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Abstract- A lot of people experience regular occurrences of
back and knee pain throughout their daily routines. This
project provides users with a systematic approach to control
and diminish these two types of pain. Users first need to create
an account and provide information about their symptoms
which includes their pain intensity and stiffness and swelling
levels. The platform provides users with login access after
receiving approval from administrators. After users log into
the platform, they have the ability to provide additional
information about their condition. The system analyzes the
user-provided data to determine the specific pain type and its
intensity level. The system provides users with an appropriate
therapy plan recommendation and the estimated treatment
duration. After users complete their therapy, they need to
update their symptoms in the system. The system uses the
updated data to compare it against the original data and
determine the amount of progress made. The process includes
administrative monitoring along with report generation at all
stages. The systematic approach allows every patient to obtain
precise care according to their medical situation while
receiving visible results from their treatment. Technology
provides a straightforward and beneficial method for pain
management and recovery.
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I. INTRODUCTION

This project presents an everyday web application
intended to assist individuals in treating and alleviating back
and knee pain in a more organized and technology-based
manner. Such pains are extremely common and can ruin
anyone's day, so to have a resource that walks a person
through each step from tracking symptoms to reviewing
whether or not treatment was successful is truly the key to a
significant difference. The system starts with gathering data
about the pain symptoms of the user, then proceeds to analyze
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how bad the pain is, suggest an appropriate therapy, and
finally verify how good that therapy worked in the long run.
The application is developed with Django, which allows for
smooth functioning and tidy interfaces, making the entire
process simpler for both administrators and users. Various
teams are incorporated into the system, each of which
performs a particular task. It is the responsibility of the Client
team to input the symptom data, and the admin is in charge of
registrations, approvals, and reporting work. Painmetrics
employ machine learning models such as Random Forest
Regressor and Random Forest Classifier in order to recognize
the type of pain the user is experiencing and the intensity.
Then, upon receiving that feedback, the Relieftherapy team
comes in with recommendations about which therapy could be
best and for how long it could be pursued. This section utilizes
the Random Forest Classifier too. Upon completion of the
therapy, the Effectiveness team analyzes its effectiveness.
They apply a model named Gaussian Naive Bayes to contrast
the user's feelings prior to and after treatment to determine
whether there's actual improvement. Generally, the concept
behind this project is to integrate machine learning with an
actual health issue in a manner that is useful and simple to
implement. Although the system itself is automated, it's also
designed to be flexible and user-focused, in that the aim isn't
to usurp human decision-making, but to assist it. By
compartmentalizing all the various elements of the pain
management process into a single system, this app can assist
in making treatment decisions more efficiently and provide
users with greater insight into their own recovery.

Il. LITERATURE SURVEY

Kumar et al. (2020) designed a pain analysis tool that relied
on user surveys and applied a basic decision tree algorithm to
determine pain severity. While their system offered some
automation, it lacked real-time updates and had limited scope
for therapy suggestions.Singh and Patel (2021) developed a
mobile application for physiotherapy advice, but the system
operated with static inputs and generic recommendations,
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limiting its ability to offer patient-specific solutions.Mehta et
al. (2022) introduced a hardware-based system using wearable
sensors to monitor posture and physical movement in patients
with chronic back pain. Though effective in identifying
postural issues, the cost and complexity of wearable
integration made the system impractical for wide-scale
adoption. Sharma and Gupta (2019) took a machine learning
approach using Random Forest to classify pain types, but their
system did not include any feedback mechanism or therapy
tracking component.In the field of medical diagnosis,
Karthikeyan and Srinivasan (2020) used Naive Bayes and
SVM for disease prediction in healthcare, proving the value of
simple machine learning models in clinical scenarios.
However, their research focused more on diagnosis than on
recovery tracking or therapy personalization.Another study by
Choudhary et al. (2021) emphasized the need for centralized
platforms that unify multiple health modules, such as
symptom analysis, patient feedback, and report generation.
Despite identifying the gap, their prototype remained
theoretical and did not address real-time functionality or
administrative oversight.A study by Kannan and Sridhar
(2023) introduced a multi-module framework for back pain
diagnosis using logistic regression and support vector
machines. Their focus was primarily on diagnosis and not on
post-treatment evaluation or end-to-end automation. Roy et al.
(2022) explored personalized physiotherapy plans using
wearable data and neural networks, but their system relied
heavily on external hardware, making it expensive and less
scalable.Kaur and Reddy (2023) emphasized the importance
of patient feedback in healthcare analytics. They developed a
model to assess therapy outcomes using Naive Bayes
classifiers, which aligns with the feedback mechanism used in
your project.

I11. PROBLEM STATEMENT

In current healthcare systems, the treatment of back
and knee pain still relies much on manual effort. Physicians or
therapists usually document symptoms manually, recommend
therapies by crude judgment, and monitor progress via talks or
simple notes. Such a method is prone to error and varying
results for each patient, even with identical problems. It's also
slow, particularly when there are a lot of patients or lots of
symptom data to sift through. Most systems don't employ
technology such as machine learning to grasp how bad the
pain is or which treatment is the best. Without good tools, the
same therapy may be administered to everyone even though
their symptoms are vastly different. Another issue is that the
pieces of the system do not communicate well with each other.
Symptom entry information isn't passed effectively to the
therapy or feedback sections. There's not even a
straightforward way to quantify how much a patient improved
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after therapy, so it's difficult to know whether or not the
treatment was effective. A lot of people also have trouble with
difficult-to-use interfaces or must drive just to provide
updates. In addition to that, administrators usually don't have
access to useful reports that indicate how the system or
patients are performing in general.

IV. PROPOSED SYSTEM ARCHITECTURE

The proposed system follows a modular, multi-tier
architecture that supports the entire pain management
process—from data collection to therapy evaluation—within a
single web platform. It consists of five core modules:

1. Client Module: Allows users to register, submit
symptom data (pain percentage, stiffness, etc.), and
track therapy progress.

2. Admin Module: Handles user verification, access
control, system monitoring, and report generation.

3. Painmetrics Module: Uses RandomForestRegressor
and RandomForestClassifier to analyze symptom
data and determine pain type and severity.

4. Relieftherapy Module: Suggests suitable therapy
and duration using Random Forest Classifier based
on the analysis.

5. Effectiveness Module: Compares pre- and post-
therapy symptoms using Gaussian Naive Bayes to
assess treatment success.
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Fig 1: System Architecture diagram

The backend is built with Django, the frontend uses
HTML, CSS, and JavaScript, and MySQL serves as the
database. The system ensures smooth data flow, automation,
and personalized therapy recommendations based on machine
learning analysis.
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V. ARCHITECTURAL DESIGN

The proposed system follows a layered architecture
to efficiently manage and analyze back and knee pain
symptoms. It consists of four main layers:

e Client Layer: Users register, log in, and upload their
symptom data through a web-based interface.

e Application Layer: Contains key functional
modulesAdmin, Client, Painmetrics, Relieftherapy,
and Effectivenessthat handle tasks like user
management, symptom analysis, therapy
recommendation, and progress evaluation.

e Middleware Layer: Hosts the Machine Learning
Engine, which includes:

o Random Forest Classifier (for pain type
classification)

o Random Forest Regressor (for severity
calculation)

o Naive Bayes Evaluator (for
effectiveness analysis)

e Database & Storage Layer: Manages secure data
storage using a centralized database with support for
both local and cloud storage, ensuring data
availability and scalability.
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Fig 2: Architectural design diagram
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VI. TECHNOLOGIES USED

e Python: Used as the main programming language for
building the backend and implementing machine learning
algorithms.

e Django: A web framework based on Python, used to
create the web application and manage the overall
workflow of the system.

e HTML, CSS, and JavaScript: These were used to
design the front-end of the website. HTML structures the
web pages, CSS handles styling, and JavaScript adds
interactivity.

e MySQL: A relational database used to store user
information, symptom details, therapy records, and
reports securely.

e Scikit-learn: A Python library used for machine learning.
It helped in building models like Random Forest and
Gaussian Naive Bayes to analyse pain severity, suggest
therapy, and measure effectiveness.

e PyCharm: An Integrated Development Environment
(IDE) used to write and manage Python and Django code
easily during the development of the project.

VIl. PROPOSED TECHNIQUES

This proposed techniqueintegrates a step-by-step
approach and machine learning to assist users in back and
knee pain management in a smart, highly customized way. It
all starts with clients entering their pain symptoms as
percentages of occurrence—for example, how often they
experience stiffness, swelling, or muscle spasms. To calculate
how severe their pain is overall, the system uses a Random
Forest Regressor. This model analyzes the provided symptom
values and gives a score indicating the severity with which the
client's condition can be. Once the severity level is
determined, the system then applies a Random Forest
Classifier to determine the exact type of pain the person is
suffering from like sciatica, lower back pain, or near the knee
joint. With this information, Relieftherapy module steps in and
uses another classifier to suggest the optimal treatment and
how long it has to be performed. In this manner, each
treatment suggestion is done specifically based on the user's
issue. After the client completes his or her treatment, he or she
gives new symptoms data. At this stage, the system makes use
of Gaussian Naive Bayes to check whether new and old data
are similar or different. The comparison helps determine if the
therapy is successful by highlighting to what level the
symptoms are mitigated. This is achieved entirely on an
internet-based interface developed using Django. The software
features separate functions for the Client, Admin, Painmetrics,
Relieftherapy, and Effectiveness departments. Approval,
monitoring at all levels, and generating closing reports are
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taken care of by the admin such that everything functions
normally. Together, this makes up a persistent and
personalized mode of pain relief.

VII1l. CONCLUSION AND FUTURE ENHANCEMENTS

This project primarily aims at assisting individuals
who experience frequent back or knee pain by providing them
with a system that is simple to use and intelligent enough to
recommend the appropriate treatment. From the moment an
individual registers until they post their pain information,
everything is simplified and step-by-step. It relies on a bit of
some machine learning models (such as Random Forest and
Naive Bayes) in determining how painful and what type of
treatment will likely help. Afterwards, then checks if actually,
the symptoms have been helped by it. Best part, one might
argue, is it does not blindly guess—its answers rely on the
actual input provided by the user. That way, the therapy
provided is more precise for that individual, not merely some
generic tip. The admin team also monitors everything, from
user approval to reporting.

In the future, much can be done. It can be converted
into a mobile app, or even integrated into fitness bands or
smart watches to monitor pain in real-time. It can be made
multi-lingual too, which will benefit more individuals.
Overall, this system indicates how technology and healthcare
can blend together to create solutions to actual problems.
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