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ABSTRACT

Introduction: Artificial Intelligences (AIs) are changing the way information is accessed and consumed globally. This study
aims to evaluate the information quality provided by AIs ChatGPT4 and Claude2 concerning reconstructive surgery for head
and neck cancer.

Methods: Thirty questions on reconstructive surgery for head and neck cancer were directed to both Als and 16 head and neck
surgeons assessed the responses using the QAMALI questionnaire. A 5-point Likert scale was used to assess accuracy, clarity,
relevance, completeness, sources, and usefulness. Questions were categorised into those suitable for patients (group 1) and those
for surgeons (group 2). Al responses were compared using t-Student and McNemar tests. Surgeon score agreement was measured
with intraclass correlation coefficient, and readability was assessed with Flesch-Kincaid Grade Level (FKGL).

Results: ChatGPT4 and Claude2 had similar overall mean scores of accuracy, clarity, relevance, completeness and usefulness,
while Claude2 outperformed ChatGPT4 in sources (110.0 vs. 92.1, p<0.001). Considering the group 2, Claude2 showed signifi-
cantly lower accuracy and completeness scores compared to ChatGPT4 (p=0.003 and p=0.002, respectively). Regarding read-
ability, ChatGPT4 presented lower complexity than Claude2 (FKGL mean score 4.57 vs. 6.05, p <0.001) requiring an easy-fairly
easy English in 93% of cases.

Conclusion: Our findings indicate that neither chatbot exhibits a decisive superiority in all aspects. Nonetheless, ChatGPT4
demonstrates greater accuracy and comprehensiveness for specific types of questions and the simpler language used may aid
patient inquiries. However, many evaluators disagree with chatbot information, highlighting that AI systems cannot serve as a
substitute for advice from medical professionals.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is
properly cited.
© 2024 The Author(s). Clinical Otolaryngology published by John Wiley & Sons Ltd.
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Summary

Artificial Intelligences (Als) are changing the way in-
formation is accessed and consumed globally.

ChatGPT4 and Claude2 had similar overall mean
scores of accuracy, clarity, relevance, complete-
ness and usefulness, while Claude2 outperformed
ChatGPT4 in sources.

When dealing with questions that could be raised by
head and neck surgeons, Claude-2 demonstrated a
significantly lower mean accuracy and completeness
scores compared to ChatGPT4.

Regarding readability, ChatGPT4 presented lower
complexity than Claude2.

Given that a significant portion of evaluators ex-
pressed disagreement with the information offered
by chatbots, these Al systems require refinement and
cannot serve as a substitute for advice from medical
professionals.

1 | Introduction

Head and neck cancer represents one of the major challenges
for global health with the economic cost of diagnosing and
treating this disease being burdensome [1]. Addressing head
and neck cancer often requires a multidisciplinary approach,
involving various professionals such as head and neck sur-
geons, radiation oncologists, and medical oncologists [2]. Since
this pathology often presents at an advanced stage, surgical
therapy may require extremely complex reconstructive tech-
niques [3]. This raises profound questions for both patients who
must undergo the procedure and the surgeons who perform it.
On one hand, these advances allow us to push the boundar-
ies of what is medically achievable further and further. On the
other hand, they require clear and transparent communication
about the risks and benefits involved [4]. As the complexity of
these procedures grows and with the abundance of informa-
tion online, more and more patients may be turning to digital
resources to inform themselves [5].

The introduction of artificial intelligence-powered chatbots,
particularly those based on complex language models like
ChatGPT (from OpenAl in San Francisco, CA, USA) and its
successor Claude2, has significantly changed the way infor-
mation is accessed and consumed globally since their release
in late 2022. These platforms have rapidly gained popularity,
with ChatGPT reaching 100 million users in just 2 months after
launch [6]. By July 2023, Claude2 emerged as its competitor [7].
Processing vast datasets containing billions of data points and
trillions of words, these advanced AI systems mimic human
language capabilities, demonstrating their transformative im-
pact in areas such as healthcare [8-14].

While these platforms can offer immediate and personalised
information, the quality of their content in specialised medi-
cal fields has not been thoroughly evaluated. Misinformation
in oncology can have serious consequences, such as replace-
ment of the evidence-based treatments options with alternative

approaches, treatment delays or incorrect management deci-
sions [15].

This study aims to evaluate the quality of informative content
provided by ChatGPT and Claude2 in the field of reconstruc-
tive surgery for head and neck cancer, in order to identify the
strengths and weaknesses of each platform.

2 | Materials and Methods
2.1 | Question and Answer Development

A collaborative effort by three researchers (PBR, AVM, and
GT) led to the formulation of a set of 30 questions (found in
Supporting Information 1 and 2) covering various aspects of
reconstructive surgery related to head and neck cancer. These
questions were reviewed and refined by the team to eliminate
any potential inaccuracies or ambiguities, achieving consen-
sus on their final form. The set was organised into two cate-
gories: the first group (group 1) included questions that could
be posed by patients. The second group comprehended ques-
tions that could be raised by head and neck surgeons (group 2).
Both ChatGPT4 and Claude2 were tasked with answering these
questions, with responses being collected for further analysis.
The questions in the first group were prompt engineered with
the instruction, “Please provide patient education material in
response to the following question, ensuring it is accessible at
a 5th-grade reading level.” For both groups of questions, a sec-
ond request was made after the initial answer was given, using
the phrase: “Please provide bibliographic references to your
sources.” For each question posed, a fresh chat instance was
generated to ensure that the responses remained uninfluenced
by previous answers.

2.2 | Evaluation Method

The evaluation involved 16 head and neck surgeons who as-
sessed the answers using the Quality Assessment of Medical
Artificial Intelligence (QAMAI) tool [16]. This was to gauge the
quality of information provided by the artificial intelligence sys-
tems. The assessment covered six criteria (accuracy, clarity, rel-
evance, completeness, sources, usefulness) with scores ranging
from 1 (strongly disagree) to 5 (strongly agree). Additionally, the
responses to the first set of questions were analysed using the
Flesch-Kincaid Calculator to verify adherence to the 5th-grade
reading level requirement [17]. The study was performed in align-
ment with the Helsinki Declaration principles and did not neces-
sitate ethics committee approval, as it involved neither patients
nor animals.

2.3 | Statistical Analysis

The evaluation by experts was detailed both collectively and
individually across the six criteria, with scores categorised into
three bands: disagree (including strongly disagree), neutral,
and agree (including strongly agree). The comparison between
ChatGPT4 and Claude2's performances considering categori-
cal scores, was conducted using the McNemar test. For each
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expert, an overall score was further calculated summing up
the rates over the 36 questions; overall score was summarised
as mean values and differences between chatbots were com-
pared though paired Student's ¢- tests. The inter-rater reliabil-
ity was assessed through the Intraclass Correlation Coefficient
(ICC), treating scores as ordinal data. ICC estimates and their
95% confidence intervals were determined based on a 2-way
random-effects model with absolute agreement from individ-
ual surgeons' ratings. ICC values were interpreted as follows:
below 0.50 as poor, between 0.50 and 0.75 as moderate, be-
tween 0.75 and 0.90 as good, and above 0.90 as excellent. Paired
Student's t-test test was utilised to compare the performances
of ChatGPT4 and Claude2 based on the Flesch-Kincaid read-
ability scores.

We used R version 4.2.3 (R Core Team 2023) and the follow-
ing R packages: Likert (version 1.3.5), irr (version 0.84.1) and
DescTools (version 0.99.54). All statistical tests were two-sided
and p <0.05 were considered statistically significant.

3 | Results

Of the 20 head and neck surgeons contacted, 16 agreed to par-
ticipate and evaluated all the responses (found in Supporting
Information 1 and 2) in accordance with the QAMAI ques-
tionnaire. Initial comparisons between the two chatbots were
made for each question by considering the cumulative scores
collected for each parameter. In group 1, 10 out of 15 ques-
tions have significantly divergent scores between ChatGPT4
and Claude2, and 9 out of those 10 exhibited a higher score for
Claude2. When considering group 2, only 4 out of 15 answers
have significantly different scores, and furthermore, they dis-
play contrasting trends compared to group 1 (e.g., for question
Q2:in group 1, the score is higher for Claude, while in group 2,
it is higher for ChatGPT) (Supporting Information 3).

A further comparison among chatbots was conducted by ana-
lysing scores across different parameters (Table 1). When ex-
amining the entire set of 30 questions, discrepancies in scores
between the two chatbots were evident solely for the sources
metric, wherein Claude exhibited superior performance (aver-
age score 111.0 vs. 92.1; p<0.001). However, upon stratifying
the data by the two Groups, Group 2 exhibited statistically sig-
nificant disparities in accuracy (p=0.003) and completeness

(p=0.002) scores, with ChatGPT attaining higher values for
these metrics.

We evaluated the percentage of raters reporting agreement or
strong agreement (score 4-5) with responses from Claude2 and
ChatGPT4 (Table 2). Overall, Claude2 presented a higher statis-
tically significance percentage of agreement/strong agreement
than ChatGPT4 (70.7% vs. 67.4%, p=0.002), however when we
analysed the scores according to the parameters, this result is
consistent only for sources (68.5% vs. 39.4%, p <0.001) while for
accuracy and completeness ChatGPT4 outperformed Claude2
(Figure 1). For group 1 questions, Claude2 had a higher rate of
agreement/strong agreement compared to ChatGPT4 (73.4% vs.
63.5%, p<0.001). Conversely, for group 2 questions, ChatGPT4
exhibited a higher rate of agreement/strong agreement than
Claude2 (71.3% vs. 67.9%, p =0.018). Notably, ChatGPT4's agree-
ment/strong agreement rate was significantly higher for the
accuracy and completeness parameters in group 2 questions,
whereas it was lower for the sources parameter across both
question groups.

Interrater reliability was good for most of the parameters for
both chatbots, as measured by the interclass correlation coeffi-
cient (Table 3).

Regarding readability, ChatGPT4 presented lower complexity
than Claude2 (FKGL mean score 4.57 vs. 6.05, p <0.001) requir-
ing an easy-fairly easy English in 93% of cases compared to 80%
for Claude2. Moreover, ChatGPT4 produced shorter sentences
and longer responses compared to Claude2, while Claude2
generates more complex sentences and more concise answers
(Table 4).

4 | Discussion

The study undertook a comparative assessment of the infor-
mation produced by ChatGPT4 and Claude2 when presented
with a set of questions pertaining to reconstructive surgical
procedures for cancers affecting the head and neck region.
While Claude2 showed an overall superiority in providing
sources, ChatGPT4 scored significantly higher in terms of ac-
curacy and completeness for group 2 questions. Furthermore,
ChatGPT4 recorded a higher percentage of agreement/strong
agreement among raters for group 2 questions, despite Claude2

TABLE1 | Overall evaluation (mean scores value) of ChatGPT4 and Claude2.

Overall Group 1 Group 2

Parameter ChatGPT4 Claude2 p* ChatGPT4 Claude2 p* ChatGPT4 Claude2 p*

Accuracy 113.9 110.9 p=0.203 54.80 55.63 0.632 59.13 55.31 0.003
Clarity 128.9 128.1 p=0.714 61.94 62.63 0.716 67.00 65.44 0.191
Relevance 120.3 120.2 p=0.981 59.25 60.43 0.482 61.00 59.75 0.396
Completeness 115.0 110.0 p=0.089 56.69 56.57 0.950 58.31 53.44 0.002
Sources 92.1 111.0 p<0.001 43.06 58.50 <0.001 49.00 52.50 0.046
Usefulness 116.4 115.1 p=0.586 59.44 59.63 0.898 57.13 55.31 0.219

*Paired Student's -test.
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having a higher overall percentage of agreement, which sub-
stantially depended on its greater reliability in providing bib-
liographic sources. Finally, ChatGPT4's responses were found
to be more readable and comprehensible, requiring an easier
level of English.

Regarding group 1 queries, although statistically significant
differences did not emerge for the vast majority of parameters
between the two chatbots, the fact that ChatGPT4 provides infor-
mation in a more easily understandable manner makes it poten-
tially more usable for a non-specialist population. Furthermore,

TABLE 2 | Percentage of raters reporting agreement/strong agreement (score 4-5), overall and according to domain.

Domain
Stakeholder Overall Accuracy Clarity Completeness Relevance Sources Usefulness
All
ChatGPT 67.4% 67.3% 86.4% 64.6% 78.5% 39.4% 68.1%
Claude2 70.7% 61.7% 86.9% 58.5% 79.6% 68.5% 68.8%
McNemar test p=0.002 p=0.044 p=0.916 p=0.028 p=0.696 p<0.001 p=0.864
Group 1
ChatGPT 63.5% 60.8% 80.4% 62.1% 73.3% 32.5% 71.3%
Claude2 73.4% 64.2% 84.2% 62.5% 77.5% 75.0% 77.5%
McNemar test p<0.001 p=0.456 p=0.289 p=1.000 p=0.237 p<0.001 p=0.064
Group 2
ChatGPT 71.3% 73.8% 92.5% 66.7% 83.8% 46.3% 65.0%
Claude2 67.9% 59.2% 89.6% 55.0% 81.7% 62.1% 60.0%
McNemar test p=0.018 p<0.001 p=0.296 p=0.003 p=0.559 p<0.001 p=0.219
strongly disagree neutral agree or McNemar
or disagree (%) (%) strongly agree (%) test
Accuracy
j 0 '0 0 ‘
ChatGPT4 5 o/o 28 DA; [ 67 DA, | b0
Claude2 | 5% 33% | | 62% |
Clarity
Claude2 0% 13% L
Completeness
[ 9 ) (o D % |
ChatGPT4 | 4 OA, 31 o/., 1 65 o/., | peo02s
Claude2 | 6% | 35% [ 59% |
Relevance
[ o . o |
ChatGPT4 | 4% 18% [ 79% | peoss
Claude2 | 2% 19% [ ] 80% |
Sources
[ ] I
ChatGPT4 | 29% B 32% | 39% | peooor
Claude2 | 8% 24% [ ] 69% |
Usefullness
ChatGPT4 3% 29% [ 68% |
o 15 0, ‘ p=0.864
Claude2 3% ‘ 29% I 69%
100 50 0 50 100
Percentage
Response ‘ strongly disagree ‘ ‘ disagree _‘ neutral ‘ ‘ agree . strongly agree

FIGURE1 | Barplot for likert items respect to Claude2 and ChatGPT4. On the left the % refer to score 1-2, in the middle to score 3 on the right to

score 4-5.
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TABLE 3 | Interrater reliability (intra-class coefficients).

Intraclass correlation

coefficient (95% CI)

Parameter ChatGPT4 Claude2

Accuracy 0.83 (0.72-0.91) 0.86 (0.77-0.92)
Clarity 0.77 (0.64-0.88) 0.66 (0.45-0.82)
Relevance 0.72 (0.55-0.82) 0.79 (0.67-0.89)
Completeness 0.63 (0.41-0.80) 0.71 (0.54-0.84)
Sources 0.95 (0.92-0.97) 0.92 (0.88-0.96)
Utility 0.69 (0.50-0.83) 0.76 (0.61-0.87)

TABLE 4 | Flesch Kincaid Calculator evaluation.

ChatGPT Claude2 p*

Flesch-Kincaid Grade Level

Mean (SD) 4.57 (1.01) 6.05 (1.18) 0.003

Flesch Reading Easy score
Mean (SD)

81.44 (5.75) 76.84 (7.28) 0.041

Average Words per Sentence

Mean (SD) 10.74 (1.53) 14.15(2.34)  <0.001
‘Words
Mean (SD) 306.27 (26.49)  188.20 (35.60)  <0.001

*Paired Student's t-test.

the higher accuracy and completeness of ChatGPT4's responses
to questions from Group 2 make it a suitable tool even for use
by head and neck surgeons. One of the most significant advan-
tages of Claude2 over ChatGPT4 is its ability to provide reliable
bibliographic sources. However, when it comes to questions in
Group 2, around one-third of evaluators did not agree that this
was a strength for Claude2 in this area.

A recent study thoroughly evaluated the performance of Al lan-
guage models including ChatGPT and Claude Al, across four key
metrics in complex medical decision-making scenarios. The study
found that both Claude AI and ChatGPT delivered excellent re-
sults, outperforming the other AI systems tested, suggesting that
Claude AT and ChatGPT are currently among the top Al language
models for complex medical decision-making applications [18].

Another study evaluated chatbots' responses to cancer pain
management queries. Using questions from the European
Society of Medical Oncology (ESMO) guidelines, five chatbots
were tested. Despite ChatGPT4 showing the highest accuracy,
all chatbots were deemed inadequate in providing accurate in-
formation for cancer patients, with resources considered quite
insufficient in delivering reliable guidance to both patients and
their families [19].

It should be noted that, in the present study, despite over 85% of
evaluators agreeing on the clarity of the provided information,

about one-third disagreed on whether both chatbots provided
accurate and complete information. This observation highlights
a discrepancy between the perceived clarity of information and
its accuracy and completeness underscoring the importance of
evaluating the quality of information through tools that exam-
ine various parameters.

One limitation of this study is the dynamic nature of AI, which
evolves continuously. Furthermore, while the 30 questions ex-
amined in this research provided a solid sample, they may not
encompass all the intricacies of head and neck oncologic recon-
structive surgery. Additionally, focusing on such a specialised
topic might have affected the chatbots' ability to locate relevant
scientific evidence and articulate responses effectively. The
study highlights the need for further research to better under-
stand the strengths and weaknesses of these chatbots in differ-
ent clinical contexts and to develop strategies to maximise their
effectiveness and reliability.

5 | Conclusion

In conclusion, the results suggest that neither chatbot is clearly
superior overall. However, ChatGPT4 produces more accu-
rate and complete responses for certain question types and
ChatGPT4's utilisation of simpler linguistic output may render it
better suited for addressing inquiries from patients. Conversely,
Claude2 outperforming on citing reliable sources. However,
the substantial proportion of evaluators who disagree with the
information provided by chatbots, along with experiences in
other domains, suggest that such chatbots need refinement and
cannot be considered an alternative to information provided by
medical professionals, also in the field of oncological head and
neck reconstructive surgery.
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