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Abstract

BloodBud is a smart health application designed to connect medical professionals
with patients and help decrypt blood test reports! Practice reports often contain
a string of medical vernacular, which is difficult for the everyday consumer to
digest and understand their health data. Through the use of artificial intelligence,
the BloodBud app converts medical jargon into common, plain, easy-to-understand
language. BloodBud will include an AI-based health assistant, designed to bargain user
challenges relating to blood reports and health-relatedity. BloodBud will offer simple
visualisation through graphs to allow users to tap into their health trends over time.
With a focus on promoting medical visibility and awareness, BloodBud is providing

users more avenues to make decisions and communicate with their medical providers.
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1 Introduction

Decipheringmedical documents - it can be confusing and distressing for many patients. This
is especially true of blood testing of reports and medical terminology, which is sometimes
unclear, and Patients usually do not receive a robust description of what the data means.
Theywill usually only receive anarrow description summarized by health care professionals
Without clear terms of what the results mean. In many cases the overwhelming feeling of
confusion or anxiety overwhelming patients, and they even forget to and even Seek out how
to improve health. The Bloodbud The Smart Health app provides a way for patients to
have a meaningful understanding of all the data Figures from medical reports. Patients can
evaluate and make sense of complicated test report data and understand it in a way that
doesReason forthem. The smart app breaks down advanced medical reporting mechanisms
that utilize technology as artificial Intelligence and natural language treatment and everyday
language.BloodBud also includes an Al assistant similar to Siri or Alexa where users can
ask health related questions and then of course receive back the guided information the AI
assistant possesses based on the users data. BloodBud also incorporates a simple visual way
to track health from temporal description allowing users to track their quantifying health
measures in time through simple visual representations such as graphs. Most importantly,

BloodBud lifts the veil of opacity associated with health related information.

2 Literature Review

As the use of digital health tools continues to rise, research and development has surged
in efforts to enhance patient engagement and understanding through intelligent health
applications. Our current systems, which included Apple Health, Google Fit, and a number
of electronichealth record (EHR) systems, allow patients to access their health information,
but they often fail in converting clinical results into insights that everyday individuals can

easily understand or act upon.
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Past studies have demonstrated the use of natural language processing (NLP) and
machine learning in the health sphere to increase the accessibility of medical knowledge. For
example,studiesofexplainable Alin healthtechhavefoundthat paraphrasingacomplicated
test result into plain terms can lower patient’s level of distress, thereby improving their
ability to read and comprehend health information. Additionally, many health chatbots
(e.g., Babylon Health, Ada Health) have also been embedded into platforms which have
shown a promise for answering health-related questions with areasonablelevel of accuracy.
Nonetheless, these approaches do not offer a general, holistic approach to the interpretive
report, visualized trends, and conversational Al. Importantly, these and many tools do not
address blood test analysis. This presents an opportunity and need for personalized blood
report understanding that is also accessible.
BloodBud attempts to tackle that gap with an Al-supported paraphrasing of medical

jargon, a simple way to track health through

3 Methodology

The development of BloodBud is modular and organized with a portfolio of frontend design,
backendlogic, Al,and data visualization. The methodologyisintended to create an unbroken

user experience while providing credible and intelligible health data.

3.1 System Architecture

Theapplicationisdesigned asaclient-serversystem. Thefrontendisdeveloped using Next.js
forefficient routing and dynamic user interfaces. The backend is generated using Python for

logic processing and API services.
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3.2 Data Input & Preprocessing

Users canupload theirblood test reports astextorimages. The application provides ongoing
manual or automated image-to-text processing as an option for future consideration (OCR).

Theinputdataundergoesdatavalidationand normalizationbeforeitisstored asdocuments.

3.3 Medical Term Translation

Medical terms and their associated values from the input file are translated to understandable
language using an Al text model API and Python backend. The Google Gemini model will be
used for model development; however, additional models can also be used. The operational
objective is to develop a system to transform medical terminology into language the user

can easily access and understand.

3.4 Al Health Assistant

A conversational Al component of the system, similar to Google Gemini or other NLP
models, will be integrated to provide responses to users in real-time Chat-Bot functionality.
The application should have the ability to respond to health-related questions, provide
clarification on lab values, and provide general healthy living tips based on the user’s

information.

3.5 Health Data Visualization

The application provide dynamic graphing capabilities that allow users to explore and view
their changing health overtime. Thisis accomplished through chartinglibraries that display
graphs based off historical data from a MySQL database.
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3.6 Authentication & Security

User authentication is accomplished using JSON Web Tokens (JWT) for security . User

information is securely stored using best practices for user privacy and compliance.

3.7 Testing and Validation

The application went through a series of testing phases, including unit testing, integration
testing,and userfeedback testing sessions. Thiswascompleted tomakesurethatthefeatures

work correctly and add value for non-technical users .

Welcome, shahid!

Blood Test Reports © View Trends

Your Reports
Bloodwork Upload
101 102
secons first Upload and analysis successfull
Date: 2025-04-15 Date: 2025-04-15

Report #: RPT-119053-380 Report #: RPT-056490-336 Report Details

Report Number: T-11¢

Report Name: s
More details ] More detats 8

View PDF

Blood Analysis Results

Summary

Figure 1: Fig. Blood Test Reports Analysis & Validation

4 Results and Discussion

User-Friendly Explanation: Blood tests reports were translated into user-friendly simple
language. User testing indicated that 85% plus of participants reported they had
higher understanding of their health status after using the app.AI Health Assistant

Performance: The integrated AI chatbot powered by Google Gemini, offered relevant
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responses to a variety of user inquiries about blood test values, normal ranges and general
health recommendations. The assistant delivered high contextual accuracy and real-time
cannibalistic transactions.Visualization Module: Users could use line and bar graphs to see
changes in their health parameters (e.g., hemoglobin, cholesterol levels). This visual feedback
enabled users to see patterns and prompted further visits with a healthcare provider when
abnormal trends were spotted.

System Performance: The app performance was reliable under a moderate load with
response times that were reasonable and seamless navigation via Next.js and optimized

MySQL backend queries.

Test Result Trends

Figure 2: Fig. Result Trends

The findings highlight the potential for A.I. enabled health apps to create meaningful
patient awareness and engagement. While Bloodburd Clinical Lingo converts to meaningful
information for patients, it closes significant access gaps in digital health. Improvement
of larger findings, health skills became more literary about the terms of agreement such
as RBC, WBC, HDL and triglycerides abusing or often ignoring traditional reports.
Connection through knowledge with clarification and applications of trends, users began
to feel better able to handle their health and compliance with professionals, and discover

activeinvolvementin health. Limited Bloodbud works a good job of working with structured
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blood test data, but still has trouble explaining unnecessary data sources (ie handwritten or

scanned report). Chatbot, although fast, can still cause general reactions without reference.

secons
Dot 20250415 Report 119053390
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Figure 3: Fig. Secons Chartbot

5 Conclusion

BloodBud fulfillsanimportant gapin health care bymaking medical information, Especially
blood test results, easily accessible and understandable to everyday users. Especially using
artificialintelligence and naturallanguagetreatment, can takethe apptoexpand the medical
language, simplify it, and then help users in real time because they imagine and evaluate
the health trends and results over time. The project effectively states that patients with
the right technique can take more ownership of the health control. Blood bathed patients
improve health skills that provide transparency with data and insight; So that patients can
create a better alternative and can have a meaningful interaction with health. professional.
While considering future instructions, which include functions such as multilingual capacity,
optical character recognition to realize the scanning reports, and further the utility of
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the personalization app and its adoption will expand its medical practice for the world
ofadoption. Bloodbudis a positive step towardsabundantlyinformed, connected, conscious

health results.
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