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Total hip arthroplasty (THA) remains the definitive 
treatment modality for conditions requiring hip 
replacement, such as end-stage hip joint osteoarthritis 
and hip fractures.[1,2] Robot-assisted THA (RATHA) 
constitutes a substantial advancement in orthopedic 
surgery, offering enhanced precision and potential 
improvements in patient outcomes.[3,4] Advancements 
in artificial intelligence (AI), machine learning, 
and robotics have facilitated the integration of 
robotic systems into orthopedic procedures 
over the past decade. These technologies enable 
surgeons to perform hip replacement surgeries 
with enhanced accuracy, potentially leading to 

Objectives: This study aims to compare ChatGPT (Generative Pre-Trained 
Transformer) and Google in addressing frequently asked questions (FAQs), 
answers, and online sources regarding robot-assisted total hip arthroplasty 
(RATHA).
Materials and methods: On December 15th, 2024, the 20 most FAQs 
were identified by inputting the search term “Robot-Assisted Total Hip 
Replacement” into both Google Search and ChatGPT-4o. Twenty FAQs 
were independently identified using a clean Google search and a prompt 
to ChatGPT-4o. The FAQs on Google were sourced from the "People 
also ask" section, while ChatGPT was requested to generate the 20 
most often asked questions. All questions, answers, and references cited 
were recorded. A modified version of the Rothwell system was used to 
categorize questions into 10 subtopics: special activities, timeline of 
recovery, restrictions, technical details, cost, indications/management, 
risks and complications, pain, longevity, and evaluation of surgery. 
Each reference was categorized into the following groups: commercial, 
academic, medical practice, single surgeon personal, or social media. 
Responses were also graded as “excellent response not requiring 
clarification” (1), “satisfactory requiring minimal clarification” (2), 
“satisfactory requiring moderate clarification” (3), or “unsatisfactory 
requiring substantial clarification” (4).
Results: Overall, 20% of the questions that Google and ChatGPT-4o 
considered as the most FAQ were similar to each other. Technical details 
(35%) were the most common categories of questions. The ChatGPT 
provided significantly more academic references than Google search (70% 
vs. 20%, p=0.0113). Conversely, Google web search cited more medical 
practice references (40% vs. 0%, p=0.0033), single surgeon websites (20% 
vs. 0%, p=0.1060), and government websites (10% vs. 0%, p=0.4872) more 
frequently than ChatGPT. In terms of response quality, 62% of answers were 
rated as Grade 1-2 (excellent or satisfactory with minimal clarification), 
while 38% required moderate or substantial clarification (Grades 3-4).
Conclusion: ChatGPT demonstrated comparable results to those of Google 
searches on information regarding RATHA, with a higher reliance on 
academic sources. While most responses were satisfactory, a notable 
proportion required further clarification, emphasizing the need for 
continued evaluation of these platforms to ensure accuracy and reliability 
in patient education. Taken together, these technologies have the capacity 
to enhance health literacy and provide enhanced shared decision-making 
for patients seeking information on RATHA.
Keywords: Artificial intelligence, ChatGPT, clinical relevance, Google, health information 
quality, robot-assisted total hip arthroplasty, patient education.
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improved restoration of the center of rotation, 
joint biomechanics, reduced tissue damage, and 
faster recovery.[5] Traditional approaches, while 
effective, carry the inherent risks of malalignment 
or component malpositioning, which may affect 
long-term outcomes. Robotic assistance addresses 
these limitations by offering real-time intraoperative 
guidance, three-dimensional (3D) imaging, and 
pre-surgical planning capabilities. The precision and 
reproducibility of RATHA have sparked growing 
interest in the medical community, with increasing 
adoption across hospitals worldwide. However, 
well-designed, prospective, controlled trials with 
long-term follow-up are still warranted to evaluate 
the efficacy of RATHA.[6]

Moreover, the incorporation of AI tools, such as 
ChatGPT, into medical decision-making and patient 
education has opened new avenues for improving 
healthcare delivery. Of note, AI-powered platforms 
have been used to provide patients with accessible, 
tailored information regarding RATHA, offering 
responses to frequently asked questions (FAQs) in 
real-time. These platforms complement traditional 
search engines, such as Google, by offering more 
structured, conversational answers to patients' 
concerns. As a result, they are more intuitive for 
patients.

Unlike traditional search engines such as 
Google, which function by retrieving and listing 
hyperlinks to various external sources, AI-powered 
applications such as ChatGPT synthesize and 
generate complete responses directly. While the user 
plays an active role in reviewing, interpreting, and 
validating information retrieved via search engines, 
AI tools assume responsibility for content synthesis 
and summarization.[7] This autonomy in processing 
and presenting information distinguishes AI 
chatbots as interactive, answer-generating platforms, 
an essential conceptual distinction that frames the 
basis of this comparative study.

Recent studies have explored the efficacy of 
traditional search engines and AI-driven chatbots in 
disseminating medical knowledge.[8-10] Such studies 
are crucial for understanding how patients seek 
and process information regarding novel surgical 
techniques such as RATHA. In the present study, 
we aimed to compare the quality, accuracy, and 
relevance of answers, and online sources provided 
by Google and ChatGPT-4o to the most FAQs 
about RATHA and to examine how evolving AI 
technologies are transforming patient education 
into modern surgical practices.

MATERIALS AND METHODS

This single-center, cross-sectional study was 
conducted at Endo-Klinik Hamburg, Department 
of Orthopedic Surgery, on December 15th, 2024. The 
quality and clinical relevance of responses provided 
by ChatGPT-4o (OpenAI; San Francisco, CA) and 
Google (Menlo Park, CA, USA) to FAQs about 
RATHA were evaluated.

Methods were adapted from a previous study 
by Dubin et al.[11] The Google search engine was 
performed using a clean-installed Google Chrome 
browser (version 112.0.5615.137) with cleared cache 
and history to avoid personalized results. On 
December 15th, 2024, Google search was conducted 
using the key phrase: “robot-assisted total hip 
replacement”. In Google searches, the questions 
were extracted from the ‘People also ask’ section, 
which displays commonly asked questions along 
with additional related questions that appear when 
each query is expanded. From the search, the top-
listed questions were recorded. Questions from this 
section were included if the question included the 
term “robotic total hip replacement,” and “robot-
assisted total hip arthroplasty”. Duplicate and 
irrelevant entries were excluded to form a final 
list of 20 FAQs. Google itself does not generate 
answers but displays a curated list of websites. 
We considered the top-ranked, featured excerpt or 
snippet as the “Google answer” when available. If 
no featured snippet existed, we selected the first 
website listed in the search results and used the 
main explanatory paragraph from that page as the 
representative response. The questions, answers, 
and online sources were recorded.

A new and clean ChatGPT-4o account was used to 
interact with the platform. The following statements 
were entered into ChatGPT-4o: “Perform a Google 
search with the search term robot-assisted total hip 
replacement and record the 20 most FAQs related to 
the search term with answers to the questions and 
the online source.” The top 20 questions, answers, 
and sources provided by ChatGPT-4o were recorded 
(Table I) and screened for duplicates, unrelated and 
hallucinated content, resulting in a matched set of 20 
FAQs from ChatGPT for comparison.

Data classification and evaluation

Following question identification, all responses 
were analyzed. The Rothwell's classification is 
primarily designed to understand the questions 
asked in a group.[12] Rothwell classification 
categorizes the questions and the online sources 
of the answers received according to their content. 
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TABLE I

Rothwell’s Classification System for Questions and Websites

Robotic assisted total hip arthroplasty (Google) Grade Robotic assisted total hip arthroplasty (ChatGPT) Grade

What are the disadvantages of robotic hip 
replacement?
(Technical Details)

The disadvantages of robotic-assisted joint 
replacement surgery include:
Possible need for additional imaging (CT scan) before 
surgery.
Possible risk of bone fractures where the navigation 
pins are placed.
(Academic)

2 What is Robotic Assisted Total Hip Arthroplasty? 
(Indications/Management)

Robotic Assisted THA uses robotic systems to aid 
surgeons in the precise placement and alignment of hip 
implants, enhancing the accuracy and outcomes of hip 
replacement surgeries
(Academic)

2

What is robotic arthroplasty total hip replacement?  
(Technical Details)

A robotic hip replacement is similar to a traditional hip 
replacement. Your surgeon removes damaged tissue 
in your hip and replaces it with an artificial joint. The 
difference is that it’s done with assistance from a 
robotic arm, which allows for greater precision.
 (Academic)

2 How does robotic technology improve hip 
replacement surgery? (Technical Details)

Robotic technology provides a 3D model of the 
patient’s hip, allows for precise planning, and aids 
in the accurate placement of implants, reducing the 
risk of complications and improving recovery times 
(Academic)

2

*How long does it take to recover from robotic hip 
replacement? (Timeline of recovery)

The average recovery period for this procedure is three 
to six months. This is because no two people recover 
in exactly the same manner. Some patients can do 
most of their usual daily activities as early as three 
months post-surgery. Others, however, take a longer 
time to heal.
(Government)

2 Who is a candidate for Robotic Assisted THA? 
(Indications/Management)

Candidates typically suffer from degenerative joint 
diseases such as osteoarthritis, rheumatoid arthritis, or 
hip dysplasia, and have not responded to conservative 
treatments 
(Academic)

1

Is robot-assisted hip replacement better? 
(Indications/Management)

Robot-assisted procedures help ensure that your 
prosthetic joint fits perfectly. Other benefits include 
smaller incisions, faster recovery times, and better 
results than traditional open surgery.
(Single Surgeon)

4 What are the benefits of Robotic Assisted THA? 
(Technical Details)

Benefits include more accurate implant placement, 
reduced risk of dislocation, improved leg length 
uniformity, quicker recovery times, and potentially 
longer implant lifespan
(Academic)

2

Who should not have robotic surgery?
(Indications/Management)

These are situations that would result in a high risk 
of harm. For example, robotic surgery should not 
be performed in a critically ill patient who needs 
emergency surgery or a trauma patient. Some types 
of comorbidities. Comorbidity is having more than one 
medical condition at a time.
(Medical Practice)

3 What are the risks associated with Robotic 
Assisted THA?
(Risk) 

While generally safe, risks include those common to 
any surgical procedure such as infection, blood clots, 
and implant issues. Specific robotic surgery risks are 
minimal but can include technical failures
(Academic)

1

What can you never do again after a robotic hip 
replacement? (Timeline of recovery)

Don’t cross your legs at the knees for at least 
6 to 8 weeks.
Don’t bring your knee up higher than your hip.
Don’t lean forward while sitting or as you sit down.
Don’t try to pick up something on the floor while you 
are sitting.
Don’t turn your feet excessively inward or outward 
when you bend down
(Medical Practice)

1 How is a 3D model used in Robotic Assisted THA? 
(Technical Details)

A CT scan creates a detailed 3D model of the patient’s 
hip, which is used to plan the surgery and guide the 
robotic arm during the procedure for precise implant 
placement 
(Academic)

1
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TABLE I

Continued

Robotic assisted total hip arthroplasty (Google) Grade Robotic assisted total hip arthroplasty (ChatGPT) Grade

How big is the incision for robotic hip 
replacement?
(Technical Details)

For this type of minimally invasive hip replacement, the 
surgeon uses a single incision that usually measures 
3 to 6 inches. The length of the incision depends on the 
size of the patient and the difficulty of the procedure 
(Medical Practice)

1 How long does a Robotic Assisted THA surgery 
take?
(Technical Details)

The duration is similar to traditional hip replacement 
surgeries, typically taking around 1-2 hours depending 
on the complexity of the case 
(Academic)

2

Which method of robotic total hip replacement is 
the best?
(Technical Details) 

The anterior approach is an easier surgery to recover 
from. There is less muscle damage so less healing 
time is required. Patients are home within a day, 
sometimes the same day or the next, from an anterior 
hip operation 
(Single Surgeon)

3 What is the recovery time for Robotic Assisted 
THA?
(Timeline of recovery)

Recovery time varies, but many patients can expect a 
faster recovery compared to traditional surgery, often 
resuming normal activities within 6-12 weeks.
(Academic)

3

Is robotic hip replacement more expensive?
(Cost)

Robotic hip replacement surgeries might cost more 
than traditional methods, but it’s important to think 
about the long-term advantages, like better results and 
fewer complications.
(Single Surgeon)

3 What should patients expect during recovery after 
robotic total hip replacement? 
(Timeline of Recovery)

Patients should expect gradual improvement in 
mobility, with initial use of assistive devices like walkers 
or crutches, and a focus on physical therapy to regain 
strength and flexibility
(Academic)

2

How do you wipe your bottom after robotic hip 
replacement?
(Timeline of Recovery) 

Again, you can ask your surgeon for specific tips, but 
oftentimes it’s helpful to lean on your non-operated hip 
for support and to rest that same arm on a counter for 
support if possible. Use your free hand on the opposite 
side to wipe without twisting your upper body
(Medical Practice)

2 Is Robotic Assisted THA more expensive than 
traditional THA?
(Cost)

The cost may be higher due to the advanced 
technology used, but many patients find the benefits, 
such as reduced recovery time and improved 
outcomes, to justify the cost.
(Commercial)

3

Who is not a candidate for robotic surgery? 
(indications/Management)
However, not everyone is a good candidate for robotic 
surgery. Some of the contraindications for robotic 
surgery include severe obesity, bowel obstruction, and 
an inability to tolerate general anesthesia
(Single Surgeon)

3 How long do the implants last in robotic total hip 
replacement?
(Timeline of Recovery) 

With precise placement, implants from robotic-assisted 
surgeries can last 15-20 years or longer, similar to or 
better than those from traditional methods.
(Academic)

2

What are lifelong restrictions after robotic hip 
replacement?
(Restrictions) 

Avoiding high-impact activities like running, jumping, or 
lifting heavy weights can lessen the risk of damaging 
the replacement. If you do participate in these 
activities, you may weaken or loosen the replacement, 
which could require corrective surgery
(Medical Practice)

2 Are there any specific pre-operative preparations 
for Robotic Assisted THA?
(Specific Activities)

Pre-operative preparations include physical 
evaluations, imaging studies, and discussions about 
medical history and medications to ensure patient 
readiness.
(Commercial)

3

How long does it take to walk normally after 
robotic hip replacement surgery? 
(Specific Activities)

How long does it take to walk normally after hip 
surgery? This depends on your general health and 
fitness, as well as the condition of your joints and 
muscles. However, in most cases, you will be able to 
walk without a walking aid after 10 to 14 days.
(Commercial)

2 What types of implants are used in Robotic 
Assisted THA?
(Timeline of Recovery)

Implants are typically made of metal, ceramic, and 
plastic components, chosen based on the patient’s 
specific needs and anatomical considerations 
(Commercial)

2
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TABLE I

Continued

Robotic assisted total hip arthroplasty (Google) Grade Robotic assisted total hip arthroplasty (ChatGPT) Grade

Does insurance cover robotic hip replacement?
(Cost)

Is there any additional out of pocket cost if I decided 
to have a robotic hip replacement? All insurance that 
covers traditional hip replacement cover the robotic 
hip replacement. There should be no additional cost 
incurred to the patient for using robotics during hip 
replacement surgery.
(Academic)

4 How does Robotic Assisted THA differ from 
traditional hip replacement?
(Technical Details) 

The key difference is the use of robotic technology for 
enhanced precision in planning and execution, which 
can lead to better outcomes and fewer complications
 (Academic)

3

Is robotic hip replacement covered by Medicare?
(Cost)

Medicare will cover almost any procedure that is 
deemed medically necessary. This includes robotic 
surgery.

(Commercial)

2 Can Robotic Assisted THA be performed on both 
hips simultaneously?
(Technical Details) 

Bilateral hip replacements can be performed, but the 
decision depends on the patient’s overall health and 
specific circumstances. It is typically done in staged 
procedures.

(Commercial)

1

What is a drawback of robotic surgery?
(Technical Details)

Robot-assisted surgery is only available in centers that 
have specially trained surgeons. Other disadvantages 
include: Complications that would require your surgeon 
to “switch” to an open procedure with larger incisions.
(Academic)

3 What kind of anesthesia is used during Robotic 
Assisted THA?
(Technical Details)

General anesthesia or regional anesthesia (spinal or 
epidural) is commonly used, based on patient health, 
preferences, and surgeon recommendations.
(Academic)

1

Do surgeons prefer robotic surgery?
(Indications/management)

Surgeons today often choose the robotic approach if 
it appears to have benefits for the patient compared to 
the conventional approach.
(Government)

4 How soon can I drive after robotic total hip 
replacement?
(Specific Activities)

Patients usually return to driving within 2-6 weeks, 
depending on the side operated and use of narcotics. 
Right-sided surgery often requires a longer delay. 
(Academic)

2

What are the criticism of robotic surgery? 
(indications/Management)

Critics frequently cite the longer operating times 
and higher costs of robotic surgery compared to 
conventional surgery.
(Medical Practice)

2 How do surgeons get trained in Robotic Assisted 
THA? (Technical Details) 

Surgeons undergo specialized training and certification 
to use robotic systems, ensuring they are proficient in 
both the technology and surgical techniques required 
(Academic)

1

Can you ever kneel again after a robotic hip 
replacement?
(Restrictions) 

The safe way to do this is to perform a single-legged 
kneel whereby the patient kneels on the knee of the 
operated side only.
(Medical Practice)

2 What are the common post-operative 
complications again after robotic total hip 
replacement?
(Complications)

Complications can include infection, blood clots, hip 
dislocation, and implant issues, though these risks are 
minimized with robotic precision
(Commercial)

4

How long does robotic hip surgery take?
(Technical Detail)

Your surgeon makes a small incision above your hip 
and removes the damaged parts of the joint. They then 
insert the artificial hip joints. Surgery takes about two 
to four hours.
(Medical Practice)

1 Can patients with metal allergies undergo Robotic 
Assisted THA?
(Risks/Complications) 

Yes, patients with metal allergies can have implants 
made from alternative materials like ceramics to avoid 
allergic reactions.
(Commercial)

3

CT: Computed tomography; THA: Total hip arthroplasty.
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The recorded questions were grouped under 
10 subheadings according to modification of the 
Rothwell system (Table II).[11,12] Subheadings were 
as follows: Indications/Management, Technical 
Details, Evaluation of Surgery, Risks/Complications, 
Limitations, Special Activities, Recovery Timeline, 
Pain, Longevity, and Cost. The reported references 
for the answers to the most FAQs provided by 
each modality were categorized into the following 
groups: commercial, academic, medical practice, 
single surgeon personal, government, or social 
media.[11]

Once all responses were collected, two authors 
independently evaluated and graded them using 
the scoring system proposed by Mika et al.[13] Each 
response was given a numerical 'response accuracy 
score' based on its adequacy and the level of 
clarification required. Scores were categorized as: (i) 
excellent, requiring no clarification; (ii) satisfactory 
with minimal clarification; (iii) satisfactory with 
moderate clarification; or (iv) unsatisfactory, 
requiring substantial clarification (Table III).

Evaluation of data was performed by two 
independent reviewers. Any discrepancies in 
classification were resolved by consensus with a 
third reviewer. All reviewers are board certified 
orthopedic surgeons. These reviewers were 
blinded to whether the answer was from Google or 
ChatGPT-4o, as well as the source of information 
of the search engine.

Statistical analysis

Statistical analysis was performed using the IBM 
SPSS version 28.0 software (IBM Corp., Armonk, 
NY, USA). Continuous data were expressed in 
mean ± standard deviation (SD) or median (min-
max), while categorical data were expressed in 
number and frequency. Cohen's kappa (κ) coefficients 
were determined to assess interobserver reliability. 
The κ value indicates the level of agreement among 
the observers. Landis and Koch classified κ values 
as follows: 0.00-0.20 indicates slight agreement; 
0.21 to 0.40 denotes fair agreement; 0.41 to 0.60 
reflects moderate agreement; 0.61 to 0.80 signifies 
substantial agreement; and values of 0.81 or greater 

TABLE II

Comparison of Google and ChatGPT Questions and Responses

Rothwell's classification Description

Fact Asks whether something is true and to what extent, objective information

Policy Asks whether a specific course of action should be taken to solve a problem

Value Asks for evaluation of an idea, object, or event

Question classification by topic Description

Fact

Specific activities/restrictions Ability/Inability to perform a specific activity after surgery

Cost Cost of surgery including questions about insurance coverage

Timeline of recovery Specific questions regarding recovery and timelines

Technical details Surgical procedure, includes specific questions about surgery and anesthesia

Policy

Indications Surgical indications, alternatives, timing of surgery

Risks/complications Risks/complications during and after surgery

Value

Pain Includes duration, severity, and management of pain

Evaluation of surgery Evaluation of surgery, successfulness or invasiveness

Website categorization Description

Commercial Commercial public organization that provides source of health information, 

Academic Institutions including universities, academic medical centers, academic societies, and 

journals.

Medical practice Local hospital or medical practice without an academic affiliation

Single surgeon Websites of an individual surgeon

Government Websites maintained by a national government organization.
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represent almost perfect agreement. The κ value 
for interobserver reliability was 0.90, indicating 
excellent agreement for website classification. The 
Fisher exact test for proportions was conducted to 
analyze question categories in relation to website 
classifications. A p value of <0.05 was considered 
statistically significant.

RESULTS

A total of 40 FAQs (20 from Google and 20 from 
ChatGPT) regarding RATHA were identified and 
analyzed. Subcategories of the most common FAQs 
are shown in Table IV.

Overall, 20% of the questions that Google 
and ChatGPT-4o considered as the most FAQ 

were similar to each other. According to the 
Rothwell classification, most questions fell into the 
Fact category for both platforms (ChatGPT: 70%, 
Google: 65%). The subcategories of the most FAQs 
based on their content are presented in Table IV. 
Overall, technical details (35%) were the most 
frequently addressed topic according to Rothwell's 
system. The most common subcategories by topic 
for ChatGPT-4o were technical details (40%) and 
timeline of recovery (20%) and risks/complications 
(15%); for Google web search, the most common 
subcategories were technical details (30%), 
indications/management (25%), timeline of recovery 
(15%) and cost (15%) (Table IV). Neither platform 
included questions about pain or evaluation of 
surgery. The categories of questions cited by Google 

TABLE III

Response rating system

Response Accuracy Score Response Accuracy Description

1 Excellent response not requiring clarification

2 Satisfactory requiring minimal clarification

3 Satisfactory requiring moderate clarification

4 Unsatisfactory requiring substantial clarification

TABLE IV

Google and ChatGPT Questions Ratio

Google (n=20) ChatGPT (n=20) Total (n=40)

Category n n n p

Indications/management 5 2 7 0.4075

Technical details 6 8 14 0.7411

Evaluation of surgery 0 0 0 1.0

Risks/complications 0 3 3 0.2308

Restrictions 2 0 2 0.4872

Specific activities 1 2 3 1.0

Timeline of recovery 3 4 7 1.0

Pain 0 0 0 1.0

Longevity 0 0 0 1.0

Cost 3 1 4 0.6050

Total 20 20 40

Website categories

Academic 4 14 18 0.0113

Medical practice 8 0 8 0.0033

Single surgeon 4 0 4 0.1060

Government 2 0 2 0.4872

Commercial 2 6 8 0.2351

Total websites 20 20 40



Jt Dis Relat Surgviii

and ChatGPT included indications/management 
(25% vs. 10%, p=0.4075), technical details (30% 
vs. 40%, p=0.7411), surgical evaluation (0% vs. 
0%), risks/complications (0% vs. 15%, p=0.2308), 
restrictions (10% vs. 0%, p=0.4872) and cost (15% 
vs. 5%, p=0.6050) (Figure 1). ChatGPT included 
more questions related to risk/complications (15%) 
compared to Google (0%), although this difference 
was not statistically significant (p=0.2308). 
The κ value for interobserver reliability was 

0.95 (excellent agreement) for Rothwell's website 
classification system.

The distribution of information sources varied 
significantly between platforms (Figure 2). The most 
common sources of responses were medical practice 
(40%) on Google and academic (70%) on ChatGPT. 
The ChatGPT provided significantly more academic 
references than Google search (70% vs. 20%, p=0.0113) 
and this difference in source types was statistically 

FIGURE 1. Rothwell classification and subgroups.
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significant. In contrast, medical practice (40% vs. 
0%, p=0.0033), single surgeon (20% vs. 0%, p=0.1060), 
and government (10% vs. 0%, p=0.4872) were cited 
more frequently by Google searches compared 
with ChatGPT. Source distribution is illustrated in 
Table IV and Figure 2.

All responses were collected, evaluated based 
on the response accuracy score,[13] and graded 
accordingly; these results are presented in 
Figure 3. A total of 40 FAQ responses from Google 
and ChatGPT were evaluated. Among these, nine 
(22%) were classified as Grade 1, 16 (40%) as Grade 2, 
11 (27%) as Grade 3, and four (10%) as Grade 4. The 
grading of responses from Google and ChatGPT-
4o was compared using the Wilcoxon signed-rank 
test, as the data were ordinal and not normally 
distributed (p<0.05). Google had a mean grading 
score of 2.45 (median 2.0), while ChatGPT had a mean 
of 2.05 (median 2.0), with lower scores indicating 
higher grade. Although ChatGPT demonstrated a 
trend toward greater grade, the difference was not 
statistically significant (p=0.190).

The chi-square goodness-of-fit analysis revealed 
no significant difference in the distribution of 
grades within each platform (Google: p=0.308; 
ChatGPT: p=0.158). These findings indicate that, 
within each platform, the frequency of Grades 1, 2, 3, 
and 4 was relatively balanced, with no single grade 
dominating the distribution.

DISCUSSION

In the present study, we aimed to compare the 
quality, accuracy, and relevance of answers, and 

online sources provided by Google and ChatGPT-4o 
to the most FAQs about RATHA. The main findings of 
this study were as follows: (i) Google web search and 
ChatGPT-4o produced extremely different results 
regarding the most FAQs and answers regarding 
RATHA, with minimal overlap in the questions; 
(ii) ChatGPT-4o provided a high percentage of 
academic sources, whereas Google more frequently 
referenced medical practices, single-surgeon 
websites, and government sources; (iii) according 
to Rothwell's classification system, technical details 
were the most frequently addressed topic on both 
platforms; and (iv) while evaluating the adequacy 
and accuracy of the responses, the majority were 
satisfactory; however, a substantial proportion still 
required moderate to significant clarification. Taken 
together, our results indicate that both ChatGPT-
4o and Google offer significant academic answers, 
including a markedly high proportion of academic 
sources for those seeking information on RATHA.

Furthermore, we attempted to analyze the 
most FAQs about RATHA across two major online 
platforms, ChatGPT and Google, and to assess 
the informational quality and clinical relevance 
of the responses each platform offers. Unlike 
direct question-answer validation studies, this 
study focused on analyzing the thematic nature of 
questions and the patterns of content delivery by 
each platform.

A fundamental conceptual difference between 
the two platforms must be acknowledged. Google 
functions as a search engine that indexes and 
displays web content based on user queries. It 
does not provide answers per se but rather guides 
users to external content. ChatGPT, on the other 
hand, generates structured and cohesive textual 
responses derived from its language model training, 
presenting a more conversational and synthesized 
delivery of information.

The ChatGPT-4o is an AI-derived large language 
model (LLM) which generates realistic human 
responses via a chatbot function. It is trained via 
supervised and reinforcement learning to optimize 
the accuracy, breadth, and relevance of responses to 
text prompts using billions of modeling parameters 
and information obtained primarily from 
contemporary Internet sources.[14] Google Search 
Engine was selected as the control case, as it is the 
most widely used search engine worldwide and 
the only search engine that generates FAQs when 
prompted by a query. The FAQs were specifically 
selected for study, as (i) they are the most FAQs 
and, thus, of greatest interest to patients; (ii) this 

FIGURE 3. Grading of Google and ChatGPT responses to the 
most FAQs. Grades were defined as: (1) excellent response 
not requiring clarification, (2) satisfactory requiring minimal 
clarification, (3) satisfactory requiring moderate clarification, 
and (4) unsatisfactory requiring substantial clarification.
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allows for objective evaluation without bias from 
the authors in question generation; and (iii) this 
provides a systematic and reproducible method of 
question generation for comparison between Google 
Search Engine and ChatGPT-4o.

The prevalence of Internet use for health 
information among adult patients is a significant 
phenomenon in contemporary health behavior. 
Previous studies have indicated that over 60% of 
adults utilize the Internet to seek health information, 
reflecting its critical role as a resource for health-
related inquiries.[15-17] This trend highlights a shift in 
how patients approach their health and the medical 
advice they receive, with many viewings’ online 
resources as a viable supplement to traditional 
healthcare encounters. The evaluation of the quality 
of health information available on the Internet 
has become increasingly critical as more patients 
use online resources to make informed decisions 
regarding their health. Existing literature reveals 
considerable variability in the quality of health 
information across different websites.[18-21] Similar 
to studies in the literature assessing the quality of 
health information, this study compared ChatGPT's 
resources with Google Search engine's Robot-
assisted THA FAQs. While the Internet can enhance 
communication and understanding, the quality of 
information varies, necessitating the involvement 
of healthcare providers to direct patients to credible 
resources and mitigate the risks associated with 
misinformation.

Our study revealed that 20% of the FAQs were 
similar between these two sources. Megalla et 
al.[22] reported that 30% of questions were similar 
between what Google and ChatGPT deemed to be 
the most FAQs. A prior research comparing Google 
and ChatGPT for total joint arthroplasty revealed 
that only 25% of the FAQs were similar across the 
two search engines.[11] In this respect, our findings 
are consistent with the existing literature. This 
limited overlap suggests that Google and ChatGPT 
offer distinct informational perspectives, which 
may complement each other in supporting patient 
education.

The ChatGPT provides a high percentage of 
academic resources as a reliable supplementary 
resource for patients seeking information from 
online sources. Dubin et al.[11] evaluated ChatGPT 
using Google FAQs and found ChatGPT to be 
a potential source of information for total hip 
and knee arthroplasty, and ChatGPT provided 
significantly more academic references than Google 
web search. Similarly, Tharakan et al.[23] compared 

Google and ChatGPT on total shoulder and elbow 
arthroplasty and found that both sources provided 
reliable information on these topics, but ChatGPT 
was the more reliable source from an academic 
and medical practice perspective. Varady et al.[24] 
found that ChatGPT-4 used a greater proportion of 
academic sources than Google to provide answers 
to the top 10 FAQs about ulnar collateral ligament. 
Moreover, another study revealed that ChatGPT-4 
demonstrated the ability to provide accurate and 
reliable information about the Latarjet procedure in 
response to patient queries, using multiple academic 
sources in all cases and in contrast to Google Search 
Engine, which more frequently used single-surgeon 
and large medical practice websites.[25] In our study, 
ChatGPT provided significantly more academic 
references than Google search (70% vs. 20%). This 
finding is consistent with previous studies in the 
existing literature, where ChatGPT provided a 
high percentage of academic sources as a reliable 
additional resource for patients seeking information 
from online sources. Information from non-academic 
sources, such as commercial web pages and social 
media sites, might not be as accurate or unbiased as 
information from academic sources. Resources with 
a good reputation, such as academic journals and 
government websites, tend to be reliable and offer 
scientifically validated information.

There are several previous studies that have 
used the Rothwell classification to evaluate 
online queries and the quality of search engine 
results related to hip, knee, shoulder, and 
elbow arthroplasty. Dubin et al.[11] studied hip 
and knee arthroplasty and found that the most 
common subcategory was 'specific activities' (16 
of 40), whereas 'technical details' were much less 
frequent (3 of 40). In their study on shoulder and 
elbow arthroplasty, Tharakan et al.[23] identified 
'indications/management' as the most frequently 
addressed subcategory. Shen et al.[26] reported that 
the most popular question topics were 'Specific 
Activities' and 'Indications/Management'. In 
another study, McCormick et al.[27] also found 
'Specific Activities' and 'Indications/Management' 
to be the most frequent Rothwell subcategories in a 
web-based analysis of FAQs related to arthroplasty. 
In contrast to the aforementioned studies in the 
literature, the most common subcategory by topic 
in our study was technical details. Given that our 
study focused on robot-assisted THA, this finding 
may be meaningful, as patients are likely more 
curious about the technical aspects of robotic 
surgery compared to conventional arthroplasty, 
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reflecting increased public interest in robotic 
technologies.

According to the results of our study, the absence 
of questions regarding pain, implant longevity, and 
surgical evaluation on both platforms may reflect 
user priorities or search behaviors at the time of 
query; however, it should not be interpreted as a 
definitive indicator of gaps in patient education.

The most concerning finding is that ChatGPT 
provided fabricated references for three of the 
questions. These fabricated references were shown 
as links that investigated similar to real references. 
They led users to wrong or nonexistent sources 
of information. On the other hand, Google never 
presented fabricated or incorrect links. Previous 
studies in the literature have also noted that 
ChatGPT shows fabricated references, tends to 
incorrectly suggest evidence, and fails to indicate 
when there is insufficient evidence to make a correct 
recommendation.[28,29] Therefore, both physicians 
and patients should be mindful that ChatGPT is 
experiencing “hallucinations” and should check 
these sources appropriately, as they are known to 
present false testimonials and information that may 
be false.[30] 

Both conventional search engines and machine 
learning algorithms are expected to remain 
essential data sources of information for patients. 
However, to transform these data into meaningful 
insights, the adequacy and accuracy of the sources 
must be critically evaluated. Numerous studies 
in the literature have evaluated the adequacy and 
accuracy of responses provided by online sources 
such as Google and ChatGPT.[22,31-41] The outcomes 
reported in the existing literature demonstrate 
considerable variability. While some studies found 
the answers satisfactory,[22,32-35,37-39] others found 
them lacking.[31,36,40,41] In our study, similar to the 
methodologies employed in previous literature, 
we assessed the adequacy and accuracy of the 
responses of the FAQs. Responses classified as 
unsatisfactory were those that were inaccurate, 
outdated, or overly vague. In contrast, satisfactory 
responses were accurate but needed either minimal 
or moderate additional detail. Based on our analysis, 
62% of FAQ responses were graded as 1 or 2, 
whereas 38% were classified as Grade 3 or 4. This 
underscores the fact that, despite the majority 
being satisfactory, a substantial proportion still 
necessitated moderate to significant clarification. 
Our findings align with the variability observed 
in previous studies. In orthopedic literature, 
robotic hip arthroplasty represents a relatively 

recent alternative to conventional techniques, 
which may explain our observation of information 
requiring significant clarification. Both Google and 
ChatGPT-4o need further refinement to ensure the 
reliability of information in the field of robotic hip 
arthroplasty. Given the rapid evolution of these 
models, continuous reassessment is essential. 
Developing new and comprehensive tools to evaluate 
the quality and accuracy of medical information 
is crucial to enable these models to effectively 
support patient education. Future research should 
focus on improving the adequacy and accuracy of 
information to better serve patients.

Educating patients on how to get information 
from Internet sources is crucial to reduce 
misunderstanding and misinformation.[42] 
Healthcare professionals should recognize that 
ChatGPT and Google probably use identical sources 
for a specific inquiry.[43] The key difference is that 
ChatGPT synthesizes information from multiple 
sources to arrive at a single answer, while Google 
maintains its uniqueness by presenting a multitude 
of results. In subjects characterized by low 
consensus and, therefore, a lack of reliable sources, 
there exists a significantly elevated likelihood that 
ChatGPT would reference less accurate material. 
In such instances, physicians have to invest time 
in educating patients on the subject or supplying 
resources that provide more reliable information. 
The main goal of AI is not to replace healthcare 
professionals, but to improve the patient experience 
and help physicians make better decisions, which 
would make patients safer and make physicians 
more reliable and efficient.[44]

Nonetheless, this study has several limitations 
that should be acknowledged. First, although both 
platforms yielded 20 FAQs, these were not identical, 
which prevents direct, question-by-question 
comparison. Second, the small sample size (n=40 
total questions) may limit the generalizability of 
our findings. Patients may use a broader range of 
search terms beyond those tested in this study, 
potentially resulting in different queries and 
outputs. Additionally, we did not assess readability 
or patient-oriented clinical usefulness of the 
responses, which represent important dimensions 
of information quality. Future research should 
incorporate these parameters to provide a more 
comprehensive evaluation.

Google’s dynamic and personalized search 
algorithms, affected by user history, location, and 
device, may have introduced variability into the 
search results, despite efforts to minimize this 



Jt Dis Relat Surgxii

using a clean browser. Furthermore, while we 
analyzed the thematic content and source types 
of responses, we did not formally assess the 
medical accuracy, depth, or comprehensibility of 
the answers, which are essential dimensions for 
evaluating the platforms’ effectiveness in patient 
education.

Finally, although ChatGPT-4o was used to 
generate responses, it is of utmost importance to note 
that its knowledge base is not updated in real time. 
As of this study, its data only reflects information 
available until January 2025. This temporal lag 
may limit its ability to provide up-to-date clinical 
recommendations.

For future studies expanding the research to 
cover a broader range of questions and evaluating 
the quality of responses would offer more 
in-depth insights. Exploring how patients combine 
information from AI and conventional sources 
could help shape the creation of integrated patient 
education strategies.

In conclusion, ChatGPT serves as a valuable 
alternative to traditional search engines for 
patients seeking information about RATHA. Our 
study results revealed that ChatGPT provided 
more academic references than Google. According 
to the Rothwell classification, technical details 
were found to be the most frequent subcategory, 
indicating interest in the content of robot 
technology. While assessing the accuracy of the 
responses, we observed a considerable proportion 
of information that required moderate to significant 
clarification. Given the increasing reliance on 
online platforms for medical information, 
ChatGPT may serve as a clinical adjunct under 
the supervision of a physician when addressing 
questions on RATHA.
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