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Abstract

The current healthcare system often fails to account for individual health needs, leading to ineffective preventive measures
and dietary guidance. Ayurvedic principles, which focus on the Dosha, offer a profound understanding of an individual's
constitution, influencing their health, vulnerability to specific diseases, and ideal dietary choices. This paper explores the
evolving intersection of ancient Ayurvedic wisdom and modern technology in the realm of disease diagnosis. Ayurveda,
with its emphasis on personalized well-being, has long been a source of holistic health practices. In this context, the study
delves into the intricate system of Ayurvedic Dosha analysis and its potential applications in contemporary healthcare. The
research introduces an innovative way that seamlessly integrates traditional Ayurvedic pulse examination with state-of-the-
art technology. By employing pulse sensors and advanced algorithms, the system not only identifies specific ailments but
also classifies patients into Ayurvedic Prakriti types. Going beyond conventional diagnosis, this holistic approach extends
to personalized recommendations, encompassing diet, lifestyle, Ayurvedic treatments, exercise, and daily routines. While
addressing the challenges of harmonizing ancient principles with modern technology, the paper also presents the performance
metrics of the model. The accuracy rates are as follows: Logistic Regression (LR) - 85.94%, Random Forest - 89.21%,
Decision Tree - 99.70%, and k-Nearest Neighbors (KNN) - 86.43%. These metrics underscore the robustness of the system.
In addition to outlining core concepts, methodologies, and model accuracies, the study explores current trends and recent
developments in the field, offering readers a comprehensive understanding of Ayurvedic Dosha-based disease diagnosis.
The research contributes to the broader discourse on healthcare by paving the way for early detection and individualized,
holistic well-being for patients.
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1. Introduction

The "Heart Disease Prediction and Diet Recommendation framework for individualized treatment and nutritional
through Dosha Analysis" initiative aims to improve health by advice. The current healthcare system often fails to account
combining contemporary data analysis and machine learning for individual health needs, leading to ineffective preventive

methods with Ayurvedic knowledge. The Dosha, consisting measures and dietary guidance. Ayurvedic principles, which
of Vata, Pitta, and Kapha, serves as a foundational focus on the Dosha, offer a profound understanding of an
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individual's  constitution, influencing their health,
vulnerability to specific diseases, and ideal dietary choices.
The research uses advanced data analysis, machine learning,
and Ayurvedic knowledge to bridge this gap and provide a
proactive approach to health management. The ultimate goal
is to improve heart disease prevention and management by
providing tailored insights and actionable advice derived
from Ayurveda and contemporary medical developments.
This innovative fusion of technology and conventional
wisdom has the potential to fundamentally alter the way we
think about health and well-being.

Harshi Pogadadanda's study in [1] highlights the challenge of
interpreting pulse data in Ayurvedic medicine. A proposed
solution uses Internet of Things sensors and machine
learning algorithms for remote patient diagnosis, bridging the
gap between traditional and modern technologies. The study
[2] suggests that the radial artery, a vital diagnostic tool in
ancient Ayurvedic medicine, could be a modern, non-
invasive examination for various illnesses. Sonali Joshi et-al
research in [3] uses hardware, software, and artificial neural
networks to analyze pitta vata and kapha pulses to determine
an individual's Prakriti, utilizing various tools. Nadi Pariksha
in [4] uses an Ayurvedic diagnostic method, it uses pulse
signal analysis to identify disease causes. A healthcare
monitoring system uses pulse signals to assess patients'
conditions. Nidhi Garg, Ramandeep Kaur's in their paper [5]
on pulse diagnostics emphasizes the importance of selecting
suitable, quantifiable sensors for accurate disease
identification, ensuring a straightforward, affordable, and
reliable system design. The study by Bheemavarapu, Rani, et
al. reviews machine learning models for Ayurvedic Prakriti
identification through Prasna Pariksha, highlighting the need
for more comprehensive research, open datasets, and
standardized questionnaires. The study in [7] evaluates
machine learning models for predicting body composition in
Ayurveda, achieving an accuracy of 0.95 using CatBoost
with optimization, a novel approach to identifying Ayurvedic
doshas. Choudhury, Majhi et al. conducted a study using
biomarker data from the Fox Insight dataset to assess
participants' motor and nonmotor skills related to Parkinson's
disease. Nadi Pariksha, an ancient Ayurvedic medical
examination, is used in [9] for assessing pulsatile bioelectric
response (PBER) of cells using the energy vibration method
(EPP). This analysis can help evaluate Tridosha and measure
bioenergetics. The research paper [10] proposes a pulse
diagnostic system using three sensors for wrist detection, a
Tektronix MSO 2014 oscilloscope, and real-time monitoring
using LabVIEW myRIO software.

1.1 Related work

We conducted a thorough literature analysis as the first step
in our investigation into the field of ayurvedic dosha analysis,

ensuring that our findings were supported by a wide range of
reliable sources. Our main attention was focused on carefully
reviewing study report and the previous researches and
accomplishing the highest level of authenticity on the
sources.

We began by reading the study by Harshi Pogadadanda in
[1], which discusses how difficult it is for contemporary
Ayurvedic practitioners to interpret pulse data correctly.
Experts in Ayurvedic medicine have long evaluated a
patient's health by feeling their right hand's radial pulse,
which is located beneath the wrist. This pulse is referred to
as the "radial pulse" or Hasta Nadi and is thought to be the
best pulse for thorough pulse measurements. In order to
alleviate the challenge faced by contemporary Ayurvedic
physicians in precisely interpreting these pulse values and
administering appropriate treatment, a suggested solution
utilizes Internet of Things sensors and predictive machine
learning algorithms to facilitate remote patient diagnosis. A
wearable device collects patient data continuously, uploading
it to Amazon Web Services (AWS) for processing and
archiving. This data is then used by machine learning models
to produce treatment suggestions for physicians and other
healthcare professionals, allowing for more precise and
knowledgeable healthcare decisions. In order to improve
patient treatment, this strategy seeks to close the gap between
conventional pulse diagnostic and contemporary
technologies.

The second study, authored by Dr. Prof. A. B. Kakade et-al,
extensively presented instances from historical texts
illustrating the diagnostic potential of a person's pulse in
identifying various illnesses. In contrast to contemporary
clinicians who focus on pulse rate, rthythm, and volume,
ancient practitioners heavily relied on clinical experience for
conclusive diagnoses. The proposal suggests that the radial
artery, studied by Ayurvedic doctors and others, could
become an important tool in diagnosis if it could be examined
in a modern, non-invasive way.

As per the findings presented in Sonali Joshi's research [3],
an individual's pitta vata and kapha pulses are captured,
documented, and subjected to analysis for the determination
of their Prakriti (health stat.).The hardware arrangement
comprises a front-end amplifier, a swiftly programmable
analog-to-digital converter, and a sophisticated PIC
microcontroller seamlessly linked with the host system. The
primary objective of the intricate software is to record these
pulses and store the data in a text file (.txt). The design
process utilizes tools such as OrCAD, MATLAB, Visual
Studio, and Pro-Mikroc. During the feature extraction phase,
consideration is given to the frequency spectrum of the
recorded VPK pulses. An artificial neural network
classification procedure employs the output matrix to further
categorize an individual's Prakriti.
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Nadi Pariksha, commonly known as pulse diagnosis, is an
Ayurvedic diagnostic approach employing pulse signal
analysis to identify the root causes of diseases based on
Tridosha. In their research, M. C. Chinnaiah and Sanjay
Dubey et al. delve into the intricacies of this method.
Specialists leverage this time-honored technique to assess a
patient's condition and offer customized care, a crucial aspect
in the current context of health monitoring. This paper
introduces a healthcare monitoring system designed to
continuously capture pulse signals through sensors. The aim
was to determine the predominant dosha through a
comparison of the Pitta, Kapha and Vata signal amplitudes
over time. The behaviour of these doshas was assessed for
three individuals during each session in order to monitor the
subjects' health. The evaluations were then uploaded to an
IoT cloud platform for consultation with Nadi Vaidhya, or
Ayurvedic doctors. Moreover, repeating frequencies of these
doshas in two participants were estimated, which allowed the
dominating dosha at different sessions to be identified using
the biological clock. The research underscores the
importance of mean values for , Pitta, vata and Kapha within
the age bracket of 41 to 50

The research by Nidhi Garg, Ramandeep Kaur, and others in
[5] covered research on pulse diagnostics. In this publication.
Radial signals were typically recorded using sensors. It is
important to choose the right sensors for this activity. It is
imperative that the sensors be able to be quantified. Different
aspects were taken from the signal to identify illnesses.
Several methods were employed to extract characteristics.
Even though the goal was the same, different diseases
required varied accuracy levels, which were attained by
various ways. A key factor in system design is having a
straightforward, reasonably priced, and dependable
instrument that can be quantified

The study by Lakshmi Bheemavarapu, K. Usha Rani et. al. is
based on the literature pertaining to the utilization of machine
learning models in Ayurvedic Prakriti identification through
Prasna Pariksha has been thoroughly reviewed. This paper
encompasses a detailed examination of machine learning
concepts, Ayurveda, the necessity for the advancement of
machine learning models for disease diagnosis and Prakriti
identification, as well as an overview of existing literature
concerning Prakriti identification via Prasna Pariksha. Given
the limited extent of research conducted in this domain, there
arises a compelling demand for more comprehensive
investigations. There is a pressing need for the development
of more precise machine learning models for Prakriti
identification, particularly in light of the absence of openly
available Ayurvedic datasets. Additionally, the creation of an
open dataset dedicated to Prakriti identification is deemed
essential. Furthermore, the establishment of a standardized

questionnaire for Prakriti identification via Prasna Pariksha
is also considered a crucial requirement.

Produced by Anjali Goyal, Vishu Madaan and others in [7]
delves into Ayurvedic principles regarding the composition
of the human body (prakriti) and the role of the Tridosha
doshas (kapha pitta and vata) in determining the body and
emotional labour. The main aim of this study is to evaluate
the effectiveness of various machine learning models in
predicting body composition according to Ayurveda. The
survey was developed in collaboration with medical experts.
After that, the user's data is collected, analysed and
prioritized. With or without hyperparameter tuning, different
machine learning methods are used, such as K-Nearest
Neighbor, Artificial Neural Networks, Support Vector
Machine, Naive Bayes, Decision Trees, XG-Boost and
CatBoost. Comparing the performance of these methods, this
study achieves an accuracy of 0.95 using CatBoost with
optimization. The novelty of this study is that it uses
advanced machine learning to identify Ayurvedic doshas.

Research by Bishnu Choudhury, Vinayak Majhi et al.
involves selecting participants based on appropriate
biomarker data from the Fox Insight (FI) dataset funded by
the Michael J. Fox Foundation. The FI database contains
various classifications of information related to Parkinson's
disease (PD). Self-reported information on motor and
nonmotor skills related to Parkinson's disease was obtained
from data sheets labelled “Your motor experience” and
“Your experience knowledge is not motor.” Exercise data
were obtained using the MDS-UPDRS 1I scale, and non-
exercise data were obtained using the MDS-NMSQ scale (16,
18).

Radial pulse measurement was performed using Nadi
Pariksha, an ancient Ayurvedic medical examination
revisited in a study by Kulkarni Dattatraya and Doddoli
Suchitra et al. It recommends assessing the pulsatile
bioelectric response (PBER) of cells with the energy
vibration method (EPP), a product of Nadi Pariksha. The
different pulse patterns result from the collision of weak
PBER with nerve vibrations. In the conceptual model, phase
angle, bioimpedance, and bioreactance are all elements of the
relationship. This relationship can be used to understand the
relationship between PEP (pulsating electrical path) and EPP
(energy pulsating path). Nadipariksha is an Ayurvedic
diagnostic procedure based on this modification. The model
shows that evaluation of Tridosha can be done through the
analysis of bioelectric variables that represent different
energy patterns with specific functions, including bioenergy
consumption, distribution and conservation of energy.
Nadipariksha's analysis has the potential to be a reliable and
reliable way to measure the bioenergetics of the body's entire
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vibratory energy distribution in relation to the

psychophysiological demon of insight.

In the design of a pulse diagnostic system as described in the
research paper by Krittika Goyal and Akhil Gupta et al., three
sensors will be used for direct wrist detection. The pulse
signal will be received wusing the FREESCALE
MPXM2053D sensor, which works on the piezo resistance
principle. The signal generator will be combined with the
meter and a Tektronix MSO 2014 mixed signal oscilloscope
with 16 CH MSO will be used to view and analyse the
amplified signal. The myRIO DAQ card in National
Instruments' LabVIEW myRIO 2014 software will be used
for real-time monitoring and data will be exported to
MATLAB via an Excel spreadsheet. Evaluation of three-
channel wrist pulse signals will be used for diagnosis.

1.1 Research gap

The creation of precise and trustworthy dosha analysis
techniques is where there is a research void. Conventional
Ayurvedic techniques, such as physical characteristic
observation and pulse diagnosis, are subjective and have no
scientific backing. Research on quantitative and objective
dosha evaluation techniques, such as metabolomics, genomic
profiling, or other contemporary diagnostic tools, is required.

Integration of dosha analysis with illness diagnosis is another
area lacking in study. While Ayurveda recognizes the role of
doshas in the genesis of sickness, contemporary research
does not provide strong evidence for the specific dosha
imbalances associated with certain maladies. To use
Ayurvedic principles for a more accurate medical diagnosis,
further research is needed to clearly link dosha imbalances to
specific disorders.

Moreover, there is a research gap in the field of personalized
meal recommendations based on dosha analysis. For people
with different dosha constitutions, Ayurveda suggests
modifying food to maintain balance and prevent sickness.
More research is required to determine how dietary dosha
affects health outcomes and to develop evidence-based
guidelines for individualized diet recommendations.

In conclusion, there is a study gap regarding the combination
of modern disease diagnosis and dietary recommendations
with Ayurvedic dosha analysis. More investigation is needed
in order to determine the validity of dosha diet
recommendations and show a connection between dosha
imbalances and certain diseases, as well as provide unbiased
techniques for evaluating doshas. Comprehensive and
personalized approaches to disease management and
prevention can be developed in light of this research gap.

1.2  Novelty and contribution

In particular, the inclusion of traditional Ayurvedic
principles with modern data analytics and machine learning
techniques has made the research that envisages a Dosha
Analysis and Heart Disease Predictive System stand out for
its uniqueness and novelty in the area of healthcare
technology. This wunique combination offers several
significant contributions, as listed below. The unique thing
about this system is that it offers users a holistic analysis of
their health, combining personal dosha insights with precise
predictions on heart disease.
1.3.1  Holistic Health Assessment -

An analysis of the user's Dosha type is performed by a
system based on Ayurveda techniques to provide an
objective and precise healthcare evaluation. Taking into
account not only physical features but also psychological
and emotional factors, the Dosha Analysis component
offers an in-depth view of the user's constitution. By
providing more personalized and refined health analysis,
this methodology contributes to strengthening the user's
relationship with his or her well-being.

1.3.2 Fusion of Ancient Wisdom and Modern
Technology —

The initiative is connected to traditional healing practices
through newer data-driven approaches, making it possible
to combine old Ayurvedic wisdom with current
technologies. This combination provides consumers with
knowledge of Ayurveda and also allows them to use data
analytics and machine learning in order to make accurate
health forecasts. In the field of healthcare, this kind of
integration should be viewed as an example of
multidisciplinary cooperation.

1.3.3 Personalized Recommendations —

The system offers personalized dietary recommendations,
workout regimens, lifestyle changes, and Ayurveda
treatments for the user according to his type of Dosha. With
this personalized guidance, users will be better able to make
health and well-being decisions. User motivation and
engagement increase as these recommendations are
individually tailored, thereby motivating users to lead
healthier lives.

1.3.4 Predictive Health Analytics —

With the addition of a module forecasting
cardiomyopathies based on logistic regressions, an analytic
component has been added to this research. The system uses
neural networks to determine the risk of heart disease for
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users based on specific health factors. This predictive
power, which not only informs the user of possible health
problems but also allows timely intervention and preventive
measures to take place, greatly contributes to proactive
healthcare.

1.3.5 Empowering User Awareness —

One of the main contributions made by this research is to
ensure that it provides users with information on health
issues. The system provides users with information on their
health concerns and the effects of lifestyle choices, which
explains the findings of the Dosha analysis and what each
piece of advice is based upon. Users who have good
knowledge are more likely to be active in their health care,
promoting better choices in life and improving general well-
being.

2. Proposed system

This study presents a thorough framework for creating a
Dosha Analysis and Heart Disease Prediction System,
combining contemporary data-driven methodologies with
Ayurvedic principles to improve holistic health and well-
being. The research starts with requirement analysis, where
the main aims are to identify user needs and comprehend
research goals. Important elements, including the Dosha
Quiz, personalized suggestions, the heart disease prediction
module, and the integration of heart rate data, are
highlighted. The next steps are data collection and
preparation, which include selecting questions relating to
dosha and developing techniques for gathering heart rate
data for model training.

System design explores the architectural design, separating

frontend and backend elements. It defines the workflow for
dosha analysis, recommendation creation, and heart disease
prediction and introduces an SQLite database schema for
storing user profiles, Dosha Quiz results, and heart rate
data. The development of user-friendly interfaces and
integration devices for the collection of heart rate data is a
next step, which involves using HTML, CSS or JavaScript.
Utilizing Ayurvedic methods, the Dosha Analysis
component analyses user responses from the Dosha Quiz to
identify the predominant dosha type and compute the dosha
percentage for in-depth analysis results. Based on the user's
dosha type, personalized recommendations provide
customized food plans, workout regimens, and Ayurvedic
medication recommendations using data processing
libraries.

The Heart Illness Prediction Module uses Python modules
like scikit-learn to apply logistic regression, handle missing
values and feature scaling, and preprocess the heart illness
dataset. This module establishes a threshold for probability
scores in order to assess whether the user is at risk of heart
disease. Integration and testing are essential activities in
order to guarantee a smooth communication between the
components of the system. In order to identify and correct
problems, a comprehensive test is conducted by using unit
testing, integration tests as well as user acceptance tests.
Training and deployment include setting up the system on
a secure server so that users can be informed of the Dosha
Quiz, help them assess what has come out of their dosh
studies as well as explain recommendations. This study is
an excellent basis for the creation of a revolutionary system
combining old, Ayurvedic wisdom and contemporary
technologies to improve health and well-being. Pictorial
representation of proposed system is given in Fig. 1.
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3. Methods

3.1 Hardware Setup

NOISE
ELIMINATION
CIRCUITRY

Figure 2. Heart Pulse Sensor

Figure 3. Interfacing of Pulse sensor with Arduino Uno

The Dosha Evaluation and Disease Forecast System
possesses a crucial heart rate reader. It operates live.
Utilizing a high-grade, light-based technology named
photoplethysmography - known as PPG, it monitors minute
blood fluctuations in the skin. In this way, heart rates are
measured with precision. Forget clumsy bands or belts. The
gadget illuminates the skin and uses light-detection devices
to determine the light absorption in the blood vessels. The
sensor, using these figures, calculates the heart rate. It bases

2 EAI

this on absorption changes caused by blood pressure shifts.
Often placed on watches and activity monitors, these
sensors have a significant role in health-check tech. In our
research, we crafted a complete system. It was meant to
collect sensor details instantly. It then transfers this from an
Arduino UNO controller to a web platform.

We built a joined-up system put together to collect
information from sensors, process it using a
microcontroller, and send it safely online. To achieve this,
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we used heart pulse sensors Fig. 2 linked to an Arduino
device Fig. 3. It helped in gathering vital research facts and
figures. The internet connection, made possible by the
Ethernet shield built into the Arduino, allowed us to pass
sensor information to an online server script. The script
dealt with the data coming in and kept it in a data bank.
Users found it simple to view their data because of an easily
understood interface.

Combining a heart-rate tracker in a Dosha Analysis and
Heart disease prediction System is key. The tracker,
powered by an Arduino Uno microcontroller module,
gathers steady heart-rate details. It works as a bridge
between hardware and software. This real-time heart rate
information is sent to the Heart Disease Predict unit, giving
individual health information to the user. It gives complete
health tracking, like constant heart-rate checks. The system
gives users accurate, trustworthy heart health data. It uses
live body information for better Dosha analyses and heart
disease predictions. This preserves health by providing
timely health solutions.

Also, the feature called Dosha Analysis and Heart Disease
Prediction uses real-time heart rate information in a Dosha
Quiz section. It pushes users to strap on matching
wristwatches during the test. It gets the user's heart rate,
shows it on the screen while they answer a Dosha Quiz

question. Doing this makes the user's experience better and
quickly gives them information about their heart health.
This helps them understand fitness better. Plus, it works as
a fun tool that makes people want to interact and makes it
easier for folks wondering about their heart rates. This
custom method makes our system better at sharing correct
health details. It supports proactive healthcare and overall
wellness.

3.2. Quiz Website

Using common web development technologies like HTML,
CSS, and JavaScript, a user-friendly platform was created to
start the development of the web-based Dosha Analysis and
Diet Recommendation System. Our main goal was a smooth
experience for the user. We focused on making the system
work well on different devices. It also had to get along with
today's Internet browsers. The Dosha Quiz, a key element of
the system, is intended to gather data from users about their
lifestyle, food preferences, physical and mental attributes,
and other aspects pertinent to Ayurvedic dosha analysis. This
test has multiple-choice questions, each carefully constructed
based on Ayurveda Fig. 4. These questions help figure out
the user's dosha type. Using Ayurveda, a special method was
made to identify Vata, Pitta, or Kapha dominance. The
method scores your answers related to each dosha.

STRESS
CHALLENGE

MEMORY AND
CONCENTRATION

TEETH TYPE

MIND MAP

SKIN TYPE

MNAILS TYPE
@ wan rvoe
@lpacervne

EYES TYPE

Figure 4. Inputs taken from user inn form of quiz for analysing percentage of each Dosha — Vata, Pitta and Kapha

Based on Ayurvedic principles, an algorithm was created to
ascertain the user's dosha constitution. Each dosha (Vata,
Pitta, and Kapha) is given a score by this algorithm, which
considers the user's answers to questions related to each
dosha. The system then determines which dosha(s) are
prevalent in the user's constitution and evaluates how
balanced or unbalanced these doshas are in relation to each
other. A JavaScript function is used by the system to

dynamically construct a personalized wellness plan after the
user's dosha constitution and imbalances have been
determined. This plan is carefully designed to rectify the
dosha imbalances that have been found, and it includes
detailed suggestions for a number of areas. These include
dietary adjustments, yoga and exercise regimens based on the
user's dosha constitution, mindfulness and meditation
techniques that support mental and emotional well-being,
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and lifestyle adjustments that adhere to Ayurvedic principles
regarding daily routines and sleep patterns. The steps
involved in Dosha Analysis are depicted in Fig. 5.

Apart from offering customized suggestions, the platform
gives users access to an extensive library of Ayurvedic
teaching materials. Through the exploration of articles,
videos, and expert insights, this educational component
enables users to get a deeper grasp of doshas, Ayurvedic
concepts, and holistic health practices.

DATA PROCESSING

FORMATION OF
PIE CHART

JAVASCRIPT

DOMINANT DOSHA

GOOGLE CHART
IMPLEMENTATION

Figure 5. Steps involved in Dosha Analysis

Individuals possessing diverse knowledge about Ayurveda
took the Dosha Quiz. They explored the advice offered. The
device's ability to identify dosha fluctuations was evaluated.
We accomplished this by assessing the feedback and data
from wusers. This involved procedure employs savvy
technology for a custom wellness check. It matches this with
Ayurvedic principles to promote overall health. The system
recommends exercise, dietary plan, lifestyle modifications to
balance the imbalanced Doshas.(refer to Fig.6.1)

To enhance the system's relevance and acceptance across
diverse cultural contexts, we incorporated several
strategies:(refer to Fig.6.2)

e Cultural Sensitivity in Design:The system’s design
was mindful of varying cultural attitudes towards
Ayurveda. In regions where Ayurveda is a
longstanding tradition, the system integrates
seamlessly with established health practices. In
contrast, for areas with less familiarity with
Ayurveda, we emphasize the scientific aspects of
the technology to bridge the gap between traditional
and modern approaches.

e Regional Adaptation:Users are prompted to provide
information about their geographic region during
the registration process. This data helps us tailor the
Dosha Analysis and recommendations according to

regional cultural norms and health practices.
Understanding the user's geographic background
allows us to offer culturally appropriate advice and
ensure the system’s recommendations are relevant
and respectful of local traditions.

e C(Client Feedback and Customization:We collected
feedback from users with diverse levels of
familiarity with Ayurveda to evaluate the system’s
cultural appropriateness and effectiveness. This
feedback guided adjustments to the platform,
ensuring that the recommendations align with users’
cultural expectations and practices.

e Educational Outreach and Adaptation:Tailored
educational materials and outreach efforts were
developed to address cultural variations. This
included creating context-specific explanations of
how the integration of Ayurveda with modern
technology can benefit users and how it aligns with
their cultural beliefs.

By integrating cultural considerations into the system's
development and implementation, we aim to enhance its
acceptance and effectiveness across different regions. This
approach ensures that the system not only provides accurate
health insights but also respects and aligns with the diverse
cultural contexts of its users.
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Recommendations ]—

Exercise

Dietary Plan

Lifestyle

Balancing Doshas

Figure 6.1 Recommendations given based on Dosha Analysis

(Educational Outreach and Adaptation:)

[ Regional Adaptation: ]{ Integration of Cultural Considerations )——[ Cultural Sensitivity in Design: ]

|
( Client Feedback and Customization: )

Figure 6.2 Cultural Implications:

3.3. Integration

1. Hardware Integration: The core hardware components of
the system include pulse sensors and an Arduino UNO
microcontroller. The pulse sensors, which utilize
photoplethysmography (PPG) technology, are directly
interfaced with the Arduino UNO through its analog input
pins. This setup allows the sensors to continuously monitor
minute fluctuations in blood volume, which are indicative of
the heart rate. The Arduino UNO is connected to an Ethernet

shield, which provides network connectivity capabilities.
This Ethernet shield is crucial as it enables the Arduino to
communicate over the internet, facilitating data transfer from
the sensors to a remote server.

2. Data Transmission: The process of data transmission
begins with the Arduino’s conversion of the analog signals
from the pulse sensors into digital data using its built-in
analog-to-digital converter (ADC). This digital data,
representing heart rate measurements, is then formatted into
a standardized data format such as JSON, ensuring
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compatibility with web technologies. Using the Ethernet
shield, the Arduino sends HTTP requests containing the
formatted heart rate data to a designated web server. This step
ensures that the real-time health data collected by the sensors
is securely transmitted to the backend system for further
processing.

3. Server-Side Handling: Upon reaching the web server, the
incoming data is received and processed by server-side
scripts. These scripts handle various tasks including data
validation, formatting, and storage. The processed data is
then saved into a database, which serves as a central
repository for all incoming health data. This database is
integral for managing and retrieving user-specific data,
facilitating further analysis and integration with other system
components.

4. Integration with Machine Learning: The stored heart rate
data is utilized as input for machine learning models to derive
actionable insights. In the feature extraction phase, relevant
characteristics from the raw data are identified and prepared
for analysis. These features might include heart rate
variability, average heart rate, and other pertinent metrics.
The machine learning models use this processed data to
perform tasks such as predicting the risk of heart disease or
assessing dosha imbalances. The predictive capabilities of
these models are essential for providing users with
personalized health recommendations based on their real-
time heart rate data.

5. User Feedback: The final step in the integration process
involves presenting the results to users through a web-based
interface. The insights derived from the machine learning
models, along with the real-time heart rate data, are displayed
to users in an easily understandable format. This interface
provides personalized health recommendations, including
diet adjustments and lifestyle changes, based on the user's
heart rate data and dosha analysis. By integrating real-time
health monitoring with user feedback mechanisms, the
system enhances user engagement and supports proactive
health management.

3.4. Prediction Model Using Decision Tree

In the Dosha Analysis and Heart Disease Prediction System,
a decision tree model is utilized as a predictive analytics
tool for heart disease prediction. In this context, the decision
tree model is employed for binary classification, where the
goal is to predict whether a user is at risk of heart disease
(1) or not (0) based on specific health parameters. The
architecture of Decision Tree is given in Fig. 7.

The Decision Tree algorithm's architecture can be outlined
as follows:

2 EA

1"

1. Training Phase:

e Input Data: In the training phase, you provide the
Decision Tree algorithm with a labelled dataset.
Each data point consists of a feature vector
(attributes) and a corresponding class label for
classification tasks or a target value for regression
tasks.

e Tree Construction: The algorithm begins by
selecting a feature from the dataset that best splits
the data into distinct groups. This selection process
is typically based on criteria like Gini impurity (for
classification) or mean squared error (for
regression). The chosen feature becomes the root
of the tree.

e Recursive Splitting: A tree is constructed through a
recursive process. The algorithm divides the data
into smaller subsets at each node (including the
root) by choosing a different feature. The point at
which more impurity or error reduction
improvements are not feasible are examples of
halting conditions that may be met by this method.

e [Lecaf Nodes: The phrase "leaf node" or "terminal
node" refers to the tree's terminal nodes. These
nodes represent the final predicted class label (for
classification) or target value (for regression) for
the data points that reach them.

2. Prediction Phase (Classification):
During the prediction phase in classification tasks:
A new, unlabelled data point is provided. Using the feature
values of the new data point, From the root of the tree to a
leaf node, the Decision Tree algorithm climbs.

3. Prediction Phase (Regression):

In regression tasks, the prediction phase involves:

Providing a new input feature vector. The Decision Tree
algorithm searches the tree for the leaf node that matches the
new data point's feature values. The expected target value is
frequently determined by taking the mean (or median) of the
target values of the training data points that arrived at that
leaf node.

4. Decision Criteria:
Decision Trees use different criteria to evaluate how well a
feature splits the data. Gini impurity and entropy are
frequently employed as classification criteria, and mean
square error is frequently used as a regression criterion.

5. Pruning trees:
Particularly when they are deep and catch noise in the data,
trees can be vulnerable to overfitting. Techniques for pruning
trees can be used to streamline the tree and lessen overfitting.
Pruning entails cutting off branches (subtrees) that don't
considerably increase forecasting precision.
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6. Handling Categorical and Continuous Features:
Different algorithms exist for selecting the best split point
for continuous features, such as the binary split and multiway
split.

7. Visual Representation:
Decision Trees are continuously visualized as tree
structures, with each node denoting a feature and each
branch split based on the value of a feature

v

v

Decision Node ~ Sub- Decision Node
Tree
Leaf Node Leaf Node Decision Node Leaf Node
Leaf Node Leaf Node

Figure 7.1. Architecture of Decision Tree

Data is sorted using a decision tree by repeatedly going
through a division process into smaller groups according to
the characteristics of the data. At each point, the tool
chooses the optimal property to split the data into. The
largest possible decrease in misunderstanding regarding the
target variable is the goal. In this case, it's the existence or
absence of heart disease. The splitting keeps going until no
more division is possible or set rules are met. The outcome
is a tree-like outline. Each inside point stands for a property.
All branches show a decision based on that property. And
each endpoint shows the expected class label.

In this setup, an information tree form is taught using past
health-specific data. This data encompasses elements like
age, cholesterol measures, blood pressure, and more. These
different factors are then closely examined, which lets the
data tree formula create forecasts about someone's potential
for heart disease. When making a forecast, certain health
details specific to the user are placed into the well-learned
information tree. The formula uses this tree's layout to give
out a two-way forecast: the user either has a heart disease
risk, or they don't.

In this situation, decision trees come in handy. Why?
Because they're clear to understand! This allows doctors
and users to see what influences the final answer. Moreover,
decision trees can work with numbers and categories, which
makes them handy for including many health details in the
forecasting process. This model's openness and preciseness
are vital to the Dosha Analysis and Heart Disease

Forecasting System. It helps users understand their heart
health and act ahead based on the system's forecasts.

3.5. Data Security Measures for the Dosha
Analysis and Diet Recommendation System
(refer to fig.7.2)

1. Encryption

e Data Transmission Encryption: For our Dosha
Analysis and Diet Recommendation System, all
data transmitted between users and the server is
encrypted using Secure Sockets Layer (SSL)
technology. SSL provides a secure channel over the
internet by encrypting the data, such as quiz
responses and personal details, during transmission.
This ensures that sensitive information is protected
from interception by unauthorized entities during
data exchange.

e Data at Rest Encryption: Data stored on our servers,
including wuser profiles, quiz results, and
personalized wellness plans, is encrypted using
Advanced Encryption Standard (AES). AES is a
widely recognized encryption algorithm that
protects stored data by converting it into a secure
format. This encryption prevents unauthorized
access and ensures that user information remains
confidential even if storage systems are
compromised.

2. Access Controls
e Role-Based Access Controls (RBAC): We implement
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RBAC to manage access to different parts of the
system based on user roles. For instance, only
authorized personnel such as administrators and
support staff have access to sensitive user data and
system settings. Regular users can only access their
own quiz results and wellness plans. RBAC helps in
limiting exposure and ensuring that only those with
appropriate permissions can view or modify critical
data.

e Granular Permissions: Within RBAC, granular

permissions are set to control specific actions users
can perform. This means that roles are assigned
precise permissions for viewing, editing, or deleting
data. This detailed control minimizes the risk of
accidental or unauthorized data manipulation.

3. Multi-Factor Authentication (MFA)
e Enhanced Security: To protect sensitive areas of the

platform, we use Multi-Factor Authentication
(MFA). MFA requires users to provide multiple
forms of verification before accessing critical
functions. Typically, this includes a password, a
verification code sent to a mobile device, and
sometimes biometric authentication. MFA adds a
significant layer of security, reducing the likelihood
of unauthorized access even if login credentials are
compromised.

e Application: MFA is applied to administrative logins

and access to sensitive user data. This ensures that
only verified and authorized individuals can access
and manage critical system functions.

4. Regular Security Audits
e Purpose and Process: We conduct regular security

audits to identify and address potential
vulnerabilities in the system. These audits involve
detailed assessments of our system’s security
posture, including network security, application
vulnerabilities, and data protection practices.

e Audit Methods: Security audits include penetration

testing to simulate attacks, vulnerability
assessments to identify weaknesses, and code
reviews to spot potential security flaws. Findings
from these audits are used to implement corrective
measures and enhance system security.

e Continuous Improvement: Insights gained from

security audits drive continuous improvement in our
security practices. This ensures that the system

2 EA
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evolves to address emerging threats and maintains a
high level of protection.

5. Data Anonymization

e Technique: Data anonymization techniques are used
to protect user privacy by removing personally
identifiable information (PII) from data sets. For
example, user responses to the Dosha Quiz are
anonymized to ensure that individual identities are
not discernible from the collected data.

e Purpose: Anonymizing data helps mitigate risks
associated with data breaches and unauthorized
access. It allows us to perform analysis and generate
insights without compromising user privacy.

e Implementation: Anonymization is applied to user
data used for research and system improvements,
ensuring that any insights drawn from the data do
not reveal individual identities.

6. Regulatory Compliance

o GDPR (General Data Protection Regulation): We
adhere to GDPR requirements to protect the
personal data of users from the European Union.
This includes obtaining explicit consent for
processing personal data, providing users with
access to their data, and allowing them to request
data deletion. Our system is designed to align with
GDPR principles to ensure user rights are respected.

e CCPA (California Consumer Privacy Act):
Compliance with CCPA involves providing
California residents with control over their personal
data. This includes transparency about data
collection practices, the ability to access and delete
personal information, and the option to opt out of
the sale of data. Our system is structured to meet
CCPA standards, ensuring that user privacy is
maintained.

e Implementation: We regularly review our data
handling practices to ensure compliance with these
regulations. This includes managing user consent,
maintaining data protection policies, and ensuring
that all data processing activities adhere to
regulatory standards.

By implementing these data security measures, the Dosha
Analysis and Diet Recommendation System ensures the
confidentiality, integrity, and availability of user data. These
practices are essential for building user trust and maintaining
the security of personal health information within the system.
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Figure 7.2 Data Privacy and Security

4. Dataset Augmentation

4.1 Dataset

This heart disease dataset contains 1025 data tables. Each
reveals details about different patient. Information ranges
from age and gender to complex health conditions. For
gender, 1 stands for male and 0 for female. Types of chest
pain are classified into four types. Resting blood pressure
and cholesterol levels are given in scientific units, mm Hg
and mg/dl. The fasting blood sugar level is marked 1 if it
exceeds 120 mg/dl, else marked 0. The data also show
resting electrocardiographic results, tagged as 0, 1, or 2
based on the analysis. These values hint at different

electrocardiogram results. The dataset collects maximum
heart rates during exercise, exercise-induced chest pain (1
for yes, 0 for no), the 'Old peak' (a measure of exercise-
induced ST depression compared to rest), the form of the
highest exercise ST portion, the number of large vessels
seen by fluoroscopy (ranging from 0 to 3), and the type of
thalassemia defect (0 for normal, 1 for permanent, and 2 for
temporary).

This full dataset is very useful for predicting health
conditions and creating machine learning models. Health
workers and data experts can use this dataset. They can
create reliable models that assist in finding heart conditions.
This dataset gives much-needed insight on factors affecting
heart health and greatly helps in medical research and
finding diagnoses. The details of databases are given in
Table 1.
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Figure 8. Bar Graphs for each feature in dataset

The above figure Fig. 8 present a set of histograms ,each
depicting the distribution of individual features within the
heart disease dataset. Histogram are essential tools for
visualizing the frequency and pattern of numerical data . They
offer a thorough summary of the distribution of important
characteristics in this context, including age, maximum heart
rate attained, serum cholesterol levels, and resting blood
pressure. Each histogram showcases the range of values

Frequency of occurrence on the vertical axis. By examining
these histograms, healthcare professionals and data analysts
can discern the data’s central tendencies, spreads and
potential outliners. Understanding these distributions is
pivotal for grasping the dataset’s characteristics, aiding
in feature selection, and guiding the construction of accurate
predictive models. Correlation between different fields in
dataset is given in Fig. 9.

along the horizontal axis and the corresponding
Table 1. Details of Training Dataset and Testing Dataset for Decision Tree
Dataset | Description Rows | Feature Columns Target
Columns
numerical data, Characteristics such as age, gender, type of chest pain, blood
with a  single pressure, cholesterol, Records include fasting blood sugar | Target
Training | column containing | 820 levels, ECG findings, maximal heart rate, exercise induced | (Have a heart

floating-point

angina, ST depression, peak exercise ST segment slope,

disease or not)

values number of major vessels, and thalassemia type.
numerical data, thalassemia type, age, gender, blood pressure, cholesterol
with a  single level, fasting blood sugar, electrocardiogram findings, | Target
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Testing | column containing | 205 maximal heart rate, angina brought on by exercise, ST | (Have a heart
floating-point depression, peak exercise ST segment slope, and the number | disease or not)
values of major vessels.

connection. Knowing these numbers is important. They tell
Here's a chart. It's about heart disease facts. It shows how us how changes in one thing can affect the others for heart
things are related, from -0.4 to 1.0. When numbers are close disease. So, numbers from -0.4 to 1.0 explain balance and
to 1.0, they match well. A change in one usually means a slight imbalance among the facts. This helps doctors and data
change in another. If it's near -0.4, there's a smaller, opposite people sort out key heart disease clues.
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Figure 9. Correlation between features of dataset

valuable for tasks involving the selection of features
resembling human decision-making processes.

4.2 Comparison of Different Algorithms

e Data Collection and Preparation: Steps to predict
heart dise-ase using decision trees start with
getting together and sorting out a variety of
datasets. These contain key health factors and
matching tags that indicate if heart disease is there
or not. The data gets worked on first, taking care

1. Decision Tree : A well-known method in supervised
machine learning known as decision trees, is used for
sorting and predicting tasks. Though straightforward,
they are potent and can illustrate intricate decisions and
connections in the data. Decision trees are particularly
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of any missing values and giving codes to label
variables. This is done to ensure that everything is
set for examination.

e Decision Tree Training: Following this, we
pre-pare the data set and ready it for the decision
tree process. Throughout the training, the system
checks attributes at each point, it picks the one that
offers the most information to divide up the data.
We use strategies like Gini impurity or entropy,
these helps improve the tree formation and lessen
confusion about class labels.

e Decision Making Process: Picture a growing
decision tree. Inside, branches signify decisions
linked to certain features. The leaves, though, are
the expected results, letting us know if someone's
likely tagged with heart disease. Plug in fresh data,
and watch the decision tree. It uses its learning,
measures attributes against set limits until it hits
the leaf the final say. Steady checking makes sure
the model's guesses stay right. This helps patient
results get better over time. It also boosts how well
we prevent and handle heart disease.

e Interpretation and Decision Path: The
interpretable nature of decision trees enables
healthcare professionals to comprehend the logic
behind each prediction. Decision paths offer
insights into the contributing factors, empowering

clinicians in diagnosis and aiding in the
formulation of personalized healthcare strategies
for individuals at risk.

e Evaluation and Refinement: The algorithm's
effectiveness is assessed by the use of model
performance indicators, such as Fl-score, recall,
accuracy, and precision Fig. 10. The process of
fine-tuning involves changing hyperparameters,
such as the minimum number of samples per leaf
or the depth of the tree, in order to maximize a
model's accuracy and generalizability.

e Deployment and Continuous Monitoring: Once
the model is validated and fine-tuned, it is
deployed in healthcare systems, enabling timely
interventions and  personalized healthcare
recommendations. Continuous monitoring ensures
the model's predictions remain accurate over time,
enhancing patient outcomes and promoting
effective  heart disease prevention and
management.

e Empowering Healthcare Professionals: Decision
trees are really useful tools for healthcare workers.
They make things clearer and help with making
right guesses. They can also help create personal
plans. All of these benefits lead to better care for
patients.
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Fig. 10. Decision Tree Classifier scores for different Max Depth values

2. K-Nearest Neighbors (KNN): In short, is a handy tool
in supervised machine learning. We often use it to

2 EA

classify things or for regression (which is predicting
numbers). What sets it apart from other methods is it
doesn't rely on set rules. Instead, it's based on similarity
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between data. Its fundamental principle is pretty
simple: similar data often have similar labels or
outcomes.

Data Collection and Preparation: We pull together
a full set of health details. This includes your age,
cholesterol levels, blood pressure, and even your
exercise habits.

Choosing a Suitable 'k' Value: The 'k' parameter
shows the count of neighbors close by to think
about while giving predictions. Methods like
cross-validation are frequently utilized to
conclude the perfect 'k' value. This minimizes the
errors in prediction and improves the model's
correctness.

Distance Calculation and Neighbor Selection:
This uses measurements like the Euclidean or
Manhattan lengths. Then, it picks the 'k' closest
points that have the shortest lengths.

Voting Procedure: Contemplate it as a ballot.
When predicting heart disease, the algorithm
assumes that the new data point also has heart
disease if the majority of its closest neighbors are
flagged as having the condition. The rule of
majority applies here. This approach makes a
more accurate prediction by using traits shared by
people who are similar to each other.

Model  Evaluation and  Hyperparameter
Tuning: The performance of our trained KNN (K-
Nearest Neighbor) model is checked using
measures like accuracy, precision, recall, and the
F1 score. This is done on a dataset used for
validation. Plus, we refine the model further
through hyperparameter tuning. This involves
testing with different measures of distance and 'k'
values to improve its ability to forecast. Fig. 11

Prediction and Interpretation: This gives a forecast
of heart disease in new patients using their health
details. It helps doctors act fast and create custom
health plans.
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Figure 11. K Neighbors Classifier Scores for different K values

3. Random Forest: This popular combo method of
machine learning, known as Random Forest, is often
used for sorting and prediction tasks. It's trusted
because it is flexible and can manage complex data
with different features. The methods it uses are group-
based, it combines results from several decision trees.
This helps to get highly accurate and dependable
predictions.
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Ensemble of Decision Trees: This method
involves combining multiple decision trees into
one group. Every tree gains knowledge from a
distinct subset of the data. Subsequently, they all
independently speculate about the features of a
new piece of data.
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® Decision Making and Voting: The last forecast
gets its result from a voting system. This group
method greatly cuts down the danger of fitting too
tightly and boosts the model's skill to widely apply
to new data.

® Feature Importance: A standout characteristic of
Random Forest is its knack for offering score
ratings for every trait in a set of data. These ratings
measure how each trait helps shape the final
prediction.

® Model Evaluation and Hyperparameter Tuning:
The effectiveness of Random Forest models gets

tested based on some numbers. These are F1-
score, recall, accuracy, and precision. For this, we
employ a test dataset. So, they help us make right
guesses. Adjusting settings such as how many
trees are in the group and how deep each tree can
go helps make the prediction model work better.
Fig. 12

® Deployment and Continuous Monitoring: Once

checked and adjusted, the Random Forest model
can start in a health system. It's crucial to keep
watching the model's guesses to make sure it stays
correct over time.
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Figure 12. Random Forest Classifier scores for different n estimators’ values

4. Logistic Regression: Using logistic regression to
foresee heart disease includes the use of a math-based
plan. This plan models how different health factors
relate to whether heart disease will happen or not.

® Data Collection and Preparation: We need a full
dataset. It must have key health details like age,
cholesterol, blood pressure, and exercise routines.
It should also have binary labels showing if heart
disease is present (1) or not (2) in the person.

® Model Training: Logistic regression predicts the
chance of having heart disease based on the input
factors. It utilizes a logistic feature (sigmoid) to
convert the mixed features into a possibility rating
from 0 to 1.

® Decision Boundary and Prediction: The model
develops a decision line, dividing the dataset into
two groups based on calculated probable

2 EA

outcomes. A selected chance cut-off (usually 0.5)
settles if a data point is guessed to have heart
disease (1) or not (0)

® Model Evaluation and Interpretation: The model

develops a decision line, dividing the dataset into
two groups based on calculated probable
outcomes. A selected chance cut-off (usually 0.5)
settles if a data point is guessed to have heart
disease (1) or not (0).

® Regularization and Hyperparameter Tuning: The

19

examined logistic regression model are reviewed
using different measures like accuracy, precision,
recall, and Fl-score on a separate test dataset.
These measures test the model's skill to accurately
predict heart disease cases. Plus, coefficients show
a positive connection with heart disease, while
minus coefficients signal a negative connection.
This helps health care professionals recognize
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what factors contribute.

® Deployment and Continuous Monitoring:
Methods like L1 or L2 keeping, keep models from
going too far and help them adapt to unknown
data. Settings like intensity of keeping are fine-
tuned to get the best performance from the model
and make sure it does not overfit or underfit the
data. After being checked and adjusted, the
logistic model is engaged in a health system. It
forecasts heart disease in new patients by
considering their health traits, offering crucial
information for health experts.

5. Experimental Setup

Our research's key part is obtaining real-time heart rate data
from a person using a pulse

sensor connected to an Arduino gadget. This heart rate
information is then seamlessly transmitted to a web server,
which houses a MySQL database. The pulse sensor ensures
a reliable connection to the person's heart rate, a crucial
component for our heart disease detection system. The
hardware setup of research is given in Fig. 13.

In addition to monitoring heart rate, we have developed an
online tool for checking Ayurvedic dosha balance,
presented in the form of a quiz. Users answer questions

related to their lifestyle, habits, and wellness, providing us
with data to calculate their unique dosha mix. The end
result is a personalized diet recommendation generated
specifically for each user. To visually represent the dosha
balance (Vata, Pitta, and Kapha), we utilize Google Charts
to create a simple pie chart based on the user's responses.
JavaScript, along with if-else coding, is employed to
determine the main dosha, making it easier for users to
understand their Ayurvedic type.

Our research focuses on providing personalized diet advice
rooted in Ayurveda. We leverage the main dosha identified
in the analysis to craft a tailored diet plan that aligns with
the user's individual composition. The dietary
recommendations are designed for overall good health and
aim to help individuals maintain a balanced body.

On the research site, users receive their specific diet plan,
offering valuable guidance for making food choices that
suit their unique makeup. Additionally, users can assess
their risk of heart disease through an additional feature. We
employ a machine learning method known as the Decision
Tree for this risk assessment, providing a straightforward
'yves' or 'no' answer. The Decision Tree makes use of a
dataset that is split into testing and training sections. This
dataset contains variables like age, gender, blood pressure,
cholesterol, and the type of chest pain. With an accuracy of
99.70%,this assessment of heart disease risk improves the
system's overall worth and increases its efficacy.

Figure 13. Hardware Setup of pulse sensor along with Arduino Uno
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6. Results And Analysis

We tested our online dosha checker and recommendation
tool with real users. We looked at how accurate it was in
finding dosha imbalances and how personalized its advice
was. We also asked our users what they thought of the
service. We've made real strides in our research. Our dosha
checker tool is precise. It works out a person's dosha makeup
and finds imbalances by looking at their responses. Tests
show it can accurately find the main dosha or doshas for a
person Fig. 14. This is due to the program following
Ayurvedic beliefs and carefully created quiz questions. It
shows that the service mixes old Ayurvedic knowledge with
a modern, easy-to-use design. How well the system worked
and user satisfaction relied a lot on what the users thought.
We found out what they thought through questionnaires,
interviews, and testing the system. Users were all kinds of
people, some knowing a lot about Ayurvedic medicine,
others not so much Fig. 16. The customers liked the system.

They thought it was easy to find information about dosha,
easy to use, and it looked nice. The Dosha quiz was both fun
and a learning experience. Being able to see their dosha
makeup, they felt they could learn something new about
Ayurveda and find ways to live a healthier lifestyle. Users
really liked how Google Charts made it easier to visualize
their dosha balance. Looking at the pie chart, they can easily
see the size of each dosha. Users enjoyed the fun, interactive
feature of the graphic. By hovering over parts, they saw
detailed dosha percentages.

We plan to add user accounts for progress monitoring,
integrate health tracking wearables, and include more
Ayurvedic resources. These new features aim to fuse
potential with better health and wellbeing. With an accuracy
0f 99.70%,this assessment of heart disease risk improves the
system's overall worth and increases its efficacy. The
accuracy of different machine learning models is given in
Fig. 15.

Your Dosha is Kapha - Vata !

Click on the chart to learn more about your doshal!

Figure 14. Resulting Pie chart based on answers for quiz
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Figure 15. Accuracy score for different algorithms during training.
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D

Pitta

Pilla individuals are dominaled by Lhe element of fire, which is whal creales
heal in Lhe body and is responsible for metabolising, processing and digesting

all of our thoughts and food ingested.

with strong and athletic bodies, Pittas individuals are driven, competitive, and like
to be in control and at the centre of attention. Their go-to emotion is anger and they
will always ensure you understand their point of view by using their sharp tongues.
Their life lesson is to learn how to control their ego and fiery mind/nature. Pitta
personalities have a strong intellect and a strong digestion, they are perfectionists
and are great at creating, planning, organising and executing (as long as they are in

charge).
Balancing Pitta -

] Gentle calming exercise
L] Spending time in nature
. Being by the water
L] Eating when you're hungry rather than when starving
] Moonlight walks & yoga
- Non-competitive sports; walking and swimming
= Gardening, writing, meditation

Figure 16. Dominant Dosha and overall analysis
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7. Limitations

For our Heart Disease Diagnosis and Diet
Recommendation System to work properly, we
need to focus on many important factors. The
correctness and reliability of diagnosing diseases
and providing dietary guidance can be doubted if
Ayurvedic dosha analysis proves scientifically
valid. This is due to its contrast with current data-
supported healthcare approaches. There's no set
standard for Ayurvedic dosha analysis which can
bring inconsistencies in diagnosis and treatment,
affecting the system's trustworthiness. Having a
limited amount of data also creates problems. It's
tricky to locate large collections of information
for machine learning programs specifically for
Ayurvedic dosha studies. The system must ensure
safety and security of patients' personal health
details too. When using Ayurvedic ideas in
different situations, it's important to be culturally
sensitive. Plus, combining this approach with
today's healthcare systems and processes could be
tough. We need detailed study to see if Ayurvedic
dosha-based diagnoses and treatments are safe
and work well. Because this research focuses on
a narrow topic, it might not impact overall health
care much. These points all set the stage for a
deep look at the Heart Disease Diagnosis and Diet
Recommendation System.

8. Results And Discussion

Our study represents a significant step forward in
personalized healthcare by seamlessly integrating
traditional Ayurvedic principles with modern
technology. This innovative approach offers a fresh
perspective on disease diagnosis and personalized
health management, merging ancient wisdom with
contemporary advancements.Our system leverages
pulse sensors and sophisticated algorithms to
analyze health conditions based on Ayurvedic
Dosha principles. This integration provides real-
time predictions and personalized
recommendations, including  diet, lifestyle
adjustments, Ayurvedic treatments, exercise, and
daily routines. The system’s performance metrics
highlight its effectiveness and reliability:

e Logistic Regression (LR): 85.94%
e Random Forest: 89.21%
e Decision Tree: 99.70%

e k-Nearest Neighbors (KNN): 86.43%

These accuracy rates reflect the system’s ability to
deliver precise and actionable health insights.
Notably, the Decision Tree model’s exceptional
accuracy underscores its potential to provide highly
accurate diagnostics and tailored recommendations.

8.1 Blending Tradition and Innovation:-

The integration of Ayurvedic principles with
modern technology brings a new dimension to
healthcare. Ayurveda’s focus on Dosha provides a
deep understanding of individual health, which,
when combined with advanced algorithms, offers a
comprehensive diagnostic tool. This fusion respects
traditional practices while enhancing them with
modern technology, presenting a balanced approach
to personalized health.

8.2 Real-time Insights and
Personalization:-

One of the standout features of our system is its
ability to offer real-time predictions and
personalized recommendations with minimal
manual intervention. Through the use of advanced
algorithms, the system analyzes pulse data to
classify patients and suggest specific health
interventions. This streamlined approach not only
enhances accessibility but also ensures that users
receive timely and relevant health guidance.

8.3 Navigating Challenges:-

Integrating ancient Ayurvedic principles with
modern technology is not without its challenges. A
key consideration is ensuring that the technology
aligns with traditional Ayurvedic practices while
taking  full advantage of  contemporary
advancements. Our system addresses this challenge
by thoughtfully integrating Ayurvedic concepts with
modern diagnostic methods.

Another challenge lies in achieving broader
acceptance within the medical community. While
our system’s accuracy rates are promising, further
validation through clinical trials and peer-reviewed
research will be crucial for establishing credibility
and gaining wider support.
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8.4 Analysis of Cultural Implications

The cultural implications of merging Ayurvedic
principles with modern technology are significant
and varied. Different cultural contexts may
influence how this integration is received:

1. Eastern Cultures: In regions like India,
where Ayurveda is deeply embedded in
cultural practices, integrating traditional
methods with modern technology is likely
to be embraced. The familiarity with
Ayurvedic principles makes this
integration a natural extension of existing
practices, enhancing both its relevance and
acceptance.

2. Western Cultures: In Western regions
where Ayurveda is less familiar,
acceptance may depend on the
demonstration of scientific validation and
effectiveness. Educating stakeholders
about the benefits of this integration and
providing empirical evidence will be key
to overcoming skepticism and fostering
acceptance.

3. Middle Eastern and African Cultures: In
these regions, where traditional health
practices vary, integrating Ayurvedic
principles with modern technology must
be approached with sensitivity to local
traditions. Emphasizing the universal
benefits of personalized health
management while respecting existing
practices will be crucial for successful
adoption. Adapting the system to fit local
contexts and acknowledging diverse
health practices will facilitate smoother
integration.

8.5. Comparative Analysis
8.5.1. Common Ground:

e Interest in Holistic Health: There is a
global trend towards holistic health
approaches, which supports the acceptance
of integrating traditional wisdom with
modern technology. Many regions are
increasingly interested in health solutions
that address the whole person—mind,
body, and spirit.

e Desire for Personalization: The growing

2 EA

emphasis on personalized medicine aligns
well with Ayurveda’s individualized
approach. This shared focus on
personalized health care enhances the
system’s appeal across various cultural
contexts.

8.5.2. Variations:

e  Cultural Significance of Ayurveda: In
Eastern cultures, Ayurveda’s deep roots
make the integration of traditional
methods with technology more
straightforward. In contrast, Western
regions may require additional education
and demonstration of Ayurveda’s benefits
to gain acceptance.

e Regulatory and Acceptance Levels:
Different regions have varied regulatory
frameworks for traditional medicine.
Some areas have well-established
structures for integrating alternative
medicine, while others may be more
resistant or lack formal recognition.

e Healthcare Infrastructure: The openness to
integrating traditional and modern
practices varies by region. Areas with
existing frameworks for alternative
medicine are more likely to adopt and
integrate new technologies effectively.

So our study illustrates the potential of merging
Ayurvedic principles with modern technology to
enhance personalized healthcare. By considering
cultural implications and regional responses, we
gain valuable insights into how this integration can
be effectively implemented and accepted across
different contexts. This approach not only advances
global health management but also bridges the gap
between ancient wisdom and contemporary
innovation.

8.6. User Feedback and Usability
Testing:-

To gain a deeper understanding of the system's
practical application, we conducted user feedback
and usability testing. Participants from diverse
cultural backgrounds and varying familiarity with
Ayurvedic practices were included. This section
summarizes the key findings from the feedback.
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Positive  Feedback: Users appreciated the
personalized recommendations and the system’s
ease of use. Many found the real-time insights
particularly beneficial, as it allowed them to make
immediate lifestyle adjustments. One user
commented, "The personalized diet and exercise
recommendations have been very effective for my
overall health." Several participants also highlighted
the system's ability to integrate seamlessly into their
daily routines, providing valuable health insights
without being intrusive.

Participants also noted the system's accuracy in
identifying health conditions and offering suitable
Ayurvedic treatments. The real-time nature of the
predictions was particularly praised, as it enabled
users to take prompt action based on the
recommendations. For instance, a participant
mentioned, "The instant feedback on my health
status motivated me to follow the suggested lifestyle
changes more diligently."

Areas for Improvement: Some users highlighted the
need for more detailed explanations of Ayurvedic
terms and concepts, particularly those unfamiliar
with  traditional practices. Users suggested
incorporating a glossary or a help section that
elaborates on Ayurvedic terminologies and
principles. A participant noted, "Having a section
that explains the Ayurvedic terms used in the
recommendations would help me understand and
trust the advice more."

Additionally, there were suggestions for enhancing
the user interface to make it more intuitive. Some
users found the navigation slightly complex and
suggested simplifying it to improve the overall user
experience. A user noted, "While the system is
helpful, a more user-friendly interface and clearer
explanations would enhance the experience."
Participants recommended features such as guided
tutorials, tooltips, and a more streamlined layout to
make the system easier to navigate for first-time
users.

9. Conclusions

The study’s conclusion highlights the transformative
potential of blending ancient Ayurvedic principles
with modern technology in healthcare. This
innovative approach not only identifies an
individual’s dosha balance but also translates this

knowledge into practical insights. By using dosha
analysis as a tool for proactive health management,
individuals can better anticipate potential health
risks, particularly those related to heart disease. The
personalized advice on diet and therapies reflects the
holistic philosophy of Ayurveda, providing a well-
rounded path to better health.

This integration goes a step further by considering
cultural nuances, making the system more
acceptable and applicable across different regions.
By acknowledging and respecting cultural diversity,
the system can be adapted to meet the specific needs
and preferences of various populations, encouraging
greater engagement and adherence to health
recommendations.

Data Privacy and Security

In addition to the technical achievements, ensuring
data privacy and security remains a top priority. Our
system employs several web-based security
measures to protect sensitive health data:

e Encryption: Data is encrypted both in
transit and at rest using advanced
encryption protocols such as AES
(Advanced Encryption Standard). This
ensures that patient information is securely
transmitted over the internet and stored in a
manner that prevents unauthorized access.

e Access Controls: We implement strict
access control mechanisms to restrict data
access to authorized personnel only. Role-
based access controls (RBAC) are used to
ensure that users can only access data
relevant to their role, minimizing the risk of
unauthorized data exposure.

e Multi-Factor Authentication (MFA): To
enhance security, multi-factor
authentication is required for accessing the
system. This additional layer of security

helps protect wuser accounts from
unauthorized access, even if login
credentials are compromised.

e Regular Security Audits: The system

undergoes regular security audits and
vulnerability assessments to identify and
address potential weaknesses. These audits
help ensure that the system remains secure

against emerging threats and
vulnerabilities.

e Data Anonymization: To further protect
patient privacy, data anonymization

techniques are employed. By removing
personally identifiable information, the risk
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of compromising patient confidentiality is
significantly reduced.

e Compliance with Regulations: The system
adheres to relevant data protection
regulations such as GDPR (General Data
Protection Regulation) and HIPAA (Health
Insurance Portability and Accountability
Act). Compliance with these regulations
ensures that data handling practices meet
established standards for privacy and
security.

These measures collectively contribute to a secure
and trustworthy system, addressing critical concerns
related to data privacy and security in healthcare. By
implementing robust web-based security protocols,
we ensure that user data is protected against
unauthorized access and breaches, thereby
enhancing trust and acceptance among users.

The unique combination of dosha analysis, heart
disease prediction, and customized dietary
suggestions creates a robust framework. It
empowers individuals to take charge of their health,
allowing them to make informed decisions rooted in
both traditional wisdom and modern medical
knowledge. The focus on early intervention and
personalized care marks a significant shift towards a
more proactive and individualized healthcare model.
This culturally sensitive approach not only bridges
the gap between traditional and modern medicine
but also sets the stage for a more inclusive and
effective global healthcare system.

10. Future Scope

Looking ahead, the potential advancements in
healthcare are immense. By integrating Ayurvedic
principles with cutting-edge technologies like DNA
profiling and big data analysis, we open new
possibilities ~ for  understanding  individual
characteristics, habits, and Ayurvedic body types.
This paves the way for more precise and targeted
healthcare interventions.

Our innovative combination of Ayurvedic dosha-
based food suggestions and heart disease diagnosis
is just the beginning. As technology continues to

advance, this approach could revolutionize not only
heart health management but also the diagnosis and
treatment of various other diseases. This study lays
the groundwork for a more personalized and
preventive healthcare system, with the potential to
extend its benefits to a wide range of health
conditions.

Blockchain technology is another promising area
for the future. By incorporating blockchain, we can
significantly enhance data privacy and security.
Blockchain's ability to create transparent and
tamper-proof records ensures that patient data is
securely stored and protected from unauthorized
access or alterations. This can build greater trust
among users and healthcare providers, knowing
their sensitive health data is safeguarded.

The ongoing evolution of this research holds the
promise of transforming healthcare practices,
reducing the impact of heart disease, and paving the
way for a more personalized and effective approach
to overall health and well-being. The exciting
trajectory of integrating traditional wisdom with
modern technology, including advancements like
blockchain, presents a bright future for healthcare,
ensuring secure and reliable personalized health
solutions.
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