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OZET

Amag: Bu calisma, giinimuzde yaygin olarak kullanilan iki yapay zeka tabanli sohbet sistemi olan ChatGPT ve Bing Al'nin, Turk Neonatoloji Dernegi tarafindan
yayimlanan Cinsiyet Gelisim Bozukluklari kilavuzunda yer alan klinik 6nerilerle uyum dizeylerini karsilastirmayr amaglamaktadir.

Gereg ve Yontemler: Tirk Neonatoloji Dernegi Cinsiyet Gelisim Bozukluklari kilavuzuna dayali olarak hazirlanmis 40 sorudan olusan standart bir degerlendirme seti
kullanilmistir. Sorular, klinik karar verme streclerini yansitan alti ana kategori altinda gruplandiriimis ve tamami hem ChatGPT hem de Bing Al'ya yoneltilmistir. Tim
sorular yazili metin formatinda iletilmistir. Yanitlar, kilavuzla uyum acisindan biri neonatoloji, digeri cocuk cerrahisi uzmani olmak tzere iki bagimsiz uzman tarafindan
5 puanlik Likert 6lcegi ile degerlendirilmistir. Her kategori icin ChatGPT ve Bing Al’'nin ortalama puanlari hesaplanmis, bu puanlar arasindaki fark Wilcoxon isaretli sira
testi ile istatistiksel olarak karsilastirilmistir.

Bulgular: ChatGPT, alti kategorinin tamaminda Tirk Neonatoloji Dernegi’'nin Cinsiyet Gelisim Bozukluklari kilavuzu ile yliksek dizeyde uyum gostermistir (ortalama
puan: 4,88). Buna karsin, Bing Al bazi kategorilerde daha diisiik uyum sergilemistir (ortalama puan: 3,25). iki sistem arasindaki ortalama puan farklari tim kategorilerde
istatistiksel olarak anlamli bulunmustur (p<0,05). Ozellikle tani siireci/laboratuvar testleri ve tedavide multidisipliner yaklagim kategorilerinde Bing Al'nin performansi
belirgin sekilde dusuktur.

Sonug: ChatGPT, Cinsiyet Gelisim Bozukluklari konusunda kilavuz temelli klinik destek saglama agisindan Bing Al'ya gére daha yiiksek dogruluk ve tutarlilik géstermistir.
Guncel klinik kilavuzlarla uyumlu yapay zeka destekli sistemlerin kullanimi, karmasik ve multidisipliner karar verme stireclerinde hekimleri destekleme potansiyeline
sahiptir. Bu nedenle, klinik uygulamalarda kullanilacak yapay zeka araclarinin secimi, bu tir sistematik degerlendirmelere dayanmalidir. Guvenilir yapay zeka tabanh
sistemler, hasta yonetiminde klinisyenlere 6nemli katkilar saglayabilir.

Anahtar Kelimeler: Blyuk Dil Modelleri, Cinsiyet Gelisim Bozukluklari, Yapay Zeka, Neonatoloji, Karar Destek Sistemleri

ABSTRACT

Objective: This study aims to compare the guideline compliance of two widely used Al-based chatbot systems, ChatGPT and Bing Al, with the clinical recommendations
outlined in the Disorders of Sex Development (DSD) guideline published by the Turkish Neonatal Society.

Materials and Methods: A standardized evaluation set comprising 40 questions based on the DSD guideline was utilized. The questions were grouped under six main
categories reflecting clinical decision-making processes and were presented to both ChatGPT and Bing Al. Responses were scored on a 5-point Likert scale by two
independent experts, assessing their alignment with the guideline. Mean scores were calculated for each category, and statistical comparisons were made using the
Wilcoxon signed-rank test.

Results: ChatGPT demonstrated high consistency with the guideline across all categories (mean score: 4.88), while Bing Al showed lower compliance in several areas
(mean score: 3.25). The differences in scores between the two systems were statistically significant across all categories (p < 0.05), with Bing Al performing particularly
poorly in the areas of diagnosis/laboratory testing and multidisciplinary approach.

Conclusion: ChatGPT demonstrated higher accuracy and consistency than Bing Al in providing guideline-based clinical support regarding DSD. The use of Al-
supported systems aligned with current guidelines holds significant potential in supporting complex, multidisciplinary decision-making processes. Therefore, the
selection of Al tools in clinical settings should be informed by such systematic evaluations.
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INTRODUCTION

Disorders of Sex Development (DSD) represent a group of
rare but clinically complex conditions in which chromosomal,
gonadal, and anatomical sex do not align. The diagnostic and
management process typically begins immediately after birth
and requires a multidisciplinary approach that incorporates not
only physical findings but also genetic, hormonal, radiological,
and ethical evaluations. These cases often create significant
psychosocial pressure for both families and healthcare
providers, particularly in terms of diagnosis and gender
assignment. For this reason, the diagnosis and management of
DSD must be conducted in strict accordance with up-to-date
clinical guidelines (1-4).

In recent years, the use of artificial intelligence (Al)
applications in the healthcare field has rapidly increased,
emerging as valuable tools in clinical decision support. Among
these, large language model (LLM)-based chatbots have
gained attention for their potential to provide rapid and easily
accessible medical information. However, the degree to which
these systems offer recommendations and answers that align
with evidence-based clinical guidelines remains a matter of
concern (5).

Several studies have investigated the guideline compliance
of popularchatbots such as ChatGPTand Bing Al across different
medical disciplines (6,7). This study aims to systematically
evaluate the responses of these two Al systems—both built on
LLMs—to questions derived from theTurkish Neonatal Society’s
clinical guideline for the management of DSD. In doing so, the
study not only tests the accuracy of these technological tools
but also provides insight into their suitability as future clinical
decision support systems.

MATERIALS AND METHODS

In this study, a standardized evaluation set consisting of
40 questions was developed based on the clinical guideline
titled “Clinical Approach to Disorders of Sex Development”
published by the Turkish Neonatal Society. The questions
were categorized into six thematic domains that reflect the
diagnostic and management steps outlined in the guideline:

1. Definition and Classification (Questions 1-5)
2. Postnatal Evaluation (Questions 6-12)
3. Diagnostic Process and Laboratory Testing (Questions
13-22)
4. Decision-Making and Multidisciplinary Approach
(Questions 23-30)
5. Family Counseling and Social Considerations
(Questions 31-35)
6. Outcomes and Recommendations (Questions 36-40)
Both Al systems—ChatGPT and Bing Al—were tested
separately using this set of questions. All items were presented
in identical format and sequence to each system via written
input. The responses were independently evaluated by two
experts (a pediatric surgeon and a neonatologist) for their
compliance with the guideline.
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Each response was scored using a 5-point Likert scale as
follows:
Score Description

Complete alignment with the guideline

Largely consistent — minor omissions

Moderate alignment — key omissions present

Low consistency - significant contradictions

No alignment - incorrect or irrelevant answer

Following evaluation, mean scores were calculated for
both Al systems across all questions. Additionally, subgroup
analyses were conducted to assess the average score within
each thematic category.

Each response was independently scored by two clinicians
(a pediatric surgeon and a neonatologist). The final score was
calculated as the average of the two ratings. To assess inter-
rater reliability, the intraclass correlation coefficient (ICC) was
computed, revealing excellent agreement (ICC = 0.91).
Statistical Analysis

Since the distribution of scores did not meet the assumption
of normality, the Wilcoxon signed-rank test was used to
compare the paired scores of ChatGPT and Bing Al across the
questions. Mean scores were also analyzed separately for each
category, and a significance threshold of p <0.05 was applied.

The Wilcoxon signed-rank test was chosen because each
question was answered by both Al systems under identical
conditions, and their paired scores were evaluated by the same
raters. As the data are dependent, a paired non-parametric test
was appropriate.

To further illustrate the comparative performance of the
two systems, a summary table and a bar chart were generated
to display average scores by category. Data analysis was
conducted using Python, and visualizations were created with
the matplotlib library.

=N Wb WU

RESULTS

The comparison of both Al systems revealed that ChatGPT
exhibited high consistency with the national DSD guideline
across all categories, with an overall mean score of 4.88 out of
5.1n contrast, Bing Al demonstrated lower levels of compliance,
with an overall mean score of 3.25. The group-based analysis
showed that ChatGPT consistently outperformed Bing Al in
every thematic category.

The Wilcoxon signed-rank test revealed statistically
significant differences in mean scores between ChatGPT and
Bing Al for all six categories (p <0.05). The most prominent
discrepancies were observed in the “Diagnostic Process and
LaboratoryTesting”and“Decision-Making and Multidisciplinary
Approach” categories, where Bing Al performed notably
poorly. A total score of 195 was calculated for ChatGPT across
all 40 questions, whereas Bing Al received a cumulative score
of 130. This substantial difference supports the conclusion that
ChatGPT provides more guideline-consistent responses and
may be better suited as a clinical decision support tool in the
context of DSD.

Details of the category-based performance and statistical
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Table 1. Statistical Comparison of Al Responses According to the National DSD Guideline

Bing Al Mean Score Wilcoxon p-value

Category chatGPT Mean Score
Definition and Clasification 5+0.00

Postnatal Evaluation 5+0.00

Diagnosis and Laboratory 4,8+0.12

Desicion and Multidisciplinary 5+0.00

Family and Social Approach 4,8+0.11

Outcomes and Recommendations 5+0.00

3,4+£0.18 0,0431
3,29+0.22 0,0277
2,9+0.15 0,0078
3,13+£0.16 0,0123
3,2+0.18 0,0417
3,2+£0.14 0,0346
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Figure 1. Comparative Analysis of ChatGPT and Bing
Al Performance by Category

analysis are presented in Table 1, and a visual comparison of
mean scores is provided in Figure 1.

DISCUSSION

Technological advancements in recent years have led to
the widespread use of online resources for accessing medical
information. The integration of artificial intelligence (Al) into
these platforms has further accelerated this trend, making
information retrieval more accessible for both physicians
and patients. However, uncertainties remain regarding the
clinical effectiveness and reliability of Al-based chatbots in
healthcare settings. In this study, we evaluated the responses
of two popular Al chatbot systems—ChatGPT and Bing Al—
on the complex and multidisciplinary topic of Disorders of Sex
Development (DSD) in newborns, by assessing their alignment
with the guideline published by the Turkish Neonatal Society.
ChatGPT demonstrated superior performance, particularly in
categories involving diagnostic processes, laboratory testing,
and multidisciplinary planning. This suggests that ChatGPT
may have been trained with more comprehensive medical
datasets.

Previous studies have reported similar findings. For
example, ChatGPT has been shown to outperform Bing Al in
the accuracy and comprehensiveness of information provided
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on topics such as prostate cancer (6) and microbiology (8).
In the pediatric domain, studies have shown that ChatGPT
demonstrated higher compliance with guidelines for
conditions such as vesicoureteral reflux (VUR), while Bing Al
often omitted critical elements (9). In another comparison of
four Al systems, all models demonstrated guideline adherence
for VUR; however, consistency varied across platforms (10).
Additionally, ChatGPT was found to make more frequent and
accurate references to scientific sources in pediatric urology
evaluations (7).

In thyroid nodule management, ChatGPT provided
consistent answers across different time points, suggesting
temporal stability in its clinical guidance (11), which is a
valuable feature for reliability. On the other hand, Bing Al's
performance has been reported as more variable and limited,
particularly in areas such as urolithiasis, where it failed to
provide adequate references or comprehensive guideline-
based answers (12,13). These findings align with the outcomes
of our study. A similar trend has been observed in other
medical disciplines. For instance, in obesity surgery, ChatGPT
was more successful in identifying appropriate surgical options
(14), and in gastroenterology, it was found to have a high
informative capacity, though some limitations were also noted
(15). Large language models have also been shown to provide
higher-quality recommendations in managing complex,
multidisciplinary cases (16). Given that DSD management
inherently requires multidisciplinary collaboration, ChatGPT's
consistent and evidence-based responses support its potential
role in assisting clinical decision-making.

Nonetheless, several studies have also highlighted
limitations of Al systems, such as delays in incorporating
the latest guideline updates, lack of patient-specific
personalization, and ethical decision-making challenges
(15,17). Some of these limitations were also partially observed
in our study, where both systems occasionally offered vague
or superficial responses. A key strength of our study is the use
of a double-blind evaluation design, in which both Al systems
were assessed under identical conditions by two independent
experts. However, one limitation is that only text-based
responses were evaluated; visual or interactive capabilities of
the systems were not included in the assessment.

CONCLUSION
In today's healthcare landscape, rapid access to medical
information is essential; however, it is equally important that
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suchinformationisaccurate, evidence-based, and personalized.
Within this context, ChatGPT demonstrated notable
superiority over Bing Al in terms of guideline adherence and
consistency, particularly in domains requiring multidisciplinary
coordination. These findings highlight ChatGPT’s potential
utility in clinical education, family counseling, and decision-
support systems.

Nevertheless, it remains critical that Al systems maintain
alignment with the most recent clinical guidelines, exhibit
ethical sensitivity, and operate under expert supervision. As
artificial intelligence continues to integrate into healthcare
practice, the evaluation and selection of these systems should
rely on structured, guideline-based analyses. Future studies
involving diverse clinical guidelines and larger datasets will
be instrumental in enhancing the reliability, standardization,
and clinical integration of Al-supported tools. In this regard,
guideline-oriented Al evaluations may represent a new
paradigm for medical education and patient management.
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