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Stroke remains a leading cause of long-term disability
worldwide, with gait impairment and balance
dysfunction being among the most disabling
sequelae affecting independence and quality of life
[1, 2]. Restoration of walking ability is therefore a
primary goal of post-stroke rehabilitation.
Conventional physiotherapy remains the cornerstone
of gait rehabilitation; however, variability in training
intensity, therapist fatigue, and limited opportunities
for high-repetition, task-specific practice may limit
optimal recovery [3]. Robotic-assisted gait training
(RAGT) has emerged as a promising adjunct, enabling
repetitive, controlled and task-oriented walking
practice in a safe and standardised environment [4,
5]. Despite growing interest, evidence regarding its
feasibility and preliminary clinical effects in routine
rehabilitation  settings remains heterogeneous,
particularly in low- and middle-income contexts. This
research letter reports the preliminary findings of a
randomised pilot study comparing robotic-assisted
gait training with conventional physiotherapy in
individuals recovering from stroke.

This hospital-based pilot randomised study was
conducted at a neurorehabilitation centre, with
institutional ethical approval obtained in line with
the declaration of Helsinki. Written informed consent
was obtained from all participants before enrollment.
Ten individuals with first-ever ischemic or
hemorrhagic stroke, aged 30-60 years, were recruited
and randomly allocated to either robotic-assisted gait

Key messages

training (RAGT group, n=5) or conventional physio-
therapy (control group, n=>5) using a sealed-envelope
method. All participants had mild to moderate lower-
limb spasticity (Modified Ashworth Scale < 2),
stages II-IV, Mini-Mental State
Examination scores > 24 and functional ambulation
category scores between 2 and 4. No participants
were lost to follow-up.

Brannstrom

The RAGT group received treadmill-based robotic
gait training using the Lokomat system with partial
body-weight support, three sessions per week for 12
weeks. Training parameters such as walking speed
and body-weight support were progressively adjusted
according to participant tolerance and clinical
judgment. Each session lasted approximately 40
minutes and focused on repetitive, task-specific gait
practice under guided robotic assistance. The control
group received conventional physiotherapy three
times per week, consisting of breathing exercises,
facilitatory techniques, bed mobility training, lower-
limb stretching, balance activities and overground
gait training, with progressive advancement over the
intervention period. All interventions were delivered
experienced in
neurorehabilitation. No adverse events were reported
in either group.

by licensed physiotherapists

Balance, motor recovery and gait performance were
assessed at baseline and after 12 weeks using
validated clinical outcome measures: The Berg
Balance Scale, Fugl-Meyer Assessment for Lower

Restoration of gait is central to post-stroke independence and functional recovery. This small pilot study

demonstrates that robotic-assisted gait training adds value to maintaining balance, motor function and mo-
bility compared with conventional therapy in the rehabilitation of people with stroke. However, adequately

powered studies for longer-term follow-up are warranted.
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Extremity, Functional Gait Assessment and Timed Up
and Go test. Data were analysed using Wilcoxon
signed-rank test for within-group changes (P <0.01)
and Mann-Whitney U test for between-group
differences (P < 0.05).

Both groups demonstrated statistically significant
improvements across all outcome measures over the
12-week intervention period. However, participants
in the RAGT group consistently showed greater
preliminary mean improvements in balance, motor
recovery and functional mobility compared with
those receiving conventional physiotherapy. The
most notable between-group differences favored
RAGT for Berg Balance Scale, lower-limb motor
recovery Fugl-Meyer Assessment for Lower
Extremity, dynamic gait performance and functional
mobility Timed Up and Go test. A consolidated
summary of outcome changes is presented in Table
1.

These preliminary findings suggest that robotic-

Table 1 Comparison of mean changes (post minus pre) between robot-assisted gait training
and conventional therapy according to outcome measures

Outcome measure

Group for each (n=5) Mean change (95%

confidence interval) 2

Berg balance scale
Fugl-Meyer assessment
Functional gait assessment

Timed up and go

Robot-assisted gait training 21.2(18.7-23.7)

Conventional 5.4 (4.0-6.8)
Robot-assisted gait training 6.6 (6.1-7.3)
Conventional 24 (1.9-2.9)
Robot-assisted gait training 4.4 (41-4.7)
Conventional 1.6 (1.4-1.8)
Robot-assisted gait training 8.1(7.5-8.7)
Conventional 3.7 (3.4-4.0)

aAll P values for within group comparisons are significant at 1% level (according to the Wilcoxon signed-rank test). Between-group
mean changes are significantly different at the 5% level (Mann-Whitney U test).

assisted gait training may offer additional benefits
over conventional physiotherapy in improving
balance, gait and mobility following stroke. The
observed improvements may be attributed to the
high-repetition, task-specific nature of robotic
training, which facilitates motor relearning and may
enhance neuroplastic adaptation through consistent
sensory feedback and guided movement patterns [6,
7]. Previous studies have highlighted the importance
of intensive, repetitive gait practice in promoting
functional walking recovery after stroke, and robotic
systems provide a practical means of delivering such
training with reduced therapist burden [8].

Improvements in balance, as reflected by higher
Berg Balance Scale scores in the RAGT group, are
clinically meaningful, given the strong association
between balance deficits and fall risk in stroke
survivors [9]. Similarly, greater gains in Fugl-Meyer
Assessment for Lower Extremity scores indicate
enhanced lower-limb motor recovery, likely driven by
repetitive practice of near-normal gait kinematics.
Enhanced Functional Gait Assessment and reduced
Timed Up and Go test times further suggest superior
improvements in dynamic gait control and functional
mobility, which are essential for safe community
ambulation.
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Robotic-assisted gait training improved balance,
motor recovery, and gait in individuals with stroke
more effectively than conventional physiotherapy.
Nevertheless, these findings must be interpreted
cautiously. Given the pilot study's small sample size,
the results are exploratory and not powered to
establish definitive efficacy. The absence of a
blinding and reliance on clinical outcome measures
limit generalisability. = Additionally, long-term
retention of gains and cost-effectiveness of robotic-
assisted training were not evaluated. Despite these
limitations, the study demonstrates feasibility and
safety, thereby justifying adequately powered
randomised controlled trials.
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