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Advantage in muscle activation in gait with support
of body weight in spinal cord injury

Vantagem na ativacdo muscular na marcha com
suporte de peso corporal em lesados medulares

Ventaja en la activacion muscular en la marcha con el apoyo
del peso corporal en la lesion de la medula espinal

Jéssica Saccol Borin'?, TAnia Valdameri Capelari, Melissa Grigol Goldhardt™),
Marcia Cristina Issa®, Diego Antdonio Pereira Bica dos Santos™, Fernanda Cechetti®"

2l Universidade Federal de Ciéncias da Satide de Porto Alegre (UFCSPA), Porto Alegre, RS, Brazil
I Clinica de Reabilitagdo Neurofuncional Melissa Grigol, Porto Alegre, RS, Brazil

Abstract

Introduction: The locomotor training with body weight support has been proposed as an alternative for
the rehabilitation of people with spinal cord injury, in order to develop most of the residual potential of
the body. Objective: To compare the levels of muscle activation of the main muscle involved in gait during
body weight-supported treadmill training and body weight-supported overground training in incomplete
spinal cord injured patients. Methods: It was a prospective cross-sectional study, in which 11 incomplete
injured patients were submitted to two modalities of gait with body weight support, the first one on the
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Resumo

Resumen

treadmill (two different speeds: 1 and 4km/h), and the second one with the walker on fixed floor. The
electromyographical acquisition was done in the rectus femoris (RF), vastus medialis (VM), vastus lateralis
(VL) and gluteus maximus (GM). Results: There was a greater muscle activation of all muscles analyzed in
the treadmill training as compared to the over groundtraining, both at 4 km/h (RF: p=0.00), (VM: p=0.00),
(VL: p=0.00) e (GM: p=0.00) and at 1km/h (RF: p=0.00), (VM: p=0.00), (VL: p=0.00) e (GM: p=0.00). When
comparing the two modalities of treadmill training, at 4 and 1km/h, there was no statically significant
difference between them (RF: p=0.36), (VM: p=1.00), (VL: p=1.00) e (GM: p=0.16). Conclusion: The gait
training with body weight support is more effective in activating the muscles involved in the gait training on
treadmill compared to overground training in patients with incomplete spinal cord injury.

Keywords: Spinal Cord Injuries. Gait. Electromyography. Neurological Rehabilitation.

Introdugdo: O treino de marcha com suporte de peso corporal tem sido proposto como uma alternativa
para a reabilitagdo de pessoas com lesdo medular (LM), com o intuito de desenvolver ao mdximo o potencial
residual do organismo. Objetivo: Comparar os niveis de ativacdo muscular dos principais musculos envolvidos
na marcha durante a deambulagdo, com suporte de peso corporal na esteira e no andador em piso fixo em
pacientes lesados medulares incompletos. Métodos: Tratou-se de um estudo transversal, no qual 11 pacientes
lesados medulares incompletos foram submetidos a duas modalidades de treino de marcha com suporte de
peso corporal, a primeira na esteira (em duas diferentes velocidades: 1 e 4 km/h) e a segunda no andador em
piso fixo. Foi realizada a aquisigdo do EMG nos musculos reto femoral (RF), vasto medial (VM), vasto lateral
(VL) e gliiteo mdximo (GM). Resultados: Houve uma maior ativagdo muscular de todos os misculos analisados
no treino na esteira quando comparado ao treino em andador, tanto a 4 km/h (RF: p=0,00), (VM: p=0,00),
(VL: p=0,00) e (GM: p=0,00), como a 1km/h (RF: p=0,00), (VM: p=0,00), (VL: p=0,00) e (GM: p=0,00). Quando
comparadas as duas modalidades de treino na esteira, a 4 e 1km/h, ndo houve diferenga estatisticamente
significativa entre elas (RF: p=0,36), (VM: p=1,00), (VL: p=1,00) e (GM: p=0,16). Conclusdo: A principal
conclusdo desta pesquisa foi que o treino de marcha com suporte de peso corporal ativou mais a musculatura
dos musculos envolvidos na marcha no treino na esteira em relagdo ao treino no andador em piso fixo em
pacientes com LM incompleta.

Palavras-chave: Traumatismos da Medula Espinhal. Marcha. Eletromiografia. Reabilitagdo Neuroldgica.

Introduccion: El entrenamiento locomotor con soporte de peso corporal se ha propuesto como una alternativa
para la rehabilitacién de personas con lesion medular, con el fin de desarrollar la mayor parte del potencial
residual del cuerpo. Objetivo: Comparar los niveles de activaciéon muscular del musculo principal involucrado en
la marcha durante el entrenamiento de la cinta rodante respaldado por el peso corporal y el entrenamiento de
sobrepeso soportado por el peso corporal en pacientes lesionados incompletos de la médula espinal. Métodos:
Se trato de un estudio transversal prospectivo, en el que 11 pacientes incompletos lesionados fueron sometidos
a dos modalidades de marcha con soporte de peso corporal, el primero en la cinta de correr (dos velocidades
diferentes: 1 y 4 km/h) y el seqgundo Uno con el andador en el piso fijo. La adquisicién electromiogrdfica se
realizd en el recto femoral (RF), vasto medial (VM), vasto lateral (VL) y gliiteo mayor (GM). Resultados: Hubo
una mayor activacion muscular de todos los misculos analizados en el entrenamiento de la rueda de ardilla en
comparacion con el entrenamiento sobre el suelo, tanto a 4 km/h (RF: p = 0,00), (VL: p = 0,00) e (GM: p = 0,00)
yalkm/h (RF:p=000) (VM:p=000), (VL: p=0,00) e (GM: p = 0,00). Al comparar las dos modalidades de
entrenamiento en cinta rodante, a 4y 1 km/h, no hubo diferencia estadisticamente significativa entre ellas (RF:
p=0,36), (VM: p = 1,00), (VL: p=1,00) e (GM: p=0,16). Conclusién: El entrenamiento de la marcha con el apoyo
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del peso corporal es mds eficaz en la activacion de los musculos involucrados en el entrenamiento de la marcha

en cinta ergométrica en comparacién con el entrenamiento en el suelo en pacientes con lesién incompleta de

la médula espinal.

Palabras clave: Lesiones de la médula espinal. Paso. Electromiografia. Rehabilitacién Neuroldgica.

Introduction

Spinal cord injury (SCI) is a global health problem
that afflicts young adults and the elderly. Motor vehicle
accidents and falls remain the leading cause of SCI. It is
becoming a significant social burden due to improved
survival rate and access to care [1]. Every year, around
the world, between 250,000 and 500,000 people suffer
a spinal cord injury [2].

Rehabilitation after SCI aims to increase functional
mobility and improve quality of life. At 1-year post-
injury, ~41% of persons with SCI are classified as having
chronic motor-incomplete SCI [3]. Thus, the disability of
walking or the slow paretic gait with high cost of energy
proves to be the most visible persistent disability after
spinal cord injury [4].

Restoration of walking ability is an area of great
interest in the rehabilitation of persons with spinal
cord injury. Because many cortical, subcortical, and
spinal neural centers contribute to locomotor function,
itisimportant that intervention strategies be designed
to target neural elements at all levels of the neuraxis
that are important for walking ability [5]. The recovery
of gait in spinal cord injury becomes a difficult and
expensive task, as the patients are often unable to
produce muscle strength to maintain posture and
walk, being necessary to provide support to protect
these people from falls. The conventional systems to
help gait such as parallel bars, crutches, and canes do
not propitiate the relief of weight quantity because it
is not constant or easily quantifiable [6].

Aiming to fully develop the residual potential of the
body and assist the reintegration into family, social and
professional life, body weight-supported gait training
(BWSGT) has been proposed as an alternative for
the rehabilitation of people with spinal cord injury,
maximizing afferent input from peripheral joints can

provide task-specific stimulation to the central nervous
system to promote neuroplasticity and currently is
performed on the treadmill and in the walker [7].

Body weight-supported training is a suspension
system that reduces the resulting force between the
gravitational strength and the suspension strength,
decreasing the load over the musculoskeletal structure.
The suspension partially supports the patient’s weight,
making gait easier [8]. The easier gaitalso occurs due to
greater trunk control [9], the aid on treadmill exercise
and the manual help of the physiotherapist who can
work with the impaired gait features [10].

On the other hand, body weight-supported
overground training can be a more specific way of
training than on treadmill and can make the transition to
walk easier during therapy in a real environment. On the
treadmill, the floor moves in relation to the patient, but
the visual stimulus remains the same, since people move
in relation to the floor. Thus, the overground training is
probably more adequate because it is a simulation of
the real world [11,12].

Physiotherapeutic procedures to spinal cord injured
patients in order to regain the ambulation function
include repetitive and intense practice of walking
motion with or without treadmill. To improve the use
of antigravity muscles, the removal of part of body
weight associated with treadmill or walker may be
an option, but there is still no evidence to conclude on
which specific locomotor training is more effective to
improve the deambulation ability of people with spinal
cord injury. Therefore, well-defined training strategies
are still needed to optimize the use of this intervention
with body weight-support for the rehabilitation of gait.

This research aimed to compare the muscle
activation levels during gait with body weight-support
on treadmill and overground in patients with incomplete
spinal cord injury.
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Methods
Participants

A cross-sectional study was developed with
incomplete spinal cord injured patients. This study
was approved by the Ethics and Research Committee
of Federal University of Health Sciences (934.860) and
was registered in the clinical trials (RBR-37tjbg).

A convenience sample was recruited at the
Neurofunctional Rehabilitation Clinic Melissa Grigol,
in Porto Alegre, Rio Grande do Sul, Brazil. The inclusion
criteria were: patients with clinical diagnosis of
incomplete spinal cord injury for more than 6 months
and who accepted to sign the Free and Informed Consent
(FIC). Subjects presenting contraindication to the use of
weight support, such as hip fracture, lower limb fracture,
or decubitus ulcers were excluded, as well as patients
with unstable angina or another decompensated
heart disease, chronic obstructive pulmonary disease,
associated neurological diseases or symptomatic low
blood pressure while in the upright position.

Procedures

The participants included in the study were classified
by the American Spinal Injury Association (ASIA), based
on the evaluation of sensitive and motor levels, being
organized in categories or disability levels, named by the
letters A, B, C, D and E, in descending degree of disorder
or disability [13].

The functionality of the individuals in the research
was evaluated by the Functional Independence Measure
(FIM) scale, a multidimensional tool that evaluates
the individual’s performance in the motor cognitive/
social aspects. Each item was scored from 1 to 7, the
total scale. A person without any disability reaches the
score of 126 points and the one with total dependence,
the score of 18 points [14].

In order to classify the muscle tone of the individuals
involved in spastic or flaccid, the classification according
to Dobkim, Apple, et al. was used [15]: individuals who
had injury at cervical level until T10 were classified as
having upper motor neuron injury (UMN - spastic);
individuals with injury from T11 to L3 were classified
as having lower motor neuron injury (LMN - flaccid).

Besides, for spastic individuals, the muscular tonus of
right lower limb quadriceps muscles was evaluated
with modified Ashworth (graded from 0 to 4, being 0
anormal tonus and 4, severe increase in muscle tonus
that affected parts are rigid in flexion or extension) [16].

To collect the electromyographic signal, the
electromyography (New MiotoolFisio, Miotec, Porto Alegre,
RS), sampling rate of 2000Hz/channel, eight channels and
connected to laptop (HP/Window 7), software Miograph
(Miotec, Porto Alegre, RS) was used. For the signal capture,
disposable adhesive electrodes Meditrace 200 (Kendall,
USA) were used, measuring 10mm in diameter and
bipolar configuration. Center to center distance between
electrodes was 20mm, as recommended by SENIAM. To
perform the collection procedure, the impedance of the
skin was reduced by aseptic and light abrasion with cotton
soaked in alcohol 70%, based on the International Society
of Electrophysiology and Kinesiology guidelines. To follow
the muscle action potential, ensuring a better acquisition
of EMG, signal electrodes were placed longitudinally to
the muscle fibers [17].

The electrodes were positioned in order to allow
the capture of EMG signal of muscles involved in gait
and fixed on the muscle belly of the rectus femoris (RF),
vastusmedialis (VM), vastuslateralis (VL), and gluteus
maximus (GM) of the right leg. The reference electrode
was positioned on the tibial tuberosity of the same leg,

To carry out the electromyography, patients were
first conducted to the body weight-support treadmill.
The treadmill (Extreme 3000, Athletic, Manaus, AM)
was supported by the Hip Positioner (Pacer Gait
Trainer, Rifton, Rifton, NY), which was fastened by
nylon straps to a galvanic iron railing set to the roof
with parabolts. The individuals were positioned on the
weight support with the aid of two physiotherapists.
The height of the safety belts were measured according
to the adequate position of the patient on the treadmill.
The weight support belt was adjusted to maximize the
load bilaterally without deformation of the knee during
upright posture. To assist in the gait, manual assistance
by the physiotherapists in each leg of the patient was
provided. A physiotherapist’'s hand was placed over
the anterior surface of the leg below the patella to help
in knee extension during gait. The other hand was
placed on the ankle to help with the movement of the
feet during the swing and the heel positioning in the
starting position [18] (Figure 1).
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Figure 1 - Patient positioning and physical therapists for
gait training on the treadmill with body weight support.

Data acquisition on the treadmill was held in two
stages, the first one at the running speed of 1km/h and
the second, at 4 km/h.

After training on the treadmill, the patients were
transferred to the adaptative walker (Pacer Gait
Trainer, Rifton, Rifton, NY) with the Hip Positioner
(Pacer Gait Trainer, Rifton, Rifton, NY), with help of the
two physiotherapists. Decisions on the weight to be
suspended on the overground walker were made with
the gait pattern analysis, where the heel should make
contact with the floor; and during the support phase of the
gait, the knee should not be flexed [19]. The conduct on
the aid of the gait was performed with a physiotherapist
guiding the walker and the other positioned behind the
patient helping in the flexion and extension of the knees.
The gait speed in the overground walker depended on
the capacity of each patient (Figure 2).

Figure 2 - Patient positioning and physical therapists for gait
training in walker on a fixed platform with body weight support.

Procedures of electrodes positioning, data
acquisition and transfer of the patients to the weight
support were performed by a single researcher, and for
the evaluation of gait training on the treadmill and in
the walker the help of another skilled physiotherapist
was needed.

Gait training on the treadmill at 1km/h, 4km/h, and
overground lasted 15 minutes each with an interval of
30 minutes between each mode, where the participants
remain at rest so that fatigue was avoided. Also, in the
two modalities patients made use of ankle-foot orthesis
(Apoio Anti-Equino — Stus, Salvapé, Sdo Paulo, SP).

Statistical analysis

In order to meet the research objectives, data
interpretation and analysis were developed from

Fisioter Mov. 2018;31:e003129
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the observed evidence, relating the theoretical
reference with the positioning of the author. To
determine the sample size with a statistical power of
80% and a significance level 0of 0.05, 11 patients per
each training mode were needed. Calculation was
done with GPower software, measured by muscle
activation variable.

The quantitative results were presented as mean
+ standard deviation and the qualitative through
frequency and percentage. Result measures were
analyzed to verify if there are differences between
the gait modalities using repeated measures
ANOVA associated with post-hoc Bonferroni test.
Comparison of muscle activation with spasticity
was analyzed by with Student t-test and muscle
activation with FIM through Pearson’s correlation
coefficient. The significance level was 5%.
Statistical analysis was performed using SPSS®
23.0 (Statistical Package for the Social Sciences,
Inc., Chicago, IL, USA).

Results

Eleven subjects with incomplete spinal cord
injury participated of the study. All participants
were familiar with body weight-supported gait
training on a treadmill and body weight-supported
overground training.

The clinical characteristics of the patients with
spinal cord injury are presented in Table 1, indicating
age, gender, FIM, ASIA, classification of affected motor
neurons, Ashworth scale of muscle spasticity with
spastic patients.

Table 1 - Demographics characteristics of participants

Aswe can see in Table 1, most of the participants were
male, mean age of all participants was 38.36, showing
that they have some kind of independence. According
to the ASIA classification, all patients were considered
ASIA C (motor preservation below the neurological
level, with most of the key-muscles below this level with
muscle strength degree under three). Patients were also
evaluated according to the involved motor neuron, 4 of
them presented injury in the lower motor neuron, and
7,injury in higher motor neuron, showing spastic spinal
cord injury grade 1 in the quadriceps, a level considered
low, with increased tone at the beginning or at the end of
the arc of movement, not resisting gait training.

Muscle activity patterns were analyzed for each of
the 3 gait modes. The electrical activity of RF, VM, VL,
and GM muscles were measured during body weight-
supported gait training on the treadmill at 1km/h, and
4km/h overground, in accordance with the capacity of
each individual. Data acquisition was performed in 30
seconds in each mode and visualization was softened
in non-standardized form. To obtain the results, the
average of muscle activation of each muscle was used.

For all the analyzed muscles and in all subjects, the
averages of electrical activity showed the same behavior.
The greater muscle activation occurred on the treadmill,
having no statistically significant difference between the
speed of 1km/h or 4km/h (RF: p=0.36), (VM: p=1.00),
(VL: p=1.00) and (GM: p=0.16). Between the training
on the treadmill, in any speed, and the walker, there was
statistically significant difference between all the values
of electric muscle activity [walker x treadmill 1km/h (RF:
p=0.00), (VM: p=0.00), (VL: p=0.00), and (GM: p=0,00)]
and [walker x treadmill 4 km/h (RF: p=0.00), (VM: p=0.00),
(VL: p=0.00) and (GM: p=0.00)], proving greater muscle
activation on the treadmill training (Tables 2 and 3).

(n=11)
Age - (years) mean (SD) 38.36 (10.98)
Gender (male) - n (%) 7 (63.6)
FIM - mean (SD) 108.9 (15.2)
ASIA C - n (%) 11 (100)
LMNI - n (%) 4 (36.4)
UMNI - n (%) 7 (63.6) Ashworth Quadriceps - 1

Note: n — sample; SD — Standart Deviation; FIM — Functional Independence Measure; ASIA — American Spinal Injury Association; LMNI —

lower motor neuron injury; UMNI — upper motor neuron injury.
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Table 2 - Muscle activation values, according to electromyography signal (EMG)

Mean 1 km/h Mean 4 km/h Mean Overground p-value*
RF uV (SD) 15.952 (6.22) 21.262 (16.82) 11.23° (1.13) < 0.001
VM nV (SD) 18.102(9.21) 20.80 @ (12.77) 11.60° (2.76) < 0.001
VL uV (SD) 16.822 (5.39) 18.102(8.14) 12.26° (1.48) < 0.000
GM pV (SD) 18.64 2 (15.25) 20.452 (16.73) 11.14° (1.15) < 0.015

Note: RF — Rectus Femoris; VM — Vastus Medialis; VL — Vastus Lateralis; GM — Gluteus Maximus; uV — microvolts; SD — Standart Deviation.
*ANOVA for repeated measures; Means followed by equal letters do not differ and means followed by different letters differ from each other:
post-hoc Bonferroni.

Table 3 - Mean Difference activation values, according to electromyography signal (EMG)

Mean Difference

RF VM VL GM
1km/h  4km/h 0.006 (P = 0.36) 0.004 (P = 1) 0.001 (P = 1) 0.005 (P = 0.13)
Overground -0.021 (P =0.00)*  -0.026 (P = 0.00)* -0.019 (P =0.00)*  0.021 (P = 0.09)

4km/h  Overground -0.027 (P = 0.00)*  -0.030 (P = 0.00)*  -0.020 (P = 0.00)*  -0.026 (P = 0.03)*

Note: RF — Rectus Femoris; VM — Vastus Medialis; VL — Vastus Lateralis; GM — Gluteus Maximus; *ANOVA for repeated measures followed
by post-hoc Bonferroni: mean difference with the 95% confidence interval. There is a difference between the walker group and the other two
groups. The same did not occur between the treadmill group at 1 km/h and at 4 km/h.

Comparing muscle activation of rectus femoris muscle in patients with both upper motor neuron injury and lower
motor neuron injury in all gait training modalities, there was no statistically significant difference; ie., spasticity or
flaccidity, originating from the type of affected neuron, does not alter the muscle activation in gait training (Table 4).

Table 4 - Muscle activation of Rectus Femoris X Flaccid and Spastic

Average of Muscle Activation RF (SD)

Flaccid Spastic p-value*
Treadmill 1 km/h 16.5 uV (3.59) 15.64 uV (7.59) 0.437
Treadmill 4 km/h 2211 uV (8.75) 20.78 uV (20.79) 0.244
Overground 11.31 uV (0.94) 11.18 uV (1.30) 0.788

Note: RF — Rectus Femoris; uV — microvolts; Mean values and standard deviation; * Student t-test.

Significant correlations of FIM with muscle activation were not found, both in the 1 km/h (r=-0.342; p=0.304)
and 4 km/h training (r=-0.498; p=0.127) and in the walker (r=-0.521; p=0.100).
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Discussion

Through the electromyographic signal (EMG), this
study compared muscle activation levels during gait
on body weight-support treadmill and overground in
incomplete spinal cord injured patients. The results
showed increased electrical activity in body weight-
support gait training on a treadmill when compared
to body weight-supported training overground of the
muscles rectus femoris, vastus medialis, vastus lateralis,
and gluteus maximus.

Gait is one of the most important functional
movements of the human being and when it is damaged
due to spinal cord injury, training is essential for the
development of new ambulation strategy [20]. Body
weight-supported locomotor training became a
widespread and valuable training method within the
rehabilitation of patients with spinal cord injury [21].

Even in individuals with severe spinal cord injury,
when no more spontaneous recovery can be expected,
locomotor capacity can be improved by gait training
with assisted movements of the legs with controlled
weight unload [22 - 24]. Besides facilitating neuronal
plasticity, it is expected that there is a change in
muscle properties associated with training, as well as
contribution to improvement of the function achieved
during such a specific training in the stable phase of a
spinal cord injury [22].

Standing up on a moving treadmill, subjects with
spinal cord injury are enabled to perform rudimentary
gait movements. Such movements evoke an adequate
afferent input to the activation of muscles of the legs
comparable to those used during normal gait [25]. The
weight reduction replaces uncontrolled spinal reflex
patterns and compensates the losses of motor pattern.
Gait training on a treadmill strengthens the principals
of motor learning, favoring specific tasks based on
repetitive movements [20].

When the afferent input is provided by a treadmill
in motion, the central pattern generator in the spinal
column is activated and evokes innate rhythmic
behaviors such as walking. CPG is a complex model
that involves bilateral sequential activation of muscles
acting in different joints, each one having its own
characteristics amplitude and speed of movement,
being responsible for producing a cyclic gait pattern
even after spinal cord injury [26, 27, 4].

GPC activation during the treadmill training could
promote neural plasticity processes, regulating the
interaction between GPC and the peripheral reflex

activity. Gait training stimulates the neuronal activity
and activates the spinal cord centers of locomotion
control. Thus, synaptic and cellular responses of the
CPG control circuits could be more flexible or more
appropriately modulated on the treadmill than on
the ground [28]. This statement is in line with the
present study which confirms that gait on the treadmill
produces greater muscle activation compared to gait on
the treadmill which confirms that gait on the treadmill
produces greater muscle activation in relation to on
overground walker.

During gait training, the moving surface of the
treadmill provides biomechanical assistance for the
support phase and neuronal assistance for the beginning
of the swing phase. During the support phase, the
assistance on the treadmill moves the leg and promotes
hip extension during the terminal support. During the
terminal support, the excitement of stretch receptors in
the hip flexors interacts with the circuits of the central
pattern generator circuits in the spine, promoting the
cessation of the support phase and the beginning of the
swing phase [26].

Based on the rhythmicity offered by the treadmill, it
may seem logical to assume that the locomotor training
on the treadmill offers advantages over the gait training
in the walker for people with incomplete spinal cord
injury [23], as also exposed by the data found in this
study. Our findings show that the treadmill speed does
not seem to be related to the levels of muscle activation
during body weight-supported gait training although
there was a tendency for increased muscle activation at
a higher speed. Nevertheless, Meyns et al. showed that
electromyographic progress in walking ability is more
optimally expressed when testing occurs at alow rather
than at high treadmill speed [29].

In the current literature, there are studies showing
the benefits of using the treadmill with body weight
support over other forms of treatment related with the
gait of spinal cord injured individuals, for example, with
the use of conventional physiotherapy [30, 12]. There
are a small number of studies comparing the efficiency
of body weight-supported gait training on the treadmill
with overground training, one of them is the study by
Senthilvelkumar, Magimairaj, et al.[19] in individuals
with traumatic incomplete tetraplegia. They conclude
that both interventions can improve the locomotion of
the studied population, however, they did not develop
a muscle comparison between them. Another study
comparing gait trainings was in individuals with chronic
incomplete spinal cord injury, evaluating the walking
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speed, balance, muscle strength, and quality of life. The
studies show that individuals with spinal cord injury can
improve the walking capacity and psychological well
being after a period of locomotor training, regardless of
the method of training [31]. Despite such studies show
that there is no difference between the types of gait
training in the evaluated parameters, none of them was
specific about muscle activation as is the case of this study.
This study has some limitations, such as the
imprecision related to the weight supported by the
individuals. The weight support was offered, however
only the position of the individual over the hip suspensory
in both modalities of gait training and not numerically.

Conclusion

Body weight-support gait training showed greater
muscle activation in the rectus femoris, vastuslateralis,
vastusmedialis, and gluteus maximus in training on the
treadmill when compared to overground training in
individuals with incomplete spinal cord injury. Muscle
activation was independent of treadmill speed. Thus,
body weight-supported gait training on the treadmill can
propitiate a better performance in locomotor training
for incomplete spinal cord injured individuals. These
results contribute for the physiotherapy practice based
on evidences for the rehabilitation of this population.
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