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INTRODUCTION
The world’s population is ageing at an accelerated rate. It is 
estimated that by 2050, adults aged over 60 years will have a 
population more than 2.1 billion worldwide, putting major strains 
on healthcare systems to maintain mobility, prevent falls and ensure 
independence of function. Among the age-related functional 
impairments, deterioration in gait and mobility is one of the most 
prevalent and clinically significant concerns [1], given the direct 
influence on autonomy, the risk of falls, Institutionalisation and 
mortality [2,3].

Gait is a complicated motor function which requires the interaction 
between the muscles, the skeleton, sensory input, postural control 
mechanisms and motor planning [4]. Age-related changes, such as 
muscular weakness, reduced joint motion, impaired proprioception, 
vestibular decline and loss of neuromotor compensation, are 
arguably associated with a decrease in gait velocity, loss of postural 
balance and are associated with difficulty in the performance of 
transitional tasks such as turning and sit-to-stand movements [2,5]. 
The changes significantly increase the risk of falls, which continue 
to be a predominant contributor of injury-related morbidity and 
consequent functional deterioration in the elderly population [6,7].

Gait speed has developed into a strong marker of overall functional 
health in older people and has even been described as the “sixth vital 
sign”, due to its strong correlation with disability, hospitalisation and 

mortality. Functional mobility testing with gait, turning and postural 
transitions, represented by, for example, the TUG test, provides 
clinically relevant estimates of impairment of mobility and risk of falling 
[8,9]. Beyond measurable deficits in mobility, the perceived fear of 
falling affects the sheer participation in activities and deviations in 
gait patterns are strong, all of which contribute to the increased risk 
of falling and heightened constraints in functioning [10].

Conventional physiotherapy plays a central role in improving the 
muscular strength, the stability of the postures and the ambulatory 
functional capacities of seniors [11]. Nevertheless, conventional 
methodologies may be limited in their ability to imitate dynamic 
real-world locomotor environments and complex gait challenges, 
particularly those that include aspects of flow of sensations, 
negotiation of obstacles, and rapid postural changes [12,13]. These 
limitations have led to interest by academic researchers in other 
or complementary training methods that more closely replicate the 
needs of functional mobility.

The VR-based training provides immersive, interactive training 
environments that include real-world gait challenges [14]. VR-based 
gait tasks require continuous weight shifting, directional movement, 
speed modulation and postural control [13,14]. By engaging 
multiple sensory systems, VR training may enhance the adaptability 
in functional mobility tasks [14].
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ABSTRACT
Introduction: Ageing is associated with a progressive decline 
in gait speed, functional mobility, and increased concern 
about falling, which collectively compromise independence 
and quality of life in older adults. Conventional physiotherapy 
has been shown to improve mobility but may be limited in 
addressing dynamic, task-specific gait challenges. Virtual 
Reality (VR) based training offers an immersive and engaging 
approach that may enhance functional outcomes beyond 
traditional therapy.

Aim: To compare the effects of physiotherapy-based training 
and VR-based training on functional mobility, gait speed and 
fall-related confidence in older adults.

Materials and Methods: A single, quasi-experimental, pre–
post-test study with two non randomised parallel groups was 
conducted at the Department of Physiotherapy, Sharda Hospital, 
Sharda University, Greater Noida, Uttar Pradesh, India, from 
January 2025 to March 2025. One hundred community-dwelling 

older adults (60–85 years) were allocated to a physiotherapy 
comparison group (n=50) or VR intervention group (n=50). 
Outcomes included the Timed Up and Go test (TUG), Four-
Metre Walk Test (4MWT) and Falls Efficacy Scale-International 
(FES-I). Within-group changes were analysed using paired 
t-tests, while between-group differences in change scores were 
examined using an Independent sample t-tests.

Results: Both groups showed significant pre-post improvements 
across all outcomes (p-value <0.001). However, the VR 
group demonstrated significantly greater improvement than 
physiotherapy for TUG (Δ=5.48±1.13 vs 1.46±1.13 s; t=-17.80, 
(p-value <0.001), 4MWT (t=-2.58, (p-value=0.011), and FES-I 
(Δ=21.60±7.60 vs 13.34±4.85; t=-6.48, (p-value <0.001). Effect 
sizes were large for TUG and FES-I.

Conclusion: VR-based training produced superior improvements 
in functional mobility, gait speed, and fall-related confidence 
compared with physiotherapy supporting its role as an effective 
rehabilitation approach for older adults.



Neha Chauhan et al., Association between Virtual Reality Interaction and Gait Performance in Elderly	 www.jcdr.net

Journal of Clinical and Diagnostic Research. 2026 Apr, Vol-20(4): YC49-YC545050

group rather than a true experimental comparison group. This design 
was selected to allow evaluation of intervention-related changes 
while maintaining feasibility in a clinical setting. The investigation 
followed established ethical guidelines set for research that involved 
human subjects.

Sampling: A total of 100 community-dwelling older adults aged 
60-85 years were recruited using purposive sampling among 
the persons attending the physiotherapy outpatient department. 
Participants were assigned to either the physiotherapy-based 
comparison group (n=50) or an intervention group in the VR-based 
platform (n=50) using the method of non random assignment based 
on participant availability and feasibility.

The sample size was based on feasibility issues and was consistent 
with previous quasi-experimental studies [22-24],that investigated 
gait speed, functional mobility and fall-related outcomes in older 
people. Previous studies [25,26] using outcome measures such 
as the TUG test and short-distance gait speed assessments have 
commonly included 30-60 participants per group [27], which 
were sufficient to detect clinically meaningful changes in mobility. 
Accordingly, a total sample of 100 participants (50 per group) was 
considered adequate to permit reliable within-group and between-
group comparisons.

Inclusion criteria:

Ability to ambulate independently without assistive devices;•	

Ability to understand and follow verbal instructions;•	

No documented cognitive impairment;•	

No major visual or auditory deficits affecting test performance.•	

Exclusion criteria:

Diagnosed neurological disorders (e.g., Parkinson’s disease, •	
stroke within the past six months);

Acute musculoskeletal injuries;•	

Severe cardiopulmonary conditions limiting mobility;•	

Routine use of assistive devices for ambulation.•	

Study Procedure
All outcome measures were selected based on their clinical 
relevance, validity, and widespread use in geriatric mobility and fall-
risk assessment.

Timed Up and Go Test (TUG)
Functional mobility and dynamic balance were assessed using the 
TUG test. Participants rose from a standard-height chair, walked 
three metres, turned, returned to the chair, and sat down. Timing 
commenced on the verbal command “go” and ended when 
the participant was fully seated. Two trials were performed, and 
the mean value was used for analysis. In line with the threshold 
proposed by Shumway-Cook A et al., (2000), a TUG time >13.5 s 
was interpreted as indicating an increased risk of falls [28].

Four-Metre Walk Test (4MWT)
Gait speed was measured using the standard 4MWT Test, following 
established short-distance gait assessment protocols originally 
described in geriatric mobility research. Participants walked along a 
straight four-metre path at their usual pace. Timing began when the 
leading foot crossed the start line and ended when the leading foot 
crossed the finish line. Two trials were conducted, and the mean gait 
speed was calculated in metres per second (m/s). Short-distance 
gait speed testing has demonstrated strong validity and reliability 
and is a recognised indicator of functional mobility and fall risk in 
older populations [3].

Falls Efficacy Scale-International (FES-I)
Fall-related confidence during mobility-related activities was 
assessed using the 16-item Falls Efficacy Scale–International 

Prior empirical investigations have demonstrated that VR-based 
interventions can improve gait parameters, balance performance 
and functional mobility among older adults and clinical populations 
[14]. Preliminary investigations reported on the favourable effects of 
VR on gait biomechanics and dynamic balance [14]. Subsequent 
evidence has shown improved gait velocity and mobility results 
after VR or exergaming-based training [15,16]. A recent systematic 
review and meta-analyses support the use of immersive VR training 
as a modality to induce statistically significant improvements in 
gait, balance and general mobility in older adult populations and 
communities [17].

The evaluation of VR-based gait interventions requires the 
application of standardised and clinically demonstrated assessment 
tools. Measures such as the 4MWT and the TUG test are widely 
suggested for the assessment of gait speed, functional mobility and 
risk of falls in older populations because of their reliability, sensitivity 
to change and clinical relevance [9,18,19]. The FES-International 
supplements these objective measures by quantifying an individual’s 
perception of apprehension in performing mobility-related activities, 
which are recognised as an important determinant of both the risk 
of falling and mobility behaviours [7,10].

Despite increasing evidence supporting VR-based gait training, direct 
comparisons between VR-based interventions and conventional 
physiotherapy using standardised gait and fall-risk measures remain 
limited [20,21]. Variability in intervention protocols and outcome 
selection further constrains the interpretation of existing findings. 
Therefore, there is a need for structured comparative studies 
that specifically examine whether VR-based training provides 
superior improvements in gait speed, functional mobility, and fall-
related outcomes when compared with traditional physiotherapy 
approaches. 

To compare the effects of physiotherapy-based training and VR-
based training on gait speed, functional mobility, and fall-related 
confidence in older adults, and to evaluate within-group pre-post 
changes and between-group differences following intervention. 
The objectives of the study were to examine the pre-post effects of 
physiotherapy-based training and VR-based training,

to compare the magnitude of improvement between the VR 
intervention group and the physiotherapy-based comparison group 
and to determine the strength of association between pre- and 
post-intervention scores within the physiotherapy and VR groups.

Hypotheses :

H1:•	  There may be a significant pre–post improvement within 
each group.

H2:•	  The VR group may show greater improvement than 
physiotherapy (between-group comparison)

H3:•	  There may be a significant pre-post correlation within 
groups.

MATERIALS AND METHODS
The study was conducted in the Department of Physiotherapy, 
Sharda Hospital, Sharda University, Uttar Pradesh, India. Data 
collection took place over three months from January to March 
2025. Ethical approval was obtained from the Institutional Ethics 
Committee of Sharda University (Approval No.: SU/SMS&R/76-
A/2025/258). All participants were given detailed information about 
the aims and procedural protocols of the study and gave written 
informed consent to participate in the research activities. 

The present investigation employed a quasi-experimental pre-post-
test design with two non randomised parallel groups. One group 
received conventional physiotherapy and served as a physiotherapy-
based comparison group, while the second group received VR-
based training as the intervention group. Random allocation was not 
undertaken due to clinical and logistical constraints; therefore, the 
physiotherapy group functioned as a non randomised comparison 
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(FES-I). Total scores range from 16 to 64, with higher scores 
indicating greater concern about falling. In the present study, the 
FES-I was utilised as a fall risk–related functional outcome measure, 
rather than as a general psychological assessment [10].

Intervention Protocol
Physiotherapy-based comparison group: Participants in the 
physiotherapy-based comparison group received conventional 
physiotherapy interventions aimed at improving lower-limb 
strength, balance, and functional mobility. The programme included 
strengthening exercises, balance training, and gait practice consistent 
with routine clinical protocols used in geriatric rehabilitation.

Virtual Reality (VR)- Based Intervention Group
Participants in the VR- based intervention cohort were trained 
specifically to improve gait- related and mobility - specific tasks. 
The activities VR-furnished (Meta Quest 2 standalone VR headset 
(Meta Platforms, Inc., Menlo Park, California, USA) included weight 
shifting, directional walking, obstacle negotiation, and postural 
comparison exercises all requiring constant motor adaptation of 
individuals while being aided by real-time visual feedback [29].

Virtual Reality (VR) Engagement Assessment
Engagement with VR was assessed descriptively using a study-
specific self-report questionnaire and using device usage logs. The 
questionnaire involved five statements where the frequency, duration 
and nature of VR activity were recorded and was developed by the 
investigators based on engagement dimensions that are commonly 
reported in immersive health application research. The instrument 
was only used for descriptive classification of engagement type 
(low, moderate, high) and was not exposed to formal testing for 
validity and reliability. Engagement type was defined a priori based 
on intervention adherence (session attendance). Participants who 
attended ≤33% of scheduled sessions were classified as low 
engagement, those attending 34-66% as moderate engagement, 
and those attending ≥67% as high engagement. Accordingly, the 
VR engagement questionnaire was not used for inferential purposes 
and thus was not exposed to psychometric validations. 

Study Procedure
Participants were requested to come to a single and approximately 
30-35 minutes data collection session. Upon arrival at the research 
centre, individuals were briefed on the objectives and procedures 
of the investigation and informed consent was obtained prior to the 
commencement of data acquisition. The session began by having the 
respondents complete standardised demographic questionnaires, 
which included age, sex, medical history, and history of falls. 

Afterwards, participants were asked to complete three functional 
assessments: the 4MWT, the TUG test and the FES-I. All 
assessments were conducted under a relatively quiet, temperature-
controlled setting, in order to gain that methodological consistency 
and minimise extraneous environmental confounders. A licensed 
physiotherapist did the evaluations to help maintain the protocol’s 
fidelity and to improve inter-rater reliability [8,30]. Both groups received 
supervised interventions for four weeks (three sessions per week, 
30 minutes per session), delivered by licensed physiotherapists, 
and post-test assessments were conducted within 48-72 hours 
after the final session. All physical tests were administered using 
standardised verbal instructions and demonstrations. Participants 
were allowed to rest intervals between assessments to prevent 
fatigue-related bias. Safety measures, including the availability of 
gait belts, standby assistance, and the use of participants’ habitual 
mobility aids, were implemented throughout all procedures [31]. 
All testing adhered to international recommendations for physical 
performance assessments in older adults and followed ethical 
standards for safety, comfort, and procedural integrity [6].

STATISTICAL ANALYSIS
Data were analysed using IBM Statistical Package for Social Sciences 
(SPSS) version 27.0. Descriptive statistics, including means and 
standard deviations, were calculated to summarise demographic 
characteristics and outcome measures. Before conducting 
inferential analyses, the assumptions of normality were assessed for 
all primary variables and computed change scores (ΔTUG, Δ4MWT, 
and ΔFES-I) using the Shapiro-Wilk test. The Shapiro-Wilk test 
showed statistically significant deviations from normality for several 
variables, especially ΔTUG and Δ4MWT (p-value <0.05). However, 
skewness and kurtosis values for these measures remained within 
acceptable ranges, and graphical inspection indicated approximately 
symmetric distributions without extreme outliers.

Given the equal group sizes (n=50 per group) and the robustness 
of parametric tests to moderate violations of normality, parametric 
statistical methods were deemed appropriate. Paired-sample 
t-tests were used to examine within-group pre-to post-intervention 
changes in TUG, 4MWT, and FES-I scores for both physiotherapy 
and VR groups. Independent-sample t-tests were conducted to 
evaluate between-group differences, including comparisons of 
improvement scores. Pearson’s correlation coefficients assessed 
associations between pre- and post-intervention measures. 
All tests were two-tailed, with statistical significance at p-value 
<0.05.

RESULTS
The physiotherapy and VR groups were presented in [Table/Fig-1]. 
Both groups were equally distributed by gender, with 25 males 
and 25 females each. The mean age was comparable between 
the physiotherapy group (73.04±5.97 years) and the VR group 
(71.44±5.56 years), with no statistically significant difference 
(t=1.43, p-value=0.156). Mean height (p-value=0.71) and weight 
(p-value=0.98) were also similar across groups, indicating baseline 
homogeneity. These findings suggest that the two groups were 
demographically well matched prior to intervention.

Variables Physiotherapy group VR group

Gender (n=25) 1:1 1:1

Age (in years) (n=50) 73.04±5.969 71.44±5.56285 

Height (cm) (n=50) Mean162.03±8.86889 162.62±9.33042

Weight (kg) (n=50) 63.40±5.70356 63.38±6.93965 

[Table/Fig-1]:	  Demographic characteristics of participants.

Engagement level within the VR intervention group was categorised 
into low, moderate, and high engagement types. Among participants 
in the VR group, 17 (17.0%) were classified as low engagement, 
24 (24.0%) as moderate engagement, and 9 (9.0%) as high 
engagement [Table/Fig-2].

Classification n (%)

Low 17 (34.0%)

Moderate 24 (48.0%)

High 9 (18.0%)

Total 50 (100.0%)

[Table/Fig-2]:	 VR engagement classification.

Gender-based analyses showed no significant differences in 
outcomes (p-value >0.05), indicating similar intervention responses 
among male and female participants [Table/Fig-3].

Significant within-group improvements in functional mobility, gait 
speed, and fall-related confidence following both physiotherapy and 
VR-based training were demonstrated in [Table/Fig-4]. However, the 
magnitude of improvement was consistently greater in the VR group 
across all outcome measures, indicating superior functional gains 
compared with physiotherapy.
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suggesting varied individual responses in fear-of-falling reduction 
within the VR group [Table/Fig-7-9].

Comparison

Physiotherapy group VR group

Before 
training 

After  
training 

Before 
training After training 

Mean±SD Mean±SD Mean±SD Mean±SD

Timed Up 
and Go test 
(sec) (TUG)

Male 18.56±6.35 17.20±6.57 15.48±3.41 10.12±3.60

Female 18.24±6.62 16.68±6.68 16.24±2.91 10.64±2.89

t 0.174 0.277 -.845 -0.562

Sig 0.862 0.783 .402 0.577

4-Meter 
Walk 
Test(m/s)

Male 0.40±0.24 0.73±0.30 0.48±0.22 0.76±0.23

Female 0.46±0.24 0.82±0.25 0.44±0.25 0.74±0.27

t -0.986 -1.102 0.586 0.385

Sig 0.329 0.276 0.561 0.702

Falls 
Efficacy 
Scale - 
International 
(FES-I)

Male 43.88±3.68 31.44±4.06 50.52±5.93 28.64±5.31

Female 45.04±3.83 30.80±4.19 50.76±5.56 29.44±5.69

t -1.09 0.548 -0.148 -0.518

Sig 0.281 0.586 0.883 0.610

[Table/Fig-3]:	 Pre and post-training comparison.

Groups Mean±SD t p-value

C
om

pa
ris

on
 g

ro
up

Timed Up and Go test (Sec) 
(TUG) (Pre)

18.4000±6.42698

9.147 <0.001
Timed Up and Go test (Sec) 
(TUG) (Post)

16.9400±6.56649

4-Meter Walk Test (M/S)-Pre 0.4340±0.24379
-21.677 <0.001

4-Meter Walk Test (M/S)-Post 0.7800±0.28284

Falls Efficacy Scale - 
International (FES-I)-Pre

44.4600±3.76997

19.461 <0.001
Falls Efficacy Scale - 
International (FES-I)-Post

31.1200±4.09898

E
xp

er
im

en
ta

l

Timed Up and Go test (Sec) 
(TUG)(Pre)

15.8600±3.16879

34.316 <0.001
Timed Up and Go test (Sec) 
(TUG)(Post)

10.3800±3.25068

4-Meter Walk Test(M/S)-Pre 0.4600±0.23990
-23.982 <0.001

4-Meter Walk Test(M/S)-Post 0.7540±0.25492

Falls Efficacy Scale 
-International (FES-I)-Pre

50.6400±5.69196

20.098 <0.001
Falls Efficacy Scale - 
International (FES-I)-Post

29.0400±5.46589

[Table/Fig-4]:	 Paired comparison of pre and post-training functional performance 
in comparison physiotherapy and VR groups (n=50).

The VR group achieved significantly greater improvements than 
the physiotherapy group in functional mobility and fall-related 
confidence, with large effect sizes, while gait speed gains were 
comparable between groups, are shown in [Table/Fig-5]. Overall, 
VR-based intervention demonstrated superior efficacy for mobility 
and fear-of-falling outcomes.

Outcomes
Physiotherapy 

group (Mean±SD)
VR group 

(Mean±SD) t p
Effect Size 
(Cohen’s d)

ΔTUG (s) 1.46±1.13 5.48±1.13 −17.80 <0.001 3.56

Δ4MWT 
(m/s)

0.35±0.11 0.29±0.09 −2.58 0.011 0.52

ΔFES-I 13.34±4.85 21.60±7.60 −6.48 <0.001 1.30

[Table/Fig-5]:	 Independent samples t-test comparing change scores between the 
intervention groups.

The physiotherapy group showed strong and statistically significant 
pre–post correlations for mobility and gait performance [Table/Fig-6]. 
Similarly, in the VR group, TUG scores display a high correlation 
pre and post (r=0.938, (p-value <0.001), indicating consistent 
improvement among participants. Similarly, 4MWT scores show a 
strong pre-post correlation (r=0.940, (p-value <0.001), reflecting 
stable gains in walking speed. However, FES scores demonstrate a 
very weak and non-significant correlation (r=0.073, (p-value=0.616), 

Between Pearson’s correlation Sig. (2-tailed)

A and B 0.985** <0.001

C and D 0.919** <0.001

E and F 0.289 0.089

[Table/Fig-6]:	 Pearson’s correlation between pre- and post-training measures in 
the physiotherapy group.
**. Correlation is significant at the 0.01 level (2-tailed); A:Timed Up and Go test(Sec)(TUG)(Pre); 
B:Timed Up and Go test(Sec) (TUG)(Post); C:4-Meter Walk Test(M/S)(Pre); D:4-Meter Walk 
Test(M/S)(Post); E:FES(Pre); F:FES(Post).

Between Pearson’s correlation Sig. (2-tailed)

A & B 0.938** <0.001

C & D 0.940** <0.001

E & F 0.073 0.616

[Table/Fig-7]:	 Pearson’s correlation between pre- and post-training measures in 
the experimental (VR) group.
**. Correlation is significant at the 0.01 level (2-tailed); A:Timed Up and Go test(Sec)(TUG)(Pre); 
B: Timed Up and Go test(Sec) (TUG)(Post); C: 4-Meter Walk Test(M/S)(Pre); D: 4-Meter Walk 
Test(M/S)(Post); E: FES(Pre); F:FES(Post).

[Table/Fig-8]:	 Scatter plot showing the relationship between pre- and post-inter-
vention Timed Up and Go (TUG) performance in the experimental (VR) group.

[Table/Fig-9]:	 Scatter plot showing the relationship between pre- and post-inter-
vention 4-Metre Walk Test (4MWT) gait speed in the experimental (VR) group.
The strong linear trend reflects stability in individual gait performance rankings across the inter-
vention period.

DISCUSSION
The present study demonstrated that both physiotherapy-based 
training and VR–based intervention significantly improved functional 
mobility, gait speed, and fall-related confidence in older adults; 
however, the magnitude of improvement was consistently greater 
in the VR group. The strong pre–post correlations observed for 
TUG and 4MWT in both groups indicate consistency in individual 
mobility performance improvements. In contrast, the weak and 
non significant correlation for FES-I in the VR group suggests 
greater inter-individual variability in fall-related confidence, possibly 
influenced by psychological and experiential factors beyond physical 
performance alone.These findings were broadly consistent with 
previous systematic reviews and meta-analyses reporting superior 
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or comparable benefits of VR-based rehabilitation compared with 
conventional exercise in older adults [12,17,32-34].

The greater reduction in TUG time observed in the VR group 
aligns with randomised and quasi-experimental studies showing 
that task-oriented and visually enriched VR gait training enhances 
dynamic mobility and turning performance more effectively than 
traditional physiotherapy alone [14,24,35]. Similarly, the significant 
improvement in 4MWT gait speed is consistent with earlier evidence 
that VR-based interventions are effective in improving short-
distance walking speed, a clinically meaningful marker of functional 
independence and survival in older adults [3,15,17].

The larger reduction in FES-I scores in the VR group is consistent 
with studies reporting enhanced confidence during mobility-related 
tasks following immersive and feedback-driven training [27,32]. 
While some meta-analyses report variable effects of VR on fear 
of falling [17], the present findings suggest that improvements in 
functional performance may indirectly contribute to reduced fall-
related concern.

Despite these benefits, previous literature highlights several 
challenges associated with VR use among older adults, including 
unfamiliarity with digital interfaces, initial anxiety, visual strain, 
cybersickness, and balance apprehension [12,36,37]. Consistent 
with these reports, the present study required supervised sessions, 
gradual task progression, and simplified VR tasks to ensure safety 
and adherence. These observations reinforce recommendations 
that VR-based gait rehabilitation for older adults should be clinically 
supervised and carefully individualised to maximise benefit while 
minimising adverse effects. Overall, the present findings extend 
existing evidence by demonstrating that VR-based gait training 
produces superior improvements in clinically validated mobility and 
fall-risk measures compared with physiotherapy within a structured 
quasi-experimental framework.

Limitation(s)
The limitations of the present study include its quasi-experimental 
design and non-randomised group allocation. Additional limitations 
include recruitment from a single clinical setting and a short 
intervention duration. The lack of objective biomechanical outcome 
measures should also be acknowledged. These limitations may have 
restricted interpretation of gait adaptations following VR training. 

Future studies should use randomised controlled trials with 
larger and more diverse samples to strengthen the methodology. 
Longitudinal follow-up assessments are recommended to help point 
out the durability of VR-related improvement in gait and mobility. 
Moreover, comparative studies examining different intensities of 
training using VR and task complexity are warranted to optimally 
define intervention protocols for older adults of different levels of 
functional capacity.

CONCLUSION(S)
Both physiotherapy-based and VR-based interventions conclusion 
were effective in improving functional mobility, walking speed, and 
fall-related parameters in older adults. However, the results presented 
by VR-based training produced significantly higher gains in all the 
measured outcomes compared with traditional physiotherapy. These 
findings support the use of VR-based gait training as a strong and 
clinically relevant type of modality to augment mobility and reduce 
fall risk in the elderly population.
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