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ABSTRACT

This work attempts to answer how the latest cloud computing
technologies and low-code software development tools can sup-
port modern health care. The main scope of the work was the
design and implementation of an application using the Microsoft
Power Platform environment, including Microsoft Power Apps
and Microsoft Dataverse. Testing the implemented application
formed the basis for discussion and enabled the formulation

INTRODUCTION

Dynamic demographic changes, and above all, increasing life
expectancy, contribute to a surge in the number of patients,
which poses a challenge to the healthcare sector in terms of
effective management of their data [1, 2, 3, 4]. Technological
progress, especially in cloud computing services, is a response
to the growing need for information technology (IT) solutions
that provide fast, flexible, and secure access to data. On the
other hand, there is a need to develop medical informatics
software quickly and efficiently. An answer to such a need
could be a low-code development strategy.

Low-code tools may reduce time and coding barriers to clini-
cian participation in software development at medical sites. Many
low-code development platforms have already been introduced.
One of the most popular tools is Microsoft Power Platform, which
is a development tool in the cloud [5]. One of the tools available in
the Microsoft Power Platform is Power Apps, which can be used
to create business applications, including healthcare applications.
Power Apps also integrates with other Microsoft 365 tools, such as
Dataverse, SharePoint, and Dynamics 365, making it easier to use
various data sources and improve information management. The
platform offers robust security mechanisms for regulating access
rights to applications and data. It also enables flexible applica-
tion development to keep up with the evolving requirements of
the healthcare field. Applications created in Power Apps can be
adapted to various devices, allowing easy access to patient data
from desktop computers, tablets, and mobile devices.

This work attempts to answer how the latest cloud com-
puting technologies and low-code tools can support modern
health care [6]. In this article, existing technologies that use
cloud services to implement electronic patient records were
analyzed. The work also included the implementation and
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of potential benefits, limitations, and possible future enhance-
ments of the proposed solution. The development of this project
demonstrated great potential for using Microsoft Power Apps.
It was considered important for expanding telemedicine sys-
tems, improving access to medical information, and optimiz-
ing working time.

Keywords: electronic health record; telemedicine; cloud com-
puting; efficient development.

testing of a sample application with this type of service. The
article presents the application implementation process along
with the database design, as well as conclusions.

MATERIALS AND METHODS

Choice of the platform

At the beginning of this study, it was crucial to establish the
system requirements. The primary requirements are as follows:

— user information management: provide the ability to view,
modify, add, and delete personal data, vital signs, diag-
noses, prescribed medications, and treatment outcomes;

— access management: ensure that different authorization
levels are in place for various medical and administrative
personnel groups, such as physicians and technicians;

— prescription management: enable the creation of pre-
scriptions, including dosage and medication descriptions;

— appointment schedule and notifications: set appointments
and reminders for patients with upcoming appointments;

— monitoring of introduced modifications;

— backups of data to avoid any loss;

— data security: compliance with national and international
regulations for medical data protection, and encryption
of stored and transmitted data;

— efficiency: ensuring smooth operation, even under heavy
data load;

— scalability: the ability to maintain continuous perfor-
mance as the number of patients increases;

— availability: providing access to data at any time and
implementing fault tolerance mechanisms to minimize
the effects of possible unforeseen disruptions in the appli-
cation’s operation;
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— usability and intuitiveness: availability on multiple plat-
forms and an easy-to-use graphical user interface (GUI);

— version and update management: implementation of
updates without interrupting operation, providing
a history of changes, and the ability to restore previ-
ous versions.

Microsoft Power Platform was chosen to conduct this study
due to its extensive offerings, including a comprehensive col-
lection of existing manuals, simplicity, and many ready-to-use
components [7]. The ability to preview changes optimizes the
creation and testing process. Additionally, the platform meets
the requirements for security, scalability, and performance.

The database

The Microsoft Dataverse database was chosen to store the data,
as it integrates well with Power Platform tools like Power Apps
and Power Automate. This solution enables the centralization
of data that can be stored in a relational structure, which is use-
ful when implementing an electronic health record. Dataverse
offers advanced security mechanisms, similar to Power Apps,
which allow access control to sensitive data at various levels. It
is also flexible enough to adapt to the changing requirements
of the medical informatics system, and scalable to accommo-
date application development. Furthermore, Dataverse enables
data analysis by generating reports that can be used to assess
treatment efficiency.

The structure of the designed database consisted of 6 tables.
Graphically, it is presented in Figure 1.

Implementation of the application logic

The logic of any Power Apps application is implemented in
the form of functions [5], and consequently, this strategy was
utilized in this work. Basic error-handling methods were also
incorporated to maintain the consistency of data inputted into
the database through the application.

After users enter their name and password to log in, their
information is checked for accuracy. If there are any errors
or missing information, an error message will be displayed. If
the information is correct, a window will appear with a field
for entering the verification code that was sent to the email
address associated with the account. The “Login” button is
responsible for checking the accuracy of the code and will
take the user to the main application screen.

When a new account is created by clicking the “Register” button,
the system checksif all required fields are correctly filled out. If so,
the data is saved to the patient’s table. The “Set()” function then
assigns names to the variables and generates a 6-digit code, which
is sent to the email address provided in the form. Finally, the “Reset”
function clears all completed fields. The source code for this pro-
cess is associated with the click event of the “Register” button. For
physician or administrative users, the code is adjusted accordingly.

To update their information, patients can simply click on the

“Edit data” button located at the bottom of the main application
screen. Once they have made the necessary changes, they can
save their modifications by clicking on the “Save data” button.

A user logged in as a patient can make an appointment with
a selected specialist at an available date. After clicking the

“Register” button, a window with a summary of the registered
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FIGURE 1. The structure of the database, including the table and field names, as well as the table relations

Pomeranian J Life Sci 2025;71(3)

49



Aleksandra Wiraszko, Wojciech Chlewicki, Katarzyna Cichon

visit and the “Confirm registration” button appears. For ref-
erence, an example function associated with the “Register”
button is shown below:
1. Text(
2. “Specjalizacja: “ & cb_doctor.Selected.doctor_speciali-
zation & “
3. “& “Lekarz: “ & cb_doctor.Selected.doctor_first_name &
““& cb_doctor.Selected.doctor_last_name & “
4.“ & “Data: “ & Text(
5. DateTimeValue(available_app_gallery.Selected.appoint-
ment_date),
6.“dd/mm/yyyy”
7. )&"
8.“ & “Godzina: “ & Text(
9. DateTimeValue(varSelected Apt.appointment_time_slot),
10.‘hh:mm”
11.) & “- “ & Text(
12. DateAdd(
13. DateTimeValue(varSelected Apt.appointment_time_slot),
14.varSelected Apt.appointment_length,
15. TimeUnit.Minutes
16.),
17.“hh:mm”
18.) & "
19.“ & “Potwierdzenie rezerwacji wizyty zostanie wystane
na e-mail.”
20.)

Patch(

. appointments,

LookUp(

. appointments,

. appointment_date = varSelected Apt.date

),

{

. patient_first_name: currentUserFirstName,

9. patient_last_name: currentUserLastName,

10. patient_username: currentUserUsername,

11. appointment_status: varBookedStatus

12.}

13.);

14.0ffice3650utlook.SendEmail(

15. LookUp(

16. patients,

17. patient_username = currentUserUsername

18.).patient_email,

19."eKP Zawsze przy Tobie: Nowa wizyta”,

20'Wizyta u specjalisty “ & varSelectedApt.doctor_first_
name & ““ & varSelectedApt.doctor_last_name & “w dniu
“ & varSelected Apt.appointment_date & “zostata potwi-
erdzona!

21. Zaloguj sie na Twoje konto eKP, aby zobaczy¢ szczegdty.

22.Do zobaczenia!”

23.);

24. UpdateContext({show_popup_confirm: false});

25.UpdateContext({show_popup_new _visit: false})
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A user logged in as a physician can edit visit details, issue
prescriptions, and create examination summaries. Windows
that allow viewing patient data and details of a visit or exami-
nation have icons for triggering the generation of documents
in PDF format at the bottom of the screen (refer to Fig. 2). After
clicking the firsticon, a screenshot of the data displayed on the
screen will be created. The second icon functions as a control
for downloading the generated file.

The primary responsibility of the administration staff,
as implemented in the presented software, is to enter avail-
able doctors’ appointments into the “Appointments” table.
To complete this task, the employee selects a specialization
and a specific specialist and assigns them selected working
hours and the duration of the visit. The system allows for
half-hourly or hourly visits and displays available times in
a table. Furthermore, if the start time of work is later than
the end time, a warning notification will be displayed. The

“Enter available dates of the selected doctor” button divides
the available time into appointment durations. The system
then creates records in the database for specific appointment
dates with the status “Available”. The implementation of this
functionality is as follows:

1. If(

2. !IsBlank(cb_specialization.Selected.Value) && !IsBlank(cb_
doctor.Selected.Value) && !IsBlank(dd_start.Selected.
Value) && !IsBlank(dd_end.Selected.Value),

. ForAll(

. Sequence(

. DateDiff(

. dd_start.Selected.myDate,

dd_end.Selected.myDate,

. TimeUnit.Hours

L) FIf(

10. dd_length.Selected.Length = 30,

11. 2,

12.1

13.),

14.0

15.) As DATA,

16. Patch(

17. appointments,

18. Defaults(appointments),

19.{

20.appointment_title: Text(“Wizyta u “ & cb_specializa-

tion.Selected.Value),
21.appointment_date: DateValue(
22.Text(

23. dateSelected,

24. “dd/mm/yyyy”

25.)

26.),

27.doctor_username: (LookUp(

28.varSelectedDoctorData,
29.last_name = varDoctor
30.).doctor_username),

31. appointment_status: “Dostepne”,
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FIGURE 2. View of a sample summary of a medical examination

«u

32.patient_username: “
33.appointment_length: dd_length.Selected.Length,
34. appointment_time_slot: DateAdd(
35.dd_start.Selected.myDate,
36.dd_length.Selected.Length * DATA.Value,
37.TimeUnit.Minutes

38)

39.}

40. )

41.)

42. )

The technique of building user interface

When designing a GUI for an electronic patient record
application, it is crucial to consider the security of patient
data and the availability of specific functions for different
user roles. [t is essential to ensure that the interfaces for
patients, doctors, and administrative employees offer the
appropriate level of accessibility and functionality tailored
to the specific needs of each role [8]. To make the experi-
ence of using these interfaces seamless and user-friendly,
each interface is designed to be intuitive and comes with
a distinct color palette.

When it comes to building a GUI using Power Apps,
2 approaches can be taken. The first approach is to automati-
cally generate the GUI based on the data structure, while the
second approach is to manually assemble all GUI components
and then connect them to the data source [5]. A hybrid approach
that combines both methods can also be used, where the basic
structure of the screens is generated automatically and then
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adjusted interactively to meet the needs, abilities, and expec-
tations of each group of users.

The patient can access their personal information, medical
history, test results, and prescribed medications. Additionally,
they can view available appointment dates and schedule or
cancel appointments. The screenshot of the main user page
is presented in Figure 3.

When a physician logs in, he can easily choose a patient
from the list and view all of their assigned visits, complete
with details. The physician can also check and modify patient
data as needed. Any updates or new information must be con-
firmed, and the patient will receive an email notification of the
changes. Additionally, each page includes a convenient option
to generate and download a PDF document.

The administrative staff member operates solely within the
“Appointments” window. By selecting the appropriate speciali-
zation, the specific doctor, start and end times, as well as visit
duration, available dates can be inputted into the database
(refer to Fig. 4). A dynamic list is present on the page, display-
ing appointments for the selected date on the calendar, marked
with a circle. The present day is highlighted with a square,
while small dots beneath the dates signify appointment dates

assigned on those days.

RESULTS

The application was tested in terms of its compliance with
functionality requirements. The purpose of the tests was also
to identify areas that required further improvements. The
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FIGURE 3. View of the main page with patient data
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FIGURE 4. View of the visit schedule management screen

tests included setting up a new account, scheduling appoint-
ments, checking test results, and prescribing medications. The
criteria for assessing the results were the stability, usability,
and speed of the system. The application was tested by a phy-
sician and a nurse who use electronic telemedicine solutions
daily. Testers were given access to the application without
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instructions on its functionality and successfully completed
all steps necessary to use the electronic health record. Par-
ticular attention was paid to the ability to easily add, view, and
edit patient data. The importance of the smooth operation of
the application and ensuring reliable access to information
was emphasized.
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The main feedback provided was the removal of all unnecessary
steps and additional options that could be unnecessarily distract-
ing and thus complicate and extend the application’s usage time. It
was recommended to enable the user to go through the available
functions in the fewest possible number of clicks to obtain the
highest possible efficiency of the system. As a result of the consul-
tations, the “News” tab was removed, where it was planned to post
the latest notifications and health articles. All other anomalies
found during the testing process have been optimized accord-
ingly. The application should be as intuitive and easy to use as
possible, even for users without specialized technical knowledge.

In realistic conditions, medical staff very often start using
a given technology without prior training. Additionally, medi-
cal visits and check-ups are time-limited, hence the need to be
able to use the tool immediately and learn to use the most
important options as quickly as possible. Moreover, a crucial
element of application development is cooperation between its
creator and the implementing user to adapt the service to spe-
cific needs. The beginning of using a new system is a key time
to gain experience and refine any modifications. The program-
mer should be open to feedback from medical professionals
and respond promptly to suggested corrections.

Throughout the development of the application, it was of
utmost significance to prioritize the security of medical data
and safeguard against any misuse. However, in-depth tests
in this specific area have not yet been conducted, and further
investigation is required to ensure that the application meets
all necessary security standards.

DISCUSSION

Several authors [9, 10] presented the fundamental advan-
tages and challenges of cloud computing, as well as identified
potential areas for application development. Their work rec-
ommended improvements and research to enhance telemedi-
cine systems. This paper delves into the specifics and explores
the issues surrounding the implementation of the electronic
patient record application in Microsoft Power Apps, using the
Microsoft Dataverse database. This solution offers numerous
benefits to medical staff and patients alike. Some of the advan-
tages of this approach include:

— flexibility and scalability (thanks to integration with
Microsoft Dataverse, the application can be adapted
to changing needs, new features, and the development
of healthcare infrastructure);

— data security (Microsoft Power Platform offers advanced
data security mechanisms, which allow you to configure
different levels of access for different roles in the applica-
tion, ensuring the protection of sensitive information);

— integration with other tools from the Microsoft 365 suite
(this enables smooth data management and collabora-
tion within various medical organizations);

— speed of testing (Power Apps allows the solution to evolve,
which allows for smooth adaptation to current health-
care needs);
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— facilitated mobile operation (the application created in
Power Apps can be accessed from any electronic device
with an Internet connection, which gives high mobility
to users).

[tis worth noting that despite several advantages, the imple-
mented and tested application in this study has certain limita-
tions and weaknesses that must be taken into account:

— limitations of available functions (in particular regarding

the implementation of advanced algorithms or processes);

— possible performance problems (this is especially true

for large databases, and performance optimization may
require additional work);

— the need for strict management and control of data (to avoid

problems related to its security, availability and integrity);

— dependence on the cloud supplier (may lead to decision-

-making restrictions regarding updates, changes in the
pricing policy, or possible changes in the functionalities
of the platform);

— licensing and maintenance costs (especially if the number

of users is growing or more computing power is needed).

Before commencing such an application, it is crucial for
organizations to carefully assess their needs, objectives, and
capabilities. This will enable them to mitigate any potential
drawbacks through meticulous planning, configuration, and
management. Once we had successfully developed and tested
the electronic patient card application in Microsoft Power
Apps, utilizing the Microsoft Dataverse database, we were
able to derive valuable insights about its applicability in the
medical field. This methodical approach facilitated compre-
hension of the application’s requirements and potentialities.
They are as follows:

— flexibility and speed of implementation (this allows for
optimal adaptation of the interface and functionality
to the changing needs of the medical environment);

— the need for a thorough analysis of requirements (it is
crucial to understand the needs of users, both patients,
doctors, and administrative staff);

— the importance of protecting sensitive data (the imple-
mentation of the solution requires special attention to the
protection of patient data);

— monitoring and optimizing performance (necessary to main-
tain the appropriate quality of services, especially in a situ-
ation where the number of users increases significantly);

— potential for further development of the application
(through integration, adding new functionalities, and
adapting to evolving needs).

When developing a solution using Microsoft Power Platform, it
is important to consider the potential directions of development:
— integrations with other medical systems (ensuring interoper-
ability requires cooperation with other telemedicine service
providers, but is a key application improvement that would
enable a smooth flow of data between different platforms);
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— the extension of functionality (adding new modules, such
as the exchange of messages between the patient and
the doctor, the incorporation of a payment system for
visits, or the management of medical recommendations);

— improvements in the user interface (introducing improve-
ments that increase the usability and intuitiveness of
the application);

— improving accessibility for people with disabilities (the abil-
ity to modify the contrast of the view and font size, ensuring
greater legibility and customization of audio messages);

— data analysis and report generation (development of the
ability to create statistics on health status, disease trends
or treatment effectiveness);

— improvement of security (implementation of new secu-
rity protocols and response to new challenges related
to cybersecurity);

— personalization of the application (adaptation to the spe-
cifics of various medical facilities, taking into account
their unique needs and procedures);

— regular testing of performance and scalability (in terms
of the number of users and the size of the stored data
and analysis of possible ways to optimize the operation);

— conversion of the table from Dataverse to Azure, due
to a wider range of services and capabilities (in this case,
the Xamarin Forms platform would be used to create
the application, and the software in the Microsoft Visual
Studio environment).

These conclusions highlight the significance of analyzing
data, protecting it, and continuously improving applications
that are based on the genuine needs and expectations of users.
Implementing such solutions is an ongoing process that demands
constant attention and adaptation to changing conditions.

CONCLUSION

The development of telemedicine solutions, like software uti-
lizing an electronic patient card, plays a significant role in the
advancement of healthcare systems. While analyzing the avail-
able solutions and implementing the application, several benefits
were identified, but some challenges were also encountered. The
efficiency of the electronic patient record was vital in enhancing
access to medical information and optimizing working time. The
difficulties faced during the research were mainly due to issues
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related to the integration of different IT systems, safeguarding
sensitive data, and adapting applications to the ever-changing
needs and regulations concerning patient data protection.
The developed application with an electronic patient record is
an effective tool, but it needs to be continuously improved to pro-
vide a higher quality of care. Continuation of this work should focus
on further improvement of the systems, implementing solutions
in the field of cybersecurity, and optimization of data processing.
This work is the starting point for the low-code development
and expansion of the applications utilizing an electronic patient
record, taking into account the requirements for the improvement
of this type of system in the context of data security and the func-
tionality of the user interface. There is a need to further improve
such systems to better serve the needs of patients and medical
staff while meeting current safety standards and regulations.
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