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❚❚ ABSTRACT
Parkinson’s disease is the second most common neurodegenerative disorder in old age. Aging 
process for elders with Parkinson’s disease can induce gait disturbances with more functional 
disabilities than for elders without the disease. Treadmill training as a therapy has resulted in 
notable effects on the gait of patients with Parkinson’s disease and may be a resource for geriatric 
neurological rehabilitation. This review aimed to study the effects on gait after treadmill training in 
elderly patients with Parkinson’s disease. The search was performed in the databases PubMed®, 
LILACS, PEDro and EMBASE, with the following keywords: “Parkinson’s disease”, “elderly”, 
“treadmill training” and “gait evaluation”. The quality of the studies included was assessed 
by PEDro Scale. Eleven studies met the inclusion and exclusion criteria. Eight studies were 
randomized, and only one did a follow-up. One can observe in this review that treadmill training 
with or without weight support (at least 20 minutes, two to three times a week, with progressive 
increase of loads, for minimum of 6 weeks) in elderly patients with the Parkinson’s disease was 
effective to improve gait. In addition, both were considered safe (since some studies described the 
use of belts, even in unsupported training) and can be associated with therapies complementary 
to gait, such as repetitive transcranial magnetic stimulation, visual cues or anodal transcranial 
direct current stimulation. Treadmill training in elderly patients with Parkinson’s disease is an 
intervention that improves gait outcomes, but further studies are required for better proofs.
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❚❚ RESUMO
A doença de Parkinson é o segundo distúrbio neurodegenerativo mais comum na velhice. O 
processo de envelhecimento de idosos com doença de Parkinson pode levar a distúrbios de 
marcha com mais incapacidades funcionais do que para idosos sem a doença. O treinamento em 
esteira como terapia pode resultar em efeitos notáveis na marcha de pacientes com Parkinson 
e ser um recurso para a reabilitação neurológica geriátrica. Esta revisão teve como objetivo 
estudar os efeitos da marcha após o treinamento em esteira na doença de Parkinson em idosos. A 
pesquisa foi realizada nas bases de dados PubMed®, LILACS, PEDro e EMBASE, com os seguintes 
descritores: “doença de Parkinson”, “idosos”, “treinamento em esteira” e “avaliação da marcha”. 
A qualidade dos estudos incluídos foi avaliada pela escala de PEDro. Atenderam aos critérios 
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de inclusão e exclusão 11 estudos. Oito estudos foram randomizados, 
e apenas um fez follow-up. Foi possível observar que treinamento em 
esteira com ou sem suporte de peso (por pelo menos 20 minutos, 
duas a três vezes por semana, com aumento progressivo de cargas, 
por, no mínimo, 6 semanas) em idosos com doença de Parkinson foi 
efetivo para melhorar a marcha. Além disso, ambos os treinamentos 
foram considerados seguros (pois alguns estudos relataram o uso de 
cintos, mesmo no treinamento sem suporte de peso) e podem ser 
associados a terapias complementares à marcha, como estimulação 
magnética transcraniana repetitiva, estímulos visuais ou estimulação 
transcraniana direta anódica. O treinamento em esteira em pacientes 
idosos com doença de Parkinson é uma intervenção que melhora 
os resultados da marcha, mas requer mais estudos para melhor 
comprovação.

Descritores: Doença de Parkinson/reabilitação; Marcha; Idoso

❚❚ INTRODUCTION 

Idiopathic Parkinson’s disease (PD) is a chronic, 
progressive and degenerative disease of the central 
nervous system, associated with a depletion in 
dopaminergic neurons in the nigrostriatal pathway.(1) 
Clinical symptoms appear when there is a 40% to 60% 
reduction of nigral neurones and striatal dopamine.(2)  
Parkinson’s disease is the second most common 
degenerative nervous system disease, affecting 1% to 2% 
of the population older than 65 years.(3) The proportion 
of elderly in the world is increasing, resulting in larger 
pool of people at risk for PD.(4) 

Cardinal symptoms include resting tremor, muscular 
rigidity, freezing of gait (FOG); bradykinesia and gait 
and postural instability.(3,4) Gait disorders compromise 
patients’ independence and quality of life, decreasing 
mobility and increasing the risk of falls and fractures.(5) 
Parkinson’s disease induces gait disturbances, such as 
reduced velocity, reduced stride and step length, and 
increased duration of double stance.(4-8) 

The reduction in gait speed is explained by slower 
center of gravity displacement, decreased vertical 
component of ground reaction force(9-11) and greater 
lateral displacement of the center of pressure at the 
beginning of gait.(12) The reduction in step length occurs 
mainly due to the deficiency in the detachment phase of 
the foot, in which a smaller electromyography signal in 
the gastrocnemius muscle is observed and consequently 
problems to project limb forwards.(10) Increased support 
phase is related to decreased gait speed and 
bradykinesia.(5) This hinders the automatism of the step 
during the gait and promotes electromyographic signal 
changes of the lower limbs.(13,14)

Similarly, aging also slows gait velocity and step 
length, which suggests that PD in elders may lead 
to greater functional disability, making them more 
susceptible to falls.(15) 

Concerning physical gait rehabilitation, treadmill 
training (TT) as a therapy has shown notable effects on 
the gait of patients with PD, with superior results in gait 
parameters compared to patients not undergoing this 
treatment.(16-21) Literature reviews show that the TT can 
promote a more stable walking pattern in PD patients, 
and suggest that the intervention is able to restore 
rhythmicity and reduces gait variability.(18,21,22) However, 
they analyzed various outcomes, but with no emphasis 
on the elderly. Hence, the objective of this work was 
to review the effects on gait after TT in elderly PD 
patients.

❚❚ OBJETIVE

The objective of this study was to review the effects 
on gait after treadmill training in elderly Parkinson’s 
disease patients.

❚❚METHODS

Search strategy 
The search was performed in PubMed®, LILACS, 
PEDro and EMBASE database; and published articles 
related to the effects of TT on the gait of elderly patients 
with PD were found based on the following keywords: 
“Parkinson’s disease”, “elderly”, “treadmill training” 
and “gait evaluation”.

Study selection
The critical literature review identified the following 
inclusion criteria: studies in humans, in English, and 
published in scientific journals during the last 10 years. 
Articles describing patients aged less than 60 years, or 
who have not undergone treadmill gait training, and 
without outcome measures regarding gait were excluded. 
Articles describing treadmill gait training in patients 
without PD and treadmill gait training in combination 
with virtual reality were also excluded. After reading 
the titles and/or abstracts, articles meeting the inclusion 
criteria and identified as relevant to the development 
of this work were selected. A total of 25 references to 
simple combinations were found in PubMed®, LILACS, 
PEDro and EMBASE. Eleven articles were finally 
selected based on the established criteria. 
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Quality appraisal 
The quality of 11 studies included(23-33)  was assessed 
by PEDro scale checklist (Table 1), which presents 11 
items that consider the following criteria: eligibility 
criteria and source of participants; random allocation; 
blind allocation; comparability of baseline; subjects 
were blind; therapists were blind; evaluators were blind; 
results with more than 85% of participants; intention-to-
treat analysis; statistical comparisons between groups; 
and point measures and variability measures. 

❚❚ RESULTS

Eleven studies met the inclusion criteria.(23-33) Studies 
that obtained the highest score on the PEDro scale 
were conducted by Yang et al.,(24) and Galli el al.,(25) 

(Table 1).
Of the 11 studies,(23-33) eight were randomized.(23-30) In 

relation the type of training, five studies analyzed training 
without body weight support,(23,24,26,27,30) and three studies 
evaluated with support system(25,28,29) (Table 2).

Table 1. PEDro scale of the 11 studies selected

Authors Eligibility
Random 

allocation
Blind 

allocation
Comparability 

of baseline
Subjects 

were blind
Therapists 
were blind

Evaluators 
were 
blind

Results with 
more than 85% 
of participants

Intention-to-treat 
analysis

Statistical 
comparisons 

between groups

Point measures 
and variability 

measures

Frazzitta et al.(23) Yes Yes No Yes No No Yes Yes Yes Yes No

Yang et al.(24) Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes

Galli et al.(25) Yes No Yes Yes Yes Yes Yes Yes Yes Yes No

Canning et al.(26) Yes No Yes Yes No No Yes Yes Yes Yes Yes

Frazzitta et al.(27) Yes Yes no Yes No No Yes Yes Yes Yes No

Picelli et al.(28) Yes No Yes Yes No No Yes Yes Yes Yes No

Fisher et al.(29) Yes No Yes Yes Yes No No Yes Yes Yes No

Schlick et al.(30) Yes No Yes Yes No No No Yes Yes Yes No

Arcolin et al.(31) Yes No No Yes No No No Yes Yes Yes No

Herman et al.(32) Yes No No No No No No Yes Yes No No

Fernández-Lago 
et al.(33)

Yes No No Yes No No No Yes Yes Yes No

Table 2. Summary of the population, protocols, gait measures and results of these investigations

Studies Population Protocol Gait measures Results

Frazzitta et al.(23) 30 patients with gait 
disturbance, but without FOG in 
“on” stage and 30 patients with 

FOG in “on” stage

Patients underwent a 4-week rehabilitation 
treatment using a treadmill with auditory 

and visual cues

Gait speed, stride length, 
asymmetry of gait, 6MWT, UPDRS 

II-III, Berg Balance Scale, TUG, 
comfortable-fast gait speeds, 

FOG-Q

Data support a direct involvement 
of the asymmetry of gait in the 

development of FOG in PD
TT is effective in improving gait and balance 

in PD FOG patients, and this might be 
related to a reduction of asymmetric gait

Yang et al.(24) 20 patients with PD with ability 
to walk independently

-2 groups: 
1. Participants received rTMS 

(Experimental Group) 
2. Participants received sham 

rTMS (Control Group) 
Followed by TT (30 minutes) for 12 

sessions over 4 weeks (3 sessions a week) 

Corticomotor inhibition and walking 
performance 

The findings suggested that combination 
of rTMS and TT enhances the effect 
of TT on modulation of corticomotor 

inhibition and improvement of walking 
performance in those with PD

Galli et al.(25) 50 idiopathic PD
Ability to walk, 

unassisted or with 
little assistance, for a 

distance of 25 feet

-2 groups
1. Robot-assisted therapy group (n=25) 

2. Intensive treadmill therapy group (n=25)

Hoehn and Yahr scale
UPDRS

Optoelectronic system (ELITE2002, 
BTS, Milan, Italy) 

In the robot group, differences were found 
in kinematic variables (pelvic obliquity 
and hip abduction and adduction). The 
intensive group showed no statistically 

significant changes. The end-effector robotic 
rehabilitation locomotor training improved 

gait kinematics and seems to be effective for 
rehabilitation in patients with mild PD

continue...
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...Continuation

Table 2. Summary of the population, protocols, gait measures and results of these investigations
Studies Population Protocol Gait measures Results
Canning et al.(26) 20 people with idiopathic PD 

with <2 hours per week of 
leisure time physical activity 
in prior 3 months, and had a 
stable response to levodopa 

medications

-2 groups:
1. The Experimental Group undertook a 

semi-supervised home-based program of 
30-40 minutes of treadmill walking, 4 times 

a week for 6 weeks
2. The Control Group received usual care 
(i.e. advice to maintain current levels of 

physical activity)

The primary outcome measure 
of efficacy was walking capacity 

(6MWT)

Semi-supervised home-based TT is a feasible 
and safe form of exercise for cognitively 

intact people, with mild PD 

Frazzita et al.(27) 40 Parkinsonian patients 
with freezing were randomly 

assigned to two groups 

2 group:
1. Underwent a rehabilitation program 

based on treadmill training associated with 
auditory and visual cues

2. Followed a rehabilitation protocol using 
cues and not associated with treadmill 

Functional evaluation was based 
on the Unified Parkinson’s Disease 

Rating Scale Motor Section (UPDRS 
III); Freezing of Gait Questionnaire 

(FOGQ), 6-minute walking test 
(6MWT), gait speed, and stride cycle

The results suggest that treadmill training 
associated with auditory and visual cues 

might give better results than more 
conventional treatments.

Treadmill training probably acts as a 
supplementary external cue

Picelli et al.(28) 60 patients with mild to 
moderate PD 

3 groups:
1. Robotic gait training group (n=20);

TT group (n=20) performed equal intensity 
2. TT without body-weight support

3. The physical therapy group (n=20) 
underwent conventional gait therapy

45 minutes per session 
3 days/week, during four 

consecutive weeks

10-minute walking test
6MWT 

No statistically significant difference 
was found between the robotic gait 
training group and the TT group in 

the evaluation after training.
Statistically significant improvement was 

found after treatment in favor of the robotic 
gait training group and TT group compared 

to the physical therapy group. 
Findings were confirmed at the 3-month 

follow-up evaluation
Fisher et al.(29) 30 PD patients, within 3 years of 

diagnosis, with Hoehn and Yahr 
stages 1 or 2

3 groups:
1. High-intensity (body weight-

supported TT)
2. Low-intensity exercise (exercises to 

range of motion, balance and gait)
3. Zero-intensity (education group) 

UPDRS
Biomechanical analysis of self-

selected and fast walking
Sit-to-stand tasks

Corticomotor excitability 

A small improvement in total and motor 
UPDRS was observed in all groups. 

High-intensity group subjects showed 
post-exercise increases in gait speed, step 
and stride length, and hip and ankle joint 

excursion during self-selected and fast gait, 
besides improved weight distribution during 

sit-to-stand tasks.
Improvements in gait and sit-to-stand 

measures were not consistently observed 
in the low- and zero-intensity groups. The 

high-intensity group showed lengthening in 
cortical silent period

Schlick et al.(30) 23 outpatients with PD Patients received 12 training sessions 
within 5 weeks of either visual cues 
combined with TT (n=12) or pure TT 

(n=11)

Gait speed, stride length and 
cadence

Functional tests included the TUG 
test, the UPDPRS and the freezing 

of gait-questionnaire

This pilot study suggests that visual cues 
combined with TT have more beneficial 

effects on gait than pure TT, in patients with 
a moderate stage of PD. A large-scale study 

with longer follow-up is required
Arcolin et al.(31) 29 patients with the diagnosis of 

idiopathic PD
Ability to walk, unassisted 

2 groups (randomized):
1. Treadmill (n=13) 

2. Cycle ergometer (n=16) 
Training for 3 weeks, 1 hour/day

6MWT
Spatiotemporal variables of gait 

assessed by baropodometry
TUG test

MINIBESTest 
UPDRS

This pilot study shows that cycle ergometer 
training improves walking parameters and 

reduces clinical signs of PD, as much as TT 
does. Gait velocity is accompanied by step 

lengthening, making the gait pattern close to 
that of healthy subjects. Cycle ergometer is 
a valid alternative to treadmill for improving 

gait in short-term in patients with PD
Herman et al.(32) 9 patients with PD who were 

able to ambulate independently 
and were not demented

Patients walked on a treadmill for 30 
minutes during each training session, 4 
training sessions a week, for 6 weeks

PDQ-39
UPDRS

Gait speed, stride time 
variability, swing time variability

SPPB 

These results show the potential to enhance 
gait rhythmicity in patients with PD and 
suggest that a progressive and intensive 

TT program can be used to minimize 
impairments in gait, reduce fall risk, and 
increase quality of life of these patients

Fernández-Lago 
et al.(33)

18 idiopathic PD patients
Ability to walk, unassisted

18 participants with PD were evaluated 
under the following three conditions 

(groups):
1. Treadmill walking alone (treadmill) 

2. Treadmill walking combined with anodal 
tDCS (AtDCS + treadmill) delivered over 

the motor cortex
3. Treadmill walking combined with sham 

stimulation (StDCS+treadmill)

Overground walking performance, 
soleus H-reflex, reciprocal Ia 

inhibition from the tibialis anterior 
to the soleus muscle, intracortical 
facilitation, and short intracortical 
inhibition of the tibialis anterior 

muscle 

All treadmill conditions improved walking 
performance and modulated spinal and 
corticospinal parameters compare with 

other kind of treatments. However, AtDCS 
+ treadmill lead to a different modulation of 
reciprocal Ia inhibition in comparison with 

the other treadmill conditions

FOG: freezing of gait; 6MWT: 6-Minute Walk Test; UPDPRS: Unified Parkinson Disease Rating Scale; TUG: Timed Up and Go; FOG-Q: Freezing of Gait Questionnaire; TT: treadmill training; PD: Parkinson disease; rTMS: repetitive transcranial magnetic 
stimulation; MINIBESTest: Balance Evaluation Systems Test; PDQ-39: Parkinson Disease Questionnaire-39; SPPB: Short Physical Performance Battery; tDCS: transcranial direct current stimulation. 
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❚❚ DISCUSSION 
Some studies on TT in PD patients and literature reviews 
address the subject. However, the reviews analyzed all 
age groups and present methodologies with different 
outcomes: quality of life, balance and gait. Our review 
aimed to focus only studies with groups of PD patients 
older than 60 years, as well as outcomes related gait 
specificities; and in according with check list of PEDro 
scale, the articles included were considered adequate 
for scientific publication.

The Hoehn and Yarh scale ranged from 1 to 3, with 
the most(23,25-27,29,32,33) addressed patients between 1 and 
2, a score that represents discrete balance impairment.  
In four studies(24,28,30,31) the stage was between 2 to 
3, a score in which the disease is necessarily bilateral 
and exists some postural instability, but the patient is 
physically independent.

The Hoehn and Yarh scale characterizes the 
patient’s functional status through observation.(34) Other 
studies with patients younger than 60 years or mixing 
different age groups also showed this Hoehn and Yarh 
scale score. Thus, the moderate Hoehn and Yarh score 
could suggest aging did not interfere in the disease.

The duration of disease was another demographic 
variable that was different among the studies. In eight 
studies,(15-17,19,21-24) the duration was between 5 and 10 years 
and, in two, the duration was more than 10 years.(27,29) 
Only one did not mention this data.(23) Studies showed 
that, with the evolution of the disease (5 to 7 years), 
there is worsening of motor condition and onset of 
dyskinesias.(15) Seventy percent of patients taking 
levodopa for 6 or more years have motor complications 
and need to discontinue use temporarily (“off”).(35) 

The gait evaluations used in studies of review were 
computerized or functional. Both are important for 
the explanations of results, but some are more specific 
than others and thus may help more for the answers on 
clinical practice.(11)

 The motor score of Unified Scale for Parkinson’s 
Disease (UPDRS) was used in most articles.(23,29-32) 
It is a very reliable (r=0.96) and valid scale, a suitable 
method for evaluating PD.(36) The motor exploration 
section consists of 14 items (numbers ranging from 18 
to 31), but the item that evaluates gait is observational 
and does not allow accurate analysis.

The Timed Up and Go test (TUG) was also used 
in five studies.(23,27,30-32) The TUG measures the time of 
motor task of to get up from chair, to walk 3m, to return 
and to sit.(37) Isles et al.,(38) define the test as sensitive and 
specific to discriminate between fallers and non-faller. 
It is possible to observe that the test is considered for 
balance and mobility,(39) without, however, analyzing 
gait specific characteristics.

Another evaluation tool used was the 6-minute 
walk test (6MWT).(14,16-19) It is used to evaluate physical 
response and provides comprehensive analysis of 
respiratory, cardiac and metabolic systems.(40) The test 
reflects limitations of daily life activities, such as gait, but 
according to the American Thoracic Society (ATS),(41) 
the accurate indication of 6MWT is the presence of 
pulmonary disease or mild to moderate heart disease, 
so that the test is used to measure response to treatment 
and to predict morbidity and mortality.

Spatial parameters (velocity, step length and 
cadence) are considered significant for gait clinical 
evaluation. They can be calculated qualitatively, without 
cameras and software, or computerized by kinematic 
and kinetic analyses. Five studies investigated these 
parameters through qualitative approach(27,29-32) and only 
two by computerized means.(25,29) The use of three-
dimensional gait analysis is scarce in studies about PD, 
but is considered as gold standard method to better 
biomechanical understanding, providing reproducible 
and reliable data.(13)

The TT was studied with and without body weight 
support. Eight studies analyzed training without body 
weight support,(14-18,22-24) and three studies assessed with 
support system.(19-21) All showed improvements in gait 
variables after training, but there were differences 
between the methodologies.

Only Herman et al.,(32) did a follow-up study. 
They performed 6 weeks of TT (four times a week, 
30 minutes each session), followed by 1 month of TT 
with progressive increase of intensity in nine patients 
with PD. There was improvement of UPDRS regarding 
velocity and step length, as well as gait variability after 
training period and follow-up of 6 weeks. These results 
suggested that a progressive and intensive TT program 
can be used to minimize impairments in gait, reduce  
fall risk, and increase quality of life in these patients.

Frazzitta et al.,(23) recruited Parkinson’s patients 
with and without FOG, who underwent the same 
protocol, TT without support associated with visual 
and auditory cues. Subjects received TT for 30 minutes 
every day for 5 days a week, during 4 weeks (20 sessions 
in total). Treadmill training is effective in improving gait 
and balance in PD patients and this asymmetry in gait 
may be related to an increased chance of FOG. 

The others compared the traditional TT with other 
type of TT. Frazzitta et al.,(27) compared TT without 
support associated with visual and auditory cues with 
gait training without treadmill, also associated with 
visual and auditory cues. The results suggest that TT 
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associated with auditory and visual cues might give 
better results than more conventional treatments. 
Subjects received training for 20 minutes every day, for 
4 weeks (28 sessions in all). Treadmill training probably 
acts as a supplementary external cue. 

Schlick et al.,(30) analyzed 20 patients with PD, 
who were divided into two interventions: TT group 
with visual cues and TT group no cues. This pilot 
study suggests that visual cues combined with TT have 
more beneficial effects on gait than traditional TT. 
The visual cue acts as a stimulus to visual receptors, 
generating repetitive sensory afferent stimuli to the 
central nervous system. In PD patients these signals 
may also represent external sensory cues, a trigger for 
intact circuits unaffected by the disease, such as the 
lateral pathway of the premotor cortex.(2,6)

Yang et al.,(24) compared TT with and without 
prior application of repetitive transcranial magnetic 
stimulation (rTMS). The TT was carried out for 12 
sessions (3 sessions a week) over a 4-week period. All 
participants walked on a motorized treadmill (Biodex, 
Shirley, New York, USA) after the rTMS. The findings 
suggested that combination of rTMS and TT enhances 
the effect of TT on modulation of corticomotor 
inhibition and improvement of walking performance in 
PD patients.

Canning et al.,(26) observed an Experimental Group 
undertook a semi-supervised home-based program of 
30 to 40 minutes of treadmill walking, four times a week 
for 6 weeks. The Control Group received usual care (i.e. 
advice to maintain current levels of physical activity). 
Semi-supervised home-based TT is a feasible and safe 
form of exercise for cognitively intact people with mild 
PD. The home treatment is an important strategy in 
geriatric rehabilitation, and it is possible to associate TT 
as a reinforcement to gait exercises.

Arcolin et al.,(31) randomized 29 PD inpatients to 
treadmill (n=13) or cycle ergometer (n=16) training 
for 3 weeks, 1 hour per day. This pilot study shows that 
cycle ergometer training improves walking parameters 
and reduces clinical signs of PD, as much as TT does. 
Gait velocity is accompanied by step lengthening, 
making the gait pattern close to that of healthy subjects. 
Cycle ergometer is a valid alternative to treadmill for 
improving gait in short term in patients with PD.

Studies not included in review due to sample with 
no elderly also showed that TT without body weight 
support in patients with PD, compared to other motor 
therapies, increased speed and stride length.(42,43) 

Three studies included used TT with body weight 
support(18-20) and two(19,21) showed superiority of 
supported training compared to other therapy, and 

one did not observe a difference.(28) Fisher et al.,(29) 

recruited 30 PD patients (stage Hoehn and Yarh I to II) 
who were randomized into three groups: high-intensity 
therapy (supported training), low-intensity physical 
therapy (passive and active range of motion, balance, 
gait, muscular endurance and daily functions exercises) 
and non-intensive therapy, characterized by therapeutic 
education (six classes during a 8-week period about 
quality of life). The interventions lasted 8 weeks, 
totaling 24 sessions (three times a week with 1-hour 
sessions). The TT started with 10% of suspended body 
weight, however if the patient could not perform the 
gait, this percentage was increased, so that the goal of 
each session was for the patient to reach and maintain 
a level higher than 3 METS, while respecting rest, 
whenever necessary. The results showed improvement 
in UPDRS in all groups. The supported training group 
showed increase in gait velocity, step and stride length, 
and excursions of hip and ankle in sagittal plane, as 
well as improved weight distribution during exercise 
and raise of cortical silent period.

Gali et al.,(25) and Picelli et al.,(28) also used training 
with body weight support, however with robotic 
assistance. Picelli et al.,(28) compared three groups: 
the robotic gait training group; TT without body-
weight support group and physical therapy group. 
Each training session consisted of three parts, with 
a 5-minute rest after each. First, we trained patients 
at 1km/hour of speed for 10 minutes; then, at 1.5km/
hour of speed for 10 minutes; finally, at 2.0km/hour 
of speed for 10 minutes. There were no differences 
in the spatial and temporal parameters of the 6- and 
10-minute walk tests. Gali et al.,(25) evaluated 50 PD 
patients, who were divided into two groups: 25 were 
assigned to the robot-assisted therapy and 25 to the 
intensive treadmill therapy group. The end-effector 
robotic rehabilitation locomotor training improved gait 
kinematics, and seems to be effective for rehabilitation 
in patients with mild PD.

Some studies with non-elderly patients also 
observed similar results. There were no differences 
in temporal-spatial variables of the 6-minute and 
10-minute walk tests and TUGT and UPDRS,(44) 
when comparison between TT and Lokomat TT was 
performed. Other studies have observed the effect of 
TT with weight support in relation to without weight 
support,(45) to ground gait training(46) and to other motor 
therapies.(16,17) 

Toole et al.,(45) reported the effects of TT for 6 
weeks, on 23 PD patients randomized into three groups. 
Two groups trained gait with 25% and 5% of body 
weight support, and the third group without support. 
The three groups improved on the UPDRS and Berg 
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scales, with no difference between them. The study by 
Ganesan et al.,(46) used computerized posturography 
to evaluate the effect of a 4-week TT with 20% body 
weight support, four times a week (30 minutes per day). 
The authors reported improvements in the limits of 
stability and medial lateral oscillation of the center of 
mass with the training with support in relation to the 
training of conventional gait off the treadmill. Miyai 
et al.,(16) compared gait training with 20% body weight 
support versus conventional physiotherapy for 4 weeks 
in PD patients, and reported that weight-bearing TT 
improved gait motor performance (10-minute walk 
test) and in daily life activities, which persisted for 6 
months.(17) 

Fernández-Lago et al.,(33) described that a single 
session combining treadmill walking and anodal 
transcranial direct current stimulation (tDCS) delivered 
over the motor cortex resulted in a specific modulation 
of the reciprocal a inhibition from the tibialis anterior 
to the soleus muscle. However, this acute effect did not 
result in improvements of gait parameters associated with 
treadmill walking in Parkinson’s disease.

Unsupported body weight training seems to be more 
challenging because it requires greater muscle demand. 
The main reasons for this evidence are constant velocity; 
continuous sensory stimulation; external sensory cues; 
activation of gait neural circuits generating central 
pattern; visual feedback; constant speed and motor 
learning.(16,17,45,46) 

Training with body weight support, even if it decreases 
peripheral stimulation (muscle strength and aerobic 
effort), may increase proprioceptive stimulation.(47) 

The partial weight support can also extend the useful 
training period because it reduces fatigue.(48) In 
addition, facilitates movement of lower limbs,(49) and 
can therefore be considered a promising intervention 
for sensorimotor control training by improvement of 
postural reflexes.(16,17) It may also facilitate the use of 
strategies that use non-dopaminergic pathways and are 
not affected by disease. Other authors suggested that 
training with weight support stimulated the gait control 
in spinal cord.(17,47) 

It is possible to observe in review that TT with or 
without weight support (at least 20 minutes, 2 to 3 
times a week, with progressive increase of loads, for a 
minimum of 6 weeks) in elderly PD patients is effective 
for improving gait. In addition, both are considered 
safe (since even unsupported training, studies describe 
the use of belts) and can be associated with therapies 
complementary to gait, such as rTMS, visual cues or 
anodal tDCS. 

However, it is important to emphasize that assessments 
used to gait were different. Five studies(17,19,21,22,24) were 
able to evaluate gait clinical characteristics, which can 
help in evolution of treatment. Only two used gold 
standard measure, the computerized evaluation.(25,29) 
Treadmill training with or without weight support can be 
an intervention to neurological geriatric rehabilitation, 
but there is a need for more studies with this theme that 
better characterize the sample of elderly with PD, as well 
as using more specific gait assessment tools. 

There are some limitations in this study. We did 
not analyze the subgroups of elderly patients among 
the studies that recruited adults in the sample and, 
therefore, were excluded. Most of the studies have a 
relatively small sample, with a total of 300 patients in 
all studies.

❚❚ CONCLUSION
Treadmill training with or without weight support 
(at least 20 minutes, two to three times a week, with 
progressive increase of loads, for minimum of 6 weeks) 
is an intervention that improves gait outcomes in elderly 
Parkinson’s disease patients, but further studies are 
warranted. 
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