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Femoroacetabular impingement (FAI) is one
of the most prominent issues in contemporary
orthopedics.! It occurs due to abnormal contact
between the femur and acetabulum, each exhibiting
abnormal morphological properties.? Recently, hip
arthroscopy has advanced rapidly and become
widely practiced. It is now a frequently performed
surgery with various indications, particularly in
FALL3S

The development of artificial intelligence (AI)
has accelerated significantly over the past 20 years,
affecting nearly every aspect of life, including
medicine. Artificial intelligence refers to technologies
or machines capable of performing tasks such as
problem-solving, learning, language interpretation,
pattern recognition, and planning.! Recently,
easily accessible Al applications such as ChatGPT
(OpenAl Inc., San Francisco, CA, USA) have become
prevalent, generating human-like text, answering
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ABSTRACT

Objectives: This study aimed to evaluate the responses provided
by ChatGPT-40 to the most frequently asked questions by
patients regarding hip arthroscopy.

Materials and methods: In this cross-sectional survey study,
a new Google account without a search history was created to
determine the 20 most frequently asked questions about hip
arthroscopy via Google. These questions were asked to a new
ChatGPT-40 account on June 1, 2024, and the responses were
recorded. Ten orthopedic surgeons specializing in sports surgery
rated the responses using a rating scale to assess relevance,
accuracy, clarity, and completeness. The responses were scored
on a scale from 1 to 5, with 1 being the worst and 5 being the best.
The interrater reliability assessed via the intraclass correlation
coefficient (ICC).

Results: The lowest score given by the surgeons for any
response was 4/5 in each subcategory. The highest mean scores
were in accuracy and clarity, followed by relevance, with
completeness receiving the lowest scores. The overall mean
score was 4.49+0.16. Interrater reliability showed insufficient
overall agreement (ICC=0.004, p=0.383), with the highest
agreement in clarity (ICC=0.039, p=0.131) and the lowest in
accuracy (ICC=-0.019, p=0.688).

Conclusion: The study confirms our hypothesis that ChatGPT-40
provides above-average quality responses to frequently asked
questions about hip arthroscopy, as evidenced by the high scores
in relevance, accuracy, clarity, and completeness. However,
it is still advisable to consult orthopedic specialists on the
subject, incorporating ChatGPT's suggestions during the final
decision-making process.

Keywords: Artificial intelligence, ChatGPT-4o, hip arthroscopy, patient
education.

questions across various domains, and engaging in
natural language conversations.”? On May 13, 2024,
OpenAl introduced the new ChatGPT-40, marking
a significant revolution in the field. The integration
of Al into the fields of medicine and orthopedics
appears inevitable under these circumstances. With
the introduction of this latest version of ChatGPT,
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many patients and individuals are increasingly using
these tools to access medical information. However,
there is currently a lack of clear data regarding the
accuracy and reliability of the information provided
by ChatGPT-4o.

This study aimed to evaluate the responses
provided by ChatGPT-40 to the most frequently
asked patient questions about hip arthroscopy. The
evaluation will be based on relevance, accuracy,
clarity, and completeness. We hypothesized that
ChatGPT-40 would deliver responses above average
in quality.

MATERIALS AND METHODS

In this cross-sectional survey study, a new
Google (Alphabet Inc, Mountain View, CA, USA)
account with no search history was created to
search for “frequently asked questions about hip
arthroscopy” on Google (www.google.com). Using
the “other questions” section on the main screen,
we identified a total of 100 initial questions. These
questions were reviewed by two researchers with
experience in hip arthroscopy who consolidated
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repeat or similar questions, ultimately narrowing
the list down to 20 unique questions (Figure 1). To
interact with ChatGPT-40, we created a new, unused,
paid ChatGPT-40 account that had not been used
for any prior topics. These questions were posed to
ChatGPT-40 on June 1, 2024, but not in immediate
succession; instead, each question was asked at
different times throughout the day to minimize
potential bias from consecutive questioning. The
researchers recorded the responses (Appendix),
which were then used to create a survey. Ethical
approval was not required for this study, as it
involved only the analysis of an online tool without
any human subject involvement.

In this study, we adopted a rating scale inspired
by Magruder et al.’s”! methodology for assessing large
language models' responses to clinically relevant
questions. Magruder et al.”! evaluated ChatGPT’s
answers on six key characteristics: relevance,
accuracy, clarity, completeness, evidence-based
content, and consistency. Each characteristic was
defined with specific criteria to guide evaluators,
ensuring consistent and objective assessments.

Question number | Question

1 What movements and positions to avoid after hip arthroscopy?
2 What are the risks of hip arthroscopy?

3 How long does it take to fully recover from hip arthroscopy?
4 Can you walk after hip arthroscopy?

5 What happens if hip arthroscopy does not work?

6 How do you sit on the toilet after hip arthroscopy?

7 When can I start having sex after hip arthroscopy?

8 Can I drive after hip arthroscopy?

9 Can you walk up stairs after hip arthroscopy?

10 Do you always need a brace after hip arthroscopy?

11 When should I start physio after hip arthroscopy?

12 What is the success rate of hip arthroscopy?

13 What exercises can I do after hip arthroscopy?

14 What is the best sitting position after hip arthroscopy?
15 Can hip arthroscopy cause arthritis?

16 What is an alternative to hip arthroscopy?

17 How do you wear clothes after hip arthroscopy?

18 What are the do's and don'ts after hip arthroscopy?

19 What kind of anesthesia is used for hip arthroscopy?
20 What is the age limit for hip arthroscopy?

FIGURE 1. The 20 most frequently asked questions about hip arthroscopy,

determined by authors, were posed to ChatGPT-40.
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TABLE |
Descriptive statistics of scores

Number of Questions Mean+SD
Relevance 20 4.49+017
Accuracy 20 4.51£0.15
Clarity 20 4.51+£0.18
Completeness 20 4.46+0.15
Total 80 4.49+0.16
SD: Standard deviation.

In the rating scale used by Magruder et al.” each
criterion was scored on a scale from 1 to 5, with
higher scores indicating better performance. For our
study, we utilized four of these criteria, relevance,
accuracy, clarity, and completeness, to maintain focus
on aspects most critical to patient understanding
in hip arthroscopy. Relevance included evaluating
whether the answer directly addressed the question
posed. Accuracy comprised determining if the
information was correct. Clarity assessed the clarity
and organization of the response, ensuring it was
easy to understand. Completeness examined whether
the answer covered all necessary information to fully
respond to the question. The “consistency” criterion
was excluded to mitigate potential variability in
responses that may arise when identical or similar
questions are posed repeatedly to the Al model, as
each question was asked only once. Additionally,
we did not include the “evidence-based content”
criterion, as ChatGPT does not provide references
for each response. Furthermore, due to the risk of
AI hallucinations, the model may generate fictitious
references, which could compromise the reliability
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of this criterion.® The modified scale thus retains the
rigor of Magruder et als”! approach, while aligning
with the specific needs of our study.

Ten orthopedic surgeons
sports surgery, each with at least five years of
experience, were asked to rate these responses
using the rating scale applied by Magruder et al.”
The relevance criterion was assessed by asking the
question, “Is the provided answer directly related
to the question asked?” The accuracy criterion was
evaluated by asking, “Is the answer to the question
correct?” The clarity criterion was assessed by
asking, “Is the answer clear and understandable?”
Finally, the completeness criterion was evaluated
by asking, “Does the answer cover all aspects of the
question and include all the necessary information
to adequately address the question?” The surgeons
were unaware that the responses were generated by
ChatGPT-40 and evaluated them accordingly.

specializing in

Statistical analysis

Data were analyzed using IBM SPSS version 23.0
software (IBM Corp., Armonk, NY, USA). Interrater
reliability (IRR) was assessed using the intraclass
correlation coefficient (ICC). The analysis results were
presented as means and standard deviations.

RESULTS

Evaluation of the survey scores provided by 10
orthopedic sports surgeons revealed that the lowest
score given for any response was four out of five
in each subcategory of the rating scale, indicating
consistently high-quality responses with minor areas
for improvement. In general, ChatGPT's responses to
each question frequently included recommendations
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FIGURE 2. Graph of average scores and standard deviations.
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TABLO Il
Analysis of inter-rater reliability

95% Cl
ICC Lower bound Upper bound P

Relevance 0.014 —0.038 0.13 0.313
Accuracy -0.019 —-0.058 0.072 0.688
Clarity 0.039 —-0.023 0.171 0.131
Completeness —0.008 —-0.052 0.092 0.556
Total 0.004 —0.024 0.046 0.383
Cl: Confidence interval; ICC: Intraclass correlation coefficient.

to consult with a surgeon or physical therapist at the
end of the answer. Additionally, it often offered the
option to seek further information. The responses
were generally organized in a categorized manner
and indicated that personalized recommendations
might be necessary.

The highest mean scores were observed in
accuracy and clarity, followed by relevance, with
completeness receiving the lowest scores (Table I).
Means and standard deviations are illustrated in
Figure 2.

In assessing IRR, overall agreement among
evaluators was insufficient (ICC=0.004; p=0.383).
Clarity showed the highest agreement, while accuracy
had the lowest (ICC=0.039, p=0.131 vs. ICC=-0.019,
p=0.688; Table II). A bar chart displaying the ICC is
shown in Figure 3.

To interpret the ICC values meaningfully,
the ICCs must first reach statistical significance.

However, the interrater agreement results indicated
that the p-values did not reach the threshold for
significance. Consequently, regardless of the ICC
values, the lack of significant agreement renders
them uninterpretable. Additionally, the negative
ICC values observed may be attributed to low
variance among raters. When there is insufficient
variance across evaluators, the ICC can yield
negative results. This indicates low reliability and a
lack of consistent agreement among raters.

DISCUSSION

This study found that the overall scores for
ChatGPT-40's responses to the questions were high,
with the lowest score being 4 on a 5-point scale. The
mean scores for relevance, accuracy, clarity, and
completeness were 4.49+0.17, 4.51+0.15, 4.51+0.18, and
4.4610.15, respectively, confirming our hypothesis.
Each response provided by ChatGPT-40 received
above-average scores in relevance, accuracy, clarity,
and completeness. However, IRR was poor, with the

0.05

0.04

0.03

0.02

ICC

0

-0.01

-0.02

-0.03

Relevance Accuracy

Clarity Completeness Total

FIGURE 3. Bar chart of ICC coefficients.
ICC: Intraclass correlation coefficient.
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lowest agreement in accuracy and the highest in
clarity. In a study conducted by Magruder et al.” on
total knee arthroplasty, the overall IRR was found
to be poor. This study aimed to assess the quality
of ChatGPT’s responses to questions derived from
the American Academy of Orthopedic Surgeons
Clinical Practice Guidelines. These responses were
evaluated by fellowship-trained surgeons. The study
highlighted that while ChatGPT demonstrated
above-average accuracy in answering questions, its
reliability varied significantly.

The low IRR observed in our study may reflect
challenges in achieving consistent agreement among
evaluators. However, it is important to note that the
variability in ratings primarily occurred between
scores of 4 and 5. Such minor differences are unlikely
to carry significant clinical implications, as they
reflect only subtle variations in expert opinion.
These slight discrepancies likely arise from the
diverse perspectives and experiences of individual
surgeons rather than a fundamental disagreement
on the quality of the responses. Consequently, while
the IRR values were lower than expected, this
outcome is unlikely to undermine the validity of the
findings in a meaningful way.

Despite its benefits, hip arthroscopy carries
significant risks.®! Clarke et al.’! reported a
complication rate of 1.4%, one of the first such
data points in the literature. This rate has slightly
increased as the number of procedures has
grown, and relatively inexperienced surgeons
have performed hip arthroscopy.'™ Currently,
informing patients about potential complications is
crucial. Additionally, patients often seek detailed
information about this procedure. This trend
highlights the need for patients to research and
seek reliable information. The internet is a vital
tool for this purpose, with Google already playing
a significant role.'’'? However, in the future,
Al may take over this role, as it is transforming
medicine.t¥

Artificial intelligence traditionally refers to the
theory that computers can learn to perform tasks
through pattern recognition with minimal human
involvement. A more modern and accurate definition
of Al is the application of algorithms that enable
machines to solve problems traditionally requiring
human intelligence.! ChatGPT is an Al-powered
chatbot designed to respond to users' requests.
Since its launch, ChatGPT has become a popular
application, attracting millions of users in a short
time.' As the data input for these chatbots increases,
their capabilities improve, leading to new versions.

197

The release of ChatGPT-40 marked a significant
technological leap.

The volume of data worldwide is growing
exponentially. It is estimated that medical data
doubled every 50 years in the 1950s, every seven
years in 1980, and every three and a half years in 2010,
while today, it doubles every 73 days."™ Artificial
intelligence is increasingly used to classify, interpret,
and make this massive data load accessible.
ChatGPT by OpenAlI has found applications in many
areas of life and has become a valuable tool for
patients seeking medical information.”? ChatGPT
can process vast amounts of data, generate content,
access information, and translate it into the desired
language.

Although orthopedics has lagged in adopting
Al, the integration process is accelerating.”® The
widespread use of these chatbots has increased
their academic utility and allowed patients to use
them to access medical information." Gilson et al.l
demonstrated that ChatGPT could answer USMLE
(United States Medical Licensing Examination)
questions at the level of nearly a third-year medical
student. Furthermore, many studies are being
conducted in various fields of medicine based on the
answers provided by these chatbots.”! These studies
include shoulder stabilization procedures,'” hip and
knee arthroplasties,”™¥ anterior cruciate ligament
reconstruction,’ and more. While some studies
found the answers satisfactory, others found them
lacking. However, to the best of our knowledge, no
study has evaluated the responses of this version of
ChatGPT (ChatGPT-40) to patient questions regarding
hip arthroscopy.

AlShehri et al’s! study evaluated the
educational potential of ChatGPT version 3.5 in
answering common patient questions about hip
arthroscopy, grading responses based on accuracy
and completeness. Their study utilized a four-grade
system (A-D) and highlighted that while ChatGPT
could provide satisfactory answers, inaccuracies
were present, warranting caution in its use for
patient education. They found that eight out of
10 responses were rated "B" or higher on a 4-point
grading scale (A being the best and D the worst),
although one answer was incorrect. In contrast, our
study uses ChatGPT-40, an updated version, with
a focus on specific dimensions of response quality
(relevance, accuracy, clarity, and completeness) to
provide a more nuanced evaluation of the AI's
performance. Furthermore, we employed multiple
raters to assess IRR, which revealed significant
variability in ratings, underscoring the subjectivity
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inherent in assessing Al-generated content. Sparks
et all reported that ChatGPT-3.5 performed
reasonably well in providing general information
about common orthopedic conditions but lacked
details on risk factors and treatment options. This
evaluation suggests that while ChatGPT holds
potential as a patient education tool, its limitations
must be carefully considered, particularly as different
versions may vary in accuracy and reliability.

Ozbek et allP! evaluated ChatGPT-4.0s
responses to 25 common patient questions about
hip arthroscopy, focusing on the accuracy of
answers. Their study used a 4-point rating scale,
where responses were rated from “excellent” to
“unsatisfactory” based on the need for clarification.
The results demonstrated that ChatGPT-4.0 provided
primarily “excellent” responses, with only two
questions requiring minimal clarification, indicating
a high level of accuracy and reliability. Our study
not only evaluated ChatGPT-4.0's accuracy but
also assessed ChatGPT-40 and additional aspects
of response quality (relevance, clarity, and
completeness) providing a more comprehensive
evaluation framework. Furthermore, our use of
multiple raters highlighted interrater variability, a
dimension not explored in Ozbek et al’s?! study.
While their findings support ChatGPT as a potential
supplementary tool for patient education, our study,
although also yielding promising results, adds a
different perspective by suggesting that variability in
ratings may impact the consistency of its educational
value. It should not be overlooked that the scores
were between 4/5 and 5/5; however, the variability
in ratings must also be taken into consideration. The
presence of negative values in ICCs may indicate
insufficient variance among raters, suggesting
low reliability and a lack of consistent agreement.
Therefore, more comprehensive studies are needed
to further evaluate the clinical applicability of
ChatGPT-4o0 as a tool for patient education.

It remains uncertain whether such chatbots can
consistently define, express, and convey accurate
information. Therefore, the information they provide
should be critically evaluated.™™ While humans are
currently needed to manage Al this may change
in the future as the amount and accuracy of data
increase. The key question is whether AI and the
information it provides can be trusted. In our study,
ChatGPT-40 generally provided satisfactory answers
regarding hip arthroscopy. However, due to the lack
of a clear consensus on the pre- and postmanagement
of hip arthroscopy and the potential for variation
among surgeons, it is prudent to view these results
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with some skepticism. Moreover, IRR was poor in
this study.

In clinical practice, patients can use ChatGPT-
40 to obtain information about hip arthroscopy.
However, for final decisions and outcomes, consulting
an orthopedic surgeon is strongly recommended.
While it is possible to predict the future trajectory of
Al development, it is also important to acknowledge
that advancements may surpass current expectations.
Just as the emergence of Al in recent years has had a
revolutionary impact, its rapid development continues
at an unprecedented pace. Data obtained from studies
such as this one can contribute to the refinement of Al
systems, potentially paving the way for the creation
of personalized applications that patients may use in
the future.

This study had several limitations. First, the
number of evaluators was limited to 10, and the
evaluation process was inherently subjective. Second,
Al applications such as ChatGPT are based on machine
learning and may produce different responses at
different times. To address this variability, we asked
the questions at different times using a new account.
Additionally, there is currently no standardized
system for scoring Al-generated responses. Another
limitation was that although the scores ranged
between 4/5 and 5/5, their interpretation may differ
statistically and clinically. Furthermore, this study
utilized ChatGPT-4o0, a paid version of the Al model,
while similar studies often use the free version. As
with any new technology, initial applications tend to
incur higher costs, but these typically decrease over
time. Thus, while this limitation is relevant now, it
may become less significant in the future.

In conclusion, this study evaluated ChatGPT-40's
responses to frequently asked patient questions
about hip arthroscopy, focusing on relevance,
accuracy, clarity, and completeness. Orthopedic
surgeons rated the responses, yielding an overall
high mean score, with the highest scores in accuracy
and clarity. Despite poor interrater reliability,
which highlights variability in response quality
perception, ChatGPT-40 demonstrates significant
potential as a supplementary patient education
tool. With continued advancements and careful
integration into clinical practice, it could serve as a
valuable adjunct in improving patient understanding
of medical procedures. However, it is essential
to emphasize that ChatGPT-40 should not replace
professional medical advice, and patients are strongly
encouraged to consult orthopedic specialists to
confirm Al-provided information.
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