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ABSTRACT

Aim: Hearing loss constitutes a considerable health concern that
adversely impacts individuals’ quality of life. This study aims to
compare the efficacy of artificial intelligence (Al) based methods
in evaluating hearing loss.

Material and Methods: The study assessed the performance of
the ChatGPT, Gemini, and Perplexity programs in terms of qual-
ity (GQS), accuracy (Likert), and readability (GFI). The data were
analyzed utilizing nonparametric tests, and the intergroup differ-
ences were assessed with the Kruskal-Wallis H test. Groups exhib-
iting substantial differences were analyzed using the Bonferroni-
adjusted Post-Hoc test.

Results: The investigation indicates that ChatGPT outperforms
other tools in quality (p=0.018). No substantial differences were
observed between the groups in accuracy (p=0.072) or readability
(p>0.05). The GQS scores for ChatGPT, Gemini, and Perplexity
were 4.93, 4.71, and 4.43, respectively.

Conclusions: ChatGPT has demonstrated improved quality in as-
sessing hearing loss. Nonetheless, comparable outcomes regarad-
ing accuracy and readability indicate that alternative approaches
may also prove effective in some applications. These findings
endorse the efficacy of Al-based technologies for specific health
concerns, such as evaluating hearing loss. In the future, it is ad-
visable to evaluate these technologies using larger samples and
across a range of health conditions.

Key words: hearing loss; artificial intelligence; chatGPT; gemini; perplexity

0ZET

Amag: isitme kaybi, bireylerin yasam kalitesini olumsuz etkileyen
énemli bir saglik sorunudur. Bu ¢alismanin amaci, isitme kaybi de-
gerlendirmesinde kullanilan yapay zeka tabanli araclarin etkinligini
karsilastirmaktir.

Materyal ve Metod: Calismada, ChatGPT, Gemini ve Perplexity
programlarinin kalite (GKS), dogruluk (Likert) ve okunabilirlik (GFI)
acisindan performanslari degerlendirilmistir. Veriler, nonparamet-
rik testler kullanilarak analiz edilmis ve gruplar arasindaki farklar
Kruskal-Wallis H testi ile incelenmistir. Anlamli fark bulunan grup-
lar, Bonferroni diizeltmeli post hoc testi ile karsilastirnimistir.

Bulgular: Analiz sonuclar, ChatGPT nin kalite acisindan diger
araclara gére Ustlin oldugunu géstermistir (p=0,018). Ancak, dog-
ruluk (p=0,072) ve okunabilirlik (p>0,05) acisindan gruplar arasin-
da anlamii bir fark bulunmamistir. ChatGPT’nin GKS puani 4,93,
Gemini’nin 4,71 ve Perplexity’nin 4,43 olarak hesaplanmistir.

Sonug: ChatGPT isitme kaybi degerlendirmesinde kalite acisindan
Ustin performans sergilemistir. Ancak, dogruluk ve okunabilirlik
acisindan benzer sonuclar, diger araclarin da belirli kullanim alan-
larinda etkili olabilecegini géstermektedir. Bu bulgular, yapay zeka
tabanli araclarin isitme kaybi degerlendirmesi gibi spesifik saglik
sorunlarinda kullanilabilirligini desteklemektedir. Gelecekte, bu
araclarin daha genis érneklemlerle ve farkli saglik sorunlarinda test
edilmesi 6nerilmektedir.
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Introduction

Hearing loss is a significant public health issue affect-
ing millions worldwide and significantly reducing
their quality of life. According to the World Health
Organization (WHO), more than 430 million people,
constituting approximately 5% of the world’s popula-
tion, live with hearing loss, and this number is pro-
jected to reach 700 million by 2050 (1). Hearing loss
can negatively affect individuals’ communication skills
and social interactions, leading to serious psychosocial
and neurological consequences such as social isolation,
depression, and cognitive decline (2,3). This situation
highlights the critical importance of early diagnosis
and effective management of hearing loss in enhancing
individuals” quality of life and preventing these nega-
tive outcomes.

Hearing loss can be caused by various factors, includ-
ing genetic factors, aging, infections, exposure to noise,
and the use of ototoxic drugs (4,5). Age-related hear-
ing loss (presbycusis) is one of the most common types
of hearing loss worldwide, and there is strong scientific
evidence that it increases the risk of cognitive decline
and dementia in older individuals (2,6). However, it is
known that hearingloss affects not only older adults but
also younger individuals, such as children and young
adults. Hearing loss during childhood can have lasting
effects on language development, academic achieve-
ment, and social skills, while in young adults, hearing
loss can negatively impact workforce productivity and
social participation (7). In this context, technological
innovations and artificial intelligence (AI)-based tools
offer significant potential for the assessment and man-
agement of hearing loss.

In recent years, artificial intelligence technologies have
led to revolutionary developments in healthcare. In
particular, natural language processing, machine learn-
ing, and deep learning technologies are widely used in
areas such as health data analysis, diagnostic processes,
and patient management (8,9). For example, Al-based
tools stand out in many areas for their high accuracy,
from the analysis of radiological images to the interpre-
tation of genetic data (10). In assessing hearing loss, AI
offers significant advantages over traditional methods,
providing fast, accurate, and accessible solutions (11).
Low-cost, portable Al-based applications have the po-
tential to increase access to healthcare services for indi-

viduals with hearing loss (4).

43

In this study, the effectiveness of three different Al
programs used in hearing loss assessment, ChatGPT,
Gemini, and Perplexity, has been examined. These pro-
grams were compared based on the criteria of quality

(GQS), accuracy (Likert), and readability (GFI).

ChatGPT, with its natural language processing ca-
pabilities, has broad potential in the healthcare field,
while other AT tools like Gemini and Perplexity also
stand out for their distinct features. However, the liter-
ature on the effectiveness and reliability of these tools
for hearing loss assessment is limited. Therefore, this
research aims to fill the knowledge gap in this field by
comparing the performance of Al-based tools in hear-
ing loss assessment.

Materials and Methods

The 13 most frequently asked questions about hear-
ing loss, particularly on Google, have been identified
and directed to Al-based language models (LLMs)
such as ChatGPT, Gemini, and Perplexity (Table
1). In the study, only free and publicly accessible ver-
sions were preferred. To ensure consistency, the first
response given by each language model to each ques-
tion has been evaluated. The questions were directed
to the language models on the same day and through
a single user account. The quality and reliability of the
obtained responses were evaluated by comparing them
with the existing literature by two ear, nose, and throat
specialists with at least 10 years of experience, who rat-
ed them between 1 and 5 using the global quality scale
(GQS) (12). The accuracy of the responses was rated

Table 1. Frequently asked questions about hearing loss

=
o

Question

What is hearing loss?

What causes hearing loss in the ear?
What do degrees of hearing loss mean?
What are the symptoms of hearing loss?
How to treat hearing loss?

Is hearing loss congenital?

Does hearing loss progress?

© N o g B~ W N =

How to protect ear and hearing health?

9 s hearing loss completely healing?

10  How do I know if my child has hearing loss?
11 How is hearing loss diagnosed in babies?

12 Can newborn babies have a hearing test?

13 Do hearing aids cure hearing loss completely?
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Table 2. Comparison of Al programs GQS, GFl, and Likert scores

Al Programs Median Range *p
GQS (Quality) ChatGPT 5.00 1.00 0.018
Gemini 5.00 1.00
Perplexity 4.00 1.00
GFI (Readability) ~ ChatGPT 13.13 10.10 0.058
Gemini 11.71 411
Perplexity 13.51 8.86
Likert (Accuracy) ~ ChatGPT 5.00 1.00 0.072
Gemini 4.50 1.00
Perplexity 4.00 1.00

* Significance level between groups according to Kruskal-Wallis H test; a, b: Shows the
difference between groups according to Bonferroni Post-Hoc test; GQS: global quality scale;
GFI: Gunning-Fog index.

on a Likert scale from 1 to 5 (Table 2) (13). The evalu-
ation process was carried out by reaching a consensus
among the experts.

The readability of the texts was analyzed using the
Gunning-Fog Index (GFI), a widely used measure in
the literature that assesses the level of education re-
quired to understand a text (14) (Table 3). This index
was automatically calculated by transferring the texts
to the http://gunning-fog-index.com/ website. This
method has enabled objective evaluation of the acces-
sibility of texts for an average reader.

The adequacy of the sample size (n=39), with 13 par-
ticipants per group, was assessed using G*Power (ver-
sion 3.1.9.7). Accordingly, in the F-test experimental
design, with an effect size of 0.5 (effect size range) and

Table 3. Distribution of Al programs’ by GFl levels

a Type I error (o) of 0.05, the post-hoc power (test
power) was determined to be 80.2%, which is consid-
ered statistically sufficient. The normality of continu-
ous variables was assessed using the Shapiro-Wilk and
Skewness-Kurtosis tests. For data that did not follow
a normal distribution, non-parametric tests were pre-
ferred. Descriptive statistics for continuous variables
were reported as median, range, count (n), and per-
centage (%). The comparison of continuous variables
between groups was performed using the Kruskal-
Wallis H test, followed by the Bonferroni-adjusted
post-hoc test to identify differences between groups.
Categorical variables and relationships between groups
were analyzed using the Chi-square test (Fisher’s exact
test). Statistical significance was set at p<0.05, and all
analyses were conducted using IBM Statistical Package
for Social Sciences (SPSS) program version 26 for
Windows.

This study does not require ethics committee approval
because it uses only publicly available data and does
not involve human participants. During the research
process, actions were taken in accordance with interna-
tional guidelines and regulations to protect the confi-
dentiality and integrity of the data.

Results
In the analysis of the quality and reliability (GQS)

scores for artificial intelligence programs, a statistically
significant difference was observed between the groups
(p=0.018; Table 2). According to the Bonferroni-
adjusted Post-Hoc test, the highest GQS score belongs

Groups
ChatGPT Gemini Perplexity
N % N % N % *p
GFl-Level College freshman 5 45.5% 3 27.3% 3 27.3% 0.242
College junior 0 0.0% 0 0.0% 2 100.0%
College senior 0 0.0% 0 0.0% 1 100.0%
College sophomore 3 60.0% 0 0.0% 2 40.0%
Eighth grade 1 50.0% 0 0.0% 1 50.0%
High school freshman 0 0.0% 1 50.0% 1 50.0%
High school junior 1 14.3% 4 57.1% 2 28.6%
High school senior 3 37.5% 3 37.5% 2 25.0%
High school sophomore 0 0.0% 3 100.0% 0 0.0%
Postgraduate 1 100.0% 0 0.0% 0 0.0%

* Significance level according to chi-square (Fisher’s exact) test results; GFI: Gunning-Fog index.
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Figure 1. Comparison of Al programs’ GKS, GFl, and Likert scores.

Count

ChatGPT Gemini

Group
Figure 2. Graph of Al programs’ distribution by GFI Levels.

to ChatGPT, followed by Gemini and Perplexity. The
median value of all groups, 5.00, indicates that artifi-
cial intelligence programs generally have a similar level
of quality and reliability.

No significant difference was found between the
groups in the readability (GFI) measurement
(p=0.058, Table 2). This result indicates that artificial
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Group
M ChatGPT
M Gemini
M Perplexity

Likert (Accuracy)

GFl Levels

[E College freshman

M College junior

[ College senior

[ College sophomore
[CJEighth grade

[ High school freshman
[CJHigh school junior

[ High school senior
EHigh school sophomore
M Postgraduate

Perplexity

intelligence programs exhibit similar readability per-
formance. However, it was observed that Gemini’s GFI
score was lower than that of other artificial intelligence
programs. This may suggest that the texts produced by
Gemini perform worse in terms of readability.

Similarly, no significant difference was found between
the groups in the accuracy (Likert) measurement
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(p=0.072, Table 2). This result indicates that artifi-
cial intelligence programs exhibit similar accuracy.
However, it was observed that Perplexity’s accuracy
score was lower than that of other artificial intelligence
programs.

No statistically significant difference was found in the
distribution of GFI levels across artificial intelligence
programs (p=0.242; Table 3). However, it was ob-
served that ChatGPT’s texts were more concentrated
at the ‘University first-year’ level, while Gemini’s texts
were concentrated at the ‘High school second year’
level. Perplexity’s texts, on the other hand, have a more
complex structure and show the highest distribution at

the ‘Postgraduate’ level (Table 3, Fig. 1).
Opverall, it is understood that ChatGPT performs bet-

ter in quality and reliability, while Gemini shows lower
performance, particularly in readability. It has been
observed that Perplexity’s texts have a more complex
structure and demonstrate lower accuracy than other

programs (Fig. 2).

Discussion

The quality assessment was conducted to measure the
overall consistency, accuracy, and level of meeting user
expectations of the texts produced by artificial intelli-
gence tools. The findings indicate that ChatGPT re-
ceived the highest quality score (average GKS score:
4.93). This situation may be due to ChatGPT’s capac-
ity to comprehend more complex language structures
and produce coherent texts with the GPT-4 architec-
ture (15). ChatGPT'’s superiority suggests it can be an
effective tool in areas such as health communication,
patient education, and clinical report writing. For ex-
ample, Moazemi et al. (16) reported that Al-based
tools achieve high accuracy in analyzing health data
and can be effectively used in clinical decision support
systems.

ChatGPT’s high-quality score indicates a broader po-
tential for use in the healthcare field. For example, it
is thought that this tool could be effectively used for
creating patient education materials, writing clinical
reports, and providing quick access to information for
healthcare professionals (8). However, the lower qual-
ity scores of Gemini and Perplexity indicate that these
tools have more limited language processing capabili-
ties compared to ChatGPT. However, it should not
be forgotten that these tools can be effective in certain
contexts. For example, in areas such as producing less
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complex texts or creating content for a specific user
group, these tools may demonstrate adequate perfor-
mance (17).

In the literature, it has been stated that artificial intel-
ligence tools offer significant advantages in terms of
quality in the field of healthcare. For example, Esteva
et al. (9) reported that Al-based tools demonstrate
performance comparable to that of human experts in
areas such as the analysis of radiological images, the in-
terpretation of genetic data, and patient management.
However, it should be noted that the performance of
these tools depends on the quality and diversity of the
datasets used (8). Therefore, testing tools like ChatGPT

on larger datasets can enhance their generalizability.

The readability assessment was conducted to measure
the comprehensibility and user-friendliness of texts
produced by artificial intelligence tools. The findings
indicate that ChatGPT and Perplexity perform simi-
larly in terms of readability, but Gemini has a slightly
lower score. However, this difference was not statisti-
cally significant. These results indicate that Al tools can
meet similar readability standards in text production.

Similar readability results indicate that Al tools meet
a certain standard in text production. In the literature,
it has been noted that Al tools generally demonstrate
performance comparable to that of human experts
in terms of readability (18). However, it is believed
that these tools may be equally effective for different
user groups. For example, Perplexity’s performance
on readability, which is close to ChatGPT despite its
lower quality score, suggests that this tool could be
used in areas such as creating educational materials.
Additionally, similar readability results suggest that
these tools may be suitable for individuals across differ-
ent age groups and educational levels (2).

Similar readability results indicate that more research
is needed on how these tools perform across differ-
ent languages and cultural contexts. In particular, the
effectiveness of these tools for content production
for multilingual user groups should be evaluated (4).
Additionally, more research is needed on how artifi-
cial intelligence tools can be used to create educational
materials, provide patient information, and improve

health literacy (19,20).

The accuracy assessment was conducted to measure the
accuracy and reliability of the information produced by
artificial intelligence tools. The findings indicate that
ChatGPT performed slightly better in accuracy than



other tools, but the difference was not statistically sig-
nificant. ChatGPT’s accuracy score was 4.79, Gemini’s
4.50, and Perplexity’s 4.36. These results indicate that
Al tools exhibit similar accuracy and can be reliably
used in healthcare. However, the lack of a significant
difference in accuracy suggests that these tools may be
equally effective in certain scenarios. In the literature,
it has been stated that the accuracy performance of ar-
tificial intelligence tools depends on the quality and
diversity of the datasets used (8,9). Therefore, studies
using broader, more diverse datasets are necessary to
improve the accuracy of artificial intelligence tools.
Similar accuracy results indicate that these tools can
be reliably used in the healthcare field. However, these
tools need further accuracy testing before being used
in clinical applications. Studies evaluating the effec-
tiveness of these tools for specific health issues, such as
hearing loss, are limited (21).

Limitations of the Study

In this study, only the performance of three Al pro-
grams (ChatGPT, Gemini, and Perplexity) has been
evaluated. Other Al-based tools have not been in-
cluded in this study. In addition, because the scope of
the study’s questions is limited to hearing loss, further
research is needed to evaluate the performance of Al
tools in other health conditions.

Future studies should evaluate artificial intelligence
tools using datasets that span different age groups, cul-
tural contexts, and linguistic diversity. Additionally,
the ethical and legal dimensions of artificial intelligence
tools should also be taken into account. Especially, the
privacy and security of health data are significant con-
cerns in Al applications.

Conclusion

This study reveals the potential of artificial intelligence
tools for assessing hearing loss. While ChatGPT dem-
onstrates superior quality, other tools also offer similar
levels of accuracy and readability. These findings in-
dicate that Al tools can be effectively used in specific
health issues, such as hearingloss assessment. However,
further research is needed for these tools to be widely
used in clinical applications.
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