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Abstract: Balance disorders are a substantial concern for patient populations especially the elderly and more so for those with
neurological illnesses such as stroke, Parkinson's disease, and multiple sclerosis. Impaired balance increases the risk of falls, significantly
impacting healthcare systems. Consequently, effective rehabilitation procedures are critical. One emerging area of study in physical
therapy is the combination of active imagination with balance training. This systematic review aims to identify and study the evidence for
the efficiency of active imagination treatment approach in combination with traditional rehabilitation balance training protocols in
improving balance outcomes in patients with balance deficiencies. Motor Imagery (MI), a mental image of movement without physical
movement, has been shown to improve motor task performance. The brain mapping techniques provide evidence that the neuronal
substrate of conceptualized and executed acts is shared, engaging neural networks in the supplementary motor area, motor, and premotor
cortices during MI and motor performance. Following PRISMA guidelines, this study includes a comprehensive search of databases for
relevant literature from 2010 to 2023. The results suggest that integrating mental imagery into conventional balance training significantly
improves balance outcomes compared to balance training alone. Further study has great potential research for determining the most

effective ways to incorporate active imagination into clinical practice using new technologies.
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1. Introduction

Balance related problems are a huge concern for patient
populations especially the geriatric population who have
brittle and fragile bone more susceptible for fractures and
other injuries and those suffering from neurological illnesses
such as stroke, Parkinson's disease, and multiple sclerosis.
Impaired balance increases the chance of falls, significantly
impacting healthcare systems. Consequently, effective
rehabilitation procedures are critical. One developing area of
study in physical therapy is the combination of active
imagination with balance training.

Balance difficulties which might include proprioceptive
causes, vestibular issues and/or visual issues are a significant
cause of falls, placing a burden on healthcare systems not just
economically but also for creating access and providing the
care required in timely manner, particularly in the elderly and
those with neurological illnesses such as multiple sclerosis,
Parkinson's disease, and stroke. Effective rehabilitation plays
a key role in addressing these issues. Combining active
imagination with balance training is one new avenue in
physical therapy to help patients actively imagine how
successful activity looks like before they perform it. To
improve rehabilitation procedures and patient outcomes, this
systematic review examines the evidence that active
imagining techniques, when paired with traditional balance
training, effectively improve balance outcomes for
individuals with balance deficiencies.

Motor Imagery (MI) is a mental image of movement without
physical movement. MI may involve the entire body or be
limited to part of the body, necessitating body representation
as the producer of acting forces and not just the results of
these forces on the external world. MI improves motor task
performance, with mental and physical practice being more
efficient than, or at least equal to, physical execution when
total physical performance time does not decrease. Thus,

brain mapping techniques provide evidence that the neuronal
substrate of conceptualized and executed acts is shared. The
results show that neural networks in the supplementary motor
area, motor, and premotor cortices were engaged during MI
and motor performance (Guillot & Collet, 2005).

2. Methodology

The guidelines for reporting systematic reviews and meta -
analyses (PRISMA) are followed in this study. A
comprehensive search of databases, including PubMed,
CINAHL, Scopus, and Cochrane Library, was undertaken
using the keywords "active imagination, " "balance training,
" "physical therapy, " "rehabilitation, " and "balance disorders.
" Randomized controlled trials (RCTs), cohort studies, and
case - control studies published in English between 2010 and
2023 were included. Studies on balance training combined
with active imagination or mental imagery in a physical
therapy setting were chosen. The Cochrane Risk of Bias Tool
was used to assess the quality of the studies.

3. Results

Effectiveness of Active Imagination in Balance Training

Several studies have investigated the role of active
imagination in balance training. Active imagination, or
mental imagery, is the cognitive practice of physical actions
without overt movement, which engages the brain networks
involved in motor control. This method has been found to
supplement physical training by improving motor learning
and performance (Mulder, 2007). According to research,
mentally imitating balance exercises allows patients to
stimulate and enhance the same brain pathways employed in
actual physical practice. This strategy has been shown to
complement standard physical training, resulting in improved
motor learning, coordination, and overall performance.
Patients who use mental imagery in balance training programs
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may benefit from faster and more effective rehabilitation, as
their brains become better prepared to execute the appropriate
movements when physically completing the exercises. This
mix of mental and physical practice is instrumental in
rehabilitative situations when maximizing therapy efficiency
is critical for patient outcomes.

Schuster et al. (2011) found that integrating mental imagery
into conventional balance training significantly improved
balance outcomes compared to balance training alone. The
study’s finding revealed that patients who engaged in mental
imagination with every step already imagined had better
improvements in postural stability, as judged by the Berg
Balance Scale, than the control group.

Similarly, geriatric patients with balance impairments who
participated in an imagery - based balance training program
demonstrated significant statistical improvements in dynamic
balance and stability, as measured by the Timed Up and Go
(TUQG) test, compared to those who received standard balance
training. The authors hypothesized that mental imagination
could improve the effectiveness of physical exercise by
reinforcing and retraining the brain circuits involved in
balance control (Cho, Kim, & Lee, 2012).

Mechanisms of Active
Imagination

Active imagination may improve balance training by
activating brain networks associated with motor planning and
execution. Research has demonstrated that mental imagery,
like actual movement, can excite the primary motor cortex,
potentially leading to neuroplastic changes that aid in balance
recovery (Guillot & Collet, 2005). This brain activity may
result in more effective motor learning during physical
training sessions.

Furthermore, active imagination may alleviate anxiety about
falling, a typical problem among people with balance deficits.
Patients who mentally rehearse balance activities may gain
confidence in their ability to accomplish them, reducing
anxiety and improving performance during actual physical
training (Holmes & Collins, 2001).

Underlying the Efficacy

4. Limitations and Considerations

While the data for using active imagination in balance training
is promising, there are many caveats to consider. The
variability of study methods, patient demographics, and
outcome measures makes solid findings difficult to reach.
Furthermore, the appropriate frequency and duration of
mental imagery sessions are unknown, as is the most efficient
approach to incorporating these techniques into traditional
balance training regimens.

Furthermore, the placebo effect cannot be completely ruled
out, as patients aware of their participation in an imagery
intervention may experience psychological benefits that
affect their performance. More high - quality RCTs with
standardized protocols are required to determine the efficacy
and best application of active imagination in balance
restoration.

5. Conclusion

Incorporating active imagination into balance training is a
promising addition to typical physical therapy interventions
for people with balance problems. The existing research
suggests that mental imagery can improve balance outcomes
by reinforcing brain circuits involved in motor control and
possibly reducing fear of falling. However, further study is
needed to establish effective ways to incorporate active
imagination into clinical practice. Physical therapists should
consider specific patient traits and preferences when
developing balance training programs that incorporate mental
imagery techniques.
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