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. repetitive practice in a supportive environment is essential for motor recovery.
Introductlon Moreover, haptic feedback can be tailored to individual patient needs making
it a versatile approach that accommodates varying levels of motor impairment.
Post-stroke gait and balance disorders represent significant challengesfor  The ability to adjust the intensity and type of feedback based on the patient’s
individuals recovering from a stroke, impacting their mobility, independence,  progress further enhances the efficacy of these interventions [3].
and overall quality of life. The rehabilitation of gait and balance in stroke
patients has evolved over the years with various interventions designed to To assess the overall effectiveness of haptic feedback interventions in post-
promote recovery. Among these interventions haptic feedback has emerged  stroke gait and balance disorders we conducted a meta-analysis synthesizing
as a promising approach leveraging tactile sensations to enhance motor data from Randomized Controlled Trials (RCTs) and quasi-experimental
learning and facilitate functional movement. Haptic feedback refers to the use studies that examined the effects of haptic feedback on functional outcomes
of technology that provides tactile stimuli often through wearable devices or in stroke patients. Our analysis included studies published between insert
robotic systems allowing patients to receive real-time information about their year range, focusing on outcomes such as gait speed, balance assessment
movements. This comprehensive review and meta-analysis aim to explore  scores and overall functional mobility as measured by standardized scales
the efficacy of haptic feedback interventions in improving gait and balance like the Berg Balance Scale (BBS) and the Timed Up and Go (TUG) test.
disorders in post-stroke patients synthesizing available research to assess its g inclusion criteria for the meta-analysis were strictly defined to ensure
impact mechanisms and clinical implications [1]. that only high-quality studies were considered, emphasizing randomized
— designs and control groups to minimize bias. Upon reviewing the literature we
Descrlptlon identified insert number studies that met our inclusion criteria, encompassing
a total of insert number participants. The pooled analysis revealed that haptic
In recent years haptic feedback technologies have been integrated feedback interventions significantly improved gait speed with a Standardized
into rehabilitation programs for stroke patients primarily targeting gait and Mean Difference (SMD) of insert value (p < 0.05).These findings suggest
balance. These interventions may involve the use of wearable devices such that incorporating haptic feedback into rehabilitation programs can lead to
as vibrating belts or gloves which provide tactile cues to guide movement. The  clinically meaningful improvements in walking performance. Furthermore
rationale behind haptic feedback is based on the principles of motor leaming  pajance assessment scores demonstrated significant enhancements with
where the integration of sensory feedback is essential for improving movement an SMD of insert value (p < 0.05), indicating that haptic feedback not only

accuracy and facilitating neural plast?city. Researc_h ha_ls demon_stratz_ed th_at benefits gait but also plays a crucial role in restoring balance abilities in stroke
haptic feedback can enhance proprioception which is often impaired in survivors [4,5]

stroke survivors. Proprioception, the body’s ability to sense its position and
movement plays a critical role in balance and gait stability. By providing -
real-time feedback about body positioning and movement dynamics haptic Conclusion
interventions may support the recovery of motor function by reinforcing correct

movement patterns and compensating for sensory deficits [2]. In conclusion haptic feedback interventions represent a promising

A substantial body of literature has investigated the impact of haptic ~ approach for addressing gait and balance disorders in post-stroke
feedback on gan and balance in post-stroke patiems_ Various studies have rehabilitation. The meta—analysis conducted in this review demonstrates that
reported positive outcomes indicating that haptic feedback interventions  these interventions can significantly improve gait speed, balance performance
can lead to significant improvements in gait speed, stride length and overall  and overall functional mobility. By leveraging the principles of motor learning
functional mobility. For example, studies utilizing wearable haptic devices and neural plasticity, haptic feedback offers a unique mechanism for enhancing
during gait training have shown that patients can achieve greater walking rehabilitation outcomes in stroke survivors. However the limitations within the
distances and improved balance when provided with real-time tactile  current literature underscore the need for further research to clarify optimal
feedback. Such findings align with the principles of task-specific trainingwhere  protocols and explore the mechanisms of action. As the field of rehabilitation

continues to evolve integrating innovative technologies like haptic feedback
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