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Aims

While internet search engines have been the primary information source for patients’ questions,
artificial intelligence large language models like ChatGPT are trending towards becoming the
new primary source. The purpose of this study was to determine if ChatGPT can answer patient
questions about total hip (THA) and knee arthroplasty (TKA) with consistent accuracy, compre-
hensiveness, and easy readability.

Methods

We posed the 20 most Google-searched questions about THA and TKA, plus ten additional
postoperative questions, to ChatGPT. Each question was asked twice to evaluate for consistency
in quality. Following each response, we responded with, “Please explain so it is easier to
understand,” to evaluate ChatGPT’s ability to reduce response reading grade level, measured
as Flesch-Kincaid Grade Level (FKGL). Five resident physicians rated the 120 responses on 1 to
5 accuracy and comprehensiveness scales. Additionally, they answered a “yes” or “no” question
regarding acceptability. Mean scores were calculated for each question, and responses were
deemed acceptable if > four raters answered “yes.”

Results

The mean accuracy and comprehensiveness scores were 4.26 (95% confidence interval (Cl)
4.19 to 4.33) and 3.79 (95% Cl 3.69 to 3.89), respectively. Out of all the responses, 59.2%
(71/120; 95% CI 50.0% to 67.7%) were acceptable. ChatGPT was consistent when asked the
same question twice, giving no significant difference in accuracy (t = 0.821; p = 0.415), compre-
hensiveness (t = 1.387; p = 0.171), acceptability (> = 1.832; p = 0.176), and FKGL (t = 0.264; p
= 0.793). There was a significantly lower FKGL (t = 2.204; p = 0.029) for easier responses (11.14;
95% Cl 10.57 to 11.71) than original responses (12.15; 95% Cl 11.45 to 12.85).

Conclusion

ChatGPT answered THA and TKA patient questions with accuracy comparable to previous
reports of websites, with adequate comprehensiveness, but with limited acceptability as the
sole information source. ChatGPT has potential for answering patient questions about THA and
TKA, but needs improvement.

Take home message comprehensiveness, but limited acceptabil-

- With the rising popularity of artificial

intelligence chatbots such as ChatGPT,
patients will increasingly use them as a
source for answering medical questions.

« ChatGPT answered total hip (THA) and

knee arthroplasty (TKA) patient questions
with accuracy comparable to previous
reports of websites, with adequate
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ity as the sole information source.

- ChatGPT has potential for answering

patient questions about THA and TKA, but
needs improvement.

Introduction
ChatGPT is an artificial intelligence (Al) large
language model (LLM) developed by OpenAl
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(USA). It was pre-trained to understand the structure and
patterns of language using text from a wide variety of sources,
then fine-tuned using human feedback to produce optimal
responses.’ It utilizes a complex neural network, consisting of
more than 175 billion parameters, to predict the next best
text option based on user input,® giving it the ability to
engage in sensible dialogue with the user. Having begun as
a free research preview on 30 November 2022, it has since
evolved and garnered unprecedented interest. As of January
2023, it had over 100 million monthly users.> For over 70% of
American adults, the internet is the first source they consult
for medical information,* and search engines, such as Bing
and Google, have begun testing to incorporate ChatGPT and
other LLMs into their browsers.> As the use of LLMs and other
forms of Al enter the mainstream, patients will use these
new sources to answer medical enquiries. Thus far, ChatGPT
has shown impressive capability in medicine-related tasks.
This includes passing the USA Medical Licensing Examina-
tions,® and generating diagnostically accurate differential
diagnoses from clinical cases.” A few recent papers have
assessed ChatGPT's ability to answer medical questions,®'® and
one compared physicians’ responses to patient questions on
Reddit’s “r/AskDocs” with ChatGPT's responses.'’

In a previous study of orthopaedic patients, 94.1%
reported access to the internet, and 55.8% reported using
the internet for information on their injuries. Overall, 64.5%
of these patients used at least one unreliable source. The
most common sources used were WebMD, their treating
institution’s website, Google, YouTube, Wikipedia, Mayo Clinic,
and Facebook.” In other studies, in which 65% of patients
used the internet to find information on their orthopaedic
condition,*'* Google, WebMD, and the treating institution’s
website were the most common sources.” Other than the
internet, telephone calls seem to be a common way surgical
patients address medical inquires, especially postoperatively.
Hadeed et al'® found that 29% of orthopaedic trauma patients
initiated a telephone call within 14 days of discharge.

Previous studies have demonstrated that patients both
have access to the internet and use it to find medical
information, but are prone to finding unreliable sites that
potentially contain inaccurate information.””'* Furthermore,
the average American reads at between a sixth to ninth
grade level,'*" although most patient educational material
is written at a ninth to eleventh grade level.'”®?° Previous
studies have emphasized the importance of patient education
websites to not only be accurate and comprehensive, but also
easily readable.'*'~?” With the rising popularity of ChatGPT,
we wanted to assess the accuracy, comprehensiveness, and
readability of ChatGPT when answering the most common
patient questions surrounding total hip arthroplasty (THA)
and total knee arthroplasty (TKA), two of the most common
surgeries performed in the USA, with approximately 866,410
THAs and 1,223,299 TKAs annually.?®

Methods

In March 2023, we posed the 20 most Google-searched
questions about THA and TKA, as reported by Shen et al,*®
to ChatGPT (Feb 13 Free Research Preview Version; OpenAl).
Ethical approval was not applicable for this study design.
If the questions said, “hip surgery” or “knee surgery’, they
were modified to say, “hip arthroplasty surgery” or “knee

140

arthroplasty surgery”. Using the style of the first 20 questions
as a guide, we added ten questions that a patient might ask
following TKA or THA. These questions were based on the
most common categories of post-discharge phone call reasons
reported by Hallfors et al.*® Since ChatGPT will give similar
(but not the exactly the same) responses to questions every
time, we asked each question twice. Each time a question
was asked, it was done in a “New Chat” because ChatGPT
learns from previous questions within a conversation. We
then replied to each response with, “Please explain so it is
easier to understand”. Example questions and responses are
shown in Table I. All questions and responses are shown
in Supplementary Table i. All responses were copied into
Word (Microsoft, USA) to calculate the Flesch-Kincaid Grade
Level (FKGL), a formula that measures the approximate level
of education required to understand a text based on the
number of words per sentence and syllables per word.’' In
order to avoid underestimating the text difficulty, we removed
paragraph breaks, bullet points, one- or two-word headings
before bullet points, colons, semicolons, and numbers from
responses before calculating the score, as recommended by
Friedman and Hoffman-Goetz’' and Eltorai et al.’”® We also
replaced colons and semicolons with periods.

Next, a spreadsheet containing the responses to each
question was sent to five orthopaedic surgery residents (ADM,
MCM, MPK, CCD, CMS) for evaluation of the responses. They
scored each response for accuracy using a scale implemented
in previous investigations of medical information accuracy
obtained from online sources.”’"*° If they agreed with 0% to
25%, 26% to 50%, 51% to 75%, 75% to 99%, or 100%, scores of
1,2, 3,4, or 5 were given, respectively.

In addition to rating the accuracy, the responses were
rated on a 1 to 5 comprehensiveness scale, shown in Table
I, to ensure the responses were not only accurate, but also
thorough. Lastly, to gauge acceptability of responses, each
reviewer responded “yes” or “no” to the question: “Would you
be comfortable if this was the only information your patient
received for their question?” The purpose of this question was
to determine if essential information was excluded from the
answer, or if patient harm could result from the answer.

Statistical analysis

Due to the subjectivity of rating accuracy and comprehen-
siveness, we employed an ensemble (or crowd sourcing)
scoring strategy,’** by averaging the ratings of the five
reviewers for each response. This is comparable to a panel
of judges averaging their scores for a performance. There-
fore, the mean rating scores represent the consensus among
the reviewers and the confidence intervals are influenced
by reviewer agreement.'" A response was deemed accepta-
ble if > four reviewers answered “yes” to the acceptability
question. A chi-squared test of independence was used to
assess differences in ratings of acceptability between original
and easier responses, and between the first and second time
the questions were asked. Lastly, we found the mean FKGL
and calculated 95% confidence intervals (Cls). We performed
independent-samples t-tests comparing accuracy, comprehen-
siveness, and FKGL between the responses to the first and
second time questions were asked. We also used independent-
samples t-tests to compare these measures between original
and easier responses. A two-tailed o of p < 0.05 was used to
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Table I. Examples of ChatGPT responses to patient questions.

Question

How long does it take
for bone to grow into
hip replacement?

How do | know if

| have a blood clot
after joint replace-
ment?

Response 1

The process of bone growth into a hip replacement, also known as
osseointegration, can take several months to a year or more. The exact
timeline can vary depending on factors such as the type of implant
used, the patient’s age and overall health, and the quality of the
patient’s bone.

In general, the first few weeks after surgery are critical for the initial
stability of the implant. During this time, the bone will begin to grow
around the implant and integrate with it. Over the following months,
the bone will continue to grow and remodel around the implant,
gradually increasing its strength and stability.

The surgeon will typically monitor the patient’s progress with regular
follow-up visits and X-rays or other imaging studies to assess the bone
growth and ensure that the implant is properly integrated. The patient
may also need to undergo physical therapy or rehabilitation to help
regain strength and mobility in the hip joint.

It's important for patients to follow their surgeon’s postoperative
instructions closely to maximize the chances of a successful outcome
and minimize the risk of complications. Ultimately, the time it takes for
bone to grow into a hip replacement will depend on several factors
and can vary from patient to patient.

If you have had joint replacement surgery and are concerned about
the possibility of a blood clot, there are several signs and symptoms to
look out for. These may include:

Swelling: If the affected area is significantly swollen, it could be a sign
of a blood clot. Pay attention to whether the swelling is increasing,
staying the same, or decreasing over time.

Redness: If the skin around the affected area is red or warm to the
touch, it could be a sign of a blood clot.

Pain: Pain is a common symptom after joint replacement surgery, but if
the pain is getting worse instead of better or is accompanied by other
symptoms, it could be a sign of a blood clot.

Difficulty walking or standing: If you are having difficulty putting
weight on the affected leg or standing up, it could be a sign of a blood
clot.

Shortness of breath: If you are experiencing shortness of breath, chest
pain, or coughing, it could be a sign of a blood clot that has traveled to
your lungs.

If you experience any of these symptomes, it is important to contact
your doctor immediately. They may order diagnostic tests such as
ultrasound or blood tests to confirm whether or not you have a blood
clot. Prompt medical attention is crucial to prevent serious complica-
tions from blood clots.

Response 1, "Please explain so it is easier to
understand.”

After hip replacement surgery, the bone around the
new implant gradually grows and attaches to the
implant. This process is called osseointegration and
can take several months to a year or more. During the
first few weeks after surgery, the bone starts to grow
around the implant and integrate with it. Over time,
the bone continues to grow and strengthen around
the implant.

The surgeon will monitor the patient’s progress with
follow-up visits and imaging studies. The patient
may also need physical therapy to help regain
strength and mobility in the hip joint. It’s important
for patients to follow their surgeon’s instructions
carefully to reduce the risk of complications and
increase the chances of a successful outcome.

Overall, the time it takes for bone to grow into a hip
replacement varies depending on factors such as the
type of implant used, the patient’s age and health,
and the quality of the bone.

After joint replacement surgery, it's possible to
develop a blood clot in your leg. This can be a serious
problem because the clot can break off and travel to
your lungs, which can be life-threatening.

Here are some signs that you might have a blood clot:
Your leg is swollen, red, or warm to the touch.

You have pain that'’s getting worse, not better, or
you're having trouble walking or standing.

You feel short of breath, have chest pain, or are
coughing.

If you have any of these symptomes, it's important to
contact your doctor right away. They may do some
tests to see if you have a blood clot. The sooner you
get treatment, the better your chances of avoiding
serious complications.

determine significance. All analyses were conducted with SPSS
v. 28 (IBM, USA).

Results

The mean accuracy score of all responses was 4.26 (95%
Cl 4.19 to 4.33), corresponding to agreement with > 75%
of information. The mean comprehensiveness score of all
responses was 3.79 (95% Cl 3.69 to 3.89), corresponding to
above the ‘adequate’ level. The mean FKGL of all responses
was 11.65 (95% Cl 11.19 to 12.10). Out of all the responses, >
four reviewers rated 59.2% (71.0/120, 95% Cl 50.0% to 67.7%)
as acceptable.

To determine if ChatGPT answers the same question
with similar accuracy, comprehensiveness, acceptability, and
FKGL, each time the question was asked, we grouped the
responses by the first and second time the questions were
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asked. There was no statistically significant difference in
accuracy (t = 0.821; p = 0.415) between the first question
responses (4.33; 95% Cl 4.21 to 4.46) and the second ques-
tion responses (4.25; 95% Cl 4.11 to 4.40). There was no
statistically significant difference in comprehensiveness (t =
1.387; p = 0.171) between the first question responses (3.99;
95% Cl 3.85 to 4.14) and the second question responses (3.82;
95% Cl 3.62 to 4.02). There was no statistically significant
difference in acceptability (x> = 1.832; p = 0.176) between
the first question responses (21.9/30, 73.3%; 95% Cl 54.8% to
86.2%) and the second question responses (17.0/30, 56.7%;
95% Cl 38.6% to 73.1%). There was no statistically significant
difference in FKGL (t = 0.264; p = 0.793) between the first
question responses (12.25; 95% Cl 11.29 to 13.20) and the
second question responses (12.06; 95% Cl 11.02 to 13.10).
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Table II. Comprehensiveness scoring.

The answer only addresses a small portion of the question and leaves out significant details or important information.

The answer gives some relevant information, but it is not comprehensive and is missing key elements.

The answer covers the main points of the question and provides enough information to understand the topic, but lacks

The answer is comprehensive and provides detailed information that addresses all aspects of the question.

The answer is extremely detailed and thorough, covering all aspects of the question and providing a deep understand-

Score Description

1 Incomplete

2 Partial

3 Adequate depth or detail.
4 Thorough

5 Exhaustive ing of the topic.

Table Ill. ChatGPT compared to previous studies that assessed accuracy and/or readability of orthopaedic patient information websites.

Number of websites

Mean accuracy score Percent of maximum

Study Topic assessed Raters (SD) accuracy score Mean FKGL (SD)
Articular cartilage defects

Wang et al” management 53 11.7 (0.6) (maximum 12)  97.5 13.4(8.0)
Metal-on-metal hip

Crozier-Shaw et al*®  arthroplasty 61 2 6.6 (1.2) (maximum 8)  82.5 11.7 (0.88)
Developmental hip

Fabricant et al*® dysplasia 63 10.7 (1.8) (maximum 12) 89.2 10.5 (2.4)
Paediatric orthopaedics

Badarudeenetal” patient education 101 - - - 9.0 (2.7)

Mathur et al* Scoliosis 50 5.9 (0.64) (maximum 12) 49.2 -
Distal radius fracture/bro-

Dy et al*® ken wrist 70 3 11.1(2.2) (maximum 12) 92.5 10 (2.3)

Zade et al* Bone tumours 48 3 10.3 (1.7) (maximum 12) 85.8 10.5(1.4)

Garcia et al”’ Shoulder instability 82 3 8.6 (2.6) (maximum 12) 71.7 10.96 (2.5)

120 responses
ChatGPT THA and TKA evaluated 5 4,25 (maximum 5) 85.0 11.65

FKGL, Flesch-Kincaid Grade Level; SD, standard deviation; THA, total hip arthroplasty; TKA, total knee arthroplasty.

Next, we wanted to determine if ChatGPT could
decrease the FKGL when asked to, “Please explain so it is
easier to understand,” while maintaining comparable accuracy,
comprehensiveness, and acceptability. There was a statistically
significant lower FKGL (t = 2.204; p = 0.029) for the easier
responses (11.14; 95% Cl 10.57 to 11.71) than the original
question responses (12.15; 95% Cl 11.45 to 12.85). There was
no statistically significant difference in accuracy (t = 0.975; p =
0.332) between the original question responses (4.29; 95% Cl
4.20 to 4.39) and the easier responses (4.23; 95% Cl 3.28 to
5.17), nor were there differences in acceptability (> = 1.690;
p = 0.194) between the original (39/60, 65%; 95% Cl 52%
to 76.1%) and the easier responses (31.9/60, 53.3%; 95% ClI
40.6% to 65.7%). There was, however, a statistically significant
lower comprehensiveness (t = 2.246; p = 0.027) for the easier
responses (3.68; 95% Cl 3.53 to 3.83) than the original question
responses (3.91; 95% Cl 3.78 to 4.03).

Discussion

Our results show that ChatGPT can consistently answer patient
questions about THA and TKA with accuracy, comprehen-
siveness, and in a readable manner comparable to other
online sources. ChatGPT was consistent in accuracy, compre-
hensiveness, acceptability, and FKGL when asked the same
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question multiple times. Between the original responses and
the easier responses, there was no significant change in
accuracy or acceptability, but there was a significant reduction
in comprehensiveness and reading level. We speculate that
easier responses excluded critical information at the expense
of providing a more accessible reading level.

Previous studies have analyzed various orthopaedic
patient informational websites. For the purpose of comparing
accuracy and FKGL of ChatGPT to previous papers that have
reported accuracy as the sum of rater scores, we converted
ChatGPT’s mean score of 4.26 out of a maximum 5, to 85.2%
of the maximum score, and converted previous papers’ scores
into a percentage of the maximum. ChatGPT'’s score was better
than websites on metal-metal-hip arthroplasty,” scoliosis,** and
shoulder instability,”' but was slightly lower than websites on
developmental hip dysplasia,” distal radius fractures,” and
bone tumours,” and substantially lower than websites on
articular cartilage defects management.”’ Table Il shows a
summary of these papers.

ChatGPT’s mean comprehensiveness score of 3.91 for
the original responses was above the ‘adequate’ level and just
below ‘thorough’ Previous papers evaluating comprehensive-
ness of orthopaedic condition patient informational websites
used pre-determined content that they believed a website
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Table IV. Example of reduction in acceptability from original response to easier response.

Question Response 2

How do | know if
| have an infec-
tion after joint
replacement?

include:

sign of infection.

Swelling: Swelling around the joint that does not go away with ice or elevation

may be a sign of infection.

Redness: Redness around the joint may be a sign of infection.

Fever: A fever may indicate an infection.

If you have had joint replacement surgery, it is important to monitor the site for
signs of infection. Some signs of infection after joint replacement surgery may

Pain: Pain around the joint that does not go away with rest or medication may be a

Response 2, "Please explain so it is easier
to understand.”

After joint replacement surgery, it's
important to keep an eye out for signs

of infection. Infection can cause pain,
swelling, redness, fever, fluid draining
from the incision site, or difficulty moving
the joint. If you experience any of these
symptoms, it's important to contact your
doctor right away so they can check if you
have an infection. Catching an infection
early and treating it promptly is important
to prevent serious complications.

Drainage: Pus or fluid draining from the surgical incision may indicate an infection.

Difficulty moving: If you are having difficulty moving the joint or experiencing

stiffness, this could be a sign of infection.

If you experience any of these symptomis, it is important to contact your surgeon
or healthcare provider immediately, as they may need to evaluate you for

a possible infection. Early detection and treatment of an infection after joint
replacement surgery is critical to prevent serious complications.

covering a topic should include to be fully comprehensive.
This method worked for webpages discussing an entire topic,
but was not practical for our approach of posing numerous,
specific questions about a variety of topics.

Recent papers have assessed the accuracy and
comprehensiveness of ChatGPT’s responses to medical
questions. Johnson et al'® evaluated 284 questions pertaining
to 17 specialties. For accuracy, a six-point Likert scale was
used. For comprehensiveness, a three-point Likert scale was
used. Mean accuracy score was 4.4 with 39.4% (70.9/180)
of responses scored at the highest level of accuracy. The
mean comprehensiveness score was 2.4. Yeo et al® assessed
the ability of ChatGPT to answer questions obtained from
FAQ sections on professional society websites and Facebook
support group pages regarding liver cirrhosis and hepatocel-
lular carcinoma. They used a grading scale that combined
comprehensiveness and accuracy. Overall, 74% (54.0/73) of
responses were given the highest score, rated as comprehen-
sive and correct. Potapenko et al’ asked four questions, five
times each, about five common retinal diseases, and used
a five-point Likert scale (different than the one used here)
to evaluate accuracy. In total, 45% (45/100) of responses
were rated as very good/no inaccuracies, and 26% (26/100)
were rated as containing minor, non-harmful inaccuracies. Our
study is the first to focus on ChatGPT’s capacity to answer
orthopaedic questions, and it did so with similar accuracy and
comprehensiveness compared to the aforementioned studies.

Although not measuring accuracy or comprehensive-
ness, Ayers et al'' drew 195 questions from Reddit’s r/AskDocs
and had five reviewers rate physicians’ responses on Red-
dit and ChatGPT’s responses on five-point Likert scales for
“the quality of information provided” and “the empathy
or bedside manner provided” The ChatGPT responses had
statistically significant higher quality and empathy scores
than the physician responses. Additionally, 78.6% (459.8/585)
of responses by ChatGPT were rated as “better” than the
physician responses on Reddit.

No previous studies have used an acceptability metric.
Only 59.2% (71.0/120) of all responses were graded as
acceptable by at least four raters in our study. This implies that

ChatGPT may have been leaving out key elements of answers
that a surgeon would include when responding to patients,
and therefore may not be reliable as the sole source of
information for patient questions. Table IV shows an example
of a response that 0 out of 5 raters deemed acceptable. This
was an easier response that the original question received a
5 out of 5, which is also shown in the table. While raters did
not write reasons for marking a response unacceptable, we
speculate that in this example, the lack of detail regarding
signs of infection was responsible for the drop in acceptability.

Thus far, making direct comparisons to studies that
assessed ChatGPT’'s accuracy and comprehensiveness to
medical questions is difficult due to varying methodologies
and a low volume of research. Other studies have shown
ChatGPT to be both accurate and comprehensive, and our
paper’s results are congruent with this theme.

The mean FKGL of ChatGPT’s answers, before and after
asking for easier wording, was 12.15 and 11.14, respectively.
These are above previously reported FKGLs of 9.2 for American
Academy of Orthopaedic Surgeons (AAOS) patient information
articles,'® 10.5 for websites on developmental hip dysplasia,”
8.9 for AAOS and Paediatric Orthopaedic Society of North
America (POSNA) articles on paediatric orthopaedics,' 10.0 for
websites on distal radius fractures,”® 10.5 for websites on bone
tumours,”> and 10.96 for websites on shoulder instability.”’ On
the other hand, ChatGPT's responses was similar to the FKGL of
11.7 for websites describing metal-on-metal hip arthroplasty,*
and lower than 13.4 for websites on the management of
articular cartilage defects.”’ Although the mean reduction in
FKGL was only 1.01, this is a statistically significant, unique
feature of ChatGPT to respond to requests for easier readabil-
ity.

An advantage we see of ChatGPT is ease of use. Finding
an answer to a question by using an internet search engine
requires one to select a website from a list of multiple results,
assess the credibility, then locate the relevant information
within the website. Locating health information through an
internet search engine is done with variable accuracy ranging
from 16% to 100%,**** and can take more than five minutes
to find some answers.’> Alternatively, ChatGPT provides a

Is ChatGPT a trusted source of information for total hip and knee arthroplasty patients? 143

B. M. Wright, M. S. Bodnar, A. D. Moore, et al.



concise, conversational response without relying on patient
judgement, and can provide further clarification upon request.
Future research should evaluate whether real patients actually
prefer the conversational style of ChatGPT to an internet
search engine.

Another advantage over an internet search is that
one does not need to know medical terminology. In an
analysis of websites on distal radius fractures by Dy et al,”
the accuracy of website results was reduced when “broken
wrist” was searched compared to “distal radius fracture”
ChatGPT does not return results based on searched
keywords contained on a webpage, so it can respond to
either “knee replacement” or the more technical medical
language “total knee arthroplasty” Future research should
determine if differences in question terminology affect the
accuracy of ChatGPT's answers.

While other healthcare chatbots exist, ChatGPT is more
advanced. Most available health-focused apps with chatbot
integration rely on rule-based approaches and finite-state
dialogue management. They direct the user through a
predetermined path to a response, despite claims of machine
learning and natural language processing.’*®* On the other
hand, ChatGPT and other LLMs adapt organically to each
input, providing greater flexibility and personalization.

There are, however, several limitations to using
ChatGPT for answering patient questions. The first is that in
the future, ChatGPT may not be free for patients to access;
OpenAl may decide to offer ChatGPT only as a paid sub-
scription. Second, ChatGPT was trained on text containing
information up to 2021.* As medical knowledge changes,
its responses may be outdated. However, ChatGPT will have
continued improvement, with the announcement of GPT-4
and GPT-4 Turbo, OpenAl’s more advanced, paid versions of
ChatGPT, which has information up to April 2023.7%*

A limitation of our study was that review of respon-
ses was done by resident-level physicians. Previous studies
have used residents to evaluate orthopaedic patient infor-
mation websites,’'>**" but it is possible that lack of expe-
rience prevented the reviewers from accurately assessing
responses. This limitation was mitigated by the fact that the
questions asked were patient-generated, rudimentary, and
would be responded to without attending physician guidance
in real-world scenarios. Ideally, a reference standard would
have been used. However, this was impractical given the large
quantity of responses and diversity of question topics.

Another limitation of our study is that not all raters
were blinded to the source of the responses. Two of the raters
(ADM, MCM) were unable to be blinded, since they were
involved in planning the study. This could have caused bias
in their assessment of the responses.

Lastly, while comparisons can be made to previous
studies on websites for patient education, our study lacked
a comparative group, such as website results for internet-
searched questions, or physician answers to the questions.
External validity is also limited by the dynamic nature of the
software, updates from OpenAl, and upgrades to ChatGPT
including release of GPT-4. Future responses to identical
questions may be drastically different.

The rapid growth in popularity of ChatGPT means that
orthopaedic patients will increasingly use it to answer questions
concerning surgery. ChatGPT must be properly evaluated so
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that clinicians can advise their patients on whether it is trust-
worthy. Additional potential applications of LLMs like ChatGPT
include clinical decision-making support, clinical documenta-
tion assistance, administrative work, and medical education.***'

To conclude, we found that ChatGPT answered
common patient questions about THA and TKA with accu-
racy comparable to the average orthopaedic patient informa-
tional website, with adequate comprehensiveness, and with
readability that can be improved upon request. However,
improvements are needed before ChatGPT can be trusted to
give safe, fully comprehensive information to patients. Further
research is needed, including studies that directly compare
ChatGPT to other sources of information for patient questions.

Supplementary material
All questions, responses, and Flesch-Kincaid Grade Levels.
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