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Abstract

Objective To investigate the accuracy of information provided by ChatGPT-40 to patients about tracheotomy.

Methods Twenty common questions of patients about tracheotomy were presented to ChatGPT-40 twice (7-day intervals).
The accuracy, clarity, relevance, completeness, referencing, and usefulness of responses were assessed by a board-certified
otolaryngologist and a board-certified intensive care unit practitioner with the Quality Analysis of Medical Artificial Intel-
ligence (QAMALI) tool. The interrater reliability and the stability of the ChatGPT-40 responses were evaluated with intraclass
correlation coefficient (ICC) and Pearson correlation analysis.

Results The total scores of QAMAI were 22.85+4.75 for the intensive care practitioner and 21.45 +3.95 for the otolar-
yngologist, which consists of moderate-to-high accuracy. The otolaryngologist and the ICU practitioner reported high ICC
(0.807; 95%CI: 0.655-0.911). The highest QAMALI scores have been found for clarity and completeness of explanations.
The QAMALI scores for the accuracy of the information and the referencing were the lowest. The information related to
the post-laryngectomy tracheostomy remains incomplete or erroncous. ChatGPT-40 did not provide references for their
responses. The stability analysis reported high stability in regenerated questions.

Conclusion The accuracy of ChatGPT-40 is moderate-to-high in providing information related to the tracheotomy. However,
patients using ChatGPT-40 need to be cautious about the information related to tracheotomy care, steps, and the differences
between temporary and permanent tracheotomies.
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Table 1 Quality Analysis of Medical Artificial Intelligence score of
otolaryngologist
Questions

1. Can you cite the two main types of tracheotomies that are per-
formed in ICU ?

2. What are the 5 most common indications of tracheotomy in ICU
o

3. What are the steps of the percutaneous tracheotomy ?

4. What are the steps of the surgical tracheotomy ? (1,2)

5. Is the tracheotomy useful for a patient with prolonged intubation;
and what are the criteria ?

6. Why the tracheotomy is important for an intubated patient in ICU
0

7. What are the general criteria to transfer a patient from the ICU to
a hospitalization department ?

8. What are the criteria to transfer a patient with tracheotomy from
the ICU to

a hospitalization department ? (3)

9. In case of pandemic, what is the role/place/benefit of trache-
otomy ?

10. Can the tracheotomy accelerate the rehabilitation of patients?

11. Are there several cannula for tracheotomy and what are their
differences? (4)

12. Can a tracheotomized patient speak?

13. What is the role of the balloon associated with the cannula ?
14. For patients requiring long-term tracheotomy, is there an alter-
native device ? (5)

15. Can you cite 3 clinical conditions associated with the need to
have permanent tracheotomy ?

16. What are the common care associated with the tracheotomy ?
17. What are the advantages of the various cannula types ?

18. What are the features of the tracheostomy in laryngectomized
patients ?

19. What are the differences between tracheotomy (non
laryngectomized)

and tracheostomy (laryngectomized patient) ? (6)

Errors

1. Mention the need of a suture to close the skin orifice of the tra-
cheotomy at the end of the procedure.

2. Mention the need for a sterile bandage at the end of tracheotomy
to reduce the risk of infection

3. ChatGPT does not mention the importance of training/skills of
nursing in the management of

tracheotomy in the hospitalization unit.

4. ChatGPT does not mention/develop the fenestrated cannula, and
the larytube for laryngectomized patients.

5. ChatGPT does not mention the Montgomery tube, and proposes a
prosthesis with electronic voice.

6. ChatGPT does not mention the definitive suture between trachea
and skin for laryngectomized

patient and states that both types of tracheotomy terms are similar.
Table 1 footnotes: The questions associated with a ChatGPT
error are identified with a number under brackets. Abbreviations:
ICU =intensive care unit.
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Introduction

The development of artificial intelligence-powered language
models, such as Chatbot Generative Pre-trained Trans-
former (ChatGPT) is emerging in medicine.! ChatGPT is
one of the most used chatbots by patients and practitioners,
leading to an increase in the number of studies dedicated to
the evaluation of the accuracy of information provided by
ChatGPT [1, 2]. The last version (ChatGPT-40) is available
for patients who wish to collect information about medicine
and surgery. To date, many authors have investigated the
accuracy of ChatGPT in patient counseling, guidance, and
education in general otolaryngology, [3, 4] pediatric otolar-
yngology, [5] otology, [6] rhinology, [7] endocrine otolar-
yngology, [8] sleep, [9, 10] laryngology, [11] and head and
neck oncology [12]. Tracheotomy is a common procedure
in otolaryngology-head and neck surgery, as well as in the
intensive care unit (ICU). In this way, patients might be
tempted to interrogate Chatbot to obtain information about
the indication, steps, and complications of the procedure.

This study aimed to investigate the accuracy of Chat-
GTP-4o0 in providing information related to tracheotomy,
which was not previously performed.

Methods
Questions and setting

Twenty questions related to tracheotomy indication, steps,
and complications were collected by four practitioners,
including two board-certified otolaryngologists-head and
neck surgeons (J.R.L.,and A.M.), and two board-certified
intensive care unit practitioners (A.K., and S.S.). The list
of questions was based on common questions of patients’
families and patients themselves in case of indication of tra-
cheotomy (Table 1). The questions were related to the types
and features of tracheotomy procedures (N=3); indica-
tions and timing (N=4); steps of procedures (N=2); types
and characteristics of cannula (N=5); care, rehabilitation,
and follow-up (N=5); usefulness of tracheotomy in a pan-
demic situation (N =1); and post-tracheotomy rehabilitation
(N=1). The questions were entered twice (7-day intervals)
in the ChatGPT-40 (Open Al, San Francisco, USA) inter-
face in June 2024, which is accessible through the applica-
tion programming interface (API; https://chat.openai.com).
The responses were collected in a document available for
judges.


https://chat.openai.com
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Accuracy evaluation

The primary outcomes of the study were the evaluation of
accuracy, clarity, relevance, completeness, referencing, and
usefulness of responses were independently assessed by a
board-certified otolaryngologist (J.R.L.) and a board-certi-
fied intensive care unit practitioner (A.K.) using the Quality
Analysis of Medical Artificial Intelligence (QAMALI) tool
(Fig. 1) [13]. QAMA is a validated and standardized tool
dedicated to the evaluation of Chatbot accuracy. QAMALI
was developed by an international collaborative group of
experts who come from the Young Otolaryngologists of the
International Federation of Otorhinolaryngological Society.
In practice, the QAMALI tool has been developed based on
the Modified DISCERN (mDISCERN) instrument [14].
The mDISCERN is a well-validated and widely used tool
for assessing the quality of health information conveyed
by websites, social networks/media, YouTube and other
multimedia platforms with each parameter rating with a
S-point Likert scale ranging from 1 (strongly disagree) to
5 (strongly agree). The score was summed into an overall
score (QAMALI score), which determines the quality of
the information [13]. The secondary outcomes consisted
of the collection of the number and the types of errors of
ChatGPT-4o0.

Statistical methods

Statistical analyses were performed using the Statistical
Package for the Social Sciences for Windows (SPSS version
30,0; IBM Corp, Armonk, NY, USA). The accuracy, clarity,
relevance, completeness, referencing, usefulness, and total
QAMAL scores related to the ChatGPT-40 responses were
reported with mean and standard deviations. The interra-
ter reliability of judges was investigated with the intraclass

correlation coefficient (ICC). The stability of ChatGTP-40
responses was evaluated with the Pearson correlation coeffi-
cient. The consistency was considered as low, moderate, and
strong for k< 0.40, 0.40-0.60, and k> 0.60, respectively. A
level of significance of p <0.05 was used.

Results

The QAMALI scores of ChatGPT-40 responses reported by
the otolaryngologist and the intensive care unit practitioner
are reported in Table 2. The total scores of QAMAI were
22.85+4.75 and 21.45 +3.95 for the ICU physician and the
otolaryngologist, respectively (p=0.265), which consists
of moderate-to-high accuracy. The highest performances
of ChatGPT-40 were found for clarity of explanations, and
completeness (Table 2). The lowest performances were
related to the accuracy of the information, and the lack of
references. The errors of ChatGPT-40 to tracheotomy ques-
tions were reported in Table 1. These errors were related to
the surgical steps of tracheotomy, the lack of consideration
of the training of the nursing team (tracheotomy care), the
types of cannulas, and the distinction between temporary and
permanent tracheotomies. Precisely, the information related
to the post-laryngectomy tracheostomy remains incomplete
and erroneous. The stability of ChatGPT-40 responses is
described in Table 3. The stability of responses was high
for all items. The otolaryngologist and the ICU practitio-
ner reported high ICC (0.807; 95%CI: 0.655-0.911). The
responses of ChatGPT-4o are available in Appendix 1.

1 Strongly
Disagree

2 Disagree | 3 Neutral 4 Agree 5 Strongly

Agree

Accuracy: The information provided is accurate and up-to-
date

Clarity: The answer is clear and comprehensible in terms of
language and scientific terminology.

Relevance: the information provided is relevant and directly
answer to the question posed.

Completeness: the response adequately covers all aspects of
the question and provides sufficient information including
areas of uncertainty.

Provision of sources and references: the response provides
reliable sources and references to support the health
information presented

Usefulness: the response provides to meet the user’s health
information needs.

Fig. 1 The Quality Analysis of Medical Artificial Intelligence tool. Notes: Each item is assessed with a 5-point Likert scale (Strongly disagree,

disagree, neutral, agree, strongly agree)
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Table 2 Quality Analysis of Medical Artificial Intelligence score of otolaryngologist and intensive care practitioner

ICU Practitioner

QAMAL items (5-Likert scale) Types Indications
Accuracy 3.67+1.53 3.75+1.26
Clarity 5.00+0.01 5.00+0.01
Relevance 3.67+1.53 4.50+0.58
Completeness 333+1.16 4.00+0.82
Referencing 3.00+0.01 3.00+0.01
Usefulness 333+1.16 4.00+0.82
QAMAL total score (/30) 22.00+5.29 24.25+2.87
OTO-HNS
QAMALI items (5-Likert scale) Types Indications
Accuracy 2.67+2.08 4.50+1.00
Clarity 4.00+1.73 4.50+£0.58
Relevance 2.67+1.16 4.75+0.50
Completeness 2.67+1.16 4.00+0.82
Referencing 3.00+0.01 3.00+0.01
Usefulness 2.67+1.16 4.00+0.82
QAMAL total score 17.67+6.66 24.75+3.40

Steps Cannula Care/rehab Total
4.50+0.71 3.80+£1.64 3.40+1.34 3.65+1.31
5.00+0.01 5.00+0.01 5.00+0.01 5.0+0.01
5.00+0.01 3.60x+1.52 3.60+1.14 3.85+1.23
4.50+0.71 3.60+1.52 3.80+1.30 3.70+1.17
3.00+0.01 3.00+0.01 3.00+0.01 3.00+0.01
5.00+0.01 3.60+£1.52 3.40+1.34 3.65+1.22
27.00+1.41 22.60+6.15 22.20+£5.02 22.85+4.75
Steps Cannula Care/rehab Total
3.00+0.01 3.20+1.10 3.40+0.89 3.45+1.19
4.50+0.71 4.20+0.84 4.40£0.55 4.35+0.81
4.00+£0.01 3.20+£0.84 3.80+0.45 3.70+£0.92
3.50+£0.71 3.20+0.84 3.60+0.55 3.45+0.83
3.00+0.01 3.00+0.01 3.00+0.01 3.00+0.01
3.50+0.71 3.00+1.00 4.00+0.71 3.50+0.95
21.50+0.71 19.80+3.27 22.20+2.28 21.45+3.95

Table 2 footnotes: Abbreviations: ICU =intensive care unit; OTO-HNS =otolaryngologist head and neck surgeon; QAMAI= Quality Analysis

of Medical Artificial Intelligence Score.

Table 3 Stability of ChatGPT-40 responses

QAMAL items (5-Likert scale) Pearson p-value
Accuracy 0.826 0.001
Clarity 1.000 0.001
Relevance 0.804 0.001
Completeness 0.830 0.001
Referencing 1.000 0.001
Usefulness 0.829 0.001
QAMAL total score (/30) 0.840 0.001

Table 3 footnotes: Abbreviations: ICU=intensive care unit;
QAMAI=Quality Analysis of Medical Artificial Intelligence Score.

Discussion

The number of tracheostomies performed annually in
resource-rich countries is estimated at 250,000 with 10%
carried out in children [15] In the United States and the
United Kingdom, over 100,000 and 15,000 people receive
tracheotomies every year, [15] making the tracheotomy one
of the most common surgical procedures worldwide. In this
way, patients or patients’ families commonly search for
information related to tracheotomy online with ChatGPT as
an emerging resource for such information [1].

In the present study, ChatGPT-40 reports moderate-to-
high levels of accuracy, clarity, relevance, and completeness
for the information related to the tracheotomy, which cor-
roborates the findings of the literature for common otolar-
yngological conditions and procedures [16—19]. Depending
on the method used to evaluate the accuracy, 57-89% of
information provided by ChaGPT-3.5 or 4.0 were judged
as accurate for education, medical advice, or understand-
ability [16-19]. Interestingly, the accuracy of ChatGPT’s

@ Springer

information can be influenced by the complexity of the topic
[1]. Thus, the responses dedicated to general disorders or
surgery, such as tonsillectomy, functional endoscopic sinus
surgery, or tympanoplasty reported the highest accuracy,
[1, 19” while the information provided by ChatGPT-4 for
rare and complicated disorders, such as bilateral vocal cord
paralysis, reported the lowest accuracy [1]. The high preva-
lence and popularity of tracheotomy can support the perfor-
mance of ChatGPT-40 in providing accurate information.

However, some mistakes have been identified in the
answer provided by ChatGPT-4o0, and they were related to
details about the tracheotomy procedure, the post-operative
care, and the differences between temporary and permanent
tracheotomies. These mistakes were related to technical
or specific points, which can be considered as less impor-
tant for patient understanding. The mistakes for technical
or specific points were similarly reported by Campbell et
al. who found 2-28% of mistakes by ChatGPT-3.5 in pro-
viding information related to thyroid and endocrine condi-
tions [8]. These authors also found that ChatGPT-3.5 did
not provide accurate references for supporting the responses
[8]. In the present study, ChatGPT-40 did not provide scien-
tific references in all questions, which limits authors in the
referencing’s analysis. The performance of ChatGPT-40 in
providing references was investigated in some studies, [,
2, 20] which reported mixed conclusions. Thus, Vaira et al.
reported that ChatGPT-4 provided 50% of false references
to support some answers, [20] whereas Langlie et al. did not
find major errors or hallucinations [19].

The stability of the responses provided by an artifi-
cial intelligence-powered language model is an important
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parameter for ensuring quality, consistency, and security in
the provided information.! In the present study, ChatGPT-40
responses were stable when the questions were regenerated
in the API. Our results corroborate the findings of Kuscu et
al. who found 94.1% of similar responses provided by Chat-
GPT-4 in regenerated questions related to head and neck
surgical procedures [21].

The primary strengths of this study are its originality
and the consideration of both otolaryngologist and inten-
sive care unit practitioners for the analysis of ChatGPT-40
responses. To date, there is no study investigating the accu-
racy of information provided by ChatGPT for tracheotomy,
which remains a common procedure performed in medicine
and surgery. The evaluation of the stability of the responses
is an additional strength.

The lack of inclusion of patients to evaluate the clarity
of ChatGPT-40 responses is the primary limitation of the
study. Indeed, the clarity of information was evaluated by
healthcare professionals, while the opinion of patients could
bring additional information for the overall judgment of the
ChatGPT-40 performance.

Conclusions

The accuracy of ChatGPT-40 is moderate-to-high in pro-
viding information related to the tracheotomy. However,
patients using ChatGPT-40 need to be cautious about the
information related to tracheotomy care, steps, and the dif-
ferences between temporary and permanent tracheotomies.
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