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Abstract
Objective: To evaluate the functional mobility of chronic hemiparesis sufferers who undergo 12 weeks of GPCT.
Method: We selected 10 chronic hemiparetic patients, aged 21 or over with a medical referral and one-sided hemiparesis with an injury
time of ≥12months, capable of walking with or without help and having the ability to perform walking tests. Interviews to collect
personal data were conducted, which were then evaluated by Time up & go (TUG) which recorded the time taken for the patient to
stand up from a chair, walk 3 meters, return and sit constituting the initial assessment (AV1) and after 12 weeks of intervention with
GPCT the final evaluations were taken (AV2).
Results: Statistical analysis showed that the values of AV1 TUG (0.25±0.40 m/s) do not show significant differences in the values of
the AV2 (0.27±0.44 m/s). The patients did not show improvement in functional mobility and with this it can be inferred that GPCT
did not alter mobility; but patients had the opportunity to maintain their functional abilities by avoiding a sedentary lifestyle, and its
consequences, since these patients could practice exercise weekly. The time and intensity of treatment should be studied.
Conclusion: The therapeutic protocol and time used did not modify the functional mobility of chronic hemiparesis sufferers submitted
to GPCT.
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Introduction
Stroke is a chronic neurological disease that causes different types of disability in affected patients, from requiring assistance to
being totally dependent on caregivers to perform activities of daily living such as showering, toileting, and dressing [1-3]. The
hemiparesis is a more common disability of stroke with loss of strength and poor motor control in upper-extremity and lowerextremity pareses, capable of causing the restriction of movement of the joints and also muscle contraction capacity, which in turn
changes functionality [1]. In addition, motor impairment triggers bodily imbalance, increases resistance to walking and the fear
of falling, leading to a decrease of physical activity, leading to a sedentary lifestyle [1,4-6].
Hemiparesis causes a change to a patients gait because they cannot effectively use the ground reaction force of the non-paretic
side, resulting in decreased stride length in a complete cycle of walking, making it slower and generating an inefficient pattern that
requires increased power consumption while walking [7].
Any rehabilitation program directed to these patients must contain sensory motor stimuli that are effective enough to assist in the
reorganization of the brain by performing active exercises that mimic tasks of daily living and self-care, plus be performed in a
social and familiar environment [8,9]. Therefore, rehabilitation is very important as it aids in the recovery of functional skills and
maintains cardiovascular and metabolic health [10].
Although it was found that the greatest recovery of function occurs in the first 3 months after stroke, there is evidence demonstrating
that individuals can improve performance in functional tasks and aerobic capacity, even those in a chronic condition [7,11-13].
Physical exercises are being recommended as a component of rehabilitation programs for post stroke patients in order to prevent
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adverse effects and improve function [1]. Based on this assumption, some types of rehabilitation programs enter patients into
individual sessions of conventional physiotherapy as well as training circuit therapy [14]. Both therapies have the potential to
improve functional mobility of hemiparetic sufferers, but are employed in different ways. Conventional therapy occurs under the
direct and constant supervision of a physical therapist while active, assisted or passive exercises are being performed, in a ratio
of one therapist for a patient, while group physiotherapy in a circuit training format (GPCT) emphasizes the presence of a group
of patients and different training stations [14,15]. Both therapies seek the development of movement, with an aim of improving
performance in carrying out daily activities [16].
During GPCT there are exercises and activities specific to daily tasks, presented in an intensive and active way [15]. The main
component of this type of therapy is its realization in a collective environment with more than two participants per therapist, with
a focus on the repetitive practice of functional tasks and the continuous progression of the exercises [16]. Although many of the
activities have a strength or fitness component, the main focus is on repetitive practice of specific daily motor tasks [14].
GPCT is also able to improve motivation, provide incentives and raise awareness of health and communication between people,
leading to greater psychological well-being within the patient [16]. In order to improve the understanding of GPCT, further poststroke trials are required to identify results by assessing the functional motor performance of hemiparetic patients, to contribute
to literature findings and guide future care. In view of this, the objective of this study was to evaluate the functional mobility of
chronic hemiparetic patients submitted to 12 weeks of GPCT.

Materials and Methods
In order to carry out this methodological clinical study, data on hemiparetic patients attending physiotherapeutic care at the Center
for Studies and Care in Physical Therapy and Rehabilitation of the Faculty of Sciences and Technology of the State University of
Paulista, Brazil was used.
Patients with a medical referral and unilateral hemiparesis with a lesion time equal to or greater than 12 months were included in
the study. We used patients who were able to walk with or without the aid of bracing, had the ability to perform a walk test and
who did not have cognitive deficits when assessed by the Mini-Mental State Examination (cutoff point for illiterate 18/19 and with
the School instruction 24/25) [17]. In addition, the change in muscle tone of the paretic ankle extensors had to score different
from zero on the Modified Ashworth scale [18]. Subjects with double hemiparesis, injury time less than 12 months, and those with
adverse health conditions, such as other non-stroke-related neurological or orthopedic diseases, were not included in the study.
All the volunteers were informed about the objectives and procedures of the study and after agreeing to participate, signed a free
and informed consent form. The study was approved by the Institution’s Ethics Committee (CAAE: 45076015.3.0000.5402).
An individual interview was conducted to collect the weight, height and verification of inclusion criteria. Before starting GPCT at
stations, the patients underwent a personal interview for data collection and then had the initial assessment (AV1) using Time up
and go (TUG), which assesses functional mobility and gait [19]. After the first evaluation treatment began with two GPCT sessions
per week for a period of 12 weeks. After this period the second evaluation was performed (AV2).
Treatment with GPCT consisted of 10 interconnected spaces called stations with different degrees of difficulty, using sticks, chairs,
a ladder and ramp, cones and signalling maps. The activities carried out at each station are shown in Table 1.
Station number

Description of exercises

Station 1

Flexion and extension of the hip and knees alternately
supporting the feet on a platform 50 centimeters high.

Station 2

Hands intertwined with the patient sitting to each side to
touch a wall.

Station 3

Flexion and shoulder extension with resistance using an
elastic band.

Station 4

Flexion and extension of hip, knee and ankle (squatting)
on a 20cm step. The hemiparetic can support themselves
using a bar.

Station 5

Walk -a distance of 5 meters and return in position.

Station 6

Transfer plastic bottles weighing 1 kilogram of a shelf 50
centimeters in high to one 1.20 centimeters and vice versa.

Station 7

Rotation of trunk and extension and flexion of shoulder
simulating rowing movement.

Station 8

Side walking on a parallel bar with obstacles 5 centimeters
high, 30 centimeters apart.

Station 9

Climb a ladder, then descend.

Station 10

Go up and down a step, leaning on a bar.

Table 1: Description of exercises performed in stations
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At the beginning of each GPCT session blood pressure was measured and cards distributed with the station number that each
volunteer would start the session at. The time each volunteer exercised at each station was 3 minutes and at the end of this time, the
volunteer passed to the next circuit station. When the patients could not perform the task by themselves the researchers assisted
them doing the assigned exercise. A maximum of 2 patients were placed at each station. The duration of each GPCT session was
50 minutes.
For the statistical analysis, Microsoft Excel 2013 was used and the descriptive statistics were presented in the form of means and
standard deviations. Intragroup comparisons and inter-analyses were performed via analysis of variance (ANOVA). The Levene
test was used to test the homogeneity of the samples in the different groups, and then proceeded with the T-student test to compare
the measure outcome from pre to post-treatment. A p value less than 0.05 was considered significant.

Results
Ten hemiparetic subjects participated, of which 6 were male and 4 female, 59.7±10.4 years old. The average time after the stroke
was 81±26.6 months, and the right hemiparesis was observed in 8 individuals and the left in 2 individuals. The average BMI was
28,04±7,28 kg and the average score of Mini-Mental State Examination was 20.4±2.3 points.
None of the participants used orthoses, but two of them relied on a walking stick. Three subjects were using beta blockers. Regarding
risk factors, all individuals were hypertensive and three had diabetes mellitus and one was a smoker. In the TUG, the volunteers
had an average speed of 0.25±0.40 m/s when analyzed in AV1. After 12 weeks of GPCT (AV2) the results were 0.27±0.44 m/s. The
statistical analysis shows there was no significant difference between AV1 and AV2 (p≤0.05).

Discussion
The results demonstrated that this therapy is safe and feasible for chronic hemiparetic patients and corroborates the recommendations
of the American Heart Association, which promotes research using innovative methods to increase the duration of functional
practice with the least resources; although it has not demonstrated improvement in functional mobility characteristics [20].
The lack of functional improvement may be due to the small impact of the training on walking capacity, and it may also be that the
tasks used in the FGCT do not focus on gait specificity because they stimulate not only gains in speed, but generalized functional
parameters as well. The results of this study resemble the results of Nelles G et al. (2001), who also did not find functional changes
in the hemiparetic patients that completed the FGCT, but the positron emission tomography of these individuals showed changes
that indicate cerebral plasticity [21].
The learning of a motor skill, which occurs through a repeated sequence, can improve cortical activation, inducing neuroplastic
change, and can remedy patterns of adaptation of cerebral activity after a stroke [22,23]. FGCT is a therapeutic model that involves
task-oriented functional practice and uses a functional approach in an intensive way to induce a functional improvement in
hemiparetic sufferers. This practice also suggests that training can be organized as a circuit with a series of workstations that offer
important improvements in gait, balance and, consequently, daily activities [7,11,14].
The results of this study suggest that the amount of specific practice completed during FGCT may not be sufficient to drive changes
was measured with the tests used. However, this model of group therapy has been proposed to increase the amount of time spent
on specific tasks in order to improve the functional capacity of hemiparetics [24]. They had the opportunity to maintain their
functional abilities, avoiding a sedentary lifestyle and its consequences, since these patients practiced weekly. In addition, it was
observed that FGCT is an inexpensive, safe method with high adherence rates and an absence of serious adverse events [20,24].
There is a need for more research on the FGCT model, mainly in the time spent and the optimal delivery, needed to improve
functional recovery of a hemiparetic patient vai active tasks, and its relation with the improvement of functional abilities. The results
suggest that a circuit-training program is an intervention method with potential to improve the walking ability of hemiparetic
individuals, as well as offering the opportunity to perform exercises and decrease sedentary lifestyles with less financial cost to
health systems.

Conclusion
The therapeutic protocol used and the time permitted was not able to modify the functional mobility of chronic hemiparetic
patients submitted to GPCT.
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