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I Augmented reality (AR) is one of the new technologies that is used in education, especially
medical education. This study aims to determine the requirements for developing an educational
application based on AR for teaching clinical coding.

[VETEEE In this descriptive-comparative study conducted in 2022, we first investigated the user interface
(U1) and functionality of the AR-based educational applications. The Ul features were extracted from 12
similar applications in Persian and English available in Google Play and Cafe Bazaar. To determine the
functionality features, the opinions of a panel of experts including professors of clinical coding from
Isfahan University of Medical Sciences in Iran were used.

[T The Ul features included search (found in 3 applications), scanners (found in 11 applications),
educational content classification (found in 9 applications), audio/text guides (found in 9 applications),

Key words: and about us (found in 8 applications) sections. The functionality features included testing of knowledge
Educational © and using images (2D, 3D).

application, : Due to the theoretical and practical nature of the clinical coding course, a section to solve
Augmented reality, © clinical coding scenarios is an important feature of AR-based educational applications for clinical coding.
Clinical coding © Also, the use of images (2D, 3D) in these applications can create a deeper impact on students’ learning.
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Extended Abstract

Introduction

ne of the most important activities of the

health information management depart-

ments is the coding of diagnoses and

measures. In fact, clinical coding is as-

signing an alphanumeric code to a diag-
nosis or a disease. The source of the clinical coding stan-
dards is the ICD-10 Reference book [1, 2]. Today, there
is a high demand for correctly coded clinical data many
healthcare settings. Codes are used as a basis for reim-
bursing treatment costs, tracking workload, allocating
resources, checking length of stay, and evaluating the
quality of care [3]. One of the important problems re-
lated to the coding of diagnoses and treatments is the ac-
curacy of coding. The results of a study reported 18.7%
errors among the codes of the main actions assigned to
the medical files [4] One of the reasons for the weakness
of coding is the lack of skill and ability of clinical coders
to extract correct codes. This problem can be due to their
non-practical training [5].

Educational technologies and specifically augmented
reality (AR) have the potential to provide a suitable
learning experience in the field of clinical coding and
surgical procedures [6]. For their optimal use, their
design and development should be done based on the
needs of users. Considering the importance of practical
training for clinical coders for reducing the coding errors
and given the necessity of using new tools for clinical
coding education based on new technologies, this study
aims to determine the requirements of AR-based educa-
tional applications for teaching clinical coding.

Table 1. The study applications

@ Journal of
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Methods

This is descriptive-comparative study, conducted in
2022 and in two steps. The first step was to determine
the presentation format of the content in the form of AR.
For this purpose, after the review of similar tools, the
features, capabilities and content format of the extract-
ed tools were listed. To extract similar applications, a
search was conducted in Google Play store and Cafe Ba-
zaar store using the keywords such as Medical Informat-
ics, Health Informatics, Virtual reality, and Augmented
Reality. The inclusion criteria for the applications were
being based on AR, being educational, being for the An-
droid operating system, being in Farsi or English, and
being free to download. The applications required pay-
ment for installation were excluded.

We found 252 applications in the Google Play store
and 841 applications in Cafe Bazaar. After removing du-
plicates, screening and applying entry and exit criteria, 4
applications from Cafe Bazaar and 8 applications from
Google Play remained, which were installed later (Table
1). Then, their user interface (UI) and functionality were
examined and extracted (Table 2). Eight features were
related to functionality and 9 features for UL

In the second step, according to the extracted features
and taking into account the nature of the clinical coding
course and the opinion of the clinical coding professors
of the Faculty of Management and Medical Information,
Isfahan University of Medical Sciences, the final fea-
tures of the AR-based educational applications for dis-
ease coding were determined (Table 3).

Applications from Google Play

Applications from Cafe Bazaar

ENUMA AR
AnatomyAR
AR Augmented Reality Anatomy
MetAClass
HUMANOID 4D+
AR MADICINE
Full Code Medical Simulation

The Human Body

Alefbazi
DidAR 2
LingoPam

Multiplication table -AR

Tavakoli P, et al. Identifying the Features of Augmented Reality Based Applications for Teaching Clinical Coding. JMIS. 2024; 10(1):68-81.
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Table 2. Features of the AR-based educational applications

Type Features Frequency
Teaching using educational videos 4
Teaching using images (2D or 3D) 8
Ability to select multiple body devices at the same time 1
360-degree image rotation 2
Functionality
Points for correct performance 1
Ability to upload 3D photos 1
Ability to upload videos 1
Ability to upload audios 1
Search 4
Scanner 11
ul Private account/ personal profile 2
Setting (color, font, sound, etc.) 3
About us 8
Results search, scanner, educational content classification, about

us section, and audio/text guide.

As shown in Table 3, the most frequent feature of
AR-based educational applications was the scanner fea-
ture to display the 3D model (n=11 out of 12). In other
words, this feature was introduced as a basic feature in
designing and creating an AR-based educational appli-
cation. The required features of AR-based educational
applications for clinical coding are divided into two gen-
eral groups of functionality and UI. The functionality is
divided into two categories of testing and teaching using
images (2D, 3D). The UI should have the features of

Conclusion

The AR is a new technology that has a huge potential
to create new educational methods and can provide new
opportunities for designing educational applications.
Paying attention to the functional, technical and content
features of educational applications based on AR is one
of the basic principles of developing these tools. One
of the most important features of AR-based educational
applications for clinical coding is to offer a section for

Table 3. Features of the AR-based educational applications for clinical coding

Type Features

Explanations

Testing

Functionality Teaching using im-
ages (2D or 3D)

Search

Scanner

Educational content

Considering the practical nature of the clinical coding course, it is necessary to focus on increas-

ing the users’ practical coding skills.

Preparing educational content in simple and understandable language using images (2D and

3D).

Access to desired words or contents at a higher speed.

After scanning, the image is processed and digital information, which can be images, audios or

videos, can be used accordingly.

o classification
About us

Audio/text guide

Categorization of all educational content to avoid user confusion.

It makes it possible for the users to contact the application developers to meet their needs, if
necessary.

To answer many common questions of users about the application and its functionality.

Tavakoli P, et al. Identifying the Features of Augmented Reality Based Applications for Teaching Clinical Coding. JMIS. 2024; 10(1):68-81. 70



https://jmis.hums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en

Modern Medical Information Sciences

Spring 2024. Vol 10. Issue 1 @ Journal of

tests and quizzes. According to the theoretical and prac-
tical nature of the clinical coding course, a test of disease
coding knowledge should an inseparable part of these
applications. Another most important feature related to
functionality is the use of 2D or 3D images for teaching.
Due to the nature of the clinical coding course, in which
physiological, histological, pathological and anatomical
topics are also used, the use of images and videos can
have a deeper impact on students’ learning.
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4. Augmented reality (AR)
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1. International Classification of Diseases (ICD)
2. Quality management

3. Case management
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