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Abstract

Background: Oral health is a vital component of overall human health. In recent years, mobile health applications (mHealth
applications) have emerged as innovative tools to enhance health literacy and promote behavior change related to oral hygiene.
Analyzing user feedback in app stores provides actionable insights into user experience, functional limitations, and opportunities
for improvement. Leveraging artificial intelligence, particularly advanced language models such as ChatGPT, offers a novel
opportunity for precise, rapid, and structured processing of these reviews.

Methods: This descriptive-analytical study was conducted in 2025. A total of 135 applications from Bazaar and 28 applications
from Myket were initially retrieved. After applying screening criteria—removing duplicates, irrelevant applications, child-specific
games, and applications with fewer than 1000 installs—12 applications were selected for final analysis. Screenshots of user reviews
were processed using ChatGPT for sentiment and semantic analysis, categorizing comments into positive, negative, or neutral
groups and five rating levels from excellent to very poor. Key themes and improvement suggestions were subsequently extracted
by the model.

Results: Users primarily emphasized the need for regular updates, improved technical performance, and enhanced user interface
design. The Al-based analysis demonstrated structured output and efficiency in providing a comprehensive overview of user needs
and perceptions.

Conclusion: Advanced language models such as ChatGPT may serve as useful tools for analyzing user feedback and improving the

quality and usability of digital health applications.
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Introduction

Oral diseases are among the most common non-
communicable diseases worldwide and entail significant
economic and social consequences.! Oral health
constitutes an essential part of general health and is a key
factor influencing individuals™ quality of life and overall
well-being.>* According to the World Health Organization
(WHO) report in 2022, approximately 3.5 billion people
globally are affected by oral diseases, with three-quarters
of cases occurring in middle-income countries.*

Various preventive methods exist for oral diseases,
including brushing teeth at least twice daily with fluoride-
containing toothpaste and regular flossing.” However,
in recent years, educational approaches have gained
prominence as effective strategies for prevention.® With
the advent of modern technologies, particularly in

communications,’ the ability to utilize diverse educational
strategies, methods, and tools for improving oral health
has expanded.® Mobile phones have increasingly become
an integral part of daily life, playing a significant role
across multiple domains such as health, education, and
entertainment.’ As of 2024, the number of smartphones
worldwide has reached approximately 4.88 billion,
covering about 60.42% of the global population.”
Furthermore, the WHO reported that by mid-2020,
around 96.7% of the world’s population lived in areas
covered by mobile networks."

Mobilehealth (mHealth) isarelativelynew termreferring
to the use of mobile phones and wireless communication
technologies to enhance healthcare services.'” In recent
years, the development and expansion of mHealth
applications have provided opportunities to improve
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access to health information and promote individual
health and well-being through mobile technologies."*!*
These applications are employed in various fields such as
disease prevention, health promotion, patient education,
self-management, and remote monitoring.”” Today,
mHealth applications are gradually replacing traditional
educational methods such as oral instructions, printed
materials, and instructional videos, which often fail to
meet diverse learning needs.'

The use of mobile applications holds great potential
for changing and promoting healthy behaviors in oral
health and can play a significant role in improving public
health. However, one of the key factors in the success of
these applications is user-friendly design that that adapts
to individual patient needs.’ Study findings indicate that
designing user interfaces based on user needs, especially
in the oral health domain, is essential for successful
outcomes.'” Developing mobile applications with a focus
on user experience enables individuals to track their
health, access medical resources, and engage in preventive
activities.'® Conversely, poorly designed software that
neglects users’ abilities and needs may lead to reduced
functionality and effectiveness.'*?

In this context, analyzing user feedback from mobile app
stores provides valuable insights into user expectations,
usability challenges, and perceived application quality.
The present study focuses on Iran, where mobile health
applications are predominantly distributed through local
app stores such as Café Bazaar and Myket, which host
a large number of health and medical applications for
Persian-speaking users.”'

Research into Persian mobile health applications—for
example in COVID-19 management—has systematically
searched Bazaar and Myket to identify and evaluate
local applications.”? These studies illustrate that the
characteristics and quality of applications in Iranian stores
may differ from those in foreign app stores, underlining
the need to investigate user feedback specifically within
this ecosystem.*>*

Additionally, extracting insights from user reviews is
particularly important, as user comments in app stores
have been associated with application adoption patterns,
download behavior, and perceived usability.*

In recent years, various automated techniques and
systems have been proposed for extracting and analyzing
user opinions and sentiments from reviews posted in app
stores®. However, the lack of effective tools for collecting
and processing these data can limit the analyst’s ability
to extract relevant and valuable information®**. Recent
advances in artificial intelligence (AI) technologies,
manifested in tools such as ChatGPT, Claude, Bard,
Copilot, and Copy AI, have attracted considerable
attention and opened new horizons in textual data
analysis®. These technologies enable more precise and
deeper analysis of user reviews, allowing rich insights
regarding application features and quality to be obtained
through Al-based text mining methods”. Such user-
centered feedback can assist developers in identifying

weaknesses, improving software quality, and addressing
existing shortcomings®.

The aim of this study was to identify and screen oral
health-related applications available in the Iranian app
stores Bazaar and Myket, and to analyze user reviews using
ChatGPT. This analysis seeks to uncover user perspectives
and experiences regarding these applications, with the
objective of extracting practical insights to enhance the
quality of existing applications and develop more effective
tools for oral health education and promotion. Despite
the increasing interest in Al-based analysis of mobile
health applications, previous research has primarily
focused on English-language applications and general
mHealth applications, with limited attention to oral health
applications or applications in non-English contexts. No
study has systematically examined user reviews of Persian
oral health applications, particularly those distributed
through Iranian app stores, using advanced Al tools such
as ChatGPT. By addressing this gap, the present study
provides a detailed AI-driven analysis of user feedback in
a non-English setting, offering contextually relevant and
practical insights for improving oral health applications.

Methods

This descriptive-analytical study was conducted in 2025
with the aim of identifying oral health-related applications
in Iranian app stores and analyzing user reviews of these
applications using artificial intelligence technology. Given
the importance of mHealth applications and the role of
user feedback in their improvement, the research process
was designed in three systematic phases to identify,
screen, and analyze relevant applications.

Phase 1: Application Identification

In this phase, a comprehensive and systematic search was
performed in two Iranian app stores, Bazaar and Myket,
to identify oral health-related applications. Relevant
keywords such as “oral,” “dental,” “oral hygiene,” and “oral
health” were selected and applied in the search sections of
each store to retrieve all applications directly or indirectly
related to these topics. Initial data, including application
names, descriptions, number of downloads, and user
reviews, were collected. This phase was completed before
the end of December 2024.

Phase 2: Screening and Final Application Selection

Following initial collection, the applications were
screened based on the inclusion and exclusion criteria.
Android applications appearing in both Café Bazaar and
Myket that shared the application name, developer, core
functionality, and content were defined as duplicates.
In such cases, only one instance of the application was
retained for analysis to avoid redundant data entry and
overrepresentation. Applications unrelated to oral health
were excluded. Additionally, games designed specifically
for children under six years old were removed due to
incompatibility with the study’s objectives. Applications
with low download counts (below the defined threshold)

2 \ J Oral Health Oral Epidemiol 2026;15:2510.1797



ChatGPT for evaluating oral health apps

or technical performance issues were also excluded. This
rigorous screening aimed to ensure that only high-quality
and relevant applications progressed to the next phase,
allowing for more accurate and valid analysis of user
reviews.

Phase 3: User Review Analysis Using Artificial
Intelligence

In the third phase, the ChatGPT-40 language model
was employed to analyze user review content. Initially,
attempts were made to provide the model with direct
access to user reviews in the Bazaar and Myket app stores;
however, due to technical limitations and security policies,
direct access was not possible. Therefore, screenshots of
user reviews for each application were manually collected
and provided as input to the model. We wrote a series of
prompts to develop a valid model for the chatbot (See
Appendix 1). First, we wrote simple prompts to determine
whether ChatGPT is able to read the screenshot correctly.
We then iterated the prompts by changing details and
applied the same process to multiple screenshots. Finally,
we organized all the photos into 12 zipped files from
which ChatGPT could extract the targeted variables. The
AT model entered the data into an Excel® spreadsheet for
further analysis.

The screenshots containing textual user feedback
included informal or short comments, which were all
taken into consideration and analyzed by ChatGPT-
40. The study objectives and analysis steps, including
sentiment classification into positive, negative, and neutral
categories, extraction of key themes, and generation of
improvement suggestions, were clearly defined for the
model. To enhance output accuracy, iterative multi-
step interactions with the model were conducted, and
the structured Excel files containing the results were
reviewed. The research team also verified the accuracy of
the categorization and coding performed by the model.
After several rounds of revision and refinement, the final
output was obtained, exhibiting appropriate accuracy,
coherence, and content coverage.

Through textual content analysis, the model classified
reviews into three categories based on sentiment and
feedback quality: positive, negative, and neutral. This
approach enabled rapid and precise analysis of large
volumes of textual data, facilitating a better understanding
of each application’s strengths and weaknesses from users’
perspectives. The insights derived from this analysis
serve as an effective tool for improving the quality and
performance of oral health applications.

Ultimately, the structured implementation of search,
screening, and data analysis phases using artificial
intelligence technology allowed comprehensive collection
and precise evaluation of oral health applications and
their associated user feedback.

Al interaction protocol and reproducibility
ChatGPT-40 (OpenAl; accessed in 2025) was used as an
Al-assisted analytic tool to support preliminary coding

of user reviews. A standardized prompt template was
applied across all included applications to (1) classify
review sentiment (positive/negative/neutral), (2) extract
recurring themes, and (3) generate suggestions for
improvement. Prompt wording and output structure
were piloted on a subset of screenshots and refined
to improve clarity and consistency. After finalization,
the same template was used for all applications. Model
outputs were exported in structured tables for subsequent
review and synthesis.

Human verification was performed by the research team.
Al-generated sentiment labels and themes were reviewed
against the screenshots; overlapping categories were
merged, ambiguous labels were refined, and final themes
and suggestions for improvement were consolidated
through consensus discussion. Thus, the AT model served
as a first-pass coding assistant, and interpretive synthesis
was conducted by the authors.

The overall analytical workflow is illustrated in Figure 1.

Ethics and privacy considerations

All data analyzed in this study consisted of publicly
available user reviews displayed within Café Bazaar and
Myket. No personal identifiers were collected, stored,
or reported. The data were used in aggregated form
for research purposes, and the study procedures were
designed to respect user privacy and comply with platform
data-use expectations.

Responsible use of large language models

Large language models may produce errors, omit context,
or generate non-transparent reasoning. To mitigate
these risks, we applied a standardized prompt template,
conducted pilot refinement, and performed human
verification and consensus-based thematic consolidation.
Because formal validation against independent expert
coding was not performed, findings should be interpreted
as exploratory.

Results

Comparison of Applications Based on User Ratings and
Number of Installs

In this study, a total of 135 and 28 applications were
initially retrieved from Bazaar and Myket app stores,
respectively, to identify applications related to oral health
education. During the first screening phase, applications
that did not meet the predefined criteria were excluded.
Specifically, 11 applications were excluded due to
duplication across the two stores, 46 applications were
excluded for lacking topical relevance to oral health, 36
applications were excluded because they were purely
game-based and targeting children under six years old,
and 58 applications were excluded due to having fewer
than 1,000 downloads (See Figure 2).

After applying these filters, a total of 12 eligible
applications were selected for the final analysis (Table 1).
These applications exhibited considerable variability in
technical criteria and performance indicators such as
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Figure 1. Al-assisted thematic analysis workflow
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Figure 2. Screening process of retrieved applications

number of installs and user ratings. Some applications had
install counts ranging from 1000 to 10,000 downloads,
and their user ratings in the app stores were above 4 out
of 5 stars. These characteristics may indicate a relative
user satisfaction regarding user experience, educational
content, and application performance quality.

Several applications included in the final list had lower

ratings and fewer installs. The reason for this lower user
rating will be clarified in the next stage of analysis, which
aims to provide valuable insights for developers and
policymakers in the digital health domain.

Analysis of the Impact of User Feedback
User feedback, analyzed using the ChatGPT-4o artificial
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Table 1. List of Dental and Oral Health Applications

#  App Name Name URL Downloads  Star rating
1 Mouth and Teeth App No. 1 https:/cafebazaar.ir/app/com.ahmadi.dahandandan 5000 4.5
2 Dental Knowledge App No. 2 https:/cafebazaar.ir/app/dr.jamal.soltani.app 2000 4.6
3 Dental Medicine App No. 3 https:/cafebazaar.ir/app/iramozesh.dandanpezeshke.d 2000 3.1
4 Teeth App No. 4 https:/cafebazaar.ir/app/kalale.dandanpezeshki 1000 4.6
5  Teeth* App No. 5 https:/cafebazaar.ir/app/dandan.darmani.tiksestem 1000 4.6
6  Dental Medicine* App No. 6 https://cafebazaar.ir/app/san.dandonpezeshki 5000 4.3
7 Natural Tooth Pain Relievers  App No. 7 https://cafebazaar.ir/app/soha.dandan.farsibook 10000 4.3
8  White and Healthy Teeth App No. 8 https://cafebazaar.ir/app/DandaneSefid.Salem 1000 4.5
9  Home Dental Treatments App No. 9 https://cafebazaar.ir/app/ir.azadi.treatment 5000 3.7
10  Caring for Teeth App No. 10 https://cafebazaar.ir/app/com.bookdroid.Dandaaan 2000 4.9
11 Dental Information App No. 11 https://cafebazaar.ir/app/mosbat.ettelaatedandanvadandanpezeshki 1000 3.5
12 Dental Consultation App No. 12 https://cafebazaar.ir/app/com.soroush_clinic 2000 4.6

Some applications are marked with an asterisk (*) to avoid confusion with other applications with identical or very similar names.

intelligence model and categorized into three main
themes—positive, negative, and neutral—can play a
significant role in understanding the perceived quality of
the applications. The analysis revealed a clear correlation
between the content of user reviews and the overall
application ratings in the app stores.

Applications that received the highest volume of
positive feedback generally achieved higher user
ratings and better rankings. These applications were
predominantly appreciated for their stable performance,
user-friendly design, and valuable educational content.
In contrast, applications with predominantly negative
reviews typically had lower ratings. Common criticisms
included execution errors, insufficient content, and poor
user experience.

These findings suggest that effective user engagement,
responsiveness to user needs, and
improvement of application performance can directly
influence user satisfaction and, ultimately, the ranking
and credibility of applications available in app stores.

continuous

Content Analysis of User Feedback Using Artificial
Intelligence

In this phase of the study, the ChatGPT AI model was
employed to qualitatively analyze the content of user
reviews. All collected reviews—obtained via screenshots—
were introduced to the model and categorized based
on emotional and semantic content into three main
groups: positive, negative, and neutral (Table 2). This
initial classification provided an overall picture of user
attitudes toward the applications and formed the basis for
extracting key themes in subsequent analyses.

Positive feedback primarily focused on features such
as ease of use, user-friendly design, smooth performance,
diversity of educational content, and understandable
language. Users expressed satisfaction with easy access
to information, fast application performance, and the
practicality of the content.

Conversely, negative feedback often pointed to technical
execution issues, insufficient updates, incomplete or

outdated content, intrusive advertisements, and a
mismatch with user needs. Some reviews criticized the
low quality of images or instructional videos and the
absence of adequate guidance within the applications.

Neutral comments usually involved general descriptive
statements about the applications without a positive
or negative stance, often providing informational or
descriptive content (e.g., application name, topic, or
simple requests to developers).

In addition to sentiment classification, the ChatGPT
model identified and extracted key themes related to
the strengths and weaknesses of the applications. Based
on these themes, recommendations for application
improvement were also generated (Table 3). These
suggestions included the need for regular updates,
increased diversity of educational content, optimization
of the user interface, resolution of technical bugs, and
greater attention to the specific needs of different age
groups (Table 3).

Overall, this Al-based analysis was able to provide a
comprehensive and in-depth understanding of users’
perceptions and expectations regarding oral health
applications with high speed and a structured output—
difficult to achieve using traditional manual data analysis
methods due to time constraints and human factors.

Discussion

The present study explored the applicability of ChatGPT
as an Al-driven tool for analyzing user-generated reviews
of oral health applications available in Iranian app stores.
Rather than merely summarizing user opinions, the
findings demonstrate that large language models can
facilitate a structured interpretation of unstructured
textual feedback, enabling the identification of recurring
strengths and weaknesses across health
applications.

The categorization of user reviews into positive, negative,
and neutral themes provided insight into how quantitative
indicators such as installation counts and ratings may not
fully capture user satisfaction. For example, applications

mobile
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Table 2. Number and categorization of extracted reviews

Name (App No.) Logo Screenshots Reviews % Positive Reviews % Negative Reviews % Neutral Reviews
App No. 1 @ 10 50 80 10 10

App No. 2 e 8 40 75 12 13

App No. 3 0 5 30 70 15 15

App No. 4 Vi 3 20 60 20 20

App No. 5 15 60 85 5 10

App No. 6 20 71 78 10 12

App No. 7 12 45 74 14 12

App No. 8 9 38 68 20 12

App No. 9 i 14 52 81 9 10

A e

pp No. 10 fw 11 41 62 25 13
App No. 11 é{‘ 18 65 84 6 10
“Ma
A ¥
pp No. 12 l} 13 47 72 15 13

Table 3. Ranking, key themes, and recommendations

Name Key Themes Recommendations Rank
App No. 1 Helpful and educational Add more interactive educational features 2
App No. 2 Good for beginners, with some flaws Fix reported bugs and increase speed 6
App No. 3 Average performance Enhance efficiency for advanced users 8
App No. 4 Basic but informative Include more comprehensive content 11
App No. 5 Comprehensive and easy to use Maintain current quality but improve visual effects 1
App No. 6 Accurate, needs user interface improvement Focus on improving UI/UX to enhance usability 5
App No. 7 Good content, minor issues Fix minor bugs and add customization options 7
App No. 8 Slow performance, outdated interface Update the user interface and improve performance speed 10
App No. 9 Good design, good features Introduce innovative features to retain users 4
App No. 10 Needs new features Expand content library and improve speed 12
App No. 11 Rich educational content Incorporate modern design elements into the user interface 3
App No. 12 Mixed feedback regarding design and usability ~ Balance usability with content accuracy 9

with higher download numbers were not necessarily
perceived as higher quality, whereas some less frequently
installed applications received favorable feedback due
to usability and content relevance. This discrepancy
highlights the importance of incorporating qualitative
user feedback into application evaluation frameworks, as
also suggested in prior mHealth assessment studies®.
One of the most prominent themes emerging from the
analysis was the role of regular application updates. From
an interpretive perspective, update frequency appears to
function as a proxy indicator of developer engagement,
perceived reliability, and long-term sustainability. This
observation is consistent with earlier evidence showing

that regular updates are associated with higher user
retention, improved security, and increased trust in
health applications®**2. In this context, user reviews act
not only as evaluative tools but also as early indicators of
potential long-term adoption challenges.

The findings further emphasize the value of approaches
based on text mining in uncovering functional and
design-related issues that may not be identified in formal
usability testing. Previous studies have emphasized that
direct user feedback is critical for improving educational
quality and user experience in mHealth applications®*.
The recurring emphasis on UI/UX shortcomings,
insufficient educational depth, and technical execution
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errors observed in this study aligns with these reports
and underscores the necessity of user-centered design
principles in oral health applications.

From a broader perspective, the results suggest that
Al-assisted analysis of app store reviews can complement
traditional evaluation methods by enabling rapid synthesis
of large-scale user feedback®*. Unlike manual qualitative
analysis, which is resource-intensive and often limited in
scope, Al-driven approaches can systematically process
extensive datasets while maintaining thematic coherence.
This capability has been increasingly recognized in
recent digital health research, where AI tools are being
leveraged to analyze unstructured textual data and inform
application redesign strategies®.

Importantly, the role of ChatGPT in this study should
be interpreted as supportive rather than substitutive.
While the model demonstrated the capacity to classify
and summarize user feedback efficiently, human
oversight remains essential for contextual interpretation,
validation, and ethical judgment. This aligns with
emerging perspectives that position large language models
as decision-support tools rather than replacements for
expert analysis.

Despite the valuable insights gained, this study has
several limitations that should be acknowledged. First, the
reliance on screenshots as the primary source of textual
data may have constrained the completeness of user
feedback captured, particularly for longer or interactive
comments. Second, the sample was limited to a subset of
oral health applications available on two Iranian app stores
(Bazaar and Myket), which may limit the generalizability
of findings to other platforms or geographic contexts.
Third, while ChatGPT demonstrated structured output
in categorization and thematic extraction, potential
biases inherent to AI models—including context
misinterpretation or overemphasis on certain linguistic
patterns—cannot be fully excluded. Future studies could
expand the application sample, incorporate multiple Al
tools, and integrate longitudinal or user-observed data to
enhance robustness and mitigate potential biases.

Overall, the findings contribute to the growing body
of literature supporting the integration of Al-based
text analysis into the multidimensional evaluation of
health applications. By systematically incorporating user
perspectives, such approaches can enhance the design,
usability, and educational effectiveness of oral health
applications, ultimately supporting more informed
decision-making among developers and policymakers in
the digital health domain.

Conclusion
This study evaluated the potential of artificial intelligence
models, particularly ChatGPT, to analyze user feedback
for oral health applications. The findings indicate that
this tool can facilitate rapid and structured classification
of reviews, extraction of key themes, and generation of
practical recommendations for application improvement.
User feedback emphasized the importance of regular

updates, technical performance, and user interface design.
These results suggest that analyzing user reviews can
provide useful insights into the strengths and weaknesses
of mHealth applications.

While this study highlights the potential of AI-
driven analysis, it remains descriptive and does not
formally validate the accuracy or effectiveness of
the tool. Nonetheless, integrating such analyses into
routine evaluation processes may support developers,
policymakers, and health informatics researchers in
refining digital oral health tools to better align with user
needs.
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ChatGPT for evaluating oral health apps

Appendix

Appendix 1. Standardized prompt template (summary)
Instruction to the model: You are an academic research
assistant. Read the Persian user reviews provided as
screenshots for a single application. Step 1: For each
review, classify sentiment as Positive, Negative, or

Neutral. Step 2: Identify recurring themes (short theme
labels) and assign each review to one or more themes.
Step 3: Summarize the most frequent themes and propose
actionable improvement suggestions aligned with the
identified issues. Output format: Provide results as a
structured table suitable for export to Excel (columns:
review text, sentiment, themes, suggested action).
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