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Abstract
Background  Artificial intelligence (AI), particularly large language models (LLMs) such as ChatGPT, is increasingly 
studied in healthcare. This study evaluated the accuracy and reliability of the ChatGPT in guiding families on whether 
pediatric orthopaedic symptoms warrant emergency or outpatient care. 

Methods  Five common pediatric orthopaedic scenarios were developed, and ChatGPT was queried via a family-
like language. For each scenario, two questions were asked: an initial general query and a follow-up query regarding 
the need for emergency versus outpatient care. ChatGPT’s responses were evaluated for accuracy by analysing 
medical literature and online materials, completeness, and conciseness by two independent pediatric orthopaedic 
consultants, using a modified Likert scale. Responses were classified from “perfect” to “poor” based on total scores.

Results  ChatGPT responded to 5 different scenarios commonly encountered in pediatric orthopaedics. The scores 
ranged from 8 to 10, with most responses requiring minimal clarification. While ChatGPT demonstrated strong 
diagnostic reasoning and actionable advice, occasional inaccuracies, such as recommending elevation for SCFE, 
highlighted areas for improvement. 

Conclusion  ChatGPT demonstrates potential as a supplemental tool for patient education and triage in pediatric 
orthopaedics, with generally accurate and accessible responses. These findings echo prior research on ChatGPT’s 
potential and challenges in orthopaedics, emphasizing its role as a supplemental, not standalone, resource. While its 
strengths in providing accurate and accessible advice are evident, its limitations necessitate further refinement and 
cautious use under human supervision. Continued advancements in AI may further improve its safe integration into 
clinical care in pediartic orthopaedics. 
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Introduction
Artificial intelligence (AI) has rapidly emerged as a trans-
formative technology across various domains, including 
healthcare. Among these advancements, large language 
models (LLMs) such as ChatGPT have gained wide-
spread popularity due to their ability to generate human-
like text responses to a wide range of queries. ChatGPT, 
developed by OpenAI, has been extensively used by 
patients and their families to obtain medical information, 
understand diagnoses, and make preliminary decisions 
regarding treatment options [1–3].

Families are beginning to explore large language mod-
els for health-related information. The increasing reliance 
on online medical information is not new. Studies have 
shown that over two-thirds of patients use the internet to 
seek answers to health-related questions before consult-
ing a healthcare professional [1, 4]. However, the accu-
racy, reliability, and applicability of such information 
remain concerns [5]. ChatGPT stands out as a conversa-
tional AI tool that attempts to address these challenges 
by providing contextually relevant and evidence-based 
guidance. Previous research has demonstrated its poten-
tial to provide accurate and concise information for com-
mon orthopaedic conditions, including anterior cruciate 
ligament reconstruction and carpal tunnel syndrome [2, 
6]. Despite these strengths, studies have also identified 
gaps in ChatGPT’s ability to manage more complex or 
nuanced medical scenarios, underscoring the need for 
further evaluation [7, 8].

In pediatric orthopaedics, where timely and accurate 
decision-making is critical, the role of ChatGPT in guid-
ing patients and families has yet to be fully explored. 
Shared decision-making plays a particularly important 
role in pediatric orthopaedics, where physicians must 
often collaborate not only with patients but also with 
parents or caregivers who are the primary decision-
makers. Parents often face uncertainty in determin-
ing whether their child’s symptoms warrant emergency 
care or can be addressed through outpatient consulta-
tion. This uncertainty can lead to delayed care in urgent 

cases or unnecessary utilization of emergency services. 
By assessing the ability of the ChatGPT to guide families 
in such scenarios, this study aims to determine its reli-
ability as a supplemental tool in pediatric orthopaedic 
decision-making.

The aim of this study was to evaluate the ability of 
ChatGPT to guide patients (both in emergency and out-
patient settings) by determining the accuracy and errors 
of its responses to common patient queries.

Materials & methods
In this study, five different scenarios were created to 
reflect common reasons for presentation to pediatric 
orthopaedics. These scenarios were developed by a study 
team consisting of two pediatric orthopedic consul-
tants and one senior orthopedic surgeon, based on their 
clinical experience and frequent consultation reasons 
observed in both emergency and outpatient settings. The 
selection of scenarios was further informed by institu-
tional data and previous literature describing the most 
common musculoskeletal complaints in children [9, 10]. 
Each scenario was formulated in a way that would real-
istically reflect how a patient’s family might describe the 
situation when seeking advice. The phrasing of the ques-
tions was informed by commonly used expressions and 
concerns encountered during in-person consultations 
in both emergency and outpatient pediatric orthopae-
dic settings. The ChatGPT model used in this study was 
GPT-4o-mini, accessed via the ChatGPT app (OpenAI). 
The ChatGPT was asked about these scenarios in sen-
tences that could be asked by the patient’s family and 
asked to answer whether they should visit the emergency 
department or the outpatient department for these situ-
ations. For each scenario, two questions and/or a follow-
up input either in the form of a question or an additional 
clinical detail were asked (Table 1). The first objective is 
to determine the general history of the condition. A more 
descriptive second question was formed on the basis 
of the answer given by the system to the first question. 
The responses were analyzed for accuracy according to 

Table 1  Questions posed to ChatGPT as if asked by patients’ families
Question 1 A My child has a pain in his right knee that started today. A patient had an upper respiratory tract infection before. Should I take my son 

to the emergency or outpatient clinic?
B He has moderate pain without redness and warmth around the knee.

Question 2 A My child has a pain in his right knee that started today. Should I go to the emergency or outpatient clinic for this?
B He has moderate pain, redness and warmth on his knee.

Question 3 A My child has pain in the elbow. There is no history of any fall. I grabbed his arm and lifted him while getting off the stairs and 
the pain started after that. In this case, should I go to the emergency or outpatient clinic?

B He has mild-modarate pain and could not move his elbow
Question 4 A My child fell in the playground. He has pain and swelling in his elbow. Should I take him to the emergency or outpatient clinic?

B He has moderate pain and could not move his elbow. There is not any numbless and tingling on his extremity.
Question 5 A I have a 13-year-old overweight son. Starting 3 weeks ago, he had mild pain in the thigh area. However, the pain gradually 

increased. Should I take my son to the emergency or outpatient clinic?
B So what should I do and what should I not do until I make an appointment and go to the outpatient clinic?
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the literature and online resources such as; OrthoKids, 
Orthobullets, Pediatric Orthopaedic Society of North 
America (POSNA) and European Pediatric Orthopaedic 
Society (EPOS) websites.

Responses were classified on the basis of the study by 
Casey et al. using Likert scales assessing accuracy, com-
pleteness, and conciseness [2]. Accuracy was scored on a 
12-point scale divided into six categories, completeness 
on a 6-point scale divided into three categories, and con-
ciseness on a 6-point scale divided into three categories 
(Table 2). For simplicity in reporting, the overall accuracy 
scores were grouped into four categorical levels: “perfect” 
(10–12 points), “good” (8–9 points), “moderate” (6–7 
points), and “poor” (3–5 points).

The informative text provided by ChatGPT was 
recorded for this study by a non-observer senior ortho-
paedic surgeon. Two pediatric orthopaedic consultants 
independently reviewed the responses to each question 
and given scores for them.

In addition to the Likert scale scores, responses were 
qualitatively categorized based on the degree of clarifica-
tion needed. An “excellent response” required no further 
clarification, while a “satisfactory response” indicated 
that only minimal clarification was necessary. These qual-
itative categories helped provide a clearer interpretation 
of ChatGPT’s performance.

Results
Two authors rated the responses with an inter-rater reli-
ability (Cohen’s kappa) of 0.71 (95% CI 0.39–1.00), which 
is representative of substantial agreement.

Question 1-a  My child has a pain in his right knee that 
started today. A patient had an upper respiratory tract 
infection before. Should I take my son to the emergency or 
outpatient clinic?

Question 1-b  He has moderate pain without redness and 
warmth around the knee.

Answer  Appendix file.

Likert score  10.

Analysis  Excellent response requiring no further 
clarification.
ChatGPT suggested that the patient schedule an appoint-
ment at the outpatient clinic for this scenario which is 

suitable for reactive arthritis. ChatGPT provided an 
excellent summary according to the patient’s complaints 
and gave appropriate information about the details nec-
essary for more accurate guidance. In response to the 
second question, to which details were added, appropri-
ate guidance and general follow-up recommendations 
were appropriately indicated.

Question 2-a  My child has a pain in his right knee that 
started today. Should I go to the emergency or outpatient 
clinic for this?

Question 2-b  He has moderate pain, redness and warmth 
on his knee.

Answer  Appendix file.

Likert score  9.5.

Analysis  Satisfactory response requiring minimal 
clarification.
ChatGPT suggested that the patients visit emergency 
department as soon as possible for this scenario, which is 
appropriate for septic arthritis. ChatGPT provided a sat-
isfactory summary according to the patient’s complaints 
and provided appropriate information about the details 
needed for more accurate advice. In response to the sec-
ond question, to which details were added, appropriate 
guidance and possible diagnosis was provided by Chat-
GPT. Furthermore, it also makes it easier for families by 
listing what they need to take with them when they are 
traveling to the emergency room.

Question 3-a  My child has pain in the elbow. There is no 
history of any fall. I grabbed his arm and lifted him while 
getting off the stairs and the pain started after that. In this 
case, should I go to the emergency or outpatient clinic?

Question 3-b  He has mild moderate pain and could not 
move his elbow.

Answer  Appendix file.

Likert score  9.5.

Analysis  Satisfactory response requiring minimal 
clarification.
ChatGPT suggested that this patient had nursemaid’s 
elbow condition. In the first question, without giv-
ing details, it stated that there is no need to go to the 
emergency room with the sentence ‘Unless the pain 
is severe, your child is very distressed or the arm does 
look deformed, you do not necessarily need to go to the 
emergency room’. However, in response to the second 

Table 2  Classification of answers according to scores
Perfect answer 10–12 points
Good answer 8–9 points
Moderate answer 6–7 points
Poor answer 3–5 points
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question, where details were given, it was suggested to 
go to the emergency room or outpatient clinic as soon as 
possible.

Question 4-a  My child fell in the playground. He has 
pain and swelling in his elbow. Should I take him to the 
emergency or outpatient clinic?

Question 4-b  He has moderate pain and could not move 
his elbow. There is not any numbness and tingling on his 
extremity.

Answer  Appendix file.

Likert score  8.

Analysis  Satisfactory response requiring minimal 
clarification.
ChatGPT gave suggestions for more information in the 
first question where the details were not given in full. 
In the first question without giving details, it stated that 
there is no need to go to the emergency room with the 
sentence ‘some ability to move the elbow and arm, even 
if limited’. After receiving the details, the patient was rec-
ommended to go to the emergency department for pos-
sible elbow fracture or dislocation. It also gave the things 
to be done until the first treatment and these were appro-
priate suggestions.

Question 5-a  I have a 13-year-old overweight son. Start-
ing 3 weeks ago, he had mild pain in the thigh area. How-
ever, the pain gradually increased. Should I take my son to 
the emergency or outpatient clinic?

Question 5-b  So what should I do and what should I not 
do until I make an appointment and go to the outpatient 
clinic?

Answer  Appendix file.

Likert score  8.5.

Analysis  Satisfactory response requiring minimal 
clarification.
The ChatGPT made a preliminary diagnosis of SCFE in 
accordance with the complaints and recommended that 
the patient be referred to an outpatient clinic. When 
asked what to do and what not to do until the outpatient 
clinic referral, it gave generally appropriate recommenda-
tions except for elevation, which has no place in the treat-
ment of SCFE.

Discussion
Artificial intelligence (AI), specifically large language 
models (LLMs) such as ChatGPT, is increasingly uti-
lized in healthcare for tasks ranging from patient educa-
tion to clinical decision support. This study assessed the 
accuracy and completeness of ChatGPT’s responses to 
pediatric orthopedic scenarios, providing insights into 
its potential applications in clinical practice. Within the 
limited scope of this study, ChatGPT provided generally 
accurate and appropriate guidance in the selected pedi-
atric orthopedic scenarios. Our findings are based on a 
limited set of scenarios and single queries, so broader 
clinical applicability of ChatGPT should be interpreted 
with caution and warrants further study.

In scenarios involving common conditions like reactive 
arthritis and septic arthritis, ChatGPT demonstrated a 
high level of diagnostic reasoning and offered actionable 
advice, which was consistent with best practices. Simi-
larly, for conditions like nursemaid’s elbow and slipped 
capital femoral epiphysis (SCFE), its guidance was 
broadly accurate but occasionally included recommen-
dations (e.g., limb elevation) that lacked evidence-based 
support. These observations align with broader evalu-
ations of ChatGPT in orthopaedics, such as studies by 
Sparks et al. and Smith et al., which highlighted the chat-
bot’s strengths in basic medical reasoning while acknowl-
edging limitations in nuanced scenarios​ [1, 7, 11].

ChatGPT’s performance in this study mirrors find-
ings from recent literature. For example, Gaudiani et al. 
demonstrated that ChatGPT-4 outperformed Google in 
providing accurate and complete responses to patient 
inquiries about anterior cruciate ligament reconstruc-
tion, emphasizing its potential as a patient education 
tool [6]. Similarly, Hlavinka et al. reported that ChatGPT 
responses to be more detailed but less readable com-
pared to Google, highlighting the trade-off between com-
prehensiveness and accessibility [4]​. This duality was also 
evident in our study, where ChatGPT’s responses were 
comprehensive but occasionally included unnecessary 
or incorrect details, underscoring the need for careful 
oversight.

The study by Casey et al. further supports ChatGPT’s 
utility, demonstrating that it offers concise, accurate 
guidance for common conditions like carpal tunnel syn-
drome, comparable to top-tier online medical resources 
[2]​. However, our findings echo concerns raised by Kim 
et al. about ChatGPT’s inconsistencies and occasional 
inaccuracies, which may hinder its application in more 
specialized or high-stakes clinical scenarios [8].

Additionally, Zusman et al. evaluated ChatGPT’s 
appropriateness in addressing parental concerns for pedi-
atric orthopaedic conditions compared to OrthoKids, 
a specialty-governed resource by the Pediatric Ortho-
paedic Society of North America (POSNA) [12]. Their 
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findings revealed that ChatGPT’s responses aligned 
with OrthoKids’ information in 93% of cases, although 
inconsistencies in recommending specialist consulta-
tion and unprompted treatment recommendations were 
noted. These results underscore ChatGPT’s potential as 
a reliable supplemental tool, while highlighting areas for 
improvement in ensuring accurate referrals and minimiz-
ing unsolicited advice [3].

ChatGPT’s ability to provide fast, evidence-informed 
responses has significant implications for patient educa-
tion and triage. For pediatric orthopaedic conditions, it 
can bridge informational gaps for families, facilitating 
more informed decision-making. Studies, such as those 
by Yüce et al. and Artamonov et al., have emphasized its 
potential to complement traditional medical consulta-
tions, particularly in scenarios requiring detailed expla-
nations of surgical procedures or diagnostic pathways [7, 
13] ​​.

Nevertheless, caution is warranted. ChatGPT’s inabil-
ity to interpret clinical images or perform individualized 
assessments limits its utility in contexts requiring precise 
diagnostic input. As Sparks et al. highlighted, ChatGPT’s 
underperformance on orthopaedic board-style questions 
underscores the importance of relying on expert over-
sight in clinical decision-making [1].

Improving ChatGPT’s integration of evidence-based 
guidelines could enhance its reliability and application in 
specialized fields like pediatric orthopaedics. The devel-
opment of healthcare-specific LLMs, trained on validated 
medical literature, may address current gaps in accuracy 
and context sensitivity. Additionally, the incorporation of 
real-time clinical data and diagnostic imaging capabilities 
could expand its utility.

This study has several limitations. One limitation of 
our study is that the second prompt for each scenario 
was dynamically generated based on ChatGPT’s response 
to the first question. While this approach was intended 
to mimic real-life conversational flow between patients’ 
families and an AI tool, it introduced a degree of sub-
jectivity and limited standardization. As such, variabil-
ity in the phrasing of follow-up inputs was not formally 
assessed for intra- or inter-rater reliability, which may 
affect reproducibility. Second limitation of this study is 
that the questions were developed based on clinical expe-
rience and institutional data rather than being directly 
extracted from standardized educational resources 
such as OrthoKids, OrthoBullets, POSNA, and EPOS. 
Incorporating questions directly derived from these 
sources may enhance methodological difficulty in future 
research. Another limitation of this study is the relatively 
small number of queries used, which contributed to a 
wide confidence interval in the inter-rater reliability anal-
ysis. Future research with a larger query set is needed to 
improve the precision and power of reliability estimates. 

Lastly, the evaluations by the two pediatric orthopedic 
consultants were conducted in a single session, and intra-
rater reliability was not assessed. Therefore, the consis-
tency of individual reviewers’ ratings over time could not 
be evaluated. Furthermore, we did not assess response 
consistency through repeated queries, nor did we con-
trol for ChatGPT versioning and update-related vari-
ability, which may impact reproducibility. The questions 
were not validated for readability or language clarity, 
and it remains uncertain whether they reflect real-world 
parental phrasing. In addition, the questions provided 
to ChatGPT were structured and clinically focused, 
which may not reflect the fragmented or non-specific 
information typically conveyed by families in real-world 
consultations.

Conclusion
This study reinforces the promise of the ChatGPT as a 
supplemental tool for patient education and preliminary 
guidance in pediatric orthopaedic scenarios. However, its 
limitations necessitate cautious application, with human 
oversight remaining essential. As AI continues to evolve, 
its role in healthcare will likely expand, underscoring the 
need for ongoing evaluation and refinement.
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