
Joint Diseases and
Related Surgery

Jt Dis Relat Surg

2024;35(1):169-176

ORIGINAL ARTICLE

Received: August 27, 2023
Accepted: November 06, 2023
Published online: November 30, 2023

Correspondence: Aliekber Yapar, MD. Antalya Eğitim ve 
Araştırma Hastanesi, Ortopedi ve Travmatoloji Kliniği, 
07100 Muratpaşa, Antalya, Türkiye.

E-mail: aliekberyapar@hotmail.com

Doi: 10.52312/jdrs.2023.1402

Artificial intelligence (AI), with its diverse 
applications across sectors, including healthcare, 
education, and finance, has brought groundbreaking 
changes to numerous fields.[1,2] A notable offshoot, 
natural language processing, empowers computers 
to understand and produce human language. Among 
natural language processing tools, large language 
models stand out. These models, particularly 
OpenAI̓s (OpenAI, Inc., San Francisco, CA, USA) 
GPT (Generative Pre-Trained Transformer) series, 
culminating in GPT-4 in 2023, utilize deep learning to 
generate human-like text, revolutionizing interfaces 
such as chatbots.[3-6] Its capabilities span from 
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analyzing patient data to understanding complex 
medical literature, offering health information, and 
improving text writing, indicating the promising 
potential of future GPT versions.[7-14] Furthermore, 
ChatGPT can improve health service accessibility 
and quality, particularly for patients in remote 
areas, by providing medical information and 
aiding in the comprehension of complex medical 
data, thus facilitating informed decisions.[4,13,15] Thus, 
investigating ChatGPT̓s capacity to offer medical 
consultation represents a significant stride in 
potentially elevating public health̓s overall quality 
and accessibility.[16,17] Such technological innovations 
could enhance key aspects of public health, including 
accessibility, information dissemination, patient 
awareness, and cost-effectiveness of health services. 
Recently, some journals have accepted and published 
case reports created with the assistance of ChatGPT, 
explicitly acknowledging ChatGPT̓s contribution 
in the titles and acknowledgment sections.[5] These 
examples demonstrate how AI can play an effective 
role in generating and publishing scientific articles. 
Another example that concretely illustrates the 
potential contribution of AI to medical research 
is the appearance of ChatGPT as a coauthor in 
publications. Despite the risk of bias and inaccuracies 
in AI-generated articles, the question of whether AI 
can be considered an author has sparked debates.[7,18,19]

Orthopedic interventions, among the most 
frequent surgical procedures, are vital for restoring 
mobility and enhancing the quality of life for 
patients. The home-care phase is essential for 
recovery but can be challenging due to complex 
medical guidelines and differing levels of patient 
understanding.[20,21] Effective self-management, 
guided by clear instructions, is key to swift recovery 
and minimizing complications in the home-care 
phase. Given this context, there arises a need for 
innovative solutions that can bridge the information 
gap. ChatGPT emerges as a promising AI tool 
with the potential to provide patients with timely 
information and support.[19] Recently, studies 
emphasizing ChatGPT̓s capability in orthopedic 
knowledge acquisition have started to emerge. 
Kaarre et al.[22] demonstrated ChatGPT̓s capability 
to respond to inquiries related to anterior cruciate 
ligament surgery and contribute to acquiring 
orthopedic knowledge. Another study emphasized 
ChatGPT̓s potential to improve patient education 
and engagement by serving as a virtual assistant, 
offering patients relevant information regarding 
their orthopedic conditions, treatment choices, and 
postoperative care.[23] There is a need for expert 
evaluations to understand ChatGPT̓s potential 

and feasibility in providing medical consultation 
to orthopedic patients. The primary aim of this 
research was to explore ChatGPT̓s effectiveness 
in fostering patient self-management during the 
crucial early recovery phase at home.

MATERIALS AND METHODS

Case scenario development and ChatGPT̓s 
responses:

In this descriptive cross-sectional study, based 
on the most commonly encountered cases in 
orthopedics and traumatology, two orthopedists 
prepared seven scenarios covering the areas of 
arthroplasty, trauma, tumor, spine, hand surgery, 
pediatrics, sports injuries, arthroscopy, and the 
foot, ankle, shoulder, and elbow. In these scenarios, 
the researchers focused on cases of patients who 
either presented with orthopedic emergencies 
and received interventions or were discharged 
home after elective orthopedic surgery. Scenarios 
were presented to GPT-4 on June 20, 2023, and 
medical advice was obtained. To assess the accuracy 
and alignment of ChatGPT̓s recommendations 
with real-world orthopedic solutions, these 
scenarios, along with ChatGPT̓s responses, were 
sent to expert orthopedists via Google Forms 
(Google LLC, Mountain View, CA, USA).

Evaluation of ChatGPT responses

Orthopedic specialists were asked to assess 
ChatGPT̓s recommendations for various case 
scenarios based on a rubric. Rubrics are standardized 
evaluation tools used to gauge the quality of a 
specific performance or outcome. Although rubric 
evaluations are commonly used in educational 
fields, particularly for grading written assignments 
or projects, they are also applicable in research and 
various other domains, including health.[24-26] The 
rubric encompassed criteria of accuracy, applicability, 
comprehensiveness, and clarity of language.

Accuracy demonstrates the medical accuracy of 
the recommendations rated on a scale of 1 to 5, with 
1 being entirely inaccurate and 5 being entirely 
accurate. Applicability shows the feasibility and 
patient-friendliness of the advice rated from 1 to 5, 
with 1 being inapplicable and 5 being very applicable. 
Comprehensiveness demonstrates to what extent the 
response covers various aspects of patient care. It is 
rated on a scale of 1 to 5, with 1 covering a single aspect 
and 5 covering multiple aspects. Communication 
displays whether the advice is conveyed in a manner 
easily understood by patients. It is rated on a scale of 
1 to 5, with 1 being unclear and 5 being very clear.
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FIGURE 1. Range of Scores for dimensions of the scenarios.
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Higher scores from ChatGPT responses indicate 
reliable and effective recommendations for early 
home care following orthopedic interventions. The 
percentage of orthopedists with a Likert response 
≥4 signifies above-average or excellent performance 
for each respective measurement in the rubric 
evaluation. This metric was chosen to provide a clearer 
perspective on the proportion of evaluators who 
deemed ChatGPT̓s responses as highly satisfactory 
across various case scenarios. The overall evaluation 
percentage represents the average percentage of 
orthopedic specialists who provided a rating ≥4 on 
the Likert scale across all scenarios and dimensions. 
These percentages were aggregated for each 
dimension and then divided by seven (the number 
of scenarios) to calculate the overall percentage. This 
metric offers a comprehensive view of ChatGPT̓s 
overall performance, underscoring its capability to 
generate reliable and effective recommendations in 
orthopedic cases.

Expert panel and characteristics of orthopedists 
performing the evaluation

Evaluators of this study were orthopedics and 
traumatology specialists aged ≥30 years with a 
minimum of four years of experience. Those over 
the age of 65 were excluded. The primary role of 
the evaluators was to assess the recommendations 
provided by ChatGPT for various case scenarios in 
terms of accuracy, applicability, comprehensiveness, 
and communication skills using a rubric method. 

The number of experts needed for such evaluations 
depends on the originality and scope of the 
study. For content validity, a minimum of five 
experts is typically recommended; however, for 
more complex studies, this number can increase 
up to 40.[27,28] Nonetheless, during the study, 
we managed to reach a total of 68 evaluators 
(67 males, 1 female; mean age: 37.9±5.9 years; 
range, 30 to 59 years). Expert orthopedists working 
in different institutions and meeting the inclusion 
criteria were reached via email using a snowball 
sampling method.

Statistical analysis

The data was analyzed using IBM SPSS version 
22.0 software (IBM Corp., Armonk, NY, USA). The 
normality of continuous variables was assessed using 
both visual (histogram and probability plots) and 
analytical methods (Kolmogorov-Smirnov/Shapiro-
Wilk tests). Descriptive statistics were presented as 
frequency, percentages, mean ± standard deviation, 
and median (min-max). Since the rubric evaluation 
scores did not follow a normal distribution, the 
Mann-Whitney U test was used to make comparisons 
between two independent groups. A p-value <0.05 
was considered statistically significant.

RESULTS

Fifty-nine percent (n=40) of expert orthopedists held 
a specialist title, while 41% (n=28) were associate 
professors or professors. In terms of familiarity with 
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TAbLE I
Evaluating ChatGPT's responses to scenarios based on scoring rubric for accuracy, applicability, 

comprehensiveness, and communication (n=68)

Orthopedists with Likert response of ≥4 Score

Orthopedists n % Mean±SD Median Min-Max

Scenario 1: Complications following cast treatment for forearm fracture in a 10-year-old child

Accuracy 58 85.3 4.3±0.9 4.5 2-5

Applicability 54 79.4 4.3±1 5 2-5

Comprehensiveness 49 72.1 4±0.9 4 2-5

Communication 53 77.9 4.2±1 5 1.5

Scenario 2: Postoperative care concerns following knee replacement surgery in a 65-year-old patient

Accuracy 50 73.5 4.1±1 4 2-5

Applicability 48 70.6 4±1 4 1-5

Comprehensiveness 46 67.6 3.9±1 4 1-5

Communication 52 76.5 4.2±1 5 1-5

Scenario 3: Postoperative care and guidance for a 17-year-old scoliosis patient

Accuracy 57 83.8 4.2±1 4 1-5

Applicability 54 79.4 4.1±1 4 1-5

Comprehensiveness 51 75 4±1 4 1-5

Communication 52 76.5 4.1±1.1 4 1-5

Scenario 4: Postoperative care after hip replacement: Anticoagulants and compression stockings

Accuracy 53 77.9 4.2±1 4 1-5

Applicability 47 69.1 3.9±1.1 4 1-5

Comprehensiveness 41 60.3 3.7±1.1 4 1-5

Communication 50 73.5 4±1.1 4 1-5

Scenario 5: Post-hip replacement precautions and care for a 60-year-old obese female patient

Accuracy 54 79.4 4.1±0.9 4 1-5

Applicability 54 79.4 4.1±1 4 1-5

Comprehensiveness 50 73.5 3.9±1.1 4 1-5

Communication 49 72.1 4±1.1 4 1-5

Scenario 6: Post-surgery complications: Dealing with re-injury in arm fractures

Accuracy 53 77.9 4±1 4 1-5

Applicability 50 73.5 4±1.1 4 1-5

Comprehensiveness 48 70.6 3.9±1.1 4 1-5

Communication 51 75 4.1±1 4 1-5

Scenario 7: Managing hip dysplasia in a 2-month-old infant: Questions and concerns

Accuracy 55 80.9 4.3±0.9 5 2-5

Applicability 51 75 4.1±1 4 1-5

Comprehensiveness 51 75 4.1±1.1 4.5 1-5

Communication 53 77.9 4.2±0.9 5 2-5

All scenarios Overall evaluation 
percentage*

Overall evaluation 
percentage**

Overall evaluation 
percentage**

Accuracy 79.8 4.2±0.8 4.4 1.6-5

Applicability 75.2 4.1±0.9 4.4 1.4-5

Comprehensiveness 70.6 3.9±0.8 4.1 1.4-5

Communication 75.6 4.1±0.9 4.4 1.4-5

* The percentage of responses scoring ≥4 across all seven scenarios is provided for each of the four evaluation areas.
** Overall evaluation percentage for all scenarios is derived by aggregating and averaging the scores from all four areas across each scenario.
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ChatGPT, 35.3% (n=24) of the orthopedists had no 
knowledge of it, 35.3% (n=24) had minimal knowledge, 
22.1% (n=15) had basic knowledge, and the remaining 
7.4% (n=5) had adequate or superior knowledge. 
Interestingly, only 45.6% of the orthopedists had 
previously used ChatGPT (n=31).

This study assessed the responses of ChatGPT 
to seven different medical scenarios using a 
Likert scoring rubric for accuracy, applicability, 
comprehensiveness, and communicat ion. 
In all scenarios, the median evaluation scores 
were at least 4 (Figure 1). Excluding the 
comprehensiveness for the second scenario and 
both comprehensiveness and applicability for the 
fourth scenario, more than 70% of the orthopedists 
rated ChatGPT̓s responses ≥4 in all four areas 
across the other scenarios (Table I, Figure 2). 
Additionally, the overall index percentage of 
responses scoring ≥4 was calculated for each of the 
four evaluation dimensions (accuracy, applicability, 
comprehensiveness, and communication). For each 
dimension, the percentage of responses scoring 
≥4 in each scenario was aggregated and then 
divided by seven. The resulting values ranged 
between 70 and 80% for the different dimensions 
(Table I). The highest mean ratings across all 
scenarios were observed for accuracy (4.2±0.8), 
with comprehensiveness having the lowest mean 
score (3.9±0.8; Table I).

In Table II, the overall index scores for 
ChatGPT̓s responses across all scenarios were 
compared based on different characteristics of 

TAbLE II
Comparison of orthopedists' scores for ChatGPT responses based on evaluator characteristics

All Scenarios Overall Index Score*

Median Min-Max Median Min-Max p**

Groups Specialist (n=40) Associate Professor/Professor (n=28)

Accuracy 4.4 1.6-5 4.4 2.7-5 0.543

Applicability 4.2 1.4-5 4.6 2.7-5 0.102

Comprehensiveness 3.9 1.4-5 4.3 2.7-5 0.457

Communication 4.1 1.4-5 4.7 2.7-5 0.109

Groups Using ChatGPT (n=31) Not using ChatGPT (n=37)

Accuracy 4.3 2-5 4.6 1.6-5 0.181

Applicability 4.3 1.9-5 4.4 1.4-5 0.198

Comprehensiveness 3.9 1.4-5 4.3 1.4-5 0.120

Communication 4.4 1.7-5 4.4 1.4-5 0.867

Groups Age ≤35 years old (n=29) Age >35 years old (n=39)

Accuracy 4.1 1.6-5 4.6 1.6-5 0.082

Applicability 4.1 1.9-5 4.6 1.4-5 0.124

Comprehensiveness 3.9 1.4-5 4.3 1.4-5 0.204

Communication 4.1 1.7-5 4.4 1.4-5 0.438

* The overall index scores for all scenarios is derived by aggregating and averaging the scores from all four areas across each scenario; ** Mann-Whitney-U test
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the evaluating orthopedists. The characteristics 
considered were the orthopedist̓s academic title 
(specialist vs. associate professor/professor), 
whether they had used ChatGPT before, and their 
age (≤35 vs. >35 years). Comparisons based on 
orthopedists̓ characteristics, such as academic title, 
usage of ChatGPT, and age, revealed no significant 
differences in evaluation scores across accuracy, 
applicability, comprehensiveness, or communication 
(p>0.05 for all). This suggests that these factors do not 
influence the assessment of ChatGPT̓s performance 
in medical scenarios.

DISCUSSION

This study explores ChatGPT̓s potential in supporting 
patients during home care following orthopedic 
interventions. It presents expert evaluations of the 
AI-generated responses, specifically assessing their 
accuracy, applicability, comprehensiveness, and 
communication. This assessment was conducted by 
evaluating ChatGPT̓s responses to seven distinct 
medical scenarios using a Likert-type rubric. In 
our study, we examined a range of scenarios, from 
pediatric fractures to scoliosis surgeries, highlighting 
the comprehensive nature of our investigation. It 
was revealed that ChatGPT provides medical advice 
for potential home-care situations related to these 
scenarios with high accuracy scores. However, while 
the accuracy, applicability, and communication 
dimensions were highly rated, the comprehensiveness 
dimension received slightly lower scores. This could 
be attributed to the vast nature of medical information 
and the potential for nuanced details to be omitted 
in AI-generated responses. Large language models 
such as ChatGPT are powerful in processing and 
generating language, but they might not always 
provide comprehensive answers in complex medical 
situations.[16]

The consistent evaluation scores across 
orthopedists, regardless of their academic standing, 
prior experience with ChatGPT, or age, indicate that 
ChatGPT provides universally understandable and 
standardized responses. In all presented scenarios, 
median evaluation scores were >4, showing 
orthopedists̓ favorable view of ChatGPT̓s answers. 
In our evaluation covering multiple scenarios, 
ChatGPT̓s responses had an accuracy rate of 79.8% 
and exhibited 70.6% comprehensiveness. One study 
found that ChatGPT provided suitable answers for 
84% of cardiovascular disease prevention queries.[29] 
Another emphasized its empathetic approach and 
response quality.[4] Another study on vaccination 
showed 85.4% clarity and accuracy.[30] While AI 

tools can provide useful healthcare insights when 
prompted correctly, there exists the risk of receiving 
misleading answers without expert supervision. It is 
essential to highlight that our scenarios were crafted 
by seasoned physicians, underscoring the notion that 
the quality of a query directly influences the accuracy 
of the response.

In today̓s digital age, with the surge of 
patient messages, there is a growing demand for 
digital accessibility from medical professionals.[15] 
Artificial intelligence chatbots, such as ChatGPT, 
could offer potential solutions, providing timely 
responses and enhancing the healthcare experience. 
While this study sheds light on the potential of 
ChatGPT in orthopedic home care, it is paramount 
to approach the findings with caution; AI tools 
should complement, not replace, human expertise.[31] 
Furthermore, it is imperative that these models are 
updated and trained with the latest medical data to 
ensure their advice remains relevant.[4,17] ChatGPT̓s 
integration into the healthcare field brings about 
ethical and safety concerns. Numerous studies 
highlighted the potential risks, such as bias or the 
dissemination of misleading information.[9,16,32-34] 
Addressing these risks is paramount, and our study 
offers insights that could assist in shaping policies 
and guidelines for these technologies̓ ethical use.

As AI continues to play a role in healthcare 
services, addressing ethical and security risks is of 
paramount importance. Considering the potential 
ethical consequences, limitations, and challenges 
of being entirely reliant on AI systems for home 
care after medical intervention, these applications 
should be used as complementary tools, tailored to 
specific patient groups based on need, rather than 
replacing physicians entirely.[31] The predominant 
use of AI systems in home care could lead to 
patients self-managing their health without medical 
supervision, potentially resulting in misdiagnosis or 
incorrect treatment and raising ethical concerns.[31] 
Additionally, there may be ambiguity regarding 
responsibility for erroneous or misleading results 
from these systems. Additionally, evaluations 
without medical supervision may lead to a lack of 
fulfillment of patients̓ emotional and psychological 
needs.[31] Another concern is that individuals or 
regions with limited access to technology may 
not fully benefit from these systems̓ advantages, 
leading to ethical disparities.[31]

This research pioneers the exploration of 
ChatGPT̓s capabilities in orthopedics. It not only 
underscores ChatGPT̓s versatility but also paves the 
way for future studies in related fields. Furthermore, 
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this evaluation suggests that ChatGPT has the 
potential to play a broader role in advancing public 
health beyond merely specialized medical advice.

In this study, the primary focus was on expert 
evaluation, and the results of the study have 
highlighted the necessity of incorporating patient 
assessments. This limitation has, in turn, laid 
the groundwork for a follow-up study aimed at 
providing a more comprehensive evaluation of 
ChatGPT̓s capabilities and real-world applicability 
by including patient perspectives. Additionally, 
in terms of addressing ethical concerns and 
potential challenges associated with AI systems in 
healthcare, this future study has gained even more 
significance.

In conclusion, ChatGPT has showcased significant 
potential in aiding home care for orthopedic patients 
by providing accurate and actionable medical 
recommendations. However, this study underscores 
the need for enhanced comprehensiveness. If tools 
such as ChatGPT are developed to fit the healthcare 
sector, patients can access accurate and reliable health 
information more swiftly and make more informed 
health decisions. Furthermore, such tools can play a 
pivotal role in enhancing public health by providing 
consistent and trustworthy guidance, particularly 
during times when access to health services is 
limited. However, the success of these tools is closely 
tied to patients̓ ability to communicate effectively 
with them and correctly use the platform. Future 
studies should consider integrating ChatGPT with 
other health platforms and testing its efficacy across 
varied patient groups. It is also essential to enhance 
user experience for wider adoption.
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