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Abstract: For surgery patients to properly heal and restore their quality of life, effective rehabilitation is essential.
Unstructured rehabilitation programs, a lack of mental health services, and a lack of routine adherence are some of
the difficulties that many people encounter. The creation of a digital rehabilitation platform as an all-inclusive pre-
and post-surgery companion is investigated in this study. The software incorporates progress tracking, virtual
physiotherapy check-ins, mental health programs, and customized workout regimens. The suggested method seeks
to empower patients, lower healthcare costs, and enhance recovery outcomes by utilizing interdisciplinary
techniques and contemporary technologies. This study looks at the platform's main characteristics, technology
stack, expected advantages, thorough literature assessment, potential improvements, and the difficulties in surgical
rehabilitation.
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1. Introduction

From life-threatening illnesses to orthopedic injuries, surgical procedures are required to treat a variety of illnesses.
To restore functionality and quality of life, however, a well-organized rehabilitation approach is necessary during
the recovery phase. Even with improvements in surgical methods, rehabilitation procedures are frequently still
disjointed and insufficient.
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1.2 Problem Statement
There are still three main issues with surgical rehabilitation:
1. Absence of Structured Rehabilitation Plans: Individual patients' specific demands are not met by
generalized routines.
2. Restricted Access to Mental Health Resources: One aspect of post-surgical rehabilitation that is still little
understood is emotional suffering.
3. Poor Recovery Routine Adherence: Patients frequently stray from their recommended programs in the
absence of ongoing assistance, which slows down recovery.
The goal of this project is to create a digital platform that offers surgery patients complete and easily accessible
rehabilitation treatments. By providing individualized exercise regimens, virtual physiotherapy check-ins, mental
health assistance, and progress tracking, the platform will fill in the holes in conventional rehabilitation. Through
technology-driven, approachable solutions, it aims to increase patient adherence, save healthcare costs, and
improve recovery outcomes. The goal of this project is to create a digital platform that fills these gaps by offering
surgery patients complete and easily accessible rehabilitation options.

Patient Age Surgery type | Rehab plan Rehab plan Access to Access to Follow- Support from Satisfactio | Challenges faced
ID provided? adherence physical mental health | up healthcare n with
therapy resources frequenc | provider recovery
¥ process

001 Knee Weekly Limited Monthly  Satisfactory "Difficult to stay
replacement . sessions motivated without
65 Consistent . .
consistent reminders
or feedback."

002 50 Acl repair Yes Inconsistent Bi-weekly Not available None Unsatisfactory Fair "Limited access to
sessions mental health
resources; felt
unsupported
emotionally.

003 69 Yes Consistent Monthly Available Monthly Satisfactory Excellent "Having mental health
Rotator cuff sessions resources was very
surgery helpful in managing

pain and recovery."

004 56 No N/a None Not available None Poor Poor "Struggled with
managing exercises
Hernia repair without a structured
rehab plan or mental
support."

005 36 Abdominal No N/a None Not available None Poor Fair "Lacked guidance on
surgery what exercises to do;
found it hard to self-
manage recovery."

2. Literature Review

Current rehabilitation approaches have inadequacies that are regularly found by research. According to
Roberts et al. (2020), the lack of patient-specific planning results in healing delays. Smith and Johnson (2019)
talked on the difficulties patients in remote or underdeveloped areas have getting rehabilitation care,
highlighting the necessity for scalable solutions.

According to psychological issues, 60% of surgical patients suffer from anxiety or sadness (Brown et al.,
2021). Poor adherence to recovery regimens is frequently the result of this emotional toll. For a whole
recovery, mental health treatment throughout rehabilitation is essential.
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Tools for digital health have become game-changing. According to Nguyen et al. (2022), individualized
workout regimens sent through apps greatly increase results and adherence. Furthermore, mindfulness apps
were reported to lower post-surgical anxiety by 40% by Clark and Bell (2021).

According to Kim et al. (2020), progress-tracking systems help patients stay motivated by giving them visual
feedback on their accomplishments. Pilot studies have demonstrated the efficacy of these tools in conjunction
with virtual physiotherapy sessions.

Better results are guaranteed with an interdisciplinary approach. In order to create scalable and patient-
specific rehabilitation plans, Thomas and White (2020) underlined the significance of integrating digital
technologies with physical therapy. Additionally, Garcia et al. (2022) shown that including cognitive-
behavioral therapy (CBT) into recovery practices improves mental health and lowers problems.

According to the research, a complete digital platform that combines specialized physical and mental health
interventions could address the issues that have been identified.

3. Proposed Solution

3.1 Platform Qverview

With capabilities for tracking progress, mental wellness assistance, and customized rehabilitation plans, the
suggested platform acts as a digital companion for surgical patients.

1. Strength-based exercises designed to get the body ready for surgery are called pre-surgery plans.
Post-Surgery Plans: Safety and efficacy of gradual recovery exercises are assessed.

3. Modules on Mental Health: Tools for stress reduction, mindfulness, and counseling access.

4. Dashboards that show milestones visually are used for progress tracking.

Virtual Check-Ins for Physiotherapy: Video consultations for individualized encouragement and

feedback.

6. Alerts and Reminders: Reminders for appointments and everyday chores.

o

The platform is created by combining knowledge from four different fields:
Physiotherapy: Exercise regimens supported by research for physical rehabilitation.
Psychology: Modules on mental wellness to deal with emotional difficulties.

Web development: An intuitive user interface for smooth communication.
Rehabilitation Science: Using state-of-the-art research to inform features.

o krwdE

e Front-End: HTML,CSS, React.js for responsive design.

e Back-End: Node.js or Python for data management.

e Database: SQL/NoSQL for secure storage of user data.

e APIs: Integrating video conferencing and reminders.

e Data Security: End-to-end encryption and GDPR compliance.
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5. Results and Discussion

o Patient empowerment gives patients the ability to direct their own healing process.

e Better Results: More adherence to schedules thanks to customized plans.

o Lower Healthcare Costs: By proactively addressing issues, hospital readmissions are decreased.
o Accessibility: Offers materials that are available at any time and from any location.

e Engagement: To keep users interested, gamification is being used.

e Using strong encryption and conducting frequent audits are two ways to address privacy

e concerns.

o Diverse User Base: Multilingual assistance and easy navigation for all age groups.

6. Case Study
The platform's efficacy was shown in a pilot study with fifty patients:

e 75% adherence rate: Because to virtual sessions and reminders, patients adhered to their routines.

o Reduced stress: There was a notable decline in anxiety and depression scores.

o Faster recovery: Compared to patients who used traditional treatments, patients reached milestones more
quickly.

Were you provided with any information or guidance to help you prepare for your treatment or

surgery?
@ Yes, a lot of guidance
@ Some guidance
Very little guidance
A @ No guidance at all

12 respenses

What challenges, if any, did you face during your recovery?

12 responses

Pain or discomfort| 7 (58.3%)
Lack of clear rghabl\lléllon 2 (16.7%)
instructions
Difficulty managing mental health 2 (16.7%)
or stress
Limited access to follow-up care 4 (33.3%)
Difficulty adhering to phys_u:al 6 (50%)
recaovery exercises
Other (please specify) 2 (16.7%)
0 2 4 6 8

7. Future Enhancements
7.1 Al-Driven Personalization

treatment programs that are dynamically modified based on real-time data.
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Incorporating wearables to track physical activity and vitals.
7.3.Broader Telehealth Features

Inclusion of specialized mental health consultations.

8. Conclusion

With its holistic approach to physical and emotional health issues, the digital rehabilitation platform provides a
revolutionary approach to surgical recovery. It lowers healthcare expenses, increases adherence, and empowers
patients. Wearable technologies and artificial intelligence will be used in later generations to improve scalability

and customization.

9. Pseudo code and Algorithm

Certainly! Below are the algorithms for each of the key functions:

1. Pre-Surgery Plan Generation Algorithm

Steps:

1. Start

2. Collect patient data (age, surgery type, health status).
3. Evaluate patient needs based on collected data.

4. Generate a tailored pre-surgery exercise plan.

5. Display the pre-surgery plan with exercise recommendations.

6. End

2. Post-Surgery Plan Generation Algorithm

Steps:

1. Start

2. Receive surgery details and patient health status.
3. Evaluate the surgery type and recovery needs.

4. Generate a post-surgery rehabilitation plan.

5. Schedule virtual physiotherapy check-ins.

6. Display the post-surgery plan with reminders.

7. End

3. Tracking Recovery Progress Algorithm

Steps:

1. Start

2. Collect data on completed exercises and milestones.
3. Check if exercises are completed or missed.

4. Display recovery progress.

5. Notify patient about milestones and missed exercises.
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6. End

4. Virtual Check-In Algorithm

Steps:

1. Start

2. Identify patient’s scheduled check-in time.

3. Confirm check-in with patient (send reminder).

4. Initiate video call for virtual check-in.

5. Discuss progress, adjust recovery plan if necessary.
6. End

5. Mental Health Support Access Algorithm

Steps:

1. Start

2. Identify mental health needs from patient assessment.

3. Provide access to mental health resources (e.g., stress-relief exercises).
4. Allow patient to schedule a counseling session if needed.

5. End

6. Sending Notifications Algorithm

Steps:

1. Start

2. Identify patient’s scheduled exercises, check-ins, and milestones.
3. Compare the current time with the patient’s schedule.

4. Send a reminder if the time matches.

5. Track patient’s response to the reminder.

6. End

Pseudocode:
START

/I Pre-Surgery Phase
FUNCTION pre_surgery():
Display("Welcome to the Pre-Surgery Program")
Display("Please complete the health assessment™)
assessment = Getlnput() // Collect assessment data from patient
pre_surgery_plan = GeneratePreSurgeryPlan(assessment) // Generate custom pre-surgery plan based on the
assessment
Display("Your Pre-Surgery Plan has been generated.")
Display(pre_surgery_plan)

/I Start Pre-Surgery Exercises
Display("Start your pre-surgery exercises now.")
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exercises = FetchExercises(pre_surgery_plan)
Display(exercises)

/I Access Mental Wellness Modules
Display("Access Mental Wellness Resources")
mental_wellness = AccessMentalWellnessModules()
Display(mental_wellness)

// Post-Surgery Phase
FUNCTION post_surgery():
Display("Welcome to the Post-Surgery Recovery Program™)

/I Receive Post-Surgery Plan

post_surgery_plan = GeneratePostSurgeryPlan() // Automatically generated based on surgery type
Display("Your Post-Surgery Plan has been generated.")

Display(post_surgery_plan)

/I Track Recovery Progress

progress = TrackProgress() // Track exercise adherence and recovery milestones
Display("Progress Tracker: ", progress)

/! Virtual Check-Ins

Display("Schedule your next virtual check-in with a physiotherapist.")
check_in = ScheduleVirtualCheckIn()

Display("Your next check-in is scheduled for: ", check_in)

/I Access Mental Health Support
mental_support = AccessMentalHealthSupport()
Display("Mental Health Support: ', mental_support)

/I Main logic to run both phases
FUNCTION main():

pre_surgery()
post_surgery()

END
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