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Reliability of ChatGPT answers
to common questions on
developmental dysplasia of the
hip as an information source
for parents

Klemens Vertesich®, Joachim Ortmayr, Reinhard Windhager
and Madeleine Willegger

Department of Orthopedics and Trauma Surgery, Medical University of Vienna, Vienna, Austria

Background: Artificial intelligence (Al), particularly Al-based large language
models (LLM) like ChatGPT, is increasingly shaping how information is
accessed, offering patients a new source for understanding complex medical
conditions. Given the physical, emotional, and logistical challenges that
parents are faced when their baby is diagnosed with developmental dysplasia
of the hip (DDH), the demand for clear and accessible educational resources
is high. This study aimed to evaluate the quality and reliability of ChatGPT's
responses to frequently asked questions about DDH.

Methods: This study assessed the quality of responses generated by the Al
chatbot ChatGPT 40 to eight frequently asked questions about DDH, derived
from real consultations in a pediatric orthopedic clinic Responses were
generated during one interaction per question using a ChatGPT account not
previously exposed to medical information. Responses were evaluated by two
individual readers using a standardized rating system, comparing them to
current literature, patient education resources, and consensus guidelines.
Each response was categorized by its level of informational accuracy and
completeness, and descriptive statistics were calculated to
quantify performance.

Results: ChatGPT 40 was able to generate structured responses to all eight
parental questions. The responses were rated in 12.5% excellent, 25.0%
satisfactory with minimal clarification, 50.0% satisfactory with moderate
clarification, and 12.5% unsatisfactory due to missing or inaccurate information.
Conclusion: ChatGPT provided satisfactory answers to questions about DDH
and may serve as a useful supplementary information resource for parents.
However, due to limitations in presenting detailed diagnostic and treatment
pathways, it should be viewed as an adjunct to, not a replacement for,
specialist medical consultation.
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1 Introduction

Artificial intelligence (AI) has rapidly gained prominence in
the medical field, continuously evolving and reshaping daily
clinical practice (1). The development of Al-based large
language models (LLM) such as ChatGPT has significantly
transformed how information is accessed and utilized.

The internet has become a major source of medical
information, with over 70% of patients routinely using it for
health-related queries, and more than 80% of parents searching
online for medical information concerning their children (2, 3).
As the internet continues to serve as a primary platform for
health
healthcare professionals, including surgeons, to remain up to

education and decision-making, it is crucial for
date on emerging technologies that are influencing how patients
obtain medical advice (4). In pediatric orthopedics, certain
conditions can significantly affect the daily lives of patients and
their families. Impairments such as reduced mobility, chronic
pain, and limited joint function may not only disrupt physical
activities but also contribute to psychological and emotional
comorbidities (5).

Developmental dysplasia of the hip (DDH) represents one of
the most common pediatric orthopedic conditions with an
incidence of 1%-3% of infants (5), characterized by a broad
clinical spectrum, ranging from acetabular dysplasia to complete
dislocation of the femoral head. Typically diagnosed in the
neonatal period through screening by clinical examinations,
DDH can have lasting implications on mobility, function, and
childhood,

adulthood if not appropriately managed (6). Management

pain throughout adolescence, and even into
strategies for DDH, including the use of orthotic devices such as
the Pavlik harness or spica casts, often place a substantial
burden on caregivers, particularly during the early neonatal
phase. These interventions may disrupt daily routines, require
extensive compliance, and pose emotional and logistical
challenges for families. Furthermore, the potential need for
surgical correction in more severe or treatment-resistant cases
can generate considerable anxiety and uncertainty among
parents (6, 7). In such contexts, families frequently seek not
only comprehensive medical guidance from healthcare
professionals but also accessible, accurate, and comprehensible
educational resources. The availability of reliable information
becomes critical in helping parents understand the condition,
adhere to treatment protocols, and participate actively in shared
decision-making.

As Al tools become more integrated into healthcare
communication, it is essential to assess their performance in
delivering reliable,

comprehensible, and patient-centered

information. Several studies have assessed the accuracy,

completeness, and clinical relevance of chatbot-generated
responses to patient questions concerning common orthopedic
procedures and conditions, including total hip arthroplasty
(THA), slipped capital femoral epiphysis, and hip arthroscopy.
These investigations have generally demonstrated that AI-
generated content can provide satisfactory and informative

answers, potentially supporting patient education and pre-
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consultation awareness (4, 8, 9). Further, the use of LLMs as
assisting tools for investigation of pediatric diseases were
described. Although results may look promising defining LLMs
as additive tool, authors generally urge to caution quality
inconsistencies and misinformation risks (10-12).

The aim of this study was to evaluate the quality, accuracy, and
completeness of ChatGPT-generated responses to a set of
frequently asked questions (FAQ) by parents regarding DDH.
By comparing these responses with established patient education
materials and current evidence-based literature, we aimed to
assess the potential utility and limitations of ChatGPT as a
supplementary tool for parents.

2 Methods

This study was designed as a quality assessment of responses
generated by an AI chatbot. No patient or caregiver data were
used, and ethical approval was not required due to the absence
of human subjects. The study design was adapted from the
methodology described by Mika et al. (8).

FAQs related to developmental DDH were identified and
collected during consultations at our pediatric orthopedic
outpatient clinic, which specializes in infant hip dysplasia and
serves as a referral center for ultrasound-based screening of the
infant hip. Questions were monitored over a time period of 6
months, from November 2024 to April 2025. Based on these
observations, eight representative questions were formulated.
These questions were formulated to represent a heterogeneity of
clinically relevant issues in DDH. The questions were evaluated
by all authors and revised upon further analysis. Questions were
then submitted to ChatGPT 4o (OpenAl, San Francisco, CA,
USA), with no follow-up or clarifying prompts provided. The
used account was newly registered and was not previously
exposed to orthopedic or medical questions. Questions were
phrased and presented in English. The Al-generated responses
were independently reviewed and evaluated by two pediatric
orthopedic surgeons (K.V., consultant, and M.W., fellowship
trained consultant). Inter-rater agreement was analyzed by using
(ICC). After
evaluation all answers were re-evaluated and definitive score was

inter class correlation coefficient individual
assigned upon agreement of all authors. Each response was
assessed in comparison with current evidence-based literature.
When applicable, responses were also evaluated against patient
education resources and contemporary consensus statements from
the Pediatric Orthopaedic Society of North America (POSNA),
the European Federation of National Associations of Orthopaedics
and Traumatology (EFORT), and peer-reviewed publications
indexed in PubMed. Responses were rated according to the Al
response rating system established by Mika et al, which
categorizes output as follows: “excellent response requiring no
further clarification,” “satisfactory response requiring minimal
clarification,”  “satisfactory = response  requiring  moderate
clarification,” and “unsatisfactory response requiring substantial
clarification” (Table 1). For further analysis, results were stratified

by the degree of informational deficiency: minimal (1-2 items
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omitted or requiring clarification), moderate (3-4 items), and
than 4
of
misinformation). Numerical scores were assigned to each rating

unsatisfactory (more items omitted or requiring

clarification, or inclusion significant  inaccuracies or
category. Descriptive statistical analyses and ICC were performed

using SPSS version 29.0 (IBM Corp., Armonk, NY, USA).

3 Results

ChatGPT 4o responded to all eight questions, generating
answers structured in bullet-point format, typically ranging from
three to seven items per response. Each response included
subheadings with key points highlighted in bold, aiming to
enhance readability and information retention for lay users.
After analyzing the questions between the two readers there was
an inter-rater agreement assessed by ICC of 0.93 (p<0.001).
Upon evaluation and agreement of the authors, the responses
were classified as follows: one response was rated as excellent,
requiring no further clarification; two responses were rated as
satisfactory with minimal clarification; four responses were
categorized as satisfactory with moderate clarification; and one
substantial

response was deemed unsatisfactory, requiring

clarification due to omission of critical information and
inclusion of misleading or inaccurate content. Table 2 provides
an overview on classification of each question as well as a
structured description and appraisal on readability for the

targeted audience of each response.

TABLE 1 Overview on the used classification system published by Mika
et al. (8).

ChatGPT Response Rating System

Score Response description/classification

1 Excellent response, requiring no further clarification

2 Satisfactory response, requiring minimal clarification

3 Satisfactory response, requiring moderate clarification

4 Unsatisfactory response, requiring substantial clarification

10.3389/fped.2025.1659812

In the following section, each question posed to ChatGPT 4o
is presented alongside the corresponding Al-generated response
and a detailed analysis is provided for each.

1. What is the likelihood of my infant developing hip dysplasia?

- The likelihood depends on several factors:
O Family history: If a has had
developmental dysplasia of the hip (DDH), the risk
is higher.

close relative

Breech presentation: Babies born in a breech position
(buttocks or feet first) are at higher risk.

Gender: Girls are more likely to develop DDH
than boys.

First-born children: They have a slightly higher risk
due to the tighter fit in the womb.

Swaddling practices: Tight swaddling that restricts leg
movement can increase the risk.

The incidence of DDH ranges from 1 to 2 per 1,000
live births for severe cases, though mild instability
may be more common.

3.1 Answer analysis: satisfactory response,
requiring minimal clarification

ChatGPT accurately identified several relevant factors that
influence the incidence of DDH. It highlighted the increased
risk associated with a positive family history, noting that first-
degree relatives may have up to a 12-fold higher risk (13). The
chatbot also addressed the mechanical theory related to DDH
pathogenesis, correctly identifying breech positioning as a
significant risk factor. However, other mechanical risk factors—
such as oligohydramnios, macrosomia, and multiple pregnancy
—were not mentioned (14, 15). Female sex, a critical risk factor,
was correctly identified by the chatbot. Notably, up to 80% of
DDH cases requiring treatment occur in females without any
other associated risk factors. The chatbot also correctly
identified being a first-born child as a risk factor for DDH (16).

TABLE 2 Overview on questions presented to ChatGPT 40 with classification and scoring of their response accuracy.

Question Response Possible errors of Readability
accuracy scoring responses
1. What is the likelihood of my infant developing hip dysplasia? 2 Lack in detailed information | Sufficient readability
2. Are there prenatal screening methods available for detecting developmental 1 No inaccuracy Sufficient readability
dysplasia of the hip?
3. How can developmental dysplasia of the hip be identified in my infant? 3 Outdated/not relevant Reduced readability/use of
information medical terms
4. What treatment options are available if my infant is diagnosed with 3 Outdated/not relevant Reduced readability/use of
developmental dysplasia of the hip? information medical terms
5. Will surgery be required if my infant is diagnosed with developmental hip 3 Outdated/not relevant Reduced readability/use of
dysplasia? information medical terms
6. How long does treatment typically last for developmental dysplasia of the hip? 2 Lack in detailed information | Reduced readability/use of
medical terms
7. Are there potential long-term risks for my child if developmental dysplasia of 4 Incorrect and missing Sufficient readability
the hip is diagnosed during infancy? information
8. Is total hip arthroplasty likely to be necessary later in life if my child is 3 Outdated/not relevant Sufficient readability
diagnosed with developmental dysplasia of the hip as an infant? information
Mean: 2.6
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Cultural practices such as swaddling, which limit leg mobility and
place the hips in extension and adduction, were recognized by the
chatbot as significant contributors to DDH development (17, 18).
However, associations between DDH and other congenital
conditions, such as torticollis or clubfoot deformity, were not
detected (14, 19, 20). The chatbot underestimated the incidence
of clinically significant DDH requiring treatment, which is
1,000 live births.
Nonetheless, it did acknowledge the higher prevalence of milder

reported to range from 5 to 13 per
forms of hip instability. Literature indicates that general hip
instability is present in approximately 1%-1.5% of newborns,
with nearly 90% of cases resolving spontaneously by eight weeks
of age (21). The readably of the questions was sufficient and can
be well interpreted by caregivers. Information were lacking in
additional and detailed information and therefore we classified
the results as satisfactory response, requiring minimal clarification.

1. Are there prenatal screening methods available for detecting
developmental dysplasia of the hip?

- Currently, there are no reliable prenatal screening
methods to detect DDH.
- Some risk factors, such as breech presentation or restricted

fetal movement, may be identified via prenatal
ultrasounds, but these are not definitive indicators of
DDH.

3.2 Answer analysis: excellent response,
requiring no further clarification

The chatbot accurately stated that, at present, no reliable
method for prenatal screening of DDH is routinely used in
clinical practice. It correctly described all clinically relevant and
established diagnostic methods applicable during the neonatal
period. However, recent studies have explored the feasibility of
prenatal DDH screening, reporting promising results using an
ultrasound technique modified after Graf around the 34th week
of gestation (22-24). Although not yet integrated into routine
clinical practice, these findings offer potential for future research
in the field. Additionally, the chatbot
appropriately noted that certain mechanical risk factors for
DDH can be identified during the prenatal period (14, 15). The
generated output was clear and easily understandable. Taken

and development

together, this response was considered to provide comprehensive
and informative content for parents.

How can developmental dysplasia of the hip be identified in
my infant?

- DDH can be identified through:

O Physical exams: Pediatricians perform hip stability
tests such as the Ortolani and Barlow maneuvers
during routine check-ups.

O Imaging: Ultrasound is used for infants under 6
months, while x-rays may be used for older babies.
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O Signs in your baby: Asymmetrical thigh folds, a leg
that appears shorter, or difficulty spreading the legs
apart during diaper changes may indicate DDH.

3.3 Answer analysis: satisfactory response,
requiring moderate clarification

ChatGPT correctly identified physical examination as a key
component in the assessment of DDH. It referenced the
Ortolani and Barlow maneuvers, which are routinely performed
during the neonatal period. The Barlow maneuver involves
adduction and posterior translation of the hip to provoke
dislocation, whereas the Ortolani maneuver attempts to reduce a
dislocated hip through abduction and anterior translation (21,
25). Additionally, ChatGPT recognized limited hip abduction as
an important clinical sign of DDH. It also described a typical
parental observation during diaper changes—difficulty abducting
the hip—as a potential indicator of hip dislocation. This clinical
finding is indeed characteristic of DDH and warrants further
diagnostic evaluation (7, 26, 27). The chatbot also mentioned
inguinal fold asymmetry, which, while associated with DDH, has
limited diagnostic value, as it may appear in up to 30% of
otherwise normal hips (28). Clinical examination alone may not
be sufficient for diagnosing DDH. Notably, over 90% of
individuals who underwent THA due to undetected DDH had
inadequate screening during infancy (29). Regarding imaging,
ChatGPT accurately identified it as a critical component of
DDH evaluation. During the neonatal period—up to 4-6
months of age—ultrasound is the preferred imaging modality.
The widely accepted Graf method assesses the bony and
cartilaginous coverage of the femoral head by the acetabulum
and is used universally as a screening tool in several countries
(30). The method described by Terjesen et al. represents an
alternative approach that incorporates dynamic parameters of
(31). he of
ultrasound screening remains a topic of ongoing debate. The

hip development universal implementation
European Society of Paediatric Radiology currently recommends
ultrasound only for newborns with specific risk factors, such as
breech presentation or a positive family history of DDH (15).
After six months of age, when ossification of the femoral head
has progressed, radiographs become the primary imaging
method. However, due to concerns regarding radiation
exposure, radiography is typically reserved for cases with a
clinical suspicion of DDH rather than used for general screening
purposes (32). While ChatGPT identified most key aspects of
DDH assessment, several explanations lacked sufficient depth.
Therefore, this response was classified as satisfactory, requiring

moderate clarification.

What treatment options are available if my infant is diagnosed
with developmental dysplasia of the hip?

- Treatment depends on the severity and age of diagnosis:

O Pavlik harness: A soft brace used to keep the hips in a
stable position, typically for babies under 6 months old.
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O Closed reduction:

reposition the hip, followed by a cast (spica cast) to

A nonsurgical procedure to
maintain alignment.

O Open reduction: Surgical correction may be needed for
more severe cases.

O Post-treatment monitoring: Regular follow-ups with
imaging to ensure proper hip development.

3.4 Answer analysis: satisfactory response,
requiring moderate clarification

The primary goal in the treatment of DDH is to achieve a
concentric and stable reduction of the femoral head within the
acetabulum, while minimizing the risk of complications such as
avascular necrosis (AVN) of the femoral head or re-dislocation
(15). ChatGPT correctly identified the Pavlik harness as the
most commonly used and important orthotic device for early
treatment of DDH. It is generally considered the first-line
therapy for infants with reducible hips (33). By positioning the
abduction, the
spontaneous reduction of a dislocated hip. However, its

hips in flexion and harness facilitates
effectiveness relies heavily on proper application and continuous
use, requiring close cooperation from both patients and parents
(34). The chatbot recognized the Pavlik harness as the preferred
initial treatment method but did not elaborate on its limitations
or contraindications. It also appropriately identified closed
reduction followed by spica casting as a common next step in
cases where conservative treatment fails, and acknowledged open
reduction as a necessary intervention in more severe or
unresponsive cases. However, it did not clearly explain the
clinical indications that determine the transition from closed to
open reduction. In practice, both closed and open reductions
are performed under general anesthesia in the operating room.
If closed reduction is unsuccessful—either due to failure to
achieve a stable, concentric position of the femoral head or
inconclusive findings on intraoperative arthrography—open
reduction is indicated (35, 36). Open reduction is more
frequently required in older children or when anatomical blocks
(15).
radiographs, 3D

to reduction prevent closed reduction Follow-up

assessments using  plain radiographic
techniques, or magnetic resonance imaging (MRI) are essential
to confirm maintained reduction and to detect early signs of
AVN (37, 38).

Treatment names such as Pavlik harness were not explained

The answers output was comprehensive.

making it initially not fully understandable for persons without
medical knowledge and definitely requires further follow-up
questions and explanations. Taken together the response was
classified as satisfactory, requiring moderate clarification.

4. Will surgery be required if my infant is diagnosed with
developmental hip dysplasia?

- Surgery is not always required:
o Mild cases often resolve with noninvasive treatments
like the Pavlik harness.
- Surgery (closed or open reduction) is more likely if:
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O The diagnosis is delayed.
O Noninvasive treatments are unsuccessful.
O The hip is severely displaced.

3.5 Answer analysis: satisfactory response,
requiring moderate clarification

The chatbot correctly stated that surgical intervention is not
always necessary in the management of DDH. As outlined in
the previous section, the Pavlik harness is considered the first-
line treatment in the majority of DDH cases, with many
pathological changes resolving within the first six weeks of life
(39). Reported success rates for the Pavlik harness range
between 85% and 92% (40). When non-surgical management
fails, treatment must be escalated to closed or open reduction
(15, 41). The chatbot also identified unsuccessful non-operative
treatment and delayed or late diagnosis as risk factors for
surgical intervention. This is consistent with current literature,
which links delayed treatment to an increased likelihood of
requiring multiple surgical procedures (42). However, the
chatbot did not elaborate on the age-related risks associated
with surgical treatment, such as the potential need for acetabular
interventions in older children. Studies report that up to 19% of
patients who initially respond well to Pavlik harness therapy
may later exhibit residual acetabular dysplasia, necessitating
additional surgical procedures—most commonly acetabular
osteotomies—during childhood (43-45). While the chatbot
successfully identified general factors that may lead to surgical
intervention, providing a useful overview for parents, it lacked
coherence in explaining the clinical decision-making process
regarding when surgery becomes necessary. Therefore, this
response was classified as satisfactory, requiring moderate
clarification.

5. How long does treatment typically last for developmental
dysplasia of the hip?

- Treatment duration varies:
O Pavlik harness: Typically worn for 6-12 weeks,
depending on progress.
O Spica cast: May be needed for 3-6 months after
closed or open reduction.
O Regular monitoring may continue for several years
to ensure normal hip development.

3.6 Answer analysis: satisfactory response,
requiring minimal clarification

ChatGPT successfully identified variations in treatment
duration for DDH. It accurately reported the typical duration of
Pavlik harness therapy as ranging from 6 to 12 weeks (7, 46).
However, in cases with suboptimal response to treatment,
prolonged use may be necessary, and escalation to surgical
intervention may be required. The chatbot also correctly stated
that the duration of spica casting following closed or open
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reduction is generally around three months. However, it did not
elaborate on the fact that treatment duration may be extended
(36).
Additionally, ChatGPT recognized the importance of continued

based on radiographic findings during follow-up
clinical and radiographic monitoring following initial treatment.

Long-term follow-up is essential to ensure proper hip
development and to identify residual dysplasia or complications
such as AVN. Overall, the response provided by the chatbot was
relatively accurate and informative, though it required minimal
clarification. The answer was understandably phrased. The use
of medical terms for immobilization requires follow-up
explanation or further search for caregivers. Therefore, it was

classified as satisfactory, requiring minimal clarification.

6. Are there potential long-term risks for my child if
developmental dysplasia of the hip is diagnosed during

infancy?

- If treated early, most children develop normal hip function
with minimal long-term risks.
- Without treatment, DDH can lead to:
O Hip pain or arthritis in adolescence or adulthood.
O Limping or uneven leg lengths.
O Decreased range of motion.

3.7 Answer analysis: unsatisfactory
response, requiring substantial clarification

ChatGPT correctly identified that early and adequate
treatment is key for normal hip development and function (6,
47, 48). Under 5% of suspicious findings on ultrasound persist
or worsen during treatment (46). In the second part of its
response, the chatbot mentioned potential long-term symptoms
such as hip pain, leg-length discrepancy, and reduced range of
motion. However, it did not clearly specify the timeframe in
which these complications may arise. Despite sufficient early
treatment, some patients with DDH may continue to experience
hip instability, which can impair mobility and cause pain
beginning in childhood or adolescence (44, 49). In such cases,
surgical intervention, such as femoral osteotomies, may be
indicated to reorient the femoral head, improve joint stability,
proper development (45, 50).
Acetabular osteotomies are required to enhance acetabular

and stimulate acetabular
coverage (15). Acetabuloplasties reshape the morphology of the
cup and are used in younger patients where the acetabular
growth plate has not yet ossified. More complex procedures,
such as periacetabular osteotomy, may be necessary to achieve
adequate acetabular reorientation and joint congruity (51). Age
and skeletal maturity are critical factors that influence the choice
and timing of surgical interventions. In cases of residual DDH,
surgical treatment can significantly improve long-term
outcomes. However, the optimal timing of such procedures
remains a topic of ongoing debate in the literature (6, 40).
While ChatGPT mentioned possible long-term symptoms, it
failed to address the potential need for additional surgical

treatments over the course of the disease. This represents a
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significant omission, particularly in the context of providing
comprehensive information to parents. Therefore, the response
was classified as unsatisfactory, requiring substantial clarification.

7. Is total hip arthroplasty likely to be necessary later in life if my
child is diagnosed with developmental dysplasia of the hip as
an infant?

- Early diagnosis and treatment significantly reduce the
likelihood of needing a total hip arthroplasty (hip
replacement) later in life.

- If untreated or if treatment is delayed, the risk of early-
onset osteoarthritis increases, which may necessitate hip
replacement in adulthood.

3.8 Answer analysis: satisfactory response
requiring moderate clarification

The chatbot clearly recognized the importance of early and
adequate diagnosis and treatment of DDH in reducing the risk
of THA later in life. It accurately stated that undiagnosed or
inadequately treated DDH can result in gait abnormalities,
restricted range of motion, and chronic pain due to the
development of osteoarthritis (52). By disrupting normal hip
biomechanics, untreated hip dysplasia can accelerate the
degeneration of both femoral and acetabular cartilage, ultimately
leading to secondary osteoarthritis. Literature indicates that
approximately 25%-50% of patients with persistent DDH
develop radiographic or symptomatic signs of osteoarthritis by
the age of 50, often requiring THA due to pain and functional
impairment (53, 54). While the chatbot identified the key
consequences of untreated DDH, including the long-term risk of
osteoarthritis and subsequent surgical intervention, the response
lacked depth and omitted additional context that would be
valuable for informing and reassuring parents. Despite that the
phrased answer was easily readable and understandable.
Therefore, although the main points were addressed, the
could have been with  more

response strengthened

comprehensive detail.

4 Discussion

The LLM ChatGPT 40 demonstrated the ability to generate
accurate and relevant responses to critical parental questions
concerning DDH. Most of the responses required only minimal
or moderate clarification. However, when compared with expert
medical advice and critical appraisal of current literature, gaps
in the depth and specificity of information became evident.
Given the complexity and evolving nature of DDH diagnosis
and treatment algorithms, fully capturing the nuance of clinical
decision-making remains a challenge for AI systems. ChatGPT
showed potential in delivering useful information to parents. It
may provide an overview on complex pathologies like DDH to
initially comprehend the disease and the necessity of treatment,
while it cannot replace professional consultation. Further, the
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ability of parents to interpret Al-generated information varies
widely and may be further impaired in emotionally stressful
situations such as a DDH diagnosis. This creates clinical and
ethical concerns while incomplete or overly reassuring responses
could delay medical consultation, reinforce misconceptions, or
undermine trust in healthcare professionals. Final treatment
indication and detailed explanation in each individual case
cannot be replaced by LLMs. ChatGPT may serve as a valuable
initial source of information, helping to prepare patients and
caregivers  for = more informed  discussions  with
healthcare providers.

The use of Al-generated medical content, particularly through
chatbots such as ChatGPT, has garnered growing interest in the
medical, and especially orthopedic community. As Al tools
rapidly evolve, they are transforming how patients and
caregivers access health information, which in turn may
influence healthcare-seeking behavior and treatment decisions
(55). The ability of LLMs to process and communicate medical
information has been supported by recent publications across a
range of orthopedic conditions (4, 8, 9, 56-59). In this study,
ChatGPT provided generally sufficient and helpful answers to
FAQs about DDH. However, given the continuous development
of AI models and the potential for variability in responses
across different interactions, it is essential that Al-generated
medical information be reviewed and verified by qualified
healthcare professionals (4, 8).

Several limitations of this study must be acknowledged. The
study design incorporated inherently subjective elements,
including the selection and formulation of FAQs from parents,
as well as the observation and documentation of the Al-driven
Additionally, the

classification of the chatbot responses were based on the

conversation  process. evaluation and
authors’ interpretation, which may introduce bias despite
efforts to maintain objectivity. To enhance transparency and
reproducibility, all Al-generated outputs were documented and
shared. Furthermore, in order to minimize variability and
improve internal validity, each question was submitted to the
chatbot a single time. While this approach reduces the impact
of response variation, it must be noted that repeated queries
can yield slightly different responses, even if the core content
and intent remain consistent. Additionally, responses of LLMs
may vary in terms of reproducibility and generalizability
limiting the results regarding these parameters. The study was
conducted using ChatGPT-40, which, at the time of inquiry,
represented the most advanced version of the model available.
Currently there is a more recent version, ChatGPT 5, available.
However, ChatGPT does not possess continuous access to the
internet and is limited by a training data cutoff of April 2024.
Consequently, the chatbot may not reflect the most recent
published
Importantly, ChatGPT was not assigned a specific role, for

literature or clinical  guidelines thereafter.
example physician or parent, during the interaction, nor was it
about the

audience. This approach was chosen to simulate a typical,

provided with contextual information target
unscripted interaction between users and the AI, as might

occur in real-world usage. Nevertheless, the absence of such
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framing could have influenced the style and depth of

responses, potentially affecting their classification.

5 Conclusion

ChatGPT frequently provided satisfactory responses to
parental questions related to DDH. Based on the findings of this
study, it may serve as a helpful supplementary source of
information for parents confronted with a DDH diagnosis in
their newborn child. However, the chatbot did not consistently
present structured diagnostic pathways or detailed treatment
algorithms, and most responses required some degree of
clarification or supplementation. As such, Al-based chatbots
should be regarded as adjunct tools rather than standalone
sources of medical advice. In clinical practice, these tools may
complement—but not replace—comprehensive consultation with
a pediatric orthopedic specialist. Rapid developments of LLMs
however may quickly lead to an implication and use of these
models in clinical practice. Therefore continued development,
validation, and oversight will be essential to ensure the safe and
effective integration of Al-driven technologies into clinical
practice as well as parent and patient education. LLMs will be
useful and essential tool in future clinical practice and ongoing
research, improvement and validation of these models is
essential to further improve patient specific treatments.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Author contributions

KV: Data
Methodology, Project administration, Writing - original draft,

curation, Formal analysis, Investigation,
Writing - review & editing. JO: Data curation, Formal analysis,
Writing - original draft, Writing - review & editing. RW:
Methodology,

Writing - original draft. MW: Formal analysis, Investigation,

Supervision, Writing - review & editing,

Methodology, Supervision, Writing - original draft, Writing -
review & editing, Data curation, Project administration.

Funding

The author(s) declare that no financial support was received
for the research and/or publication of this article.

Conflict of interest

RW reports consulting fees from Johnson & Johnson,
Medical Limited, Stryker European, and Operations Limited,

frontiersin.org


https://doi.org/10.3389/fped.2025.1659812

Vertesich et al.

and institutional agreements between the Medical University of
Vienna and De Puy Synthes, Johnson & Johnson, all of which
are not related to this study. MW reports honoraria for lectures
and course instruction from Arthrex Inc., all of which are not
related to this study.

The remaining authors declare that the research was
conducted in the absence of any commercial or financial
relationships that could be construed as a potential conflict
of interest.

Generative Al statement

The author(s) declare that no Generative AI was used in the
creation of this manuscript.

References

1. Hamet P, Tremblay J. Artificial intelligence in medicine. Metab Clin Exp. (2017)
69S:536. doi: 10.1016/j.metabol.2017.01.011

2. Finney Rutten LJ, Blake KD, Greenberg-Worisek AJ, Allen SV, Moser RP, Hesse
BW. Online health information seeking among US adults: measuring progress toward
a healthy people 2020 objective. Public Health Rep. (2019) 134(6):617. doi: 10.1177/
0033354919874074

3. Pehora C, Gajaria N, Stoute M, Fracassa S, Serebale-O’Sullivan R, Matava CT.
Are parents getting it right? A survey of Parents’ internet use for children’s health
care information. Interact ] Med Res. (2015) 4(2):e12. doi: 10.2196/ijmr.3790

4. Adelstein JM, Sinkler MA, Li LT, Mistovich RJ. ChatGPT responses to common
questions about slipped capital femoral epiphysis: a reliable resource for parents?
J Pediatr Orthop. (2024) 44(6):353. doi: 10.1097/BP0O.0000000000002681

5. Fuglkjaer S, Dissing KB, Hestbaek L. Prevalence and incidence of musculoskeletal
extremity complaints in children and adolescents. A systematic review. BMC
Musculoskelet Disord. (2017) 18(1):418. doi: 10.1186/s12891-017-1771-2

6. Young JR, Anderson MJ, O’Connor CM, Kazley JM, Mantica AL, Dutt V. Team
approach: developmental dysplasia of the hip. JBJS Rev. (2020) 8(9):¢20.00030.
doi: 10.2106/JBJS.RVW.20.00030

7. Alves C, Truong WH, Thompson MV, Suryavanshi JR, Penny CL, Do HT, et al.
Diagnostic and treatment preferences for developmental dysplasia of the hip: a survey
of EPOS and POSNA members. ] Child Orthop. (2018) 12(3):236. doi: 10.1302/1863-
2548.12.180034

8. Mika AP, Martin JR, Engstrom SM, Polkowski GG, Wilson JM. Assessing
ChatGPT responses to common patient questions regarding total hip arthroplasty.
] Bone Joint Surg Am. (2023) 105(19):1519. doi: 10.2106/JBJS.23.00209

9. Ozbek EA, Ertan MB, Kindan P, Karaca MO, Gursoy S, Chahla J. ChatGPT can
offer at least satisfactory responses to common patient questions regarding hip
arthroscopy. Arthroscopy. (2024) 41(6):1806-27. doi: 10.1016/j.arthro.2024.08.036

10. Young CC, Enichen E, Rivera C, Auger CA, Grant N, Rao A, et al. Diagnostic
accuracy of a custom large language model on rare pediatric disease case reports. Am
J Med Genet A. (2025) 197(2):¢63878. doi: 10.1002/ajmg.a.63878

11. Yan C, Li Z, Liang Y, Shao S, Ma F, Zhang N, et al. Assessing large language
models as assistive tools in medical consultations for Kawasaki disease. Front Artif
Intell. (2025) 8:1571503. doi: 10.3389/frai.2025.1571503

12. Temsah MH, Abouammoh N, Alsatrawi M, Al-Jelaify M, Altamimi I, ChatGPT
Research Consortium P, et al. Exploring early perceptions and experiences of
ChatGPT in pediatric critical care: a qualitative study among health care
professionals. Clin  Pediatr (Phila). (2025) 99228251370556. doi: 10.1177/
00099228251370556

13. Stevenson DA, Mineau G, Kerber RA, Viskochil DH, Schaefer C, Roach JW.
Familial predisposition to developmental dysplasia of the hip. ] Pediatr Orthop.
(2009) 29(5):463. doi: 10.1097/BPO.0b013e3181aa586b

14. Dunn PM. Perinatal observations on the etiology of congenital dislocation of
the hip. Clin Orthop Relat Res. (1976) 119:11.

15. Vaquero-Picado A, Gonzalez-Moran G, Garay EG, Moraleda L. Developmental
dysplasia of the hip: update of management. EFORT Open Rev. (2019) 4(9):548.
doi: 10.1302/2058-5241.4.180019

16. Dawod MS, Alswerki MN, Abuqudiri AZ, Albadaineh AA, Mahmoud LM,
Altarawneh DJ, et al. The impact of maternal age and educational level on

Frontiers in Pediatrics

10.3389/fped.2025.1659812

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of
artificial intelligence and reasonable efforts have been made to
ensure accuracy, including review by the authors wherever
possible. If you identify any issues, please contact us.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

developmental dysplasia of the hip diagnosis and screening: a descriptive
comparative study. Adv Orthop. (2023) 2023:6793645. doi: 10.1155/2023/6793645

17. Loder RT, Skopelja EN. The epidemiology and demographics of hip dysplasia.
ISRN Orthop. (2011) 2011:238607. doi: 10.5402/2011/238607

18. Schwend RM, Shaw BA, Segal LS. Evaluation and treatment of developmental
hip dysplasia in the newborn and infant. Pediatr Clin North Am. (2014) 61(6):1095.
doi: 10.1016/j.pcl.2014.08.008

19. Perry DC, Tawfiq SM, Roche A, Shariff R, Garg NK, James LA, et al. The
association between clubfoot and developmental dysplasia of the hip. J Bone Joint
Surg Br. (2010) 92(11):1586. doi: 10.1302/0301-620X.92B11.24719

20. Paton RW, Choudry QA, Jugdey R, Hughes S. Is congenital talipes equinovarus
a risk factor for pathological dysplasia of the hip?: a 21-year prospective, longitudinal
observational study. Bone Joint J. (2014) 96-b(11):1553. doi: 10.1302/0301-620X.
96B11.34130

21. Barlow TG. Early diagnosis and treatment of congenital dislocation of the hip.
Proc R Soc Med. (1963) 56(9):804. doi: 10.1177/003591576305600920

22. Contro E, Larcher L, Lenzi ], Benfenati A, Massinissa Magini G, Galeati G, et al.
Prenatal screening for developmental displacement of the hip: the BUDDHA (Pre-
birth ultrasound for developmental displacement of the hip assessment) study.
Diagnostics (Basel). (2021) 11(5):868. doi: 10.3390/diagnostics11050868

23. Bevilacqua C, Boscarato V, Pieroni G, Fraternali E, Lattanzi G, Aspriello SD,
et al. The feasibility of prenatal ultrasonic screening for developmental dysplasia of
the hip. Diseases. (2024) 12(8):188. doi: 10.3390/diseases12080188

24. Komut E, Zehir S. Can developmental dysplasia of the hip be identified in the
prenatal period? A pilot study: ultrasonographic evaluation and postnatal follow-up
results of fetal hips in the third trimester. Acta Orthop Traumatol Turc. (2021)
55(3):196. doi: 10.5152/j.a0tt.2021.20143

25. Ortolani M. Congenital hip dysplasia in the light of early and very early
diagnosis. Clin Orthop Relat Res. (1976) 6(119):6-10.

26. Sankar WN, Weiss J, Skaggs DL. Orthopaedic conditions in the newborn. ] Am
Acad Orthop Surg. (2009) 17(2):112. doi: 10.5435/00124635-200902000-00007

27. Choudry Q, Goyal R, Paton RW. Is limitation of hip abduction a useful clinical
sign in the diagnosis of developmental dysplasia of the hip? Arch Dis Child. (2013)
98(11):862. doi: 10.1136/archdischild-2012-303121

28. Dezateux C, Rosendahl K. Developmental dysplasia of the hip. Lancet. (2007)
369(9572):1541. doi: 10.1016/S0140-6736(07)60710-7

29. Engesaeter I, Lie SA, Lehmann TG, Furnes O, Vollset SE, Engesaeter LB. Neonatal
hip instability and risk of total hip replacement in young adulthood: follow-up of
2,218,596 newborns from the medical birth registry of Norway in the Norwegian
arthroplasty register. Acta Orthop. (2008) 79(3):321. doi: 10.1080/17453670710015201

30. Graf R. Fundamentals of sonographic diagnosis of infant hip dysplasia. ] Pediatr
Orthop. (1984) 4(6):735. doi: 10.1097/01241398-198411000-00015

31. Terjesen T, Holen KJ, Tegnander A. Hip abnormalities detected by ultrasound
in clinically normal newborn infants. ] Bone Joint Surg Br. (1996) 78(4):636. doi: 10.
1302/0301-620X.78B4.0780636

32. Kane TP, Harvey JR, Richards RH, Burby NG, Clarke NM. Radiological
outcome of innocent infant hip clicks. J Pediatr Orthop B. (2003) 12(4):259.
doi: 10.1097/01.bpb.0000060292.16932.05

frontiersin.org


https://doi.org/10.1016/j.metabol.2017.01.011
https://doi.org/10.1177/0033354919874074
https://doi.org/10.1177/0033354919874074
https://doi.org/10.2196/ijmr.3790
https://doi.org/10.1097/BPO.0000000000002681
https://doi.org/10.1186/s12891-017-1771-2
https://doi.org/10.2106/JBJS.RVW.20.00030
https://doi.org/10.1302/1863-2548.12.180034
https://doi.org/10.1302/1863-2548.12.180034
https://doi.org/10.2106/JBJS.23.00209
https://doi.org/10.1016/j.arthro.2024.08.036
https://doi.org/10.1002/ajmg.a.63878
https://doi.org/10.3389/frai.2025.1571503
https://doi.org/10.1177/00099228251370556
https://doi.org/10.1177/00099228251370556
https://doi.org/10.1097/BPO.0b013e3181aa586b
https://doi.org/10.1302/2058-5241.4.180019
https://doi.org/10.1155/2023/6793645
https://doi.org/10.5402/2011/238607
https://doi.org/10.1016/j.pcl.2014.08.008
https://doi.org/10.1302/0301-620X.92B11.24719
https://doi.org/10.1302/0301-620X.96B11.34130
https://doi.org/10.1302/0301-620X.96B11.34130
https://doi.org/10.1177/003591576305600920
https://doi.org/10.3390/diagnostics11050868
https://doi.org/10.3390/diseases12080188
https://doi.org/10.5152/j.aott.2021.20143
https://doi.org/10.5435/00124635-200902000-00007
https://doi.org/10.1136/archdischild-2012-303121
https://doi.org/10.1016/S0140-6736(07)60710-7
https://doi.org/10.1080/17453670710015201
https://doi.org/10.1097/01241398-198411000-00015
https://doi.org/10.1302/0301-620X.78B4.0780636
https://doi.org/10.1302/0301-620X.78B4.0780636
https://doi.org/10.1097/01.bpb.0000060292.16932.05
https://doi.org/10.3389/fped.2025.1659812

Vertesich et al.

33. Pavlik A. The functional method of treatment using a harness with stirrups as
the primary method of conservative therapy for infants with congenital dislocation of
the hip. 1957. Clin Orthop Relat Res. (1992) (281):4.

34. Thacker MM. CORR insights (®): higher pavlik harness treatment failure is seen
in graf type IV ortolani-positive hips in males. Clin Orthop Relat Res. (2016)
474(8):1855. doi: 10.1007/s11999-016-4865-5

35. Moraleda L, Albifana ], Salcedo M, Gonzalez-Moran G. Dysplasia in the
development of the hip. Rev Esp Cir Ortop Traumatol. (2013) 57(1):67. doi: 10.
1016/j.recot.2012.10.005

36. Studer K, Williams N, Studer P, Baker M, Glynn A, Foster BK, et al. Obstacles
to reduction in infantile developmental dysplasia of the hip. J Child Orthop. (2017)
11(5):358. doi: 10.1302/1863-2548.11.170031

37. Baljoun A, Bradley CS, Verma Y, Wedge JH, Gargan MF, Kelley SP.
Intraoperative 3D fluoroscopy during open reduction for DDH: an effective
alternative to postoperative CT/MRI. J Pediatr Orthop. (2024) 44(8):462. doi: 10.
1097/BP0.0000000000002728

38. Sachleben B, Perry DC, Wedge J, Kelley SP. Intraoperative assessment of closed
reduction for developmental dislocation of the hip using 3-dimensional fluoroscopy.
J Pediatr Orthop. (2015) 35(3):246. doi: 10.1097/BP0O.0000000000000245

39. Dunn PM. The anatomy and pathology of congenital dislocation of the hip. Clin
Orthop Relat Res. (1976) (119):23.

40. Harris IE, Dickens R, Menelaus MB. Use of the Pavlik harness for hip
displacements. When to abandon treatment. Clin Orthop Relat Res. (1992) (281):29.

41. Khoshhal KI, Kremli MK, Zamzam MM, Akod OM, Elofi OA. The role of
arthrography-guided closed reduction in minimizing the incidence of avascular
necrosis in developmental dysplasia of the hip. J Pediatr Orthop B. (2005)
14(4):256. doi: 10.1097/01202412-200507000-00004

42. Luhmann SJ, Bassett GS, Gordon JE, Schootman M, Schoenecker PL. Reduction
of a dislocation of the hip due to developmental dysplasia. Implications for the need
for future surgery. J Bone Joint Surg Am. (2003) 85(2):239. doi: 10.2106/00004623-
200302000-00009

43. Nakamura J, Kamegaya M, Saisu T, Someya M, Koizumi W, Moriya H. Treatment
for developmental dysplasia of the hip using the Pavlik harness: long-term results.
] Bone Joint Surg Br. (2007) 89(2):230. doi: 10.1302/0301-620X.89B2.18057

44. Malvitz TA, Weinstein SL. Closed reduction for congenital dysplasia of the hip.
Functional and radiographic results after an average of thirty years. ] Bone Joint Surg
Am. (1994) 76(12):1777. doi: 10.2106/00004623-199412000-00004

45. Moraleda L, Bravo C, Forriol F, Albifiana J. Does orientation of the femoral
head affect acetabular development? An experimental study in lamb. ] Pediatr
Orthop. (2019) 39(8):416. doi: 10.1097/BPO.0000000000000974

46. Bache CE, Clegg J, Herron M. Risk factors for developmental dysplasia of the
hip: ultrasonographic findings in the neonatal period. J Pediatr Orthop B. (2002)
11(3):212. doi: 10.1097/00009957-200207000-00004

Frontiers in Pediatrics

09

10.3389/fped.2025.1659812

47. Lankinen V, Helminen M, Bakti K, Valipakka J, Laivuori H, Hyvarinen A.
Known risk factors of the developmental dysplasia of the hip predicting more
severe clinical presentation and failure of Pavlik harness treatment. BMC Pediatr.
(2023) 23(1):148. doi: 10.1186/512887-023-03935-0

48. Aarvold A, Perry DC, Mavrotas J, Theologis T, Katchburian M, Group BDC.
The management of developmental dysplasia of the hip in children aged under
three months: a consensus study from the British society for children’s orthopaedic
surgery. Bone Joint J. (2023) 105-B(2):209. doi: 10.1302/0301-620X.105B2.B]JJ-2022-
0893.R1

49. Morcuende JA, Meyer MD, Dolan LA, Weinstein SL. Long-term outcome after
open reduction through an anteromedial approach for congenital dislocation of the
hip. ] Bone Joint Surg Am. (1997) 79(6):810. doi: 10.2106/00004623-199706000-00002

50. Blockey NJ. Derotation osteotomy in the management of congenital dislocation
of the hip. J Bone Joint Surg Br. (1984) 66(4):485. doi: 10.1302/0301-620X.66B4.
6746678

51. Lopez-Carrefio E, Carillo H, Gutiérrez M. Dega versus salter osteotomy for the
treatment of developmental dysplasia of the hip. J Pediatr Orthop B. (2008) 17(5):213.
doi: 10.1097/BPB.0b013e32830850eb

52. Stein-Zamir C, Volovik I, Rishpon S, Sabi R. Developmental dysplasia of the
hip: risk markers, clinical screening and outcome. Pediatr Int. (2008) 50(3):341.
doi: 10.1111/j.1442-200X.2008.02575.x

53. Vitale MG, Skaggs DL. Developmental dysplasia of the hip from six months to
four years of age. ] Am Acad Orthop Surg. (2001) 9(6):401. doi: 10.5435/00124635-
200111000-00005

54. Gala L, Clohisy JC, Beaulé PE. Hip dysplasia in the young adult. J Bone Joint
Surg Am. (2016) 98(1):63. doi: 10.2106/JBJS.0.00109

55. Bajwa ], Munir U, Nori A, Williams B. Artificial intelligence in healthcare:
transforming the practice of medicine. Future Healthc J. (2021) 8(2):e188. doi: 10.
7861/th;j.2021-0095

56. Taylor WL, Cheng R, Weinblatt AI, Bergstein V, Long WJ. An artificial
intelligence Chatbot is an accurate and useful online patient resource prior to total
knee arthroplasty. J Arthroplasty. (2024) 39(851):5358. doi: 10.1016/j.arth.2024.02.005

57. Varady NH, Lu AZ, Mazzucco M, Dines JS, Altchek DW, Williams R] 3rd, et al.
Understanding how ChatGPT may become a clinical administrative tool through an
investigation on the ability to answer common patient questions concerning ulnar
collateral ligament injuries. Orthop ] Sports Med. (2024) 12(7):23259671241257516.
doi: 10.1177/23259671241257516

58. Aydin S, Karabacak M, Vlachos V, Margetis K. Large language models in
patient education: a scoping review of applications in medicine. Front Med
(Lausanne). (2024) 11:1477898. doi: 10.3389/fmed.2024.1477898

59. Johns WL, Kellish A, Farronato D, Ciccotti MG, Hammoud S. ChatGPT can
offer satisfactory responses to common patient questions regarding elbow ulnar
collateral ligament reconstruction. Arthrosc Sports Med Rehabil. (2024) 6(2):100893.
doi: 10.1016/j.asmr.2024.100893

frontiersin.org


https://doi.org/10.1007/s11999-016-4865-5
https://doi.org/10.1016/j.recot.2012.10.005
https://doi.org/10.1016/j.recot.2012.10.005
https://doi.org/10.1302/1863-2548.11.170031
https://doi.org/10.1097/BPO.0000000000002728
https://doi.org/10.1097/BPO.0000000000002728
https://doi.org/10.1097/BPO.0000000000000245
https://doi.org/10.1097/01202412-200507000-00004
https://doi.org/10.2106/00004623-200302000-00009
https://doi.org/10.2106/00004623-200302000-00009
https://doi.org/10.1302/0301-620X.89B2.18057
https://doi.org/10.2106/00004623-199412000-00004
https://doi.org/10.1097/BPO.0000000000000974
https://doi.org/10.1097/00009957-200207000-00004
https://doi.org/10.1186/s12887-023-03935-0
https://doi.org/10.1302/0301-620X.105B2.BJJ-2022-0893.R1
https://doi.org/10.1302/0301-620X.105B2.BJJ-2022-0893.R1
https://doi.org/10.2106/00004623-199706000-00002
https://doi.org/10.1302/0301-620X.66B4.6746678
https://doi.org/10.1302/0301-620X.66B4.6746678
https://doi.org/10.1097/BPB.0b013e32830850eb
https://doi.org/10.1111/j.1442-200X.2008.02575.x
https://doi.org/10.5435/00124635-200111000-00005
https://doi.org/10.5435/00124635-200111000-00005
https://doi.org/10.2106/JBJS.O.00109
https://doi.org/10.7861/fhj.2021-0095
https://doi.org/10.7861/fhj.2021-0095
https://doi.org/10.1016/j.arth.2024.02.005
https://doi.org/10.1177/23259671241257516
https://doi.org/10.3389/fmed.2024.1477898
https://doi.org/10.1016/j.asmr.2024.100893
https://doi.org/10.3389/fped.2025.1659812

	Reliability of ChatGPT answers to common questions on developmental dysplasia of the hip as an information source for parents
	Introduction
	Methods
	Results
	Answer analysis: satisfactory response, requiring minimal clarification
	Answer analysis: excellent response, requiring no further clarification
	Answer analysis: satisfactory response, requiring moderate clarification
	Answer analysis: satisfactory response, requiring moderate clarification
	Answer analysis: satisfactory response, requiring moderate clarification
	Answer analysis: satisfactory response, requiring minimal clarification
	Answer analysis: unsatisfactory response, requiring substantial clarification
	Answer analysis: satisfactory response requiring moderate clarification

	Discussion
	Conclusion
	Data availability statement
	Author contributions
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


