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I. INTRODUCTION

The digitisation of healthcare records has become 

increasingly critical in modern medical practice, yet small-

sized healthcare organisations often struggle to adopt 

Electronic Medical Records (EMR) systems due to 

financial constraints, technical complexity, and the absence 

of solutions tailored to their specific needs [1]. 

International Classification of Diseases (ICD) coding, 

essential for standardised diagnosis documentation, 

reimbursement, and epidemiological tracking, presents 

particular challenges for these organisations [10]. Current 

EMR solutions in the market are predominantly designed 

for large hospitals and healthcare networks, leaving smaller 

clinics, private practices, and community health centres 

with limited affordable options. 

This research addresses the fundamental question: How 

can a Python-based stand-alone EMR application be 

designed to effectively meet the ICD coding and medical 

records management needs of small-sized healthcare 

organisations? The study aims to develop a user-friendly, 

cost-effective solution that leverages Python's versatility 

while prioritising data security, regulatory compliance, and 

seamless integration with existing workflows. 

The significance of this work lies in its potential to 

democratize access to quality EMR technology. Small 

healthcare providers constitute a substantial portion of the 

healthcare delivery system, yet they remain underserved by 

current health information technology offerings [3]. By 

creating an application that operates without expensive 

server infrastructure, complex installation procedures, or 

recurring licensing fees, this research contributes to 

healthcare equity and improved patient outcomes at the 

community level. 

Furthermore, accurate ICD coding directly impacts 

healthcare quality measurement, resource allocation, and 

clinical research. Manual coding processes are prone to 

errors and inefficiencies, while automated solutions remain 

inaccessible to smaller organisations [8]. The proposed 

application integrates intelligent coding assistance that 

suggests appropriate ICD codes based on diagnosis 

descriptions, reducing cognitive burden on healthcare 

providers and improving coding accuracy. 

This paper presents the complete development lifecycle of 

the EMR application, including requirements analysis, 

system architecture, implementation details, user testing 

results, and future enhancement possibilities. The 

methodology section describes the mixed-methods 

research approach employed, while the results and 

discussion sections evaluate the application's performance 

against defined objectives. 

II. METHODOLOGY

A. Research Design

The study employed a mixed-methods research strategy

combining qualitative and quantitative approaches to gain

comprehensive insights into the requirements and

challenges of small-sized healthcare organisations. This

methodological triangulation strengthened the validity and

reliability of findings while enabling a nuanced

understanding of the complex interplay between

technological solutions and healthcare workflows [7].

B. Data Collection

Four primary data collection methods were utilised. First, a

systematic literature review examined existing research on

EMR systems, ICD coding practices, and Python-based

health informatics applications. Second, semi-structured

interviews were conducted with fifteen stakeholders,

including healthcare professionals, administrators, and IT

personnel from ten small-sized healthcare organisations

across Bengaluru. Third, online surveys distributed to

medical coders and healthcare practitioners collected

quantitative data on feature preferences and usability

expectations. Finally, iterative user testing sessions with

prototype versions gathered real-time feedback on

application functionality and user experience.

C. Sample Selection

Purposive sampling was employed to select participants

with direct experience in medical records management and

ICD coding. Inclusion criteria required a minimum of two

years of experience in small healthcare settings and

familiarity with current documentation processes. Sample

size was determined by data saturation principles, where

additional interviews ceased to yield new thematic insights

[2].
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ICD codes. All records are stored in structured Excel 

format, enabling easy backup, audit, and external analysis. 

ICD Coding Assistance: Based on diagnosis text input, the 

application searches a built-in ICD-10 code mapping 

database and suggests appropriate codes. This feature 

reduces coding errors and accelerates documentation while 

maintaining coding standards compliance. 

Document Management: Healthcare providers can upload 

scanned documents, medical reports, and images 

associated with patient records. Files are stored in 

organised directory structures with secure naming 

conventions, preventing unauthorised access [8], [9], [10]. 

Search and Retrieval: Advanced search functionality 

enables record retrieval by patient name, ID, diagnosis, or 

date ranges. Search results display in sortable tables with 

direct access to complete records and associated 

documents. 

Backup and Restore: Comprehensive backup functionality 

creates timestamped archives of all patient data and 

documents. Restore operations enable recovery from 

previous states, providing data protection against 

accidental loss or corruption. 

Fig. 1. Data Flow Design of the EMR Application 

IV. RESULTS AND DISCUSSION

A. Application Functionality

The developed EMR application successfully implements

all planned features with intuitive user interfaces accessible

D. Data Analysis

Qualitative interview data were analysed using thematic

analysis with NVivo software, involving systematic

coding, categorisation, and pattern identification.

Quantitative survey data were analysed using SPSS to

generate descriptive statistics, including frequencies,

percentages, and measures of central tendency.

Comparative analysis synthesised findings across data

sources to identify convergences and divergences.

E. Development Framework

The application development followed Agile Scrum

methodology, with two-week sprints enabling continuous

stakeholder feedback and iterative refinement. The Scrum

team consisted of a Product Owner (healthcare domain

expert), Scrum Master (project coordinator), and

development team (three Python developers). Sprint

planning, daily stand-ups, sprint reviews, and

retrospectives structured the development process,

ensuring alignment with user needs throughout the six-

month development phase [4].

III. SYSTEM DESIGN AND ARCHITECTURE

A. Technology Stack

The application is built on Python 3.7.3, selected for its

stability, extensive library ecosystem, and cross-platform

compatibility [5]. PySide2 provides the Qt-based graphical

user interface framework, enabling professional-looking

cross-platform applications with native performance. Qt

Designer facilitated visual interface design, accelerating

development while ensuring usability best practices.

Data persistence is achieved through Excel files (XLSX 

format) via the openpyxl library, eliminating database 

server requirements while maintaining familiar data access 

patterns for healthcare administrators. The OS and Shutil 

libraries handle file operations and directory management, 

while PyInstaller packages the application as standalone 

executables for Windows, macOS, and Linux platforms 

[5], [6]. 

B. Application Architecture

The application follows Model-View-Controller (MVC)

architecture with clear separation between data

management, user interface, and business logic

components. The data layer manages Excel file operations,

patient record storage, and ICD code mappings. The view

layer implements all user interface elements designed in Qt

Designer, while the controller layer handles user

interactions, validation, and workflow coordination [7].

C. Core Features

Patient Record Management: The system enables

comprehensive patient data entry, including name, unique

identifier, attending physician, admission and discharge

dates, diagnosis descriptions, and automatically suggested
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to users with basic computer skills. Login functionality 

ensures secure access with numerical employee IDs and 

password protection. The main interface presents clear 

sections for adding new records, searching existing 

records, and managing backups [11], [12], [13]. 

User testing with twelve healthcare professionals 

demonstrated that new users could complete standard tasks 

— including patient registration, diagnosis entry with ICD 

code suggestion, document attachment, and record retrieval 

— within an average of 8.5 minutes without prior training. 

This rapid on boarding validates the interface design 

philosophy, prioritising simplicity and workflow alignment 

[14]. 

B. ICD Coding Accuracy

Testing with 50 sample diagnosis descriptions showed that

the application's coding suggestion feature achieved 94%

accuracy when compared with expert medical coder

assignments. Discrepancies primarily occurred with

complex multi-condition diagnoses where the application

suggested the primary condition code but missed secondary

codes. This limitation was addressed through interface

enhancements, allowing manual code selection and

multiple code assignments per diagnosis.

C. Performance Evaluation

Application performance testing demonstrated rapid

response times with Excel files containing up to 10,000

patient records. Record addition completed within 0.3

seconds, while search operations returned results in under

1 second for all search criteria types. Document upload

handling scaled efficiently with file sizes up to 50 MB,

limited primarily by underlying file system performance.

(a) 

(b) 

Fig. 2. Login Interface (a) and Software Interface (b) 

D. User Satisfaction

Post-implementation surveys with twenty users revealed

high satisfaction ratings across all measured dimensions.

On a five-point Likert scale, ease of use averaged 4.7,

feature completeness 4.5, reliability 4.6, and overall

satisfaction 4.8. Qualitative feedback highlighted

appreciation for the application's simplicity, absence of

ongoing costs, and the ability to access patient data without

internet connectivity.

E. Comparison with Existing Solutions

When compared with commercial EMR systems, the

developed application offers distinct advantages for small

healthcare organisations. Zero licensing costs, standalone

operation requiring no server infrastructure, and simplified

training requirements address barriers that previously

prevented EMR adoption. However, limitations include the

absence of multi-user concurrent access, a lack of HL7

interoperability standards, and no built-in reporting

analytics.

These trade-offs reflect conscious design decisions 

prioritising accessibility and affordability for the target 

user population. Organisations requiring advanced features 

such as multi-location synchronisation or complex billing 

integration may require complementary solutions [15]. 

V. PROJECT MANAGEMENT APPROACH

A. Scrum Implementation

Agile Scrum methodology proved essential for managing

the complexity of healthcare software development while

maintaining responsiveness to user needs [6]. The product

backlog evolved significantly over six months as user

testing revealed unanticipated requirements and workflow

considerations. Sprint planning sessions prioritised features

based on user value and technical dependencies, while
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analytics dashboards would provide population health 

insights currently unavailable to small organisations. 

Mobile companion applications for field data collection 

represent another valuable enhancement direction [19]. 

VII. CONCLUSION

This research successfully designed, developed, and 

evaluated a Python-based stand-alone Electronic Medical 

Records application addressing the specific needs of small-

sized healthcare organisations for ICD coding and patient 

record management. The application demonstrates that 

accessible, affordable EMR technology can be created 

using open-source tools and thoughtful design principles 

without compromising functionality or security. 

Key contributions include a validated requirements 

framework for small healthcare EMR systems, a reference 

architecture leveraging Python and Excel for accessible 

health informatics applications, and empirical evidence of 

user satisfaction and workflow efficiency improvements. 

The application's standalone nature eliminates 

infrastructure barriers that previously prevented EMR 

adoption among resource-constrained providers. 

Scrum methodology proved instrumental in managing the 

complexity of healthcare software development while 

maintaining alignment with evolving user needs. The 

iterative approach enabled continuous refinement based on 

real-world testing, resulting in a solution that genuinely 

addresses practitioner workflows rather than imposing 

theoretical models [20]. 

As healthcare continues its digital transformation, ensuring 

that all providers, regardless of size, can participate in 

electronic records and standardised coding becomes 

increasingly critical. This work demonstrates that Python-

based solutions can play a significant role in democratizing 

access to health information technology, ultimately 

contributing to improved patient care outcomes across the 

healthcare delivery spectrum. 
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