacdo a tarefa de acordo com as demandas ambientais. Entretanto, para que
a marcha se mantenha estidvel, a variabilidade deve permanecer baixa. Altos valore na
variabilidade condizem com uma falta de padronizacio do movimento, o qual se torna mais
instavel e geralmente estd relacionado a acometimentos e/ ou lesdes como ocorre nos

individuos com DP (HAUPENTHAL; PEREIRA; MICHAELSEN, 2010).

Quedas

Individuos com DP possuem uma maior instabilidade postural, a qual contribui para o
aumento do risco de quedas nessa populacdao (WARLOP et al., 2016); consoante a isso, as
queixas motoras principais destes estdo relacionadas exatamente com as alteracdes da marcha
e as quedas (RUBINSTEIN; GILADI; HAUSDOREFF, 2002), sendo esta ultima relatada em
cerca de 60% dos individuos com a doenga pelo menos uma vez ao ano (CAETANO et al.,

2018).

A maioria das quedas geralmente ocorre durante alguma forma de locomogio
(RODRIGUES; FRAGA; BARROS, 2014), e, a partir desta informacao, varios estudos tentam
estabelecer alguma relacdo entre o risco de quedas e os parimetros espago- temporais da
marcha. Sabe- se que altos valores na variabilidade da marcha aumentam o risco de quedas
tanto em idosos como em individuos com DP, (ROEMMICH et al., 2012) assim como a
realizacdo de outras tarefas concomitante a deambulagdo (THALER-KALL et al., 2015;
GABNER et al., 2017).

Além de consequéncias fisicas, as quedas podem gerar problemas sociais e
psicoldgicos, pois, muitos dos individuos que ja sofreram quedas restringem suas atividades
por medo de repeticdo do episédio, o que favorece o declinio funcional, colaborando para o
isolamento social e consequentemente caso de depressio (MOREIRA; SAMPAIO;
KIRKWOOQD, 2015).

Com o envelhecimento a ocorréncia de quedas torna-se mais frequente, sendo ainda
mais relevante nos individuos com algum tipo de distirbio, como os com DP. Calcula-se que
anualmente, 25 a 40% das quedas ocorrem na populacdo acima de 65 anos, sendo que, mais da

metade desses caem rotineiramente, podendo levar a morbidade (KIRKWOQOD; ARAUJ O;
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DIAS, 2006), e consequentemente a perda de independéncia e institucionalizacdo (JELLISH et
al., 2015) e, at¢ mesmo a mortalidade. Esses valores ficam ainda mais alarmantes quando

consideramos que, o risco de quedas nos individuos com DP aumenta nove vezes, quando

comparados com idosos sauddveis (CONRADSSON et al., 2012).

Acidentes de transito

Atualmente os acidentes de transito sdo considerados modernas epidemias, as quais
geram danos 4 saude, podendo levar ou n3o ao obito, e dispéndios aos cofres publicos,
relacionados a custos hospitalares e de despesas previdencidrias (Programa de Reducdo da
Morbimortalidade por Acidentes de Transito: Mobilizando a Sociedade e Promovendo a

Saude, 2002).

Os idosos representam um grupo de alto risco por sua alta vulnerabilidade, advinda do
processo natural de senescéncia. J4 os individuos com DP, num processo de senilidade,
apresentam défictis ainda mais agravados em suas capacidades funcionais, habilidades, e
atencdo para realizar a travessia de rua, sendo mais vulnerdveis ainda (RODRIGUEZ et al.,
2013). Estes riscos sdo ainda mais evidentes nos individuos em estdgios iniciais da DP ja que,
estdo amplamente inseridos nas atividades sociais, € 1sso inclui a travessia de rua (PINTO et
al., 2016). Além disso, devido a sua fragilidade, ambos sdo mais susceptiveis a morte por

incidentes e lesdes (CARDONA et al,. 2017).

Mundialmente cerca de 1,24 milhdes de pessoas morrem todo ano vitimas de acidentes
de transito, sendo que, os pedestres, um dos grupos mais afetados no transito, representam
22% desses Obitos. Assim, a mortalidade por acidentes de transito estd entre as principais
causas de mortes no mundo, sendo a nona colocada. Nao o bastante, cerca de 20 a 50 milhdes
de pessoa padecem com lesdes nao fatais advindas destes acidentes (WHO, 2016). Juntamente
a isso, o Brasil ocupa a 4* posi¢ao dentre os paises com maior taxa de mortalidade devido a
acidentes de transito (SOUSA et al.,, 2017 ). A partir desses dados é notada a relevancia
social e epidemioldgica do problema e a grande necessidade de intervir imediatamente
(Programa de Reducdo da Morbimortalidade por Acidentes de Transito: Mobilizando a

Sociedade e Promovendo a Saude, 2002).
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ABSTRACT

Background: Individuals with Parkinson's disease (PD) have motor symptoms that generally
impair gait considerably increasing the risk of falls. During dual tasks, such as at the street
crossing, this risk can be even greater. The variability of gait time parameters is considered an
important predictor of risk of falls. Objective: To analyze the variability of temporal
kinematic variables of gait during simulation of street crossing in patients with PD. Methods:
We studied 19 elderly patients with idiopathic PD at an early stage. The evaluation of gait
took place on a walkway in three different conditions: gait with preferred speed (Condition 1),
gait with simulation of street crossing (Condition 2) and gait with simulation of street crossing
in reduced time (Condition 3). For the data collection, the foot switch contact sensor system
(Noraxon®) was used. Results: There was no significant difference in the variability between
gait conditions for any variable analyzed. Conclusion: Individuals with PD, when subjected to
challenging circumstances, such as the street crossing, do not demonstrate significant
changes in the variability of the time of step, time of support and time of balance in relation to
the march with speed of preference.

Keywords: parkinsonian gait; dual task; kinematic variability.

RESUMO

Contextualizacdo: Individuos com Doenca de Parkinson (DP) apresentam sintomas motores
que geralmente prejudicam a marcha aumentando consideravelmente o risco de quedas.
Durante as duplas tarefas, como na travessia de rua, esse risco pode ser ainda maior. A
variabilidade dos parametros temporais da marcha é considerada uma importante varidvel
preditiva de riscos de quedas. Objetivo: Analisar a variabilidade de varidveis cinematicas
temporais da marcha durante simulac¢io de travessia de rua em pacientes com DP. Métodos:
Participaram deste estudo 19 idosos com DP idiopética em estdgio inicial. A avaliacdo da
marcha ocorreu sobre uma passarela em trés condi¢des distintas: marcha em velocidade de
preferéncia (Condi¢do 1), marcha com simulacdo de travessia de rua (Condi¢do 2) e marcha
com simulacdo de travessia de rua em tempo reduzido (Condic¢do 3). Para a coleta de dados foi
utilizado o sistema de sensores de contato foot switch (Noraxon®). Resultados: Nao houve
diferenca significativa na variabilidade entre as condi¢des de marcha para nenhuma varidvel
analisada. Conclusao: Individuos com DP, quando submetidos a circunstancias desafiadoras,
como a travessia de rua, ndo demonstram mudancgas significativas na variabilidade do tempo
de passo,tempo de apoio e tempo de balanco em relacio a marcha com velocidade de
preferéncia.

Palavras- Chave: marcha pakinsoniana; dupla tarefa; variabilidade cinematica.



PONTOS-CHAVES

Os sintomas motores da Doenca de Parkinson (DP) sdo altamente
incapacitantes.

Os sujeitos com DP caem duas vezes mais que os idosos saudaveis.

Na travessia de rua, exemplo de dupla tarefa, as quedas sdo ainda mais

comuns.

Identificar alteracdes na marcha facilita estratégias de prevencao as quedas.
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1. INTRODUCTION

Parkinson's disease (PD) is a chronic, degenerative and progressive neurological
disorder'?. It is currently considered the second most prevalent neurodegenerative disease’
and most cases are diagnosed between the 50-70 age group4. It is estimated that there are
more than four million people with PD worldwide, which should double by 2030, given the

population’s life expectancy increase®.

Although 24% of patients newly diagnosed with PD present some cognitive deficits’,

motor symptoms are still predominant and highly incapacitating6. Among the motor

characteristics of PD, bradykinesia and postural instability are two of the main causes for

risk of falls®®, as they affect balance control’ as well as they directly interfere in gait.

Gait is a complex motor activitylo, which can be easily affected by injuries,

. . . . . . . 11
degenerative disorders, exhaustion and risk situations, as in double tasks™ .

Parkinsonian gait is evidenced by short steps and reduced speed'?; the individual
acquires a curved posture®, there are limitations in the trunk rotation and in the upper limbs’
movement'?, presenting a gait in block. In addition, the ability to perform gait with regular
rhythm is decreased, resulting in increasing rhythm variability between steps'*. Motor

disorders impair the performance of daily life activities (ADLs), limiting functional
independence'” and quality of life of individuals with PD'®.

The etiology of falls in individuals with PD has multifactorial origins”, and it
isestimated that more than half of the falls occur during ga\itlg’19 being generally the results
of attempts to perform two or more tasks simultaneously”. Subjects with PD fall twice as
much as healthy elderly individuals®', and about 60% of this population reports falls at least

once ayear".

Pedestrian traffic in the urban roads is among the countless daily situations

that involve the accomplishment of double tasks. Individuals in PD’s early stages are among

. 22 . . . .
the traffic users most vulnerable” to accidents which are more likely to occur during
crossings. Pedestrian accidents typically promote serious injuries since, in most cases,

) ) ) . 23
vehicles are involved in the scenario”.
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In Brazil, 30% of deaths of the elderly who are over 60 years old — age group that has
the largest amount of individuals with PD - occur due to external causes, especially trampling
and falls**. This is considered a public health problem and it generates high costs to the public

coffers.

Theexisten ce of variability is fundamentally important, since it is responsible for
providing adaptation situations between the task and the environment®™. The variability
of time gait parameters is related to mechanisms that adjust the the movement’s execution and
create reference models™.

The variability of temporal gait parameters has been studied as an important predictive
risk variable?’, and through analysis it is possible to identify changes in the gait pattern, which
facilitates strategies to prevent falls and accidents™. Preventive strategies are considered

fundamental, since they can reduce public expenditures and allow greater safety,
independence and quality of life for pedestrians™-.
Due to the foregoing, the objective of this study was to analyze the variability
of temporal kinematic variables during street crossing simulation in patients with PD.
We hypothesized that the elderly with PD present higher variability of

temporal kinematic variables during gait in the conditions of crossing simulation than during

normal gait, due to the task-related demands.

2. METHODS
2.1Participants

The study’s participants were nineteen elderly patients with idiopathic early-stage
Parkinson's disease, rated I to II on the Hoehn & Yahr31 scale, who can still walk
independently. They were submitted to physiotherapeutic treatment at least 3 times a week,
and for at least 6 months before the study. The sample size was initially determined based on
the data collected in a pilot study, using the G * Power program (power = 0.95, effect size =
1.21, o error = 0.05), and the sample suggested 14 individuals; however, a
convenience sample was used, including all individuals participating in our project, with no
exclusion, as they are close to each other. The sample characterization is shown in Table 1

(Annex 1).
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The eligibility criteria were: absence of pain, fractures, or severe injury to

muscles, tendons and / or ligaments in the 6 previous months to the study, as well as
absence cardiovascular, respiratory or cognitive alterations in the patients’ histories. The Mini
Mental State Examination (Mini Exame do Estado Mental — MEEM) was used to evaluate
cognitive function, excluding the elderly who presented a score <24. The volunteers
could not be pharmacologically adapted.

The present study was approved by the local ethics committee
(CAAE 43869315.2.0000.5152). All participants were previously advised about the
research procedures and they signed the Free and Informed Consent Form after reading it and

agreeing to it, so they could participate in the collections.

2.2 Instruments and procedures for data collection

The foot switch contact sensor system (Noraxon®) was used to collect data. It was
fixed bilaterally in the calcaneus and at the base of the hallux of the participants. A
video projector was used to simulate vehicle traffic.

The evaluation took place on a 10-meter-long and 2-meter-wide walkway. The first
and last meters of length were disregarded in the data analysis to avoid possible influences of
gait’s acceleration and deceleration processes’”. The street crossing simulation was carried out
according to the Brazilian National Traffic Department’s recommendations for traffic lights’
timing.

Before the gait evaluation procedures, volunteers were instructed on how to conduct the
street crossing simulation and familiarized three times with each of the conditions33, in order
to ensure that there would be 10 consecutive gait cycles for further evaluation.

The gait evaluation occurred under 3 different conditions: gait with the speed of
preference (Condition 1), gait during street crossing simulation (Condition 2) and street
crossing simulation with a reduced time (Condition 3). Each volunteer walked on the
walkway for 3 consecutive times in each of the 3 gait conditions, which were randomized.

During Condition 1, the volunteers were instructed to walk on the walkway at the speed
that they routinely walked, and they had no time limit for performing the task. To perform
Condition 2, volunteers should pay attention to a projector that simulates videos and sounds of
vehicular traffic. According to the video and the images, the volunteers decided the best time
to cross the walkway, respecting the pedestrian traffic light time that was 17 seconds. And in
Condition 3, the volunteers received the same instructions and had the same stimuli as in

Condition 2, but the pedestrian traffic light time was reduced to 8.5 seconds, simulating a
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daily condition in which the pedestrian starts to cross the street with little time remaining at

the pedestrian traffic light.

2.3 Data Analysis

Step time variability, support time variability and balance time variability were
analyzed. Ten consecutive gait cycles were considered in each of the conditions. The start
and the end of each gait cycle were determined by Foot Switch (Noraxon®).

The mean of the standard deviations of the 10 gait cycles analyzed for each

participant in each gait condition was used to calculate the variability of the analyzed

. 34,35,36
variables .

2.4 Statistical Analysis

PASW statistics 18.0® software (SPSS) was used for statistical analysis. Initially,
the Shapiro Wilk test was performed to verify the data normality. Wilcoxon test was used in
order to compare the variability of the analyzed parameters between the conditions,

adopting the level of significance of p <0.05.

3. RESULTS

The results showed that there was no significant difference in the variability between
gait conditions for any variable analyzed.

For the kinematic variability comparisons between Conditions 1 and 2, the values of
p for step time, support time and swing time were 0.173; 0.135 and 0.375, respectively. For
the comparisons of kinematic variability between Conditions 1 and 3, the values of p
for step time, support time and swing time were 0.573; 0401 and 0.433,
respectively. For the kinematic variability comparisons between Conditions 2 and 3, the
values of p for step time, support time and swing time were 0.587; 0.588 and 0.204,
respectively.

The median and quartile values of the kinematic variability of step time, support time

and swing time for the different walking conditions are shown in Figures 1, 2 and 3 (Annex
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1).

4. DISCUSSION
This study aimed to analyze the variability of temporal kinematic variables during
street crossing simulations in patients with PD. This investigation is particularly

relevant, since, currently, pedestrian accidents represent modern epidemics, configuring

a set of health problems37.

Our results showed that there was no significant difference in the variability between
gait conditions for any variable analyzed. These results did not agree to our initial
hypothesis, since we expected an increase in the variability of the variables analyzed during
the street crossing simulation when compared to the gait in the speed of preference,

according to the task’s adaptive demands.

In order to have a stable gait, it is necessary for the individual to be able to preserve his
functional locomotion even if there are external disturbances or internal command
failures. Insufficient gait corrections may lead to an increase in its variability, which
is defined by variations in the properties of one step in relation to the other®.

Generally, there is a formidable level of variability in healthy systems, indicating that the
individual has the physiological ability to give several adaptive responses, whatever
the disturbance that occurs during gait®®. However, it is known that, with aging, this
capacity tends to decrease, and the individuals create strategies to maintain their stability.
Reduction in gait size and gait speed, as well as increase in the double-support phase’s
time and the support base'’.

Gait evaluation only by conventional measures does not suitably contributes to
an accurate investigation related fall risk in PD. Thus, the study of variability becomes of
great relevance, which may help the risk evaluation, since the increase in the variability of
one step in relation to the other has a strong correlation for a higher fall risk and a relevant
predictor of decline of mobility in healthy elderly people, as well as in individuals with **.

Deviations from an optimal level of variability both in the direction of randomness and in
maintaining an exorbitant step regularity points to the extinction of the system’s
adaptive competences, related to motor® or neurological deficits, such as those that occur
in individuals with PD. In addition, changes in emotional behavior may also

influence in gait variability ~ through  automatic  gait  control.
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The present study did not evaluate gait speed. However, it is noticeable in conditions II
and III a decrease in the average gait time, which suggests adjustments in this variable. In
order to carry out the calculation the crossing the street time, an average speed of 1.2 m /s™ is
considered, but with increasing life expectancy and increasingly active elderly people, it
is necessary to review these values. A study done in 2017 concluded that if an average speed
of 0.9 m / s was adopted, more than 30% of elderly people would cross the street
safely and without the need to make changes in their daily pace of speed®. As
demonstrated in this study, individuals with PD have less ability to adapt to the task,

thus they require an even longer time to cross the road safely.

4.1 Study’s Limitations

When analyzing the results of this study, some limitations should be considered.
The participants of the study were in stages I and II of the Hoehn Yahr scale - the early stages
of Parkinson's manifestation. These individuals were deliberately chosen because they
still performed independent gait, which was fundamental for the accomplishment of the
protocol proposed. With functional independence still preserved, individuals at these stages
are largely included in social activities like crossing the street, which makes them more prone

to accident risk.

5. CONCLUSION
Individuals with PD, when subjected to challenging circumstances, such as crossing
the street, do not demonstrate significant changes in the variability of step time, support time
and swing time in relation to the gait in the speed of preference. From these results,
we noticed that DP patients are unable to adjust gait patterns according to the task
demand, increasing the chances of falls and accidents during the crossing, a situation
that is often common among the population.
Additional biomechanical studies are necessary to better understand the differences
between the variability of step time, support time and swing time in the different conditions

analyzed and the factors that contribute to each of them.
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ANNEX 1

Table 1. Characterization of the sample

Characteristics GIDP (n=19)
Age (years) 67,63 (£6,72)
Men/Women (n) 9/10

H&Y I/ H&Y 1T (n) 9/10

MEEM 26,63 (£ 1,21)
Weight (Kg) 74,7 (£14,91)
Height (cm) 161,16 (= 10,13)

GIDP = group of elderly people with Parkinson's disease;
H&Y = scale of Hoehn Yahr; MEEM = Mini Mental State
Examination.

Figure 1. Medians and quartiles of step time variability for different gait conditions.
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Figure 2. Medians and quartiles of the variability of the time of support, for the different gait conditions.
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Figure 3. Medians and quartiles of the variability of the swing time, for the different gait conditions.
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