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Abstract 

Proprioception plays an important role in the control and coordination of human movement by providing information about 

joint position, body movement, and spatial orientation. Damage to the nervous system may disturb this sensory feedback and 

consequently affect balance, gait, coordination, postural stability, and functional independence. Conditions such as stroke, 

spinal cord injury, multiple sclerosis, traumatic brain injury, and other neurological disorders may therefore benefit from 

rehabilitation approaches that specifically address sensory–motor deficits. This analytical study explores the therapeutic 

significance of proprioceptive training in neurological physiotherapy, focusing on its potential contribution to postural control, 

balance, gait performance, coordination, and functional mobility. Different approaches, including weight-bearing exercises, 

joint-position activities, closed-chain exercises, balance and perturbation training, task-oriented practice, and technology-

supported rehabilitation, are examined in relation to neurological recovery. The available evidence indicates that systematic 

proprioceptive training may improve the ability to receive, interpret, and respond to sensory information during movement and 

may consequently support better functional performance. Nevertheless, the effectiveness of training may differ according to 

the type and severity of neurological impairment, sensory deficits, cognitive abilities, exercise intensity, and patient 

participation. Proprioceptive training should therefore be adapted to individual functional needs and progressively 

incorporated into a broader rehabilitation programme. Combining proprioceptive exercises with conventional physiotherapy, 

strengthening, balance activities, and task-specific functional practice may provide a more comprehensive approach to 

neurological rehabilitation. Conclusively, proprioceptive training has considerable therapeutic relevance and can serve as an 

important component of patient-centred neurological physiotherapy. 
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Introduction 

Neurological disorders can substantially interfere with a 

person's ability to move, maintain balance, coordinate body 

movements, walk safely, and perform daily activities 

independently. Because these problems often persist beyond 

the acute stage of illness, physiotherapy and rehabilitation 

play an important role in improving functional ability and 

participation in everyday life. The World Health 

Organization (WHO) recognises rehabilitation as an 

essential component of care for people living with 

neurological conditions, including stroke, Parkinson’s 

disease, spinal cord injury, traumatic brain injury, cerebral 

palsy, and other disorders affecting the nervous system [1]. 

Contemporary neurological physiotherapy therefore extends 

beyond improving muscle strength and joint mobility and 

also addresses the sensory mechanisms that contribute to 

accurate and controlled movement. 

Proprioception is an important sensory component of human 

movement. It enables a person to recognise the position, 

direction, and movement of different parts of the body, even 

when visual information is limited. Sensory information 

arising from structures such as muscle spindles, Golgi 

tendon organs, joint receptors, and other mechanoreceptors 

is continuously processed to support posture, movement, 

and coordination. Neurological damage can disturb the 

transmission, processing, or integration of this information 

and may consequently affect the person's ability to control 

body position and movement [2]. Clinically, this may be 

observed as poor postural stability, inaccurate limb 

positioning, abnormal gait patterns, and difficulty 

transferring weight, impaired coordination, and reduced 

ability to perform functional tasks without assistance. 

Proprioceptive training aims to strengthen the relationship 

between sensory information and the motor responses 

required for controlled movement. In neurological 

physiotherapy, it can involve a range of activities, including 

weight-bearing exercises, joint-position awareness tasks, 

closed-kinetic-chain exercises, balance activities, rhythmic 

stabilisation, perturbation training, proprioceptive 

neuromuscular facilitation, and task-oriented movements [3]. 

The difficulty and complexity of these activities can be 

adjusted according to the patient’s neurological condition, 

functional capacity, safety, and rehabilitation goals. For 

instance, a person recovering from stroke with weakness on 

one side may begin with supported weight transfer towards 

the affected limb. As control improves, treatment may 

progress to unsupported standing, reaching, stepping, 

directional changes, and gait-related tasks. 

Research evidence indicates that proprioceptive 

interventions may provide clinically relevant benefits, 

particularly among individuals undergoing stroke 

rehabilitation. A meta-analysis involving 17 randomised 

controlled trials and 447 participants with stroke reported 

improvements in balance, walking speed, trunk control, and 



74 

basic functional mobility following proprioceptive training 
[4]. Further evidence has explored the value of combining 

proprioceptive approaches with other rehabilitation 

methods. A 2024 systematic review and network meta-

analysis examined 64 randomised controlled trials involving 

4,084 individuals with stroke-related lower-limb 

dysfunction. The findings indicated beneficial effects of 

different proprioceptive training combinations on balance, 

lower-limb motor performance, and walking ability [5]. 

These findings suggest that proprioceptive exercises may 

have greater practical value when incorporated into a 

broader, function-oriented rehabilitation programme rather 

than being applied as an independent treatment approach. 

The contribution of proprioception becomes particularly 

important during balance and gait rehabilitation. 

Maintaining an upright posture requires the nervous system 

to continuously integrate information from the visual, 

vestibular, and somatosensory systems. When 

proprioceptive feedback is reduced or inaccurately 

interpreted, individuals may experience difficulty detecting 

changes in body position and adapting their movements to 

different environmental conditions [6]. Physiotherapists can 

address these limitations by progressively introducing 

activities that challenge weight distribution, postural 

reactions, limb loading, reaching, stepping, changes in the 

support surface, and dual-task performance. Such 

progression allows patients to develop better sensory-motor 

responses while gradually moving from controlled 

therapeutic activities towards functional movements 

required in everyday life. Evidence from systematic 

research on proprioceptive and dual-task interventions also 

suggests potential improvements in postural balance and 

gait and a possible reduction in fall-related risk among 

people recovering from stroke [7]. 

Appropriate assessment is necessary to determine whether 

proprioceptive rehabilitation is producing meaningful 

functional changes. In clinical practice, physiotherapists 

may evaluate joint-position awareness, kinaesthetic ability, 

postural control, balance, walking performance, and 

functional mobility. Standardised instruments such as the 

Berg Balance Scale, Timed Up and Go Test, 10-Metre Walk 

Test, 6-Minute Walk Test, Functional Reach Test, and 

Functional Ambulation Category can provide objective 

information about a patient's baseline status and progress 

during rehabilitation [8]. These measures are particularly 

useful because improvements in sensory-motor control 

should ultimately translate into practical abilities, such as 

standing independently, walking, and turning, negotiating 

stairs, changing direction, and moving safely within the 

community. 

Despite its potential benefits, proprioceptive training cannot 

be considered a uniform intervention that produces identical 

results in every neurological patient. Individuals may differ 

considerably in the nature and severity of sensory 

impairment, muscle weakness, cognitive ability, balance 

capacity, fatigue, disease progression, and personal 

rehabilitation goals. Consequently, physiotherapists need to 

individualise the selection, intensity, repetition, duration, 

sensory challenge, external feedback, and progression of 

proprioceptive exercises. Another important issue is the 

methodological variation observed across existing studies. 

Differences in intervention protocols, patient characteristics, 

treatment duration, and outcome measures can make 

comparisons between studies difficult. Although previous 

research has reported positive changes in sensorimotor and 

functional outcomes, further investigation is required to 

determine which proprioceptive strategies are most effective 

for specific neurological conditions and patient populations. 

In view of these considerations, the present analytical study 

examines the therapeutic contribution of proprioceptive 

training within neurological physiotherapy. Particular 

emphasis is placed on its potential effects on balance, gait, 

postural control, motor coordination, functional mobility, 

and independence in daily activities. The study also 

considers commonly used training techniques, clinical 

assessment methods, available research evidence, practical 

challenges, and existing gaps in the literature. A clearer 

understanding of these aspects can support the appropriate 

integration of proprioceptive principles into individualised 

neurological rehabilitation and help physiotherapists 

combine sensory-motor interventions with conventional and 

task-specific therapeutic approaches. 

 

Proprioceptive Training in Neurological Physiotherapy 

Proprioceptive training is used in neurological 

physiotherapy to improve the ability to recognise body 

position, movement, and changes in posture and to use this 

information for better motor control. Neurological disorders 

may disturb sensory feedback and its integration with 

voluntary movement, leading to problems with balance, 

gait, coordination, and functional mobility. Proprioceptive 

exercises therefore provide controlled sensory and 

movement experiences that can be incorporated into a 

broader rehabilitation programme. The aim is not only to 

improve sensory awareness but also to help patients use this 

information during meaningful functional activities. 

 

Principles and Mechanisms of Proprioceptive Training 

An effective proprioceptive programme should be 

progressive, repetitive, functional, and suited to the patient's 

abilities. Training may begin with simple movements 

performed with support and gradually advance towards 

more challenging activities. The therapist can increase the 

difficulty by reducing external support, changing the base of 

support, altering visual input, increasing movement 

complexity, or introducing controlled disturbances. The 

underlying goal is to improve communication between 

sensory information and motor responses. Repeated practice 

may help patients develop more accurate movement 

strategies and improve their ability to respond to changes in 

body position [9]. Proprioceptive training should therefore be 

viewed as part of motor learning and functional 

rehabilitation rather than as an isolated exercise technique. 

 

Major Proprioceptive Training Approaches 

Several techniques can be used according to the patient's 

neurological impairment and functional needs. Weight-

bearing and closed-chain exercises such as supported 

standing, weight shifting, sit-to-stand practice, mini-squats, 

and stepping provide sensory input through the muscles and 

joints while encouraging controlled limb loading. However, 
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Balance and postural exercises may include tandem 

standing, reaching, directional stepping, turning, and 

controlled changes in the support surface [10]. These 

activities challenge the patient's ability to maintain stability 

while processing sensory information. 

Rhythmic stabilisation and proprioceptive neuromuscular 

facilitation (PNF) may be used to improve postural control, 

coordinated muscle activity, and movement patterns. 

Perturbation training introduces carefully controlled changes 

in balance so that patients can practise appropriate postural 

reactions [11]. The choice of technique should depend on the 

patient’s condition, current level of function, safety, and 

rehabilitation goals rather than following one fixed protocol. 

 

Task-Specific and Functional Proprioceptive Training 

Proprioceptive training becomes more clinically meaningful 

when it is connected with activities that patients need to 

perform in daily life. Exercises can therefore be 

incorporated into sit-to-stand transfers, walking, stair 

negotiation, reaching, turning, stepping in different 

directions, and changes in walking speed. For example, a 

person recovering from stroke may initially practise 

controlled weight transfer towards the weaker side [12]. This 

can progress to stepping, reaching while standing, turning, 

and walking. Similarly, a person with Parkinson's disease 

may practise postural control, stepping, turning, and 

movement initiation within functional tasks. Such task-

specific practice allows sensory information to be used 

during movements that are relevant to everyday 

independence [13]. 

 

Application across Neurological Conditions 

The application of proprioceptive training varies according 

to the neurological condition. In stroke, treatment 

commonly focuses on weight distribution, balance, limb 

awareness, gait, and functional mobility. In Parkinson’s 

disease, proprioceptive and postural activities may be 

combined with stepping, turning, balance, and gait 

exercises. For individuals with spinal cord injury, 

appropriate sensory-motor activities may include supported 

standing, weight shifting, transfers, and gait-related training 

according to the level and completeness of injury. In 

multiple sclerosis, training may  

need to be adjusted according to fatigue,  

balance impairment, weakness, and sensory changes. 

Patients with traumatic brain injury may benefit from 

activities addressing balance, coordination, body awareness,  

and functional movement [14]. 

 

Technology-Assisted Proprioceptive Rehabilitation 

Technology can provide additional opportunities for 

sensory-motor training. Virtual reality, interactive balance 

systems, wearable sensors, robotic devices, and motion-

feedback systems can provide information about body 

position, movement, balance, and performance [15]. These 

approaches may increase repetition, provide immediate 

feedback, and make exercises more engaging. However, 

technology should support rather than replace clinical 

physiotherapy. The physiotherapist remains responsible for 

selecting suitable activities, adjusting difficulty, monitoring 

safety, and interpreting changes in functional performance. 

Factors such as cost, equipment availability, patient 

cognition, accessibility, and clinical setting should also be 

considered [16]. 

 

Individualisation, Progression and Safety 

Proprioceptive rehabilitation should be individually 

planned. Factors such as neurological diagnosis, sensory 

impairment, muscle strength, balance ability, cognition, 

fatigue, fear of falling, and functional goals can influence 

treatment selection. Progression may involve increasing 

repetitions, reducing physical support, changing the base of 

support, reducing visual dependence, increasing movement 

complexity, or introducing dual-task activities. Exercises 

should be sufficiently challenging to promote adaptation but 

should not create unnecessary risk. Close supervision is 

particularly important for patients with significant balance 

impairment or a history of falls [17]. 

 

Measurable Outcome Assessment 

Objective assessment is important for determining whether 

proprioceptive training produces meaningful changes. 

Measurements should ideally be obtained before treatment, 

after the intervention period, and, where possible, during 

follow-up [18]. 

 
Outcome Area Assessment Tool What It Measures 

Proprioceptive awareness Joint-position error assessment Accuracy of detecting joint position 

Functional balance Berg Balance Scale (BBS) Ability to perform functional balance tasks 

Dynamic mobility Timed Up and Go (TUG) Functional mobility and dynamic balance 

Walking speed 10-Metre Walk Test (10MWT) Gait speed 

Walking endurance 6-Minute Walk Test (6MWT) Walking capacity and endurance 

Functional reach Functional Reach Test Limits of forward stability 

Walking independence Functional Ambulation Category (FAC) Level of assistance required for walking 

Motor recovery Fugl-Meyer Assessment 
Motor and sensory impairment, particularly after 

stroke 

Functional independence Appropriate ADL/independence scale Ability to perform daily activities 

Falls Fall-frequency recording Number of falls during a defined period 

 

These measures help convert changes in balance, gait, motor 

control, and mobility into observable and measurable 

outcomes. Where possible, objective scores should be 

combined with functional observation and patient-reported 

changes to provide a broader picture of rehabilitation 

progress. 

Clinical Integration 
Proprioceptive training is most useful when integrated with 
other components of neurological physiotherapy rather than 
being used in isolation. Strengthening, range-of-motion 
exercises, balance training, gait rehabilitation, functional 
task practice, and patient education can be combined 
according to individual needs. 
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Outcome Measures and Measurement Properties [19] 

 
Tool Domain Reliability Validity Responsiveness Clinical Use 

Berg Balance Scale (BBS) Balance High Good Good Balance and postural control 

Timed Up and Go (TUG) Mobility Excellent Good Good Transfers and dynamic mobility 

10-Meter Walk Test (10MWT) Gait speed High Good Good Walking speed 

6-Minute Walk Test (6MWT) Endurance High Good Good Walking capacity 

Functional Reach Test (FRT) Stability 
Moderate–

High 
Good Moderate Limits of stability 

Functional Ambulation Category 

(FAC) 
Walking independence Excellent Good Good Walking assistance 

Fugl-Meyer Assessment (FMA) Motor recovery Excellent Strong Good Motor and sensory recovery 

Joint-Position Error Assessment Proprioception Variable Direct Potentially good Proprioceptive accuracy 

Note: Reliability, responsiveness, MDC (Minimal Detectable Change), and MCID (Minimal Clinically Important Difference) may vary 

according to neurological condition, disease stage, testing procedure, and patient characteristics. 
 

Clinical Implications, Challenges and Research Gaps 

Proprioceptive training can play an important role in 

neurological physiotherapy because problems with body-

position awareness and sensory-motor control may affect 

balance, walking, coordination, and independence. 

However, the benefit of training depends on proper 

assessment, suitable exercise selection, safe progression, 

and its combination with other rehabilitation activities. The 

programme should therefore be adapted to each patient's 

neurological condition, sensory and motor abilities, balance, 

fatigue, cognitive status, and treatment goals. 

 

Clinical Implications 

Proprioceptive exercises are more useful when they are 

combined with strengthening, balance exercises, gait 

training, and functional activities. Simple activities such as 

weight shifting, standing, stepping, reaching, transfers, 

turning, and walking can help patients use sensory 

information during movement. The main aim should be to 

improve practical movement and daily function rather than 

focusing only on proprioceptive ability. 

Regular assessment is important for deciding whether 

treatment should be continued, progressed, or modified. The 

Berg Balance Scale, Timed Up and Go Test, 10-Meter Walk 

Test, 6-Minute Walk Test, and Functional Ambulation 

Category can be used to monitor changes in balance, 

mobility, walking speed, endurance, and walking 

independence. Improvement should be considered not only 

in terms of test scores but also in terms of whether the 

patient can perform everyday activities more safely and 

independently. 

 

Challenges and Clinical Limitations 

Patients with neurological disorders do not have the same 

rehabilitation needs. Some may have sensory loss, 

weakness, spasticity, fatigue, poor coordination, cognitive 

difficulties, or fear of falling. Because of these differences, 

one proprioceptive training programme cannot be expected 

to work equally well for everyone. Exercises that are too 

difficult may increase instability and safety risks, while 

exercises that are too easy may provide little therapeutic 

challenge. Careful supervision and gradual progression are 

therefore important. 

There are also practical difficulties in providing 

proprioceptive training. Limited therapy time, lack of 

specialised equipment, differences in therapist experience, 

poor patient adherence, and limited resources may affect 

treatment. Technologies such as virtual reality, wearable 

sensors, and robotic devices can provide additional feedback 

and repetition, but their use may be restricted by cost, 

availability, technical requirements, and the patient's ability 

to use them safely. 

 

Research Gaps 

Although proprioceptive training has been studied in 

neurological rehabilitation, the available research is not 

fully consistent. Studies use different types of exercises, 

treatment durations, training frequencies, intensities, and 

outcome measures. In many studies, proprioceptive 

exercises are combined with balance training, strengthening, 

gait training, or conventional physiotherapy. As a result, it 

can be difficult to determine how much of the improvement 

is specifically related to proprioceptive training. 

Many studies also include small numbers of participants and 

provide limited follow-up after treatment. More research is 

needed to identify the most suitable training dose and to 

determine whether improvements remain after the 

intervention ends. Future studies should also examine 

practical outcomes such as falls, community walking, 

activities of daily living, participation, and long-term 

independence. 

 

Future Research Directions 

Future research should develop clear and reproducible 

proprioceptive training programmes for different 

neurological conditions. Larger clinical trials with suitable 

control groups and longer follow-up periods are needed. 

Researchers should compare different training intensities 

and durations and use reliable, valid, and responsive 

outcome measures. 

Further studies should also explore whether technology-

assisted proprioceptive training provides greater benefits 

than conventional approaches. Importantly, research should 

determine whether improvements in proprioceptive ability 

lead to better balance, walking, daily activities, and long-

term functional independence. 

 

Conclusion 

Proprioceptive training is an important part of neurological 

physiotherapy because it can help patients improve body 

awareness, movement control, balance, coordination, and 

mobility. Neurological disorders may affect a person's 

ability to understand the position and movement of different 

parts of the body. This can make walking, maintaining 

balance, and performing daily activities more difficult. 

Proprioceptive exercises can help reduce these difficulties 

when they are selected according to the patient's condition, 

abilities, and rehabilitation needs. 
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Proprioceptive training works best when it is combined with 

other physiotherapy approaches such as strengthening, 

balance exercises, gait training, and functional activities. 

This combination helps patients use improved sensory and 

movement control during everyday tasks. Tools such as the 

Berg Balance Scale, Timed Up and Go Test, 10-Meter Walk 

Test, 6-Minute Walk Test, and Functional Ambulation 

Category can be used to monitor changes in balance, 

mobility, walking, and independence. 

However, current research has some limitations. Studies use 

different exercises, treatment durations, training intensities, 

and assessment methods, making their findings difficult to 

compare. Many studies also have small sample sizes and 

limited long-term follow-up. More research is therefore 

needed to identify the most suitable training methods and 

determine whether the benefits continue after treatment. 

Conclusively, proprioceptive training should be used as part 

of a complete neurological rehabilitation programme rather 

than as a separate treatment. When exercises are planned 

according to individual needs, progressed safely, and linked 

with daily functional activities, proprioceptive training can 

help improve balance, mobility, independence, and 

participation in everyday life. 
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