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Abstract 

This study reviews the effects of generalized strength training on walking rehabilitation in patients 

with neurological diseases. It investigates the correlation between muscle strength and walk 

ability, noting that many challenges face translation of any strength improvements into better 

outcomes in terms of walking ability due to issues such as poor motor control, spasticity, and 

problems coordinating muscle forces. The review focuses on task-specific strength training, which 

involves the activation of muscles that are used during the gait cycle, with the attempt to reproduce 

the movements required for functional mobility. It discusses how the improvement of walking can 

be enhanced through task-specific training by increasing muscle activation and coordination. 

According to the reviewed clinical research, even though strength training might help the muscles 

of neurological patients to become stronger and operate better, improvements in walking might 

be influenced by balance, coordination, and spasticity. According to the findings of the study, 

rehabilitation outcomes for walking are better provided by task-specific training even though 

broad strength training is promising. More research is needed to enhance protocols 

and understand the variables that affect rehabilitation effectiveness. 
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1. INTRODUCTION 

Muscle weakness is often related to neurological conditions. For the past decade to century, 

strength training has rapidly entered neurological rehabilitation because of much more research on 

how effective it is in improving mobility. Although few studies show that leg strength improves 

walk outcomes, several have proved that strength training is safe and effective in treating muscular 

weakness. This disparity raises the basic question of why the ability to walk has not been reliably 

improved by increases in muscle strength, even with recommendations for increased adherence to 

appropriate strengthening exercises. A proven relationship exists between walking performance 

and muscle strength. Fears that strength training would worsen stiffness have been alleviated by 

studies showing its safe use in the rehabilitation of a wide range of neurological conditions. While 

it is true, clinical investigations show that strength of lower limbs is a factor associated with 

minimal benefits in walking ability [1]. Specificity in strengthening exercises is required to 

successfully accomplish rehabilitation goals like gait. 

The American College of Sports Medicine recommends targeting specific muscle groups, 

movements, ranges of motion, and muscle action speed or angular velocity. While these 

recommendations were developed for healthy adults, they can be applied to individuals with 

neurological impairments. Strength training in neurological rehabilitation often involves task-

specific strength training. Strength training and task-specific training are combined to mimic the 

movement and muscle reactions of the desired outcome [2]. Although ongoing research is being 

done in this area, most widely accept that the selected strength training exercises should support 

the selected muscle groups and actions that would be involved during the gait cycle. The review 

systematically looks at the important power events during the gait cycle which facilitates the 

forward propulsion and whether task-specific strength training programs have been targeted for 

walking rehabilitation in neurological diseases. 

1.1. Objectives of the Study  

• To evaluate how well strength training enhances walking rehabilitation for neurological 

conditions. 

• To investigate how task-specific strength training can improve walking ability. 

• To examine clinical research on how strength training regimens, affect walking results. 

2. STRENGTH TRAINING IN NEUROLOGICAL REHABILITATION 

In neurologic rehabilitation, strength training is the application of progressively resistance 

exercises that are designed to strengthen, improve endurance, and in general function among those 

affected by neurological disorders. Multiple sclerosis, stroke, spinal cord injury, Parkinson's 

disease, cerebral palsy, and so many others often lead to muscle weakness, poor motor control, 

and the difficulty of performing even simple, everyday activities such as walking [3]. Strength 
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training targets the affected muscles in order to increase their capacity in terms of force production, 

thereby potentially improving movement quality and functional independence. 

 

Figure 1: Muscle strengthen training [4] 

In neurological rehabilitation, strength training aims to increase the muscular strength, prevent the 

occurrence of muscle atrophy, coordinate improvement, function restoration, and lowers the risk 

of falling. It strengthens the muscles, increases mobility, improves independence, and makes it 

easy for the brain to interact with muscles for effective movement. Also, it increases stability 

around joints and prevents the incidence of muscular atrophy; thereby, the occurrence of falls is 

reduced. 

➢ Obstacles to Walking Better with Strength Gains 

Some of the factors that make it hard for people with neurological disorders to translate strength 

increases into improved walking are impaired motor control, stiffness, and aberrant muscle tone. 

It may even be important to conduct task-specific training because general strength training fails 

to reproduce the exact patterns of muscles involved in walking [5]. Psychological factors, problems 

with stamina, and need for tailored rehabilitation programs can also hinder the process of walking 

improvements. The other challenge is finding the most efficient strategy to use in the improvement 

of the walking ability because there lacks a clearly defined training regimen. 

3. THE RELATIONSHIP BETWEEN MUSCLE STRENGTH AND WALKING 

Muscle strength is influenced by all the three, which include propulsion, stability, and postural 

control. To walk, one needs cooperation of several muscle groups in the trunk and the lower limb. 

It involves muscle effort, particularly in the legs, to be able to keep balance, control movements, 

and maintain movements during both the stance and swing phases of walking. Some form of 

propulsion is necessary for walking. All the propulsion required is made up of the hip extensors, 

that is, hamstrings and glutes, hip flexors, and the ankle plantar flexors, calf muscles [6]. The push-

off phase in walking relies very much on the ankle plantar flexors. Greater the force during push-

off, more efficient and faster will be walking. The hip extensor strength assists in support and 
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stabilization of the body at the moment when the weight is transferred from one leg to the other 

during early stance. 

 

Figure 2: Muscle Strength and Walking Relationship [7] 

Walking is dominated by muscle strength and propulsion. The quadriceps control the flexion and 

extension at the knee, reducing the tendency for the knee to buckle and aiding stance-to-swing 

transitions. Powerful quadriceps are important to stabilize the knee in patients with neurological 

impairments who have rigid or weak lower limbs. In swing phase, the hip flexors elevate the leg 

for the next stride. Foot lift might be difficult if hip flexors are weak, which could then lead to 

dragging or shuffling. Research has shown a link between the ability to walk and one's strength in 

muscle mass. Those with neurological diseases can thus walk much more effectively because of 

improved muscles. Coordination, control of muscles, and sensorimotor feedback enhance muscle 

strength. However, the relationship could be nonexistent because some neural conditions may 

interfere with the CNS control of muscular activity, which has been proved by poor walking 

outcomes despite gained strength [8]. The gain in walking may not be explained by muscle 

strength. The strength training task-specific, focused on walking muscles, enhances improvement. 

Walking strength is enhanced by squats, step-ups, and calf lifts. With proper strengthening of the 

muscles, task-specific strength training improves walking. 
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4. TASK-SPECIFIC STRENGTH TRAINING 

Training aimed at particular tasks or activities strengthens the muscles to achieve functional 

effectiveness. For the case of strength training and neurological rehabilitation, the task has to be 

specific and may involve strengthening a certain part of the muscles [9], hence various movements. 

In this manner, progress in terms of strength improves the actual functions in satisfaction of goals 

for the client. 

1. Appropriateness of Functional Movement: Unlike traditional strength training which tends 

to focus on distinct groups of muscles, in this case, task specific focuses on the muscles used 

during the performance of actions for daily living. Those will include the calf muscles - 

particularly for push-off actions; hip extensors or muscles used to support an upright stance; 

and hip flexors which are used during the support phases of gait.  

2. Enhancing Gait Cycle Events: Walking demands strength, precision, and coordination [10]. 

Hip extensors support the patient in the starting posture, hip flexors elevate the leg most of 

the swing, and plantar flexors help push off. Neurological patients' task-specific strength 

exercises target power events. Squats and step-ups work hip extensors, while seated leg press 

and calf raise work plantar flexors. These workouts simulate walking and improve strength 

and coordination at crucial stride cycle moments. 

 

Figure 3: The Gait Cycle Events [11] 

3. Enhancing Muscle Activation and Coordination: Poor motor control, coordination, or 

neuromuscular dysfunction leads to altered muscle activation in patients with neurological 

impairments. Task-specific strength training reconditions the nervous system to activate 

muscles more effectively and in synchrony during functional tasks, which is critical for 

patients who have suffered a stroke, spinal cord injury, or other neurological disorders that 

influence movement [12]. The activities can be repeated, like walking, in order to help the 
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neural system, learn and strengthen muscle recruitment patterns to improve motor control and 

function.  

4. Motivation through tasks: Task-oriented training is also closely associated with personal 

goals of recovery. The exercise can mimic stand up from a chair when one gets frustrated with 

his ability. A step-up, walking in a treadmill could be the tools used to reinforce walking. 

Because of its accuracy, these exercises reinforce motivation, and strength acquired through 

application to the world's demand. Individuals want to maintain a rehabilitation program due 

to enabling a walking or standing posture without using any assistance. 

 

Figure 4: Task-Specificity and Motivation Model [13] 

5. REVIEW OF CLINICAL STUDIES AND EVIDENCE 

The results of clinical studies have indicated that resistance training improves the strength and 

function of muscles in patients with spinal cord injuries, multiple sclerosis, stroke, Parkinson's 

disease, and cerebral palsy [14]. Task-specific training and progressive resistance training improve 

muscular endurance and force output, leading to improved functional mobility and prevention of 

muscle atrophy. Strength development has not always resulted in improvement in walking. While 

some studies depict only slight or no alteration, others have been established to depict remarkable 

improvement on gait, indicating that walkability can be affected in addition to muscle strength 

with coordination, spasticity, and balance. Function mobility is enhanced by incorporating strength 

training on daily motion in standing and walking [15]. Studies have proven that the speed of 

walking, endurance, and coordination may be improved by adding strength training with exercises 

that engage the muscles of walking such as the plantar flexors for push-off. New studies indicate 

that strength training is safe and, when conducted appropriately, it may decrease stiffness. 
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Table 1: Reference Table 

Study/Author Population Intervention Key Findings Limitations 

Chung, C. L. H., 

Thilarajah, S., & Tan, D. 

(2016) [16] 

Parkinson’s 

disease 

Resistance 

training 

Improved muscle 

strength and physical 

function 

Limited long-term 

follow-up 

Lima, L. O., Scianni, A., & 

Rodrigues-de-Paula, F. 

(2013) [17] 

Parkinson’s 

disease 

Progressive 

resistance 

exercise 

Enhanced strength 

and physical 

performance 

Small sample size 

Robinson, A. G., Dennett, 

A. M., & Snowdon, D. A. 

(2019) [18] 

Parkinson’s 

disease, Multiple 

sclerosis 

Treadmill 

training (task-

specific) 

Improved mobility 

and functional 

outcomes 

Variability in 

training protocols 

Santos, L. V., Pereira, E. 

T., Reguera-García, M. M., 

et al. (2022) [19] 

Spinal cord injury Resistance 

training 

Significant 

improvements in 

muscle strength 

Heterogeneity in 

injury severity 

Han, H. K., & Chung, Y. 

(2016) [20] 

Cerebral palsy Task-oriented 

training 

Improved balance, 

motor function, and 

gait 

Limited 

generalizability 

 

According to such studies, strength training, especially task-specific, should be important for 

improving muscle strength and movement in a patient with neurological disorders. However, 

further research would be needed because of the difference in study methods, sample sizes, and 

types of neurological conditions. 

6. CONCLUSION  

It has been demonstrated that strength training, particularly task-specific training, is possible in 

enhancing muscle strength and functional mobility in patients with neurological diseases. Though 

strength increases are often achieved, it may still be challenging to translate these gains into 

observable walking improvements because of things such as spasticity, poor motor control, and 

the need for customized rehabilitation regimens. More effective rehabilitation results are seen 

when training focuses on the precise movements that need to occur to walk, specifically the 

motions involved in the gait cycle of the muscles. Clinical research does indicate that incorporating 

task-specific exercises along with general strength training may improve walking; however, 

further research is needed to standardize procedures and achieve a more comprehensive 

understanding of factors affecting rehabilitation outcomes. 
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