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Abstract
The recovery of independent walking is a major objective of post-stroke rehabilitation and different therapeutic modalities are employed, as the Locomotor Training 
with Body Weight Support (LTBWS). To evaluate their effect on gait kinematics one might rely on gait analysis with summary indexes such as the Gait Profile Score 
(GPS). The aim of this work was to evaluate the effect of associating the LTBWS with conventional therapy on the gait quality of post-stroke patients, using GPS 
as the main outcome measure. To do this, a randomized clinical trial was performed with a sample of 16 participants, mean age 53.3 (± 8) years, 7 male and 9 female, 
post-stroke 6.8 average time (± 5.7) months. To analyze the effects of LTBWS, participants were randomly allocated in two groups, the control (CG) and experimental 
(EG) groups, with 7 and 9 participants, respectively. The CG received only conventional physical therapy once or twice a week and the EG, received additional 20 
minutes of LTBWS conducted on a treadmill (10 minutes) and on the ground (10 minutes) for 12 weeks. No difference between groups was found. Within CG, none 
of the variables exhibited differences between the moments. Within EG, the GPS of the both limbs and GPS of paretic limb, changed post-intervention. However, 
some individuals presented improvement above the minimal detectable change in both groups. In conclusion, associating LTBWS with physical therapy seems to be 
not superior than conventional physical therapy, but it deserves more investigation in larger samples as there were some individuals that responded better than others. 

*Correspondence to: Elisangela Ferretti Manffra, Health Technology Graduate 
Program- Pontifical Catholic University of Paraná, Tel: +5541- 984040690, 
Brazil, E-mail: elisangela.manffra@pucpr.br 

Key words: stroke, walk, gait profile score, locomotor training, weight support

Received: September 11, 2019; Accepted: October 10, 2019; Published: October 
14, 2019

Introduction
After a stroke, the gait rehabilitation becomes essential not only 

to improve functional independence, but also to promote social 
interaction and quality of life of this population [1]. 

Usually, the physiotherapists use parallel bars, orthoses and/
or mobility aids such as walkers, crutches or canes for gait training. 
However, these strategies require some degree of postural control and 
muscle strength, and demand high energy expenditure, leading to 
fatigue after few minutes [2,3]. Besides, due to the patients fear and risk 
of falling, the require attention and aid of the physiotherapists leading 
to their physical exhaustion, as well. A therapeutic alternative for gait 
training in this population is the use of partial weight support during 
gait, thus reducing the energy expenditure and increasing safety [4].The 
use of body weight support equipment, associated with the guidance 
and feedback of physiotherapists, has been proposed in different 
studies focused on rehabilitation of gait after stroke, several of them 
with positive outcomes [5-9], pointing out several benefits, such as the 
evolution of locomotor capability [10] and improved symmetry and 
trunk control [11]. However, part of the existing studies in the literature 
that analyzed and compared Locomotor Training With Body Weight 
Support (LTBWS) with other forms of physiotherapy [12-15], have led 
different conclusions and there is still no consensus on the superiority 
of LTBWS in comparison with other approaches.

This lack of superiority over other therapeutic approaches was 
widely discussed in a critical review which recommended randomized 
clinical studies should address the effect of the combination of different 
therapeutic modalities [16] rather than isolated techniques as was being 
done so far.

The LTBWS facilitates gait initiation [17] and generates positive 
impacts on spatiotemporal gait parameters such as step symmetry 
[18], especially when combining treadmill and ground training. In this 
context, we consider relevant to investigate the effects of association 
of conventional physical therapy and a LTBWS on treadmill and over 
ground. 

During the training, the patient is not only stimulated to walk fast 
but also to move the limbs as correctly and coordinated as possible. 
Therefore, we have chosen to perform a three-dimensional gait analysis 
data (3DGA) to assess the effects of the training. This type of evaluation 
is considered effective in the quantification of changes in ambulation 
of patients in general [19], providing significantly useful measures for 
clinical practice and providing objective information on changes in 
movement patterns [20]. Among all the possible measures that can 
be derived from 3DGA, we selected the Gait Profile Score (GPS) as 
our main outcome measure. It is calculated from angular data of gait 
kinematic pattern, developed in order to facilitate the understanding 
of the results 3DGA [20,21]. The advantage of its use is the possibility 
to analyze the joints individually, as well as offering an individual 
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score for each of the lower limbs of the evaluated subject, as well as an 
absolute global representation score of their gait pattern [20]. Two 
experiments have been applied the GPS on post-stroke subjects 
[22,23], one of them determined the minimum detectable change 
(MDC) to these subjects [22]. 

Thus, the aim of this work was to evaluate the effectiveness of 
a program for gait training after stroke, associating conventional 
physiotherapy and the LTBWS on treadmill and over ground, using the 
GPS as the main outcome measure. 

Methods
Study design

This study was planned as a prospective, assessor-blind, randomized 
controlled pragmatic clinical trial, and was approved by the Research 
Ethics Committee of the University (process number: 256.523/2013). It 
followed the Consolidated Standards of Reporting Trials (CONSORT) 
recommendations and was registered in the Brazilian Register of 
Clinical Trials (ReBEC - RBR-7699xz). The study was carried out at the 
Ana Carolina Moura Xavier Rehabilitation Hospital between February 
of 2014 and March of 2015. All participants provided written informed 
consent. 

Sample

To be included in the study, participants should be over 18 years 
old, should present paresis in one lower limb, should be able to 
understand the instructions for performing the gait analysis and to 
walk at least 10 m without assistance of another person. The exclusion 
criteria were bilateral stroke, history or presence of other neurological 
or musculoskeletal disorders unrelated to stroke. The final sample was 
composed by 16 hemiparetic participants (mean age 53.3 ± 8.0 years; 
7 men and 9 women; 7 hemiparetic at left and 9 at right side; mean 
time after stroke 6.8 ± 5.7 months) all with stroke diagnosis confirmed 
by neuroimaging. All participants received physical therapy treatment 
at the outpatient rehabilitation hospital. Other characteristics of the 
sample are given in table 1. 

Participants were randomly assigned to the experimental group 
(EG) or control group (CG) after initial evaluation. Randomization was 
performed using a table of pseudo-random numbers between 0 and 
1 obeying a uniform distribution. The table was create using the 
software Matlab v.10. The randomization sequence was generated 
by a researcher not involved in recruitment nor in the assessment. 
The flowchart according to CONSORT depicture the steps of study 
(Figure 1).

Figure 1. Study flowchart
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ID Group Gender Age (years) Paretic Side Type of Stroke
Time since 

stroke 
(months)

Initial FAC 
values Weight (kg) Height (cm)

1 B CG F 52 R H 3 1 67.8 156
2 F CG F 54 L I 6 4 58.4 160
3 K CG M 56 R H 10 5 78.0 172
4 L CG F 59 R I 7 4 60.6 158
5 S CG F 51 R I 7 4 56.8 151
6 U CG F 43 R I 3 1 57.9 165
7 X CG M 51 L H 11 5 76.0 166
8 A EG F 54 L I 10 3 67.5 161
9 D EG M 63 L I 10 4 73.0 172

10 E EG M 33 R I 2 4 75.0 172
11 G EG M 66 L I 6 3 93.5 177
12 I EG M 64 R I 5 3 67.8 162
13 J EG M 49 R I 1 5 78.8 171
14 N EG F 53 L H 2 5 67.8 156
15 O EG F 52 R H 2 3 65.1 161
16 R EG F 53 L I 24 5 64.8 154

Table 1. Characteristics of the sample

Abbreviations: ID: Identification of participants; CG: Control Group; EG: Experimental Group; FAC: Functional Ambulation Category; F: Female; M: Male; I: Ischemic; H: Hemorrhagic; 
L: Left; R: Right; 

Assessments

All participants were evaluated before and after the intervention 
program by the same physiotherapist who was blind to their group. 
Berg Balance Scale (BBS) [24] was applied to evaluate the functional 
balance performance and the Functional Ambulation Category (FAC) 
[25] to assess the walking function. The participants underwent an 
instrumented gait assessment in the hospital’s gait laboratory. Reflective 
markers were placed on the skin of the participants, according to the 
Helen Hayes Marker Set, and they were instructed to walk at a self-
selected speed, on a 10 m path for 6 times (trials). Kinematic data were 
collected by 6 infrared cameras and a motion capture system (Motion 
Analysis Corporation, Santa Rosa, CA). The data were sampled at 60 Hz 
and low-pass filtered with a cut-off frequency of 6 Hz using a fourth-
order digital Butterworth filter.

GPS calculation

Data from the first and second trials were discarded, to avoid the 
effect of adaptation, and the first valid strides of the next three trials were 
used for analysis. GPS calculations were performed according to the 
method reported by Baker and colleagues [20,26] using the spreadsheet 
available in [27], after adapting it to analyze paretic and nonparetic 
limbs. Basically, the calculation of GPS requires the Gait Variable Score 
(GVS), which refers to the root mean square difference between the 
joint angles of each subject and the average of healthy subjects during 
a gait cycle. There are 15 GVS values, one for each degree of freedom: 
pelvic tilt, obliquity, and rotation; hip flexion/extension, adduction/
abduction, and rotation; knee flexion/extension; ankle dorsiflexion/
plantarflexion; and foot progression. 

Both the GVS and GPS were obtained for the paretic limb (PL) and 
non-paretic limb (NPL). The overall GPS (GPS_O) was also calculated 
by averaging the values for both limbs. These variables were grouped 
in the Movement Analysis Profile (MAP), which was generated 
individually for each participant. The values shown in the MAP (Figure 
2) refer to the median of the 3 gait cycles, from which the 15 GVS, the 
GPS of PL, GPS of NPL and overall (GPS_O) were calculated.

Intervention Program

Participants from both groups underwent 40 minutes of 
physiotherapy treatment offered by the rehabilitation hospital with 
the institution’s physiotherapists and without any participation of the 
researchers. This intervention was classified as conventional physical 
therapy and consisted predominantly of passive mobilization and 
assisted exercises of upper limbs, trunk and lower limbs, over ground 
gait training with and without obstacles, exercise in bike ergometer, and 
balance training with and without visual feedback. 

The experimental group underwent additional 20 minutes of a 
specific LTBWS program. Parameters such as the time, speed and 
weight bearing percentage at each LTBWS session, as well as the 
period of intervention were based on parameters from previously 
published studies [7,28,29]. To provide body weight support we have 
used a Biodex unweighing system model 945-480, and the treadmill 
was Embrex, model 570-L. Table 2 describes the details of the LTBWS 
program applied to experimental group.

Data analysis 

Statistical analysis was performed using IBM SPSS for Windows, 
version 21.0 (Armonk, NY: IBM Corp. USA). Mann-Whitney U-test 
test was used to perform between-groups comparisons. Comparisons 
between pre and post-intervention data within each group were 
performed using the Wilcoxon test. Significance level was set at 0.05. 
Values of GVS and GPS score are presented as median and Interquartile 
Range (IQR).

The difference between pre and post-intervention values was 
calculated and contrasted with previously established MDC values [22]. 

Results
Table 3 shows the GVS results and GPS index pre and post-

intervention for both groups. No statistically significant difference 
between groups was found. Within CG, none of the variables exhibited 
statistically significant differences between the moments. Within EG, 
only the variables GPS_O (p= 0.01), GPS_PL (p= 0.00) e GVS_Knee 
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LTBWS Program

General 

•	Period of program: 12 weeks;
•	Frequency: once or twice a week, according to the schedule of physiotherapy sessions offered by Rehabilitation Hospital;    
•	In each LTBWS session participants underwent 10 minutes on treadmill and 10 minutes over ground. When the participant was not able to keep the 

minimal velocity at the treadmill all the session time was spent training over ground. 

Velocity
•	Ground: comfortable self-selected speed;
•	Treadmill: self-selected with a minimum of 0.04 m/s (minimum possible speed of the treadmill model used in the study);
•	Treadmill speed was increased with a step 0.1 m/s according to the participants' evolution;

Body weight offload •	Initially, weight offload was established at 40% of the participant's weight; 
•	Offload was progressively reduced by 5% to zero, according to the participant´s evolution;

Protocol Considerations •	Participants received aid to move the paretic lower limb correctly, with emphasis on hip, knee and ankle flexion and correct foot positioning;

Table 2. Details of the LTBWS applied in the study.

Variable 
Control Group Experimental Group
Median (IQR) Median (IQR)

Pre Post Pre Post

Pa
re

tic
 L

im
b

Pelvic Tilt 9.6° (7.5°) 5.2° (5.9°) 6.0° (3.7°) 4.9° (5.0°)
Hip Flexion/Extension 16.6° (17.6°) 13.4° (7.5°) 13.2° (5.0°) 12.4° (4.8°)
Knee Flexion/Extension 20.8° (6.8°) 19.8° (5.4°) 20.0° (5.4°) 18.5° (6.0°)
Ankle Dorsi/Plantarflexion 11.8° (2.1°) 10.6° (3.5°) 10.3° (3.2°) 9.9° (4.9°)
Pelvic Obliquity 4.4° (2.3°) 4.6° (1.9°) 5.2° (3.8°) 6.8° (4.7°)
Hip Adduction/Abduction 5.1° (1.5°) 4.4° (1.6°) 4.8° (1.9°) 4.7° (3.1°)
Pelvic Rotation 14.8° (11.6°) 13.5° (15.3°) 8.6° (5.9°) 9.3° (6.2°)
Hip Rotation 8.5° (10.1°) 5.8° (4.3°) 8.7° (15.3°) 6.9° (5.4°)
Foot Progression 9.8° (6.8°) 6.7° (11.6°) 10.0° (13.6°) 9.3° (8.2°)
GPS 15.1° (5.1°) 11.3° (6.6°) 11.3° (4.5°) 10.2° (2.7°)

N
on

-p
ar

et
ic

 L
im

b

Pelvic Tilt 9.6° (7.5°) 5.2° (5.9°) 6.0° (3.7°) 4.9° (5.0°)
Hip Flexion/Extension 16.4° (7.7°) 15.4° (7.5°) 17.8° (6.4°) 13.4° (7.4°)
Knee Flexion/Extension 25.3° (3.3°) 24.1° (5.6°) 24.1° (4.8°) 24.5° (6.7°)
Ankle Dorsi/Plantarflexion 15.0° (9.6°) 16.2° (4.5°) 16.5° (3.8°) 15.7° (4.3°)
Pelvic Obliquity 4.4° (2.3°) 4.6° (1.9°) 5.2° (3.8°) 6.8° (4.7°)
Hip Adduction/Abduction 6.3° (4.4°) 6.8° (4.3°) 6.1° (1.8°) 6.1° (3.4°)
Pelvic Rotation 14.8° (11.9°) 13.5° (15.3°) 8.6° (5.9°) 9.3° (6.2°)
Hip Rotation 10.4° (12.2°) 11.4° (7.4°) 7.2° (4.6°) 5.6° (4.2°)
Foot Progression 10.1° (4.7°) 12.2° (7.1°) 9.4° (12.9°) 9.4° (11.1°)
GPS 14.1° (5.3°) 13.2° (5.3°) 13.7° (2.5°) 13.4° (3.7°)

  GPS_O 15.5° (5.1°) 12.9° (5.2°) 13.7° (3.3°) 12.4° (3.7°)

Table 3. Gait Variable Score (GVS) and Gait Profile Score (GPS) pre and post intervention presented as median (interquartile range)

Flexion/Extension PL (p= 0.01), were different between pre and post-
intervention. 

Tables 4 and 5 depict the difference between MAP values pre and 
post-intervention for each subject in control and experimental groups, 
respectively. In these tables, the differences are contrasted with the 
MDC value from the literature [22].

The values of gait speed and BBS pre and post-intervention, for 
each group are shown in table 6. There were no statistically significant 
differences between groups, and the comparison within groups revealed 
a gain in the BBS for CG (p=0.034) and for EG (p=0.012)

Table 7 depicts the distribution of participants across the levels 
of the FAC. It is possible to observe that, in both groups there was a 
migration from lower to upper levels of FAC.

Discussion
Considering the comparisons between groups, we found no 

significant differences between them, but some other findings are worth 
to be discussed. 

Observing table 4, which presents the differences between pre and 
post-intervention for each participant in the CG, it can be observed 

that all of them, except K, had at least one variable with difference 
above the MDC established in the literature [22]. Particularly, X 
presented improvement above the MDC in 5 variables (i.e. decrease 
in their values), including GPS_PL and GPS_O. This is interesting and 
surprising as this participant is in the chronic phase. It is well known 
that early post-stroke hypotonia gradually gives way to increased muscle 
tone, which usually evolves to hypertonia, thus changing the movement 
pattern of the involved segments and joints [30]. Three to four months 
after the occurrence of stroke, the changes caused by the pathology, 
such as hypertonia and hyperreflexia, are not yet fully established 
[31]. The chronic phase is characterized by neuromuscular changes 
that make physiotherapeutic conduct difficult and promote longer and 
more limited rehabilitation [32]. This phase, which begins around 5 to 
6 months, continues throughout the patient’s life. The behavior of this 
participant indicates that it is possible to promote improvement in gait 
pattern even in the chronic phase. 

The other one participant (S) showed improvement in four variables, 
but that did not impacted on the overall GPS , i.e. no significant change 
in global gait quality. This might reinforce the statement that there is no 
strong correlation between GVS’s results and final GPS [20]. Participant 
(U) of the CG presented 5 variables with improvement and 3 variables 
with deterioration larger than the MDC. However, in the final GPS 
result, there was an improvement in both GPS_PL and GPS_O. 
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Variables
    Control Group (Subject ID)
  MDC 1 (B) 2 (F) 3 (K) 4 (L) 5 (S) 6 (U) 7 (X)

Pelvic Tilt   4.7 5.8† -4.6 -2.2 0.8 1.0 -3.4 -5.4*

Hip Flexion/Extension
PL 5.4 6.7† 7.0* -0.4 -1.5 2.5 -17.6* -6.4*

NPL 5.4 5 -1.6 -1 -0.9 -0.2 -0.5 -1.5

Knee Flexion/Extension
PL 5.3 3.9 -1.5 -0.7 1.7 -0.2 1.0 -1.0

NPL 3.1 1.8 -1.6 -2.3 2.1 2.1 3.7† -2.5

Ankle Dorsi/Plantarflexion
PL 2.9 0.2 1.2 -2.5 1.5 -4.6* 0.6 -1.9

NPL 3.0 1.5 -1.3 2.2 -1.3 0.3 -0.7 1.7
Pelvic Obliquity   2.4 0.3 0.3 1.1 1.3 -1.7 0.0 -0.1

Hip Adduction/Abduction
PL 3.1 -0.7 -0.5 0.1 -1.1 -3.1* 1 -1.7

NPL 2.8 -2.3 3.2† 0.6 1.7 0.3 -1.2 -1.4
Pelvic Rotation   5.0 -1.2 1.7 1.6 -2.4 -5.4* 5.0† -1.3

Hip Rotation
PL 10.0 -1.2 1.7 1.6 -2.4 -5.4 5 -1.3

NPL 7.4 2.8 -7.2 -0.8 2 -1.5 -12.4* 1.6

Foot Progression
PL 6.2 1.7 -6.5* 1.2 0.7 1.7 -11.1* -12.2*

NPL 4.1 1.9 9.8† 1.4 8.3† -4.5* 5.5† -0.2

 GPS
PL 2.3 2.6† -0.4 -0.4 0.0 -1.6 -3.1* -4.1*

NPL 1.9 1.6 0.2 -0.2 1.3 -0.5 -0.5 -0.9
 GPS_O   1.7 2.3† -0.2 -0.2 0.8 -0.8 -2.2* -2.7*

Table 4. GVS and GPS differences between pre and post-intervention – Control Group

Abbreviations: MDC: Minimal Detectable Change; PL: Paretic Limb; NPL: Non-Paretic Limb; ID, identification; GPS: Gait Profile Score; GPS_O: Gait Profile Score Overall;
Notes: Participants are identified by capital letters that match their identification in the previous tables. 
Variables whose the difference between initial and final values exceed the MDC in bold. The symbols (†) and (*) indicate increasing and decreasing of index values, respectively. Reduction 
in index values denotes approximation of normal values.

Variables
    Experimental Group (Subject ID)
  MDC 1 (A) 2 (D) 3 (E) 4 (G) 5 (I) 6(J) 7(N) 8 (O) 9 (R)

Pelvic Tilt   4.7 0.3 -0.3 -2.2 0.8 -0.5 0.2 2.8 11.8† -1.2

Hip Flexion/Extension
PL 5.4 2.8 -1.1 -0.3 -3.0 -0.5 -5.1 -0.3 -3.6 -0.7

NPL 5.4 -5.1 -1.3 -3.3 0.6 1.3 -5.1 2.1 10.9† -0.1

Knee Flexion/Extension
PL 5.3 -6.0* -1.1 0.4 -2.6 -1.4 -5.1* -1.9 -1.8 -3.3

NPL 3.1 2.6 -2.1 -5.0* -4.2* -0.1 -5.9* 1.3 -0.7 -2.5

Ankle Dorsi/Plantarflexion
PL 2.9 -0.4 1.8 3.0 -0.5 -1.9 0.8 -2.4 -4.2* -2.3

NPL 3.0 1.9 3.2† -1.3 -3.6* -2.6 -1.9 5.3† 2.1 -0.7
Pelvic Obliquity   2.4 -0.7 -1.2 3.7† 3.7† 2.6† 0.0 0.9 0.6 -0.4

Hip Adduction/Abduction
PL 3.1 -0.5 -0.4 -1.0 6.5† 3.5† -0.4 0.3 0.5 -1.4

NPL 2.8 3.1† 0.7 0.8 2.7 0.7 0.2 -0.8 -1.7 0.7
Pelvic Rotation   5.0 0.4 1.9 -4.0 1.0 1.1 -2.3 1.6 -0.3 -4.2

Hip Rotation
PL 10.0 -0.8 3.5 -1.5 2.5 -6.8 -1.6 -2.4 1.4 20.7†

NPL 7.4 1.9 -0.6 0.6 -2.7 -6.2 1.8 0.1 -0.8 -1.8

Foot Progression
PL 6.2 -7.2* -5.0 -0.3 -1.6 -0.7 1.2 4.0 -2.8 -3.7

NPL 4.1 -3.7 1.0 2.3 1.5 3.6 1.6 1.5 -3.8 -3.9

 GPS
PL 2.3 -2.0 -0.1 -0.1 -0.3 -0.4 -2.0 -0.2 -2.3* -5.5*

NPL 1.9 -0.2 0.1 -1.6 -0.5 0.5 -1.7 0.2 -3.0* -1.3
 GPS_O   1.7 -1.2 -0.1 -0.9 -0.7 0.1 1.9* -0.2 -2.6* -3.8*

Abbreviations: MDC: Minimal Detectable Change; PL: Paretic Limb; NPL: Non-Paretic Limb;  ID: identification; GPS: Gait Profile Score; GPS_O: Gait Profile Score Overall;  
Notes: Participants are identified by capital letters that match their identification in the previous tables; 
Variables whose the difference between initial and final values exceed the MDC in bold. The symbols (†) and (*) indicate increasing and decreasing of index values, respectively. Reduction 
in index values denotes approximation of normal values.

Table 5. GVS and GPS differences between pre and post-intervention -Experimental Group

Measures
Pre Post

Median (IQR) Median (IQR)
CG EG CG EG

Gait speed (average of PL and NPL) (cm/s) 16.4 (11.1) 21.0 (8.1) 20.0 (8.8) 23.2 (12.5)
Gait speed of the Paretic Limb (cm/s) 16.5 (10.5) 20.5 (8.1) 19.1 (8.4) 21.9 (12.3)
Gait speed of the Non-Paretic Limb (cm/s) 16.5 (11.6) 21.4 (8.2) 21.0 (9.3) 24.5 (12.6)
Berg Balance Scale 34 (16) 31 (19) 39 (9) 53 (20)

Abbreviations: CG: Control Group; EG: Experimental Group; PL: Paretic Limb; NPL: Non-Paretic Limb; IQR: Interquartile Range;

Table 6. Gait velocity and score of the Berg Balance Scale (BBS)
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In the EG (Table 5), there was difference for the GPS_O, the 
GPS_PL and the GVS Knee Flexion/Extension of the PL, whose index 
values decreased after intervention, showing that in this group, the 
values were closer to normality. Two of the 15 GVS (Knee Flexion/
Extension and Ankle Dorsi/Plantarflexion) presented the highest 
concentration of score improvement, while two others (Pelve Obliquity 
and Hip Adduction/Abduction) concentrated most of unfavorable 
results of EG. Such a clear division does not occur in the CG, where 
positive and negative results are scattered over all the variables. These 
findings suggest that the EG may have adopted a more homogeneous 
gait pattern among participants. This is consistent with those of Souza 
et al. [33], which published the results of a 6-week pilot study of three 
45-minute weekly sessions in a sample of 12 post-stroke hemiparetic 
participants in the chronic phase (mean time: 4.3 years ± 3). They found 
that various spatiotemporal gait parameters, had improved, among 
them the symmetry of the steps, a factor that influences the GPS results. 
In the same study, the authors describe improvements in the angular 
parameters involving the trunk and lower limbs, with an emphasis 
on the thigh and feet, indicating that participants had better selective 
control of lower limb after weight-bearing gait training on the ground. 

Regarding the secondary outcome measures (Tables 6 and 7), 
it is possible to observe that both interventions led to improvement 
in the BBS and to a migration towards higher levels of the FAC. The 
differences in the gait speed and BBS between groups are not statistically 
significant probably due to the sample size and the consequent large 
dispersion. Another possible reason for the lack of superiority of the 
LTBWS program was that the intensity of the training was not the one 
we planned. The parameters adopted in the present study were based on 
a review of randomized clinical trials using some bodyweight support 
equipment, many of which applied treadmill and ground gait training, 

and started the sessions with a relief 30% to 40% of the participant’s 
body weight [6,9,34]. However, despite the effort to replicate the 
parameters in our study, many of them could not be reproduced, such 
as weekly frequency, session duration and training evolution criteria. 
This was so, because the study was conducted in a clinical setting and 
the procedures were adapted to the patient´s routine and not the other 
way around. 

As we have adopted a pragmatic approach, the sample of the present 
research was very heterogeneous, with the participants distributed 
between sub-acute (n = 7) and chronic (n = 9) phase. Although changes 
in motor deficits are more effective in the first months after stroke [32], 
we suggest that the absence of conclusive responses may be related to the 
low frequency of interventions and not to the time after stroke. In fact, 
recent studies [12,35,36] demonstrate that even in the chronic phase, 
the intensive approach can have positive results in motor rehabilitation 
of individuals with stroke sequelae. In the present study, patients at 
different stages of stroke evolved without apparent correlation with the 
time after stroke. Among the CG participants who presented the best 
results, one (U) was in the sub-acute phase (3 months) and two in the 
chronic phase (S, 7 months and X, 11 months). Also, in this group, one 
patient in sub-acute (B, 3 months) presented only worsening exceeding 
MDC and one in chronic phase (K, 10 months) remained quite stable 
in all variables, not exceeding MDC in any of the observed changes. 

In the EG, two of the patients with favorable evolution above the 
MDC, were in the sub-acute phase (J, 1 month; O, 2 months) and one in 
the chronic phase (R), 24 months of injury. Exclusively negative changes 
above MDC occurred in one patient who was in the sub-acute phase 
(I, 5 months) and one patient in the chronic phase (D, 10 months). 
Although the neurological recovery process presents a spontaneous 
tendency in the early post-injury phase, occurring mainly during the 
first months, some patients may demonstrate considerable recovery in 
late phases [37].

Regarding the overall evolution within the groups, we have found 
the changes in both of them, but only in the EG they were statistically 
significant for the variables GPS_O, GPS_PL e GVS_Knee Flexion/
Extension PL. This finding is encouraging, even though it might be 
explained by the slightly larger sample size of EG. 

Two important limitations of our study were the small sample 
size and relatively low frequency of intervention, issues that must the 
overcome in future studies.

In summary, there was no difference between groups regarding 
GPS and GVS variables after intervention. Moreover, the improvement 
in the balance score and gait independence level was also equivalent. 
However, when looking at individuals, it was possible to observe that, 
in some cases, the improvement was above the MMD stablished in the 
literature. Therefore, associating LTBWS with physical therapy seems 
to be not superior than conventional physical therapy, but it deserves 
more investigation in larger samples as there were some individuals that 
responded better than others. 
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