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ABSTRACT 

Aim: To assess the accuracy and decision-support potential of 

ChatGPT in pediatric emergency practice by comparing its 

performance with human responses to structured multiple-choice 

questions. 

Material and Methods: This cross-sectional study used 100 

randomly selected questions from Pediatric Emergency Medicine: 

Just the Facts, Second Edition. The GPT-4o model was tested 

without prior prompts, and its answers were compared with the 

reference solutions and human accuracy rates reported in the 

source. Accuracy rates were calculated and compared using z-tests. 

Correlation between ChatGPT and human performance was 

analyzed with Spearman’s test. 

Results: ChatGPT answered 85 of 100 questions correctly, 

achieving an accuracy of 85% (95% CI: 78.0–92.0), which was 

significantly higher than the mean human accuracy of 54% (95% CI: 

50.8–57.4) (p < 0.001). Topic-based analysis showed that ChatGPT’s 

accuracy ranged from 75% to 100%, while human accuracy ranged 

from 30% to 65%, with higher variance. Among the 15 questions 

answered incorrectly by ChatGPT, 60% were case-based; the 

average correct human response rate for these was 35 ± 17%. A 

moderate positive correlation was observed between human and 

ChatGPT performance (ρ = 0.40, p < 0.001). 

Conclusion: ChatGPT demonstrated high accuracy on 

structured pediatric emergency questions, suggesting potential as 

a supportive tool in decision-making and education. While its 

strengths lie in knowledge-based tasks, limitations remain in 

complex case-based reasoning. These findings indicate that LLMs 

could complement, but not replace, human expertise. Prospective 

studies are warranted to evaluate real-world integration in 

pediatric emergency care. 

Keywords: ChatGPT, large language models, pediatric 

emergency medicine, decision support, artificial intelligence 

ÖZ 

Amaç: Bu çalışmada, yapılandırılmış çoktan seçmeli sorularda 

ChatGPT’nin doğruluğu insan yanıtlarıyla karşılaştırılarak, çocuk acil 

pratiğinde karar destek potansiyeli değerlendirildi. 

Gereç ve Yöntemler: Kesitsel çalışmada Pediatric Emergency 

Medicine: Just the Facts, Second Edition kitabından rastgele seçilen 

100 soru kullanıldı. GPT-4o modeli ek komut verilmeden test edildi. 

Yanıtlar kaynak cevaplarla ve literatürde bildirilen insan doğruluk 

oranlarıyla karşılaştırıldı. Doğruluk oranları hesaplandı; z-testi ile 

karşılaştırma, Spearman testi ile korelasyon analizi yapıldı. 

Bulgular: ChatGPT 100 sorunun 85’ine doğru yanıt verdi (%85; 

GA %78,0–92,0). İnsan doğruluk oranı ortalama %54 (GA %50,8–

57,4) olup fark istatistiksel olarak anlamlıydı (p < 0,001). Konu bazlı 

analizde ChatGPT’nin doğruluğu %75–100, insan yanıtlarının 

doğruluğu %30–65 arasında değişti. ChatGPT’nin yanlış yanıtladığı 

15 sorunun %60’ı vaka bazlıydı; bu sorularda insan doğruluk oranı 

%35±17 idi. İnsan doğruluk oranları ile ChatGPT performansı 

arasında orta düzeyde pozitif korelasyon bulundu (ρ = 0,40; p < 

0,001). 

Sonuç: ChatGPT, bilgi yoğunluğu yüksek pediatrik acil 

sorularında yüksek doğruluk göstermiştir. Bulgular, modelin eğitim 

ve karar desteğinde tamamlayıcı bir araç olabileceğini 

göstermektedir. Bununla birlikte, vaka bazlı muhakemede 

sınırlılıkları devam etmektedir. ChatGPT ve benzeri modellerin 

klinik kullanıma entegrasyonu için ileriye dönük çalışmalara ihtiyaç 

vardır. 

Anahtar Kelimeler: ChatGPT, büyük dil modelleri, pediatrik acil 

tıp, karar destek, yapay zekâ 
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Introduction 
Emergency medicine is one of the most dynamic fields of 
medicine, characterized by rapid decision-making, time 
management, and high patient volume. This dynamic 
structure becomes even more pronounced in pediatric 
emergency departments. The clinical presentations of 
pediatric patients differ from those of adults; physical 
examination findings may be limited, medical history is often 
obtained through parents, and diagnostic and therapeutic 
protocols vary by age group. Therefore, it is critically 
important for physicians working in pediatric emergency 
departments to apply their broad knowledge base quickly 
and accurately. However, for physicians with limited clinical 
experience, coping with uncertainty, making decisions, and 
accessing reliable information remain significant challenges. 
At this point, the role of large language models (LLMs) in 
clinical applications comes into focus. Recent advances in 
artificial intelligence (AI), particularly in natural language 
processing (NLP), have created new opportunities in 
healthcare delivery (1). ChatGPT (Chat Generative Pre-
trained Transformer), one of these models, has been 
investigated in fields such as medical education, patient 
communication, and decision support due to its capacity to 
provide human-like, guideline-consistent, and rapid 
responses based on a vast knowledge base (2). 
The majority of studies in the literature assessing ChatGPT’s 
capacity to provide decision support in emergency medicine 
have focused on adult patient scenarios (3,4). In contrast, 
the limited number of studies conducted in pediatric 
emergency medicine have reported that large language 
models can achieve accuracy rates comparable to or even 
higher than those of pediatric emergency physicians, even in 
complex clinical situations (5,6). Although these studies 
provide preliminary insights into the potential use of 
ChatGPT in pediatric emergency practice, scientific evidence 
in this area remains insufficient. 
The aim of this study is to evaluate the usability of ChatGPT 
as a clinical decision support tool in pediatric emergency 
practice. By examining the accuracy of the model in response 
to structured questions specific to pediatric patients, this 
study seeks to shed light on the potential role of AI-based 
systems in pediatric emergency care. To this end, a 
comparative analysis with human responses was conducted 
to determine the reliability and consistency of ChatGPT in 
knowledge-based decision-making processes. 
 
Material and Methods 
This cross-sectional study was conducted using multiple-
choice questions and employed the freely accessible version 
of ChatGPT. A total of 100 multiple-choice questions were 
randomly selected from the 1,003 pediatric emergency 
questions available in the digital textbook Pediatric 
Emergency Medicine: Just the Facts, Second Edition hosted 
on www.accessemergencymedicine.mhmedical.com. 
AccessEmergency Medicine is a regularly updated, 
comprehensive subscription-based online emergency 
medicine resource designed for emergency physicians and 
medical students (7). All questions were used in accordance 
with the AccessEmergencyMedicine content-use policy, and 
no copyrighted question text or proprietary material was 
reproduced in this manuscript. This study did not involve 

human participants, patient data, or biological samples. 
Therefore, ethical approval was not required. 
The selected questions were individually entered into the 
GPT-4o model, developed by OpenAI and offered as the 
default version for free users as of 2024. No prompts or 
instructions were provided before each query; the model 
was simply asked to respond directly to the question. The 
responses generated by ChatGPT were compared with the 
reference answers provided in the source textbook and 
recorded. We used the accuracy rates reported in the source 
digital textbook, which reflect the percentage of correct 
answers submitted by platform users (medical students, 
residents, and physicians) who attempted each question. 
These published accuracy rates were extracted directly from 
the platform and were used as the measure of human 
performance in our study.  
The included questions were classified into case-based and 
theoretical knowledge categories. ChatGPT’s responses 
were categorized as correct or incorrect, and the 
proportions of correct and incorrect answers were 
calculated within each predefined question group. 
For statistical analysis, descriptive statistics were first 
computed. Accuracy rates of ChatGPT and human responses 
were determined, and their overall means were compared. 
The significance of differences between the two groups was 
assessed using the z-test for two dependent proportions, 
with z values and corresponding p values reported. 
Spearman correlation analysis was performed to evaluate 
the relationship between ChatGPT and human accuracy. The 
correlation coefficient (r) and p value were calculated to 
determine the existence and direction of a linear 
relationship between the two variables. Additionally, the 
distribution of correct and incorrect responses by ChatGPT 
and humans was visualized using boxplots and scatterplots. 
Frequency distributions of categorical variables (e.g., 
question type, topic) were presented in frequency tables. 
Data were compiled in Microsoft Excel, and statistical 
analyses were performed using IBM SPSS Statistics for 
Windows, Version 21.0 (IBM Corp., Armonk, NY). A p value < 
0.05 was considered statistically significant for all analyses. 
 
Results 
In this study, a total of 100 questions representing 18 clinical 
categories frequently encountered in pediatric emergency 
medicine were evaluated. The included questions were 
equally divided between case-based and theoretical 
formats. Content analysis revealed that the most common 
topic was infectious emergencies (n = 17), followed by 
pediatric trauma questions (n = 9). Among the subtopics, 
central nervous system infections and head trauma were the 
most frequently addressed areas (n = 4 each). 
ChatGPT answered 85 out of 100 questions correctly, 
achieving an accuracy rate of 85% (95% CI: 78.0–92.0). The 
average accuracy rate of human responses was 54% (95% CI: 
50.8–57.4). The difference between ChatGPT and human 
accuracy rates was statistically significant (p < 0.001). The z-
test yielded a z value of 4.75 (p < 0.001). 
When analyzed by topic, ChatGPT’s accuracy was 
consistently higher than that of humans across all 
categories. ChatGPT’s category-specific accuracy rates 
ranged from 75% to 100%, while human accuracy rates 
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ranged from 30% to 65%. Furthermore, the variance in 
human accuracy was observed to be higher across categories 
(Table 1). The diagnostic performance according to question 
type (case-based vs. theoretical) is presented in Table 2. 
For the 15 questions that ChatGPT answered incorrectly, the 
mean percentage of correct human responses was 39 ± 14%. 
Of these 15 incorrectly answered questions, 9 (60%) were 
case-based questions. For these case-based questions, the 
mean percentage of correct human responses was 35 ± 17%. 
To assess the relationship between human accuracy and 
ChatGPT performance, a correlation analysis was conducted. 
A moderate positive and statistically significant correlation 
was observed between human accuracy rates and ChatGPT’s 

accuracy (Spearman’s ρ = 0.40, p < 0.001) (Figure 1). 

 
Figure 1. Correlation Between Human Accuracy and ChatGPT 
Correctness 
Scatterplot demonstrating the relationship between ChatGPT’s 
response accuracy (True/False) and human correct response rates. Each 
point represents a single question. A trend toward higher human 
accuracy is observed in items that ChatGPT answered correctly. 
Spearman correlation: ρ = 0.40, p < 0.001. 

• X-axis (ChatGPT): ChatGPT response (False = incorrect, True 
= correct) 

• Y-axis (Human Correct Response %): Proportion of human 
respondents who answered each question correctly 
 

 
Discussion 
In this study, the accuracy of responses provided by the large 
language model ChatGPT to theoretical and case-based 
multiple-choice questions specific to pediatric emergency 
medicine was evaluated in comparison with human 
responses. The findings demonstrated that ChatGPT’s 
overall accuracy rate was significantly higher than that of 
human respondents. This result suggests that ChatGPT can 
exhibit high cognitive performance when faced with 
knowledge-based structured questions and holds potential 
as a decision-support tool in pediatric emergency settings. 
In our study, the particularly high accuracy achieved by 
ChatGPT on theoretical knowledge questions indicates the 
model’s strong capacity to access up-to-date medical 
content included in its training data. Consistent with this 
finding, the literature highlights that LLMs, owing to their 
high accuracy rates, may support clinical decision-making in 
pediatric emergency cases that involve diagnostic challenges 
(5). On the other hand, the relatively lower performance 
observed in case-based questions underscores the model’s 
limitations in domains requiring higher cognitive skills such 
as clinical reasoning, contextual analysis, and causal 

inference. Since ChatGPT was not specifically designed to 
answer medical questions, it cannot be expected to fully 
comprehend the complex relationships among different 
clinical scenarios and treatment options. Although the 
model relies on vast and diverse data sources, issues such as 
the recency, contextual appropriateness, and lack of 
integration with clinical experience pose important 
constraints in generating accurate and reliable clinical 
decisions (8). This highlights that while ChatGPT is highly 
capable in knowledge-based tasks, it is not yet at a level to 
replace human experts in clinical decision-making processes. 
A noteworthy finding was that questions incorrectly 
answered by ChatGPT also exhibited low average accuracy 
among human respondents, suggesting that these questions 
represent a high level of cognitive difficulty for both humans 
and AI models. Such questions are likely to involve uncertain 
clinical presentations, rare disease scenarios, or multi-step 
decision processes. This indicates that advanced clinical 
reasoning is especially critical in pediatric emergencies, 
where decision-support systems may play an important role. 
However, current LLMs do not yet possess sufficient 
contextual understanding and predictive capacity to fully 
meet this need (6). Therefore, combining the clinical 
expertise of healthcare professionals with the rapid 
information retrieval and analytical abilities of LLMs such as 
ChatGPT could pave the way for more comprehensive and 
personalized decision-support systems (9). 
The positive and statistically significant correlation identified 
between human and model accuracy supports the notion 
that ChatGPT’s responses are not random but systematically 
grounded in knowledge. This finding is important as it 
demonstrates that the model goes beyond simple 
memorization and can perform knowledge-based inference. 
Nevertheless, this performance should be carefully validated 
before integration into real-time patient management and 
clinical decision-making, and must be addressed within 
frameworks of ethics, safety, and verification. 
The high accuracy rate achieved by ChatGPT in pediatric 
emergency-specific content suggests that such AI tools may 
serve a supportive role in areas such as medical education, 
exam preparation, and rapid access to information (6). For 
junior physicians and pediatric residents in particular, 
structured access to knowledge and support from decision-
support systems may contribute both to patient safety and 
to clinical learning. 
However, the scope of this study was limited to structured 
multiple-choice questions, which do not directly reflect real-
life clinical scenarios. Thus, prospective studies based on 
patient cases are needed to evaluate the usability of models 
like ChatGPT for decision-support in pediatric emergency 
practice. It must also be emphasized that such tools should 
serve only an assistive and guiding role in medical decision-
making, with ultimate responsibility remaining with the 
physician (10). 
Several domain-specific AI systems have been developed in 
recent years to assist clinicians with narrowly defined 
diagnostic tasks—such as radiology-focused convolutional 
neural networks, dermatology image classifiers, or rule-
based triage algorithms—each of which is trained on 
specialized datasets optimized for a single clinical problem 
(11). In contrast, GPT represents a general-purpose large  
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Topics Total (n:100) 
ChatGPT Correct Response n 

(%) 

Human Correct Response %, 

(SD) 

Infectious Emergencies 17 15 (88) 58±9 

Trauma 9 8 (89) 45±11 

Respiratory Emergencies 8 6 (75) 52±8 

Cardiovascular Emergencies 8 7 (88) 61±11 

Cardinal Presentations 7 7 (100) 63±10 

Immunologic Emergencies 7 6 (86) 65±12 

Toxicologic Emergencies 6 5 (83) 39±12 

Gastrointestinal Emergencies 6 5 (83) 65±17 

Genitourinary Emergencies 6 5 (83) 59±18 

Sedation, Analgesia, and 

Imaging 

5 3 (60) 49±18 

Endocrine Emergencies 5 5 (100) 44±10 

Emergency Medical Services 

and Mass Casualty Incidents 

5 4 (80) 55±9 

Hematologic and Oncologic 

Emergencies 

5 4 (80) 58±7 

Environmental Emergencies 2 1 (50) 33±11 

Psychosocial Emergencies 2 2 (100) 49±11 

Ophthalmologic Emergencies 1 1 (100) 49±17 

Neurologic Emergencies 1 1 (100) 7±3 

Total 100 85 (85) 54±8 

Table 1. Performance of ChatGPT and Human Respondents in Pediatric Emergency Topics 

Data are presented as n (%). Percentages are calculated over non-missing observations. 

Definition of percentages: ChatGPT response (%) = 100×(number of correctly answered items ÷ total items in the category). Human response (%) = the mean 

of item-level correct-response rates for the same items (for each item: 100×[# participants correct ÷ # participants responding], then averaged across items). 

Question 

Category 

ChatGPT Correct 

Response  

n (%) 

Human Correct 

Response  

%, (SD) 

Case-based 

(n:50) 

36 (80) 52±17 

Theoretical 

Knowledge (n:50) 

39 (87) 56±19 

Table 2: Diagnostic Performance by Question Type (Case-based vs. 

Theoretical) 

Data are presented as n (%). Percentages are calculated over non-

missing observations. 

Definition of percentages: ChatGPT response (%) = 100×(number of 

correctly answered items ÷ total items in the category). Human 

response (%) = the mean of item-level correct-response rates for the 

same items (for each item: 100×[# participants correct ÷ # participants 

responding], then averaged across items). 

language model trained on broad and heterogeneous 
multimodal data, enabling flexible reasoning across a wide 
range of pediatric emergency scenarios rather than a single 
diagnosis category. This distinction may explain why GPT 
demonstrated strong alignment with human diagnostic 
reasoning despite not being trained specifically for pediatric 
emergency medicine. Our findings, therefore, complement 
the growing literature suggesting that general LLMs can 
approximate or augment the performance of domain-
specific tools, while offering substantially wider applicability 
in educational and decision-support contexts (10). 
 
Limitations 
This study has several limitations. First, the evaluation was 
restricted to structured multiple-choice questions, which do 
not directly represent real-life clinical practice. ChatGPT’s 
performance may vary when considering clinical 

uncertainties, incomplete patient histories, and 
interpretation of physical examination findings. Additionally, 
the questions were selected from a single textbook, which 
limits the generalizability of the findings to the broader 
spectrum of pediatric emergency medicine. The version of 
ChatGPT used in this study is a continuously updated model, 
and accuracy rates may differ across versions. Moreover, 
human responses were evaluated only through the example 
user results provided in the textbook, without assessing the 
real-time performance of practicing clinicians. 
 
Conclusion 
This study demonstrated that ChatGPT achieved high 
accuracy when answering knowledge-intensive structured 
questions in pediatric emergency medicine. These findings 
suggest that AI-based language models, when appropriately 
trained and supervised, may serve as complementary tools 
in clinical environments. However, further research is 
needed to assess their reliability, limitations, and impact on 
clinical outcomes. 
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