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Different instructions during the ten-meter
walking test determined significant increases
In maximum gait speed In individuals with

chronic hemiparesis

Diferentes instrucoes durante teste de velocidade de marcha determinam

aumento significativo na velocidade maxima de individuos com hemiparesia cronica

Lucas R. Nascimento!, Livia C. G. Caetano?, Daniele C. M. A. Freitas?, Tatiane M. Morais?, Janaine C. Polese', Ludi F. Teixeira-Salmela'

Abstract

Obijective: To evaluate the effects of different instructions for the assessment of maximum walking speed during the ten-meter walking test with
chronic stroke subjects. Methods: Participants were instructed to walk under four experimental conditions: (1) comfortable speed, (2) maximum
speed (simple verbal command), (3) maximum speed (modified verbal command-"catch a bus”) and (4) maximum speed (verbal command +
demonstration). Participants walked three times in each condition and the mean time to cover the intermediate 10 meters of a 14-meter corridor
was registered to calculate the gait speed (m/s). Repeated-measures ANOVAs, followed by planned contrasts, were employed to investigate
differences between the conditions (a=5%). Means, standard deviations and 95% confidence intervals (Cl) were calculated. Results: The mean
values for the four conditions were: (1) 0.74m/s; (2) 0.85 m/s; (3) 0.93 m/s; (4) 0.92 m/s, respectively, with significant differences between the
conditions (F=40.9; p<0.001). Comfortable speed was significantly slower than the maximum speed, indicating that the participants were able
to increase speeds when required. Significant differences were observed between the second condition with the third (p=0.002; 95%Cl=-0.13
to -0.03) and the fourth conditions (p=0.004; 95%CI=-0.12 to -0.02) with no differences between the third and fourth conditions (p=1.00;
95%Cl=-0.04 to 0.05). Conclusions: The results indicated that simple verbal commands were not sufficient to capture maximum gait speed with
chronic stroke subjects. Thus, for clinical assessments and research purposes, where measurements of the maximum gait speed are necessary,
modified verbal commands or demonstration strategies could be employed by physical therapists to ensure acurate information.
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Resumo

Objetivo: Avaliar os efeitos de diferentes instru¢des para avaliagao da velocidade de marcha maxima de individuos hemiparéticos durante
o teste de caminhada de 10 metros. Métodos: Os individuos deambularam em quatro condi¢des experimentais: (1) velocidade habitual, (2)
velocidade méxima (comando verbal simples), (3) velocidade méxima (comando verbal modificado: pegar 6nibus), (4) velocidade maxima
(comando verbal + demonstragao). Solicitou-se a cada participante que deambulasse trés vezes em cada condi¢édo, e a média do tempo
necessario para percorrer os 10 metros intermediérios de um corredor de 14 metros foi utilizada para célculo da velocidade (m/s). A ANOVA
de medidas repetidas, com contrastes pré-planejados, foi utilizada para comparagéo dos dados (a=5%), sendo apresentados valores
de média, desvio-padréo e intervalos de confianga (IC) de 95%. Resultados: As médias de velocidade para as quatro condi¢des foram:
(1) 0,74m/s; (2) 0,85m/s; (3) 0,93m/s; (4) 0,92m/s, respectivamente, apresentando diferencas significativas entre as condigbes (F=40,9;
p<0,001). A velocidade de marcha habitual diferiu das demais condigées, indicando que os individuos foram capazes de aumentar a
velocidade quando solicitados. Foram observadas diferengas significativas entre a segunda condicéo, a terceira (p=0,002; IC95%=-0,13 a
-0,08) e a quarta (p=0,004; IC95%=-0,12 a -0,02), sendo que as duas Ultimas condi¢gdes nao diferiram entre si (p=1,00; IC95%=-0,04 a 0,05).
Conclusdes: Os resultados indicaram que comandos verbais simples ndo foram suficientes para captar velocidade de marcha maxima
em individuos com hemiparesia cronica. Assim, em situacdes em que seja necessaria a avaliagéo de velocidade maxima, deve-se utilizar
estratégia de comando verbal modificada ou associada a demonstragdo para garantir acuracia da informagao.

Palavras-chave: mobilidade; acidente vascular encefalico; reforgo verbal; fisioterapia.
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Introduction

Cerebrovascular accident (CVA) is described as a clinical
syndrome due to a reduction of blood supply to brain struc-
tures and is considered one of the greatest public health prob-
lems and a major cause of disability in the world"*. Although
individuals after a CVA may show sensitive and cognitive
impairments, the motor impairments which include muscular
weakness, hypertonia, abnormal movement patterns and phys-
ical deconditioning are the most frequent®. Musculoskeletal
disorders are considered important impairments in individu-
als with CVA and usually determine limitations in performing
functional activities and activities of daily living, such as gait
and stair ascent and descent®

Individuals with hemiparesis commonly exhibit biome-
chanical gait changes. In general, they demonstrate decreased
speed and cadence, prolonged swing phase, reduced range of
motion, impaired balance and inability to transfer the weight
into their paretic lower limb**". In addition, difficulties to
change speed, direction, duration and intensity of muscular
activity, resulting in uncoordinated motion of the paretic limb
have also been described®S.

Gait speed is a spatial-temporal parameter commonly de-
ficient after a CVA and scientific evidence demonstrated con-
siderable associations between this variable and those related
to indicators of function and quality of life in this population®”.
Therefore, gait speed has been used as a reference for defining
prognoses, levels of independence and efficacy of interventions®.
Since it is a reliable, sensitive to changes and easy to apply, gait
speed has been used in clinical®® and research settings'.

Although individuals suffering from a CVA demonstrate
considerable difficulty in increasing gait speed, studies™'!
have indicated that they are able to modify gait speed when
requested or in certain daily life situations, such as running to
reach a bus or picking up the phone. However, previous stud-
ies have evaluated comfortable and maximum gait speeds only
using simple verbal command®'**", which is defined as a se-
quence of words directed from the therapist to the participant
to obtain a motor specific response!**.

A simple verbal command can be a facilitator to enable the
emergence of different motor behaviors and variations imposed
by the tone of voice can directly influence motor responses'”. In
certain situations, a verbal component may not be enough to
inform a patient of a particular set of desired responses'™!” and
specifically, may not be able to properly target individuals with
chronic hemiparesis to allow the emergence of the maximum
gait speed supported by each patient’s system. Thus, in order
to improve the understanding of the provided instructions, it
may be possible to add non-verbal components to the usual
information'>',

The association of other components to the traditional
verbal components of tasks commands has been used to im-
prove the performance of individuals during walking tests or
during evaluations of the paretic upper limb. Guyatt et al.”
reported the effect of verbal encouragement commands dur-
ing walking tests and found larger values of travelled distance
when participants received verbal encouragement commands.
Based on these results, they established specific guidelines for
test performance. In evaluations of the paretic upper limb, in
which the individuals should perform the proposed tasks in
the shortest possible time*?*, the demonstration of the activ-
ity in maximum speed by the therapist has been shown to be
an efficient method to assess individuals’ capacity®. Although
commands with additional information appeared to facilitate
the understanding and optimize motor performance during
task execution, studies which evaluated the effects of different
instructions for the assessment of maximum gait speed in indi-
viduals with hemiparesis were not found.

Therefore, the objective of this study was to evaluate the
effects of different instructions for the assessment of gait speed
during the 10-meter walking test with individuals with chronic
hemiparesis. The clinical questions were:

1. Can individuals with chronic hemiparesis increase their
usual gait speed when requested?

2. Does the association of new instructional components to
simple verbal commands determine significant increase in
maximum gait speed?

3. Which instructional component associated with simple
verbal commands determines the largest increases in
maximum gait speed?

Methods
Design

An experimental study was conducted at the Motion
Analysis Laboratory at the Universidade Federal de Minas
Gerais (UFMG), Belo Horizonte, MG, Brazil. Individuals with
chronic hemiparesis were recruited from the general commu-
nity through advertisements were included, according the fol-
lowing criteria: (1) clinical diagnoses of unilateral CVA greater
than six months of onset with associated hemiparesis of the
lower limb; (2) age equal or above 20 years; (3) the ability to
walk 14 meters independently; (4) absence of significant cog-
nitive impairments which were identified by the Mini Mental
State Exam (MMSE)**" and (5) the absence of any other neuro-
logical or orthopedic conditions not related to CVA. Individu-
als who were unable to understand or carry out the proposed
tests were excluded from the study. All included participants
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provided consent, which was approved by the Ethics Research
Committee of the UFMG, Belo Horizonte, MG, Brazil (n°. ETIC
0538.0.203.000-09).

Instruments and measures

Gait speed was evaluated by the 10-meter walking test, fol-
lowing the criteria described by Salbach et al.". The test was
performed on a flat 14-meter corridor, and the time required
to cover the 10 intermediate meters was registered with a
digital stopwatch, with the two initial and final meters being
disregarded. Chairs were used to demonstrate the beginning
and the end of the path to offer a visual target to the partici-
pants. The different instructions for the completion of the test
were always provided by the same examiner and are described
below.

Procedures

All participants took part in an initial assessment for
clinical and demographic data and for the verification of the
inclusion/exclusion criteria. Following this initial assessment,
they were invited to perform the 10-meter walking test in four
different experimental conditions being the last two random-
ized: (1) comfortable gait speed - participants were asked to
walk in their comfortable and habitual speeds; (2) maximum
gait speed (simple verbal command) - participants were
requested to walk as fast as possible and safely, but without
running; (3) maximum gait speed (modified verbal command:
reach a bus) - participants received verbal command to walk as
fast as possible and safely, but without running, to reach a bus
which was about to pull out and (4) maximum gait speed (ver-
bal command + demonstration) — participants were oriented
to walk as fast as possible and safely, but without running, as
previously shown by the therapist. Participants were oriented
to walk three times in each specific condition, with 20 second
rest intervals between each measurement. The time required
to cover the intermediate 10 meters of the 14-meter corridor
was recorded and further used to calculate gait speed (m/s).
Mean speeds between the three performed trials in each condi-
tion were calculated.

Statistical analyses

Descriptive statistics were used for characterization pur-
poses regarding the main clinical and anthropometric vari-
ables. Tests for normality (Shapiro-Wilk) and homogeneity
of variance (Levene) were applied to all outcome variables.
Based upon the normal data distribution, a multifactorial
analysis of variance for repeated measures (ANOVA) followed

by planned contrasts was employed to investigate differ-
ences between the evaluated conditions. All analyses were
performed using the SPSS statistical program for Windows,
version 15.0 with a significance level of 5%. The results were
shown as means, standard deviations and 95% confidence
intervals (95%CI) for the comparison between the different

experimental conditions.

Results

The sample included 14 individuals (10 men) with a mean
age of 58+4.94 years and time post CVA of 102+76.90 months.
Their clinical characteristics are described in Table 1.

The mean gait speed registered in each condition was: (1)
comfortable speed: 0.74£0.23 m/s; (2) maximum speed (simple
verbal command): 0.85+0.27 m/s; (3) maximum speed (modi-
fied verbal command: reach a bus): 0.93+0.30 m/s; (4) maxi-
mum speed (verbal command + demonstration): 0.92+0.30 m/s
(F=40.9; GL=3; p<0.001). Pre-planned contrasts revealed that
the comfortable speed differed from the other conditions, in-
dicating that the individuals were able to increase gait speed
when requested (p<0.001; CI 95% [-0.27 to -0.06]).

The simple verbal command demonstrated gait speed
values significantly lower in relation to the modified com-
mand conditions, indicating that new instructions could be
incorporated to the assessments of maximum gait speeds in
individuals with chronic hemiparesis. The mean differences
between conditions 2 and 3 were 0.08 m/s (p=0.002; CI 95%
[-0.13 to -0.03]) and between conditions 2 and 4 were 0.07 m/s
(p=0.004; CI 95% [-0.12 to -0.02]). No significant differences
were observed between the two last conditions, indicating that
both modified instructions could be used for the evaluation
of maximum gait speed (0.01 m/s; p=1.000; CI 95% [-0.04 the
0.05]). The values obtained in each experimental condition are
shown in Figure 1.

Table 1. Characteristics of the participants.
Outcome variable

Age (years), mean (SD)

Gender, number of men (%)

Participants (n=14)
58 (4.9)
10 (71)

MMSE (0-30), mean (SD) 26.8 (4.1)
Side of hemiparesis, number of right (%) 6 (43)
Fulg-Meyer (0-34), mean (SD) 225(5.2)
Time since stroke (months), mean (SD) 102 (76.9)
Tonus- Modified Ashworth Scale (0-4) 1=36%
14+=7%
2=21%
3=22%
4=14%

SD=Standard deviation; MMSE=Mini Mental State Examination.
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* p<0.001: ** p<0.005.

Figure 1. Mean and standard deviation of gait speed (m/s) for the
four experimental conditions. For each column, different letters
represent statistical significance between each condition.

Discussion :::.

Measures of gait speed during short distances are often
used as outcome measures in clinical practice and research to
estimate the functional capacity and performance of individu-
als with CVA®2%, The clinical tests of gait speed are the most
commonly administered and recommended for the evaluation
of mobility of individuals post CVA, both in the community
and in institutional settings, because they are easy to admin-
istrate, require no training or sophisticated equipments, and
provide appropriate measures of mobility regarding the perfor-
mance of daily living activities®*. Furthermore, changes in gait
speed are one of the main determining factors of functional im-
provements in this population and are significantly correlated
with social and community performances of individuals with
chronic hemiparesis®*.

The results of this study indicated that individuals with
chronic hemiparesis were able to increase their comfortable
gait speeds when asked to, suggesting that this ability is used
in daily life situations which require immediate acceleration,
such as walking quickly to reach a bus or get a phone call. These
findings reinforce the importance of clinical evaluation of max-
imum gait speed in addition to the comfortable one. According
to Perry et al.?, from the maximum gait speed reached by these
individuals, it is possible to estimate their levels of mobility
and independence. For example, after three months of a CVA,
the speed of 0.8 m/s suggests independent gait; values around

0.4 m/s indicate restricted mobility within the community and
0f 0.26 to 0.4 m/s, mobility restricted to home®.

The maximum gait speed in this population is commonly
evaluated by simple verbal commands provided by the thera-
pist or the researcher during the test’s instructions®!*. However,
the non-employment of other incentive strategies to these sim-
ple verbal commands may underestimate the individuals’ real
capacities. The present findings indicated that the association
of new instructional components to simple verbal commands
determined significant increases in maximum gait speed.
Thus, it is recommended that during clinical evaluations of
maximum gait speed of individuals with chronic hemiparesis,
the strategies of demonstration or modified verbal command
(reach a bus) could be used to mimic the best performance of
the individuals in their daily living situations.

Efforts have been made in an attempt to estimate the
maximum gait speed in individuals with hemiparesis. Kollen,
Kwakkel and Lindeman® suggested that, in the population of
individuals post CVA, the maximum gait speed is 1.3 times
greater than the comfortable ones after controlling for time,
age, time since CVA onset and type of intervention to which
the individual had been submitted. There is a concern in sub-
mitting individuals with hemiparesis to consecutive evalua-
tions of gait speed related to the number of repetitions of the
test to obtain valid and reliable measures, especially in rela-
tion to the maximal speed tests, which could lead to overload
or put subjects at risk®**. In this study, the mean of three
repetitions were chosen for analyses, but current evidence®
indicated that a single measure after a familiarization trial
showed to be enough to capture real information concern-
ing gait speed in clinical environment, without significant
changes of the psychometric properties or measurement
errors related to the evaluation. Thus, it is recommended,
whenever possible, that clinical evaluations of maximum
gait speed be performed instead of using estimates, because
their use could provide different values for the actual gait
speed. These findings reinforce the importance of estab-
lishing effective commands to allow the emergence of the
maximum speed during the evaluations. The findings from
this study showed that the use of the instructional modi-
fied components (reach a bus or demonstration) was able
to determine significant increase in maximum gait speed of
individuals with chronic hemiparesis, which was similar to
the estimated values and facilitated the understanding and
the specific actions of the activity.

Moreover, the results indicated important clinical implica-
tions related to gait training in this population, since it allows
rehabilitation professionals to establish safe training goals
in greater speeds, aiming for better preparation of individu-
als for the demands imposed by an independent lifestyle’. In
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individuals with hemiparesis, training at speeds closer to the
actual ones can provide increase in gait speeds, changes in
kinematics and muscular activation patterns which could
reflect into better social adaptation and independent com-
munity ambulation'*".

This study has some limitations related to the size and
characteristics of the sample, which restrict the generaliza-
tion of the results for the entire population of individuals with
hemiparesis due to CVA. The findings from this study reflected
the capacity of individuals with chronic hemiparesis with lev-
els of motor recovery ranging between mild and moderate and
without cognitive impairments. Therefore, future studies are
needed to evaluate the effectiveness of the proposed commands
for individuals in the acute phase or with more severe motor
impairments. Other strategies may possibly be established for
the evaluation of individuals with hemiparesis associated with
cognitive impairments. Although the study provides informa-
tion regarding the capacity of achieving maximum gait speed
in a standardized research setting, other factors related to the
natural characteristics of the environment could influence the
performance of these individuals in their daily lives and should
be investigated in future studies.
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