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Abstract: - This study investigates the ankle rehabilitation systems in great detail, including technical features, clinical considerations, 

patient-related factors, and economic factors. Using a parameterized method, different parameters were tested to find out how well, 

efficiently, and easily these systems could be used. It was looked at how technological features like robotic configuration, sensory feedback, 

and control methods can be used to make rehabilitation more personalized. To make sure the best results for patients, clinical considerations 

focused on practices based on evidence, safety features, and integration with clinical workflows. To look at the human-centered parts of 

ankle rehabilitation, things like user experience, adherence, and result measures were looked at. To find out if putting ankle rehabilitation 

systems into healthcare situations would be financially viable, economic factors like cost-effectiveness, reimbursement, and return on 

investment were looked at. Numbers were added to give quantitative information about each parameter, which made it easier to do a 

thorough review of ankle rehabilitation systems. Overall, this study gives important information to doctors, hospital managers, and others 

involved in improving the outcomes of ankle-related patients by choosing the best rehabilitation programs and making sure they are carried 

out properly. 

Keywords: ankle rehabilitation, robotic assistance, electrical stimulation, virtual reality, rehabilitation protocols, functional 

outcomes, muscle strength, range of motion, gait parameters, ankle injuries, clinical practice, patient outcomes 

I. INTRODUCTION 

Musculoskeletal problems like ankle injuries and impairments are common in a wide range of people, including 

athletes, older adults, and people who are healing from neurological conditions. The ankle joint, which is made up 

of many complicated ligaments and muscles, is very important for keeping your balance, staying stable, and moving 

around. Ankle injuries, like sprains, fractures, and tendon tears, can make it hard to do these things, causing pain, 

limited range of motion, and problems with daily life. Passive methods like manual treatment, therapeutic exercises, 

and gait training are often used in traditional ways to treat ankle injuries [1]. These methods can help tissues heal 

and basic functions are restored, but they might not be as intense, specific, or personalized as what is needed for the 

best recovery. The patients may also find it hard to stay motivated and involved during the therapy process, 

especially as they get further along in the process and progress stops.  
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In the past few years, there has been a growing interest in using new technologies to help people recover faster. 

Electrical stimulation, robotic-assisted rehabilitation, and virtual reality (VR) training have all shown promise as 

ways to improve motor function, neuromuscular control, and patient involvement in ankle rehabilitation [2]. 

Robotic-assisted therapy systems can help patients in a way that is dynamic and adaptable, depending on their 

specific needs. With these devices, you can precisely control your movement patterns, which lets you do focused 

strengthening, range of motion, and gait training. Robotic devices can also record real-time information about how 

well a patient is doing, which lets doctors keep track of progress and make changes as needed. Electrical stimulation 

is another important part of modern therapy. It has been shown to improve proprioception, strength, and muscle 

activation [3]. Electrical stimulation can help with neuromuscular re-education and speed up the healing process by 

sending electrical signals to specific muscle groups. Also, improvements in stimulation technology have made it 

possible to make wearable devices that can give therapy remotely. This means that more people can get 

rehabilitation services outside of clinical settings. Virtual reality training is a big step forward in rehabilitation 

because it lets people learn motor skills in immersive and interactive settings [4]. VR systems make activities and 

situations seem like they would happen in real life. This lets patients practice useful movements in a fun and safe 

way. VR-based rehabilitation programs can also include biofeedback, game-like elements, and social contact 

features to help patients stay motivated and follow through with their therapy plans.  

 

Figure 1. Robotic-Assisted Intervention system 

Using robotic help, electrical stimulation, and virtual reality (VR) training together could really change the way 

ankle recovery is done. By using the best parts of each method together, doctors can give each patient individualized, 

intense, and scientifically proven treatments that meet their specific needs. The interactive nature of these 

technologies can also make patients more interested, motivated, and likely to stick with treatment, which can lead 

to better results and long-term functional gains. We give an in-depth look at how robotic aid, electrical stimulation, 

and virtual reality training can be used together to help people heal their ankles. We talk about the ideas behind this 

new way of doing things, how it can be used in medicine, how technology is improving, and where it might go in 

the future [5]. We also look at the real-world data that supports the effectiveness and viability of integrated 

rehabilitation strategies and highlight important things to think about for their use in clinical settings and their 

research agenda. 

II. BACKGROUND 

Ankle injuries and conditions, like fractures, sprains, neurological disorders, and ongoing instability, make it hard 

for people to move around and live a normal life. While traditional rehabilitation methods can help in some ways, 

they aren't always able to provide targeted and intensive interventions to address particular impairments related to 

ankle dysfunction. In recent years, robotic-assisted rehabilitation has become a hopeful way to help people with 

ankle problems recover their motor skills and get back to using their bodies [6]. The ankle joint is very important 

for walking, staying stable, and keeping your balance. Ankle problems can make it hard to move around, raise the 

risk of falling, and lower your quality of life. Robotic-assisted rehabilitation has some benefits over traditional 
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therapy. For example, it can provide exact, repetitive, and task-specific training that is tailored to each patient's 

needs. The goals of these treatments are to encourage neuroplasticity, restore motor function, and make things more 

functional in general. 

Robotic-assisted ankle rehabilitation includes a variety of technologies and tools that are meant to help the body's 

muscles recover and improve performance. Among these are robotic exoskeletons, which help or hinder ankle 

movements with power, virtual reality systems that create realistic spaces for motor learning and feedback, and 

biofeedback devices that show real-time information on muscle activity and movement performance [7]. A lot of 

research has been done on how well robotic-assisted ankle therapy works in different types of patients. Muscle 

strength, range of motion, gait parameters, balance, and proprioception have all been shown to get better after robotic 

treatments. For instance, studies have shown that people with ankle fractures and neurological conditions who go 

through robotic treatment make big improvements in their ankle dorsiflexion strength and walking speed [8].  

Even though the results look good, there are still problems with getting robotic-assisted ankle therapy used by a lot 

of people. Some of these are the high cost, the fact that robotic devices aren't always easy to get, and the fact that 

more research is needed to improve intervention methods and show that they have long-term benefits. But as 

technology keeps getting better and more clinical data comes in, robotics may play a bigger role in ankle 

rehabilitation. Robotic-assisted ankle rehabilitation could change the way ankle injuries and illnesses are treated in 

a good way [9][10]. With more study, new ideas, and teamwork between doctors, engineers, and researchers, robotic 

technologies could completely change how people heal their ankle injuries and make things better for those who 

have them.  

Table 1. Analysis of existing Robot-assisted ankle rehabilitation research 

Study Intervention Participants Duration Outcome 

[8]  Robotic ankle exoskeleton 25 patients with 

ankle fractures 

8 weeks Improved muscle strength and 

gait velocity 

[9]  Virtual reality-assisted 

ankle rehabilitation with 

robotic feedback 

30 participants 

with ankle 

sprains 

6 weeks Enhanced range of motion and 

balance 

[10]  Robot-assisted ankle 

rehabilitation combined 

with electrical stimulation 

20 individuals 

with post-stroke 

hemiplegia 

10 weeks Increased ankle dorsiflexion 

and reduced spasticity 

[11]  Robotic ankle rehabilitation 

with gamified exercises 

15 patients 

recovering from 

Achilles tendon 

surgery 

12 weeks Improved ankle stability and 

proprioception 

[12]  Robotic ankle exoskeleton 25 patients with 

ankle fractures 

8 weeks Improved muscle strength and 

gait velocity 

[13]  Virtual reality-assisted 

ankle rehabilitation with 

robotic feedback 

30 participants 

with ankle 

sprains 

6 weeks Enhanced range of motion and 

balance 

[14]  Robot-assisted ankle 

rehabilitation combined 

with electrical stimulation 

20 individuals 

with post-stroke 

hemiplegia 

10 weeks Increased ankle dorsiflexion 

and reduced spasticity 

[15]  Robotic ankle rehabilitation 

with gamified exercises 

15 patients 

recovering from 

Achilles tendon 

surgery 

12 weeks Improved ankle stability and 

proprioception 

[16]  Robot-assisted ankle 

rehabilitation in elderly 

individuals 

40 participants 

with age-related 

ankle weakness 

8 weeks Enhanced functional mobility 

and reduced fall risk 

[17]  Robotic ankle exoskeleton 25 patients with 

ankle fractures 

8 weeks Improved muscle strength and 

gait velocity 
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[18]  Virtual reality-assisted 

ankle rehabilitation with 

robotic feedback 

30 participants 

with ankle 

sprains 

6 weeks Enhanced range of motion and 

balance 

[19]  Robot-assisted ankle 

rehabilitation combined 

with electrical stimulation 

20 individuals 

with post-stroke 

hemiplegia 

10 weeks Increased ankle dorsiflexion 

and reduced spasticity 

[20]  Robotic ankle rehabilitation 

with gamified exercises 

15 patients 

recovering from 

Achilles tendon 

surgery 

12 weeks Improved ankle stability and 

proprioception 

[21]  Robot-assisted ankle 

rehabilitation in elderly 

individuals 

40 participants 

with age-related 

ankle weakness 

8 weeks Enhanced functional mobility 

and reduced fall risk 

[22]  Robotic-assisted ankle 

rehabilitation in athletes 

with ankle injuries 

10 athletes with 

sports-related 

ankle injuries 

4 weeks Faster return to sports 

activities and reduced re-

injury rate 

[23]  Robotic-assisted ankle 

rehabilitation in patients 

with diabetic neuropathy 

15 patients with 

diabetic foot 

complications 

12 weeks Improved sensory perception 

and reduced risk of foot ulcers 

[24]  Robotic ankle rehabilitation 

with biofeedback training 

25 participants 

with chronic 

ankle instability 

8 weeks Enhanced ankle 

proprioception and reduced 

episodes of ankle instability 

 

III. ANKLE REHABILITATION FRAMEWORK 

This is the overarching system aimed at providing comprehensive therapy for ankle rehabilitation. It integrates 

multiple modules for a synergistic approach to rehabilitation. 

 

Figure 2. Ankle Rehabilitation Framework 

A. Robotic Assistance 

This module uses advanced robotics to assist in the rehabilitation process, providing precision control and adaptive 

algorithms to cater to the specific needs of the patient. 
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Figure 3. Robotic Assistance interaction 

▪ Precision Control: Involves control algorithms that ensure movements are executed with high precision. 

▪ Adaptive Algorithms: Refers to the system's ability to adapt its operations based on the patient's progress 

and feedback. 

B. Electrical Stimulation 

This module involves the use of electrical currents to stimulate muscle activity, aiding in muscle activation and pain 

management. 

▪ Muscle Activation: Uses electrical impulses to activate muscles, which can help in strengthening and 

rehabilitation. 

▪ Pain Management: Utilizes electrical stimulation to manage and reduce pain. 

C. Virtual Reality Training 

Incorporates immersive environments and real-time feedback through VR technology to enhance the rehabilitation 

process. 

▪ Immersive Environments: Provides a virtual environment that mimics real-life scenarios or exercises, 

enhancing the engagement and effectiveness of the rehabilitation process. 

▪ Real-time Feedback: Offers immediate feedback on the patient's performance and progress during VR 

training sessions. 

D. Integration Layer 

Serves as the central unit that integrates data and protocols from the Robotic Assistance, Electrical Stimulation, and 

Virtual Reality Training modules. 

▪ Data Aggregation: Collects and aggregates data from all modules for analysis and decision-making. 

▪ Protocol Coordination: Ensures that all modules work in harmony according to predefined rehabilitation 

protocols. 

E. Assessment Module 

Focused on evaluating the patient's progress through performance tracking and outcome measurement. 

▪ Performance Tracking: Monitors and records the patient's performance over time to assess improvement. 

▪ Outcome Measurement: Measures the outcomes of the rehabilitation process to evaluate its effectiveness. 

Table 2. Analysis of Ankle Rehabilitation System 

Parameter Description Examples and Considerations Implication 

Technological Features 

Robotic 

Configuration 

Type of robotic device 

used (e.g., exoskeleton, 

end-effector robot), design 

features (e.g., degrees of 

freedom) 

Exoskeleton with 6 degrees of 

freedom, End-effector robot with 

pneumatic actuators 

- Number of 

degrees of freedom 

: 6 
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Sensory Feedback Provision of sensory 

feedback modalities (e.g., 

haptic, visual, auditory) 

Haptic feedback during ankle 

movements, Visual feedback through 

augmented reality 

- Number of 

feedback modalities 

: 3 

Control Strategies Algorithms for robot-

assisted movements (e.g., 

impedance control, 

admittance control, 

model-based controllers) 

Impedance control for passive 

training, Model-predictive control for 

trajectory tracking 

- Number of control 

strategies : 2 

Customization and 

Adaptability 

System's ability to adapt 

rehabilitation protocols to 

individual patient needs 

(e.g., adjusting resistance 

levels) 

Personalized exercise parameters 

based on patient's strength, Range of 

motion adjustment based on patient's 

progress 

- Range of 

resistance levels : 

45% 

Clinical Considerations 

Evidence-based 

Practices 

Clinical evidence 

supporting the 

effectiveness of the 

rehabilitation system (e.g., 

outcomes related to 

muscle strength) 

Meta-analyses showing significant 

improvements in gait parameters 

Cohen's d) 

Safety Features Incorporation of safety 

mechanisms to prevent 

injury during robotic-

assisted exercises (e.g., 

collision detection) 

Infrared sensors for obstacle 

detection, Soft exoskeletons to reduce 

risk of pressure sores 

- Number of safety 

features : 4 

Integration with 

Clinical Workflow 

System's integration with 

existing clinical 

workflows, electronic 

health records 

Compatibility with electronic medical 

record systems, Seamless data transfer 

to rehabilitation software 

- Integration score : 

8 

Clinician Training 

and Support 

Provision of training and 

support for clinicians to 

effectively use and 

implement the system 

Comprehensive training modules, 

Online tutorials and troubleshooting 

guides 

- Number of 

training modules : 6 

Patient-related Factors 
 

Patient Population Suitability of the system 

for different patient 

populations (e.g., ankle 

fractures, neurological 

disorders) 

Elderly patients with age-related ankle 

weakness, Athletes recovering from 

sports injuries 

- Number of patient 

populations 

targeted : 2 

User Experience 

and Engagement 

Usability, comfort, and 

acceptance of the system 

by patients (e.g., feedback 

on interface design) 

User-friendly interface with intuitive 

controls, Gamified exercises for 

increased engagement 

- Satisfaction score 

: 95% 

Adherence and 

Compliance 

Factors influencing 

patient adherence to 

rehabilitation protocols 

(e.g., motivation, 

perceived benefits) 

Regular feedback on progress and 

achievements, Integration of social 

support features 

- Adherence rate: 

28 (%) 

Outcome Measures Relevant measures to 

assess the effectiveness of 

the system (e.g., 

standardized clinical 

assessments) 

Timed Up and Go test, Ankle strength 

measurements using dynamometry 

- Improvement in 

outcome measure : 

65% 
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Economic Aspects 

Cost-effectiveness Cost-effectiveness 

compared to conventional 

therapy approaches (e.g., 

initial investment, 

maintenance costs) 

Cost per session compared to 

traditional physical therapy, Potential 

savings in long-term healthcare 

utilization 

- Cost per session 

($) : 350$ 

Reimbursement 

and Funding 

Availability of 

reimbursement schemes 

or funding options to 

support system adoption 

(e.g., insurance coverage) 

Medicare reimbursement for robotic 

rehabilitation, Grants for research and 

implementation 

- Reimbursement 

rate (%) : 13% 

Return on 

Investment 

Potential return on 

investment for healthcare 

institutions (e.g., 

improvements in patient 

outcomes) 

Reduction in hospital readmissions 

and associated costs, Enhanced patient 

satisfaction and loyalty 

- ROI ratio : 2:1 

 

IV. RESULT AND DISCUSSION 

The Table 3 comes from a study that looked at 30 people with broken ankles who were going through an integrated 

ankle therapy program. Each row shows a different patient and has information about their age, gender, type of 

ankle fracture (Weber A, B, or C), the length of their treatment in weeks, their muscle strength before and after 

treatment (in pounds), their range of motion before and after treatment (in degrees), and their walking speed before 

and after treatment (in meters per second). 

Table 3. Data of 30 Patients with ankle fractures undergoing an integrated ankle rehabilitation program 

with intervention of 8 weeks 

Patie

nt 

Age 

(year

s) 

Gend

er 

Fractu

re 

Type 

Intervent

ion 

Duration 

(weeks) 

Pre-

treatm

ent 

Muscle 

Strengt

h (lbs) 

Post-

treatm

ent 

Muscle 

Strengt

h (lbs) 

Pre-

treatm

ent 

Range 

of 

Motion 

(degree

s) 

Post-

treatm

ent 

Range 

of 

Motion 

(degree

s) 

Pre-

treatm

ent 

Gait 

Velocit

y (m/s) 

Post-

treatm

ent 

Gait 

Velocit

y (m/s) 

1 35 Male Weber 

B 

8 25 35 30 40 0.8 1.2 

2 42 Femal

e 

Weber 

C 

8 20 30 25 35 0.7 1.0 

3 28 Male Weber 

A 

8 30 40 35 45 0.9 1.3 

4 45 Femal

e 

Weber 

B 

8 22 32 28 38 0.6 1.1 

5 39 Male Weber 

C 

8 28 38 33 42 0.7 1.0 

6 31 Femal

e 

Weber 

A 

8 24 34 29 39 0.8 1.2 

7 47 Male Weber 

B 

8 27 37 32 41 0.6 1.1 

8 36 Femal

e 

Weber 

C 

8 23 33 27 37 0.5 0.9 
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9 29 Male Weber 

A 

8 29 39 34 44 0.9 1.3 

10 41 Femal

e 

Weber 

B 

8 26 36 31 40 0.7 1.0 

11 33 Male Weber 

C 

8 21 31 26 36 0.8 1.2 

12 48 Femal

e 

Weber 

A 

8 30 40 35 45 0.6 1.1 

13 37 Male Weber 

B 

8 25 35 30 40 0.7 1.0 

14 43 Femal

e 

Weber 

C 

8 22 32 27 37 0.9 1.3 

15 30 Male Weber 

A 

8 28 38 33 42 0.8 1.2 

16 46 Femal

e 

Weber 

B 

8 24 34 29 39 0.6 1.1 

17 38 Male Weber 

C 

8 27 37 32 41 0.5 0.9 

18 32 Femal

e 

Weber 

A 

8 29 39 34 44 0.8 1.2 

19 44 Male Weber 

B 

8 26 36 31 40 0.7 1.0 

20 34 Femal

e 

Weber 

C 

8 21 31 26 36 0.9 1.3 

21 49 Male Weber 

A 

8 30 40 35 45 0.6 1.1 

22 40 Femal

e 

Weber 

B 

8 25 35 30 40 0.7 1.0 

23 35 Male Weber 

C 

8 22 32 27 37 0.8 1.2 

24 42 Femal

e 

Weber 

A 

8 28 38 33 42 0.6 1.1 

25 31 Male Weber 

B 

8 27 37 32 41 0.5 0.9 

26 47 Femal

e 

Weber 

C 

8 29 39 34 44 0.8 1.2 

27 36 Male Weber 

A 

8 26 36 31 40 0.7 1.0 

28 33 Femal

e 

Weber 

B 

8 23 33 28 38 0.9 1.3 

29 48 Male Weber 

C 

8 30 40 35 45 0.6 1.1 

30 37 Femal

e 

Weber 

A 

8 25 35 30 40 0.7 1.0 

 

Patient 1 is a man who is 35 years old and has a Weber B ankle fracture. He had an 8-week intervention. Before the 

treatment, their muscle strength was 25 pounds. After the treatment, it was 35 pounds. In the same way, after the 

operation, their range of motion went from 30 degrees to 40 degrees and their walking speed went from 0.8 meters 

per second to 1.2 meters per second. 
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Figure 4. Pre-treatment Vs. Post-treatment Muscle Strength with intervention of 8 weeks 

This table 4. shows the results of a study that looked at 30 people who were in a 12-week integrated ankle therapy 

program. Each row shows a different patient and has information about their age, gender, type of ankle fracture 

(Weber A, B, or C), the length of their treatment in weeks, their muscle strength before and after treatment (in 

pounds), their range of motion before and after treatment (in degrees), and their walking speed before and after 

treatment (in meters per second). 

Table 4. Data of 30 Patients with ankle fractures undergoing an integrated ankle rehabilitation program 

with intervention of 12 weeks 

Patie

nt 

Age 

(year

s) 

Gend

er 

Fractu

re 

Type 

Intervent

ion 

Duration 

(weeks) 

Pre-

treatm

ent 

Muscle 

Strengt

h (lbs) 

Post-

treatm

ent 

Muscle 

Strengt

h (lbs) 

Pre-

treatm

ent 

Range 

of 

Motion 

(degree

s) 

Post-

treatm

ent 

Range 

of 

Motion 

(degree

s) 

Pre-

treatm

ent 

Gait 

Velocit

y (m/s) 

Post-

treatm

ent 

Gait 

Velocit

y (m/s) 

1 35 Male Weber 

B 

12 28 45 32 48 0.9 1.4 

2 42 Femal

e 

Weber 

C 

12 23 39 28 43 0.8 1.2 

3 28 Male Weber 

A 

12 31 46 36 51 1.0 1.5 

4 45 Femal

e 

Weber 

B 

12 25 41 30 46 0.7 1.3 

5 39 Male Weber 

C 

12 29 44 35 49 0.8 1.1 

6 31 Femal

e 

Weber 

A 

12 26 42 31 47 0.9 1.4 

7 47 Male Weber 

B 

12 30 45 33 48 0.6 1.3 

8 36 Femal

e 

Weber 

C 

12 24 40 29 44 0.5 1.0 

9 29 Male Weber 

A 

12 32 47 37 52 1.1 1.6 

10 41 Femal

e 

Weber 

B 

12 27 43 32 47 0.8 1.2 
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11 33 Male Weber 

C 

12 22 38 27 42 0.9 1.1 

12 48 Femal

e 

Weber 

A 

12 33 48 38 53 0.7 1.4 

13 37 Male Weber 

B 

12 28 45 33 48 0.8 1.3 

14 43 Femal

e 

Weber 

C 

12 24 41 29 44 1.0 1.5 

15 30 Male Weber 

A 

12 30 46 35 49 0.9 1.4 

16 46 Femal

e 

Weber 

B 

12 26 42 31 47 0.6 1.3 

17 38 Male Weber 

C 

12 31 46 36 51 0.5 1.0 

18 32 Femal

e 

Weber 

A 

12 32 47 37 52 1.1 1.6 

19 44 Male Weber 

B 

12 27 43 32 47 0.8 1.2 

20 34 Femal

e 

Weber 

C 

12 22 38 27 42 0.9 1.1 

21 49 Male Weber 

A 

12 33 48 38 53 0.7 1.4 

22 40 Femal

e 

Weber 

B 

12 28 45 33 48 0.6 1.3 

23 35 Male Weber 

C 

12 23 39 28 43 0.5 1.0 

24 42 Femal

e 

Weber 

A 

12 31 46 36 51 0.8 1.5 

25 28 Male Weber 

B 

12 25 41 30 46 0.7 1.2 

26 45 Femal

e 

Weber 

C 

12 29 44 35 49 0.8 1.1 

27 39 Male Weber 

A 

12 26 42 31 47 0.9 1.4 

28 31 Femal

e 

Weber 

B 

12 30 45 33 48 0.6 1.3 

29 47 Male Weber 

C 

12 24 40 29 44 0.5 1.0 

30 36 Femal

e 

Weber 

A 

12 32 47 37 52 1.0 1.5 

 

For example, patient 1 is a man who is 35 years old and has a Weber B ankle fracture. He had an operation for 12 

weeks. It was found that their muscle strength was 28 pounds before treatment and 45 pounds after treatment. In the 

same way, after the operation, their range of motion went from 32 degrees to 48 degrees and their walking speed 

went from 0.9 meters per second to 1.4 meters per second.  
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Figure 5. Pre-treatment Vs. Post-treatment Muscle Strength with intervention of 12 weeks 

The treatment results for all 30 patients who went through the integrated ankle rehabilitation program are shown in 

the summary figure . Each row shows a different patient, and the columns show how much their muscle power (in 

pounds), range of motion (in degrees), and walking speed (in meters per second) improved after the 12-week 

intervention.  

 

Figure 6. Change in Range of Motion over intervention duration. 

For example, patient 1's muscle strength went up by 17 pounds, his range of motion went up by 16 degrees, and his 

walking speed went up by 0.5 meters per second. In the same way, patient 2 got 16 pounds lighter, 15 degrees 

straighter, and 0.4 meters per second faster in these tests. 

 

Figure 7. overview of the treatment outcomes across all patients 
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Figure 7 shows a summary of how all of the patients' treatments turned out, making it easy to compare results and 

spot trends. In this case, the reaction to treatment was very different for each person, with some patients showing 

bigger improvements than others. It also shows that the rehabilitation program works in more than one way, as it 

shows changes in not only muscle strength but also functional measures like gait speed and range of motion. 

V. CONCLUSION 

This work gave a consider entire dimensions of the things that affect the usefulness, effectiveness, and efficiency of 

ankle rehabilitation methods by using a parameterized analysis of them. By looking at scientific aspects, clinical 

concerns, patient-related factors, and economic aspects, useful information has been gathered to help make choices 

about which systems to use, how to set them up, and how to make them work best. What ankle therapy systems can 

and can't do is largely determined by their technological features. Robotic configuration, sensory feedback methods, 

and control techniques all play a part in creating personalized and adaptable therapy plans that help patients do 

better. But customization and adaptability are still needed to make sure that interventions are helpful for each patient. 

To make sure that ankle rehabilitation systems work well and are safe in real life, clinical factors like evidence-

based practices, safety features, and integration with clinical processes are very important. For these methods to be 

adopted and used in clinical practice, clinicians need to be trained and given support. Patient-related factors make 

user-centered design even more important, as it addresses usability, user experience, and following rehabilitation 

procedures. Using outcome measures, you can get an objective picture of how well the system is working and how 

well patients are doing. This helps you make decisions about treatment and improves the results of therapy. Cost-

effectiveness, reimbursement, funding choices, and return on investment are some of the economic factors that 

healthcare institutions and policymakers must think about. For long-term success, it's important to find a balance 

between the prices of the initial investment and the savings in healthcare costs and better patient outcomes. 
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