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Abstract
Background  From a healthcare professional's perspective, the use of ChatGPT (Open AI), a large language model (LLM), 
offers huge potential as a practical and economic digital assistant. However, ChatGPT has not yet been evaluated for the 
interpretation of polysomnographic results in patients with suspected obstructive sleep apnea (OSA).
Aims/objectives  To evaluate the agreement of polysomnographic result interpretation between ChatGPT-4o and a board-cer-
tified sleep physician and to shed light into the role of ChatGPT-4o in the field of medical decision-making in sleep medicine.
Material and methods  For this proof-of-concept study, 40 comprehensive patient profiles were designed, which represent 
a broad and typical spectrum of cases, ensuring a balanced distribution of demographics and clinical characteristics. After 
various prompts were tested, one prompt was used for initial diagnosis of OSA and a further for patients with positive air-
way pressure (PAP) therapy intolerance. Each polysomnographic result was independently evaluated by ChatGPT-4o and a 
board-certified sleep physician. Diagnosis and therapy suggestions were analyzed for agreement.
Results  ChatGPT-4o and the sleep physician showed 97% (29/30) concordance in the diagnosis of the simple cases. For 
the same cases the two assessment instances unveiled 100% (30/30) concordance regarding therapy suggestions. For cases 
with intolerance of treatment with positive airway pressure (PAP) ChatGPT-4o and the sleep physician revealed 70% (7/10) 
concordance in the diagnosis and 44% (22/50) concordance for therapy suggestions.
Conclusion and significance  Precise prompting improves the output of ChatGPT-4o and provides sleep physician-like poly-
somnographic result interpretation. Although ChatGPT shows some shortcomings in offering treatment advice, our results 
provide evidence for AI assisted automation and economization of polysomnographic interpretation by LLMs. Further 
research should explore data protection issues and demonstrate reproducibility with real patient data on a larger scale.

Keywords  ChatGPT · ChatGPT-4o · Large language models · Artificial intelligence · Obstructive sleep apnea · OSA · 
Polysomnography · PSG · Digital health · Sleep medicine

Introduction

With the introduction of artificial intelligence (AI) large lan-
guage models (LLMs) healthcare professionals are experi-
encing a technical revolution. Launched in November 2022 
by OpenAI Inc., Chat Generative Pre-Trained Transformer 
(ChatGPT) has become one of the most popular LLMs [1]. 
ChatGPT has garnered interest for its capability to analyze 
and convert textual and graphical inputs into text-based out-
puts, simulating human-like conversations and generating 
human-like content [2]. The inclusion of AI, such as Chat-
GPT, in routine clinical practice holds great potential: from 
the identification of research topics to support in routine 
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diagnostic processes, such as the analysis and interpretation 
of medical data sets, to the development of personalized 
therapy suggestions. In addition, AI can improve the situa-
tion of patients by providing them with easily accessible and 
understandable information. However, current shortcomings, 
limitations, and barriers to introducing LLMs in clinical 
practice include concerns about data privacy, accuracy and 
reliability of AI-generated insights, integration with exist-
ing medical systems, and the need for rigorous validation 
and regulation to ensure patient safety [3, 4]. ChatGPT has 
attracted more than a billion users in a remarkably short 
time, and a PubMed search on May 30, 2024 returned more 
than 3300 ChatGPT-related results, demonstrating the huge 
interest in this technology in the medical field.

The implementation of ChatGPT in the field of sleep 
medicine has recently been successfully tested, e.g. in the 
processing of patient questions on obstructive sleep apnea 
(OSA) from everyday clinical practice and in the evalua-
tion of questions on OSA-specific surgeries [5–7]. OSA is 
the most common type of sleep-disordered breathing with 
increasing prevalence in the general adult population around 
the globe [8, 9]. OSA is characterized by upper airway col-
lapses that clinically result in daytime sleepiness and fatigue 
[10]. The association with serious comorbidities such as 
arterial hypertension [11], coronary artery disease [12], 
or stroke [13] make OSA a major public health concern. 
Its diagnostic approach includes home sleep apnea testing 
(HSAT) or full-night polysomnography (PSG) in a sleep 
laboratory. The first-line therapy of moderate and severe 
OSA is the use of positive airway pressure (PAP) [14, 15].

Current clinical practice requires that HSAT or polysom-
nographic data are evaluated by experienced sleep medi-
cine specialists. This procedure ensures high quality and 
therefore safety for the patient, but is time-consuming and 
requires trained personnel. In this context, ChatGPT could 
represent a valuable tool, e.g. for evaluating sleep medicine 
data or interpreting it in selected cases. However, it is cur-
rently uncertain whether ChatGPT can interpret polysomno-
graphic results in such a way that a correct diagnosis is made 
and a guideline-oriented therapy suggestion is given. As we 
are convinced that LLMs, e.g. in the form of ChatGPT, will 
sooner or later be implemented in everyday clinical practice, 
this proof-of-concept study was designed to test whether 
ChatGPT is fundamentally capable of accurately evaluating 
selected data from fictitious polysomnographic results.

Material and methods

For this study, we generated n = 40 fictitious polysomno-
graphic results from n = 40 consecutive fictitious patients. 
Patients 1–30 were designed to be simple cases, while 
patients 31–40 were more complex.

We defined the following polysomnographic parameters 
for each of the 40 fictitious patients:

–	 age,
–	 sex,
–	 body mass index (BMI),
–	 apnea hypopnea index (AHI, apneas and hypopneas per 

hour of sleep),
–	 apnea index (AI, apneic events per hour of sleep),
–	 hypopnea index (HI, hypopnea events per hour of sleep),
–	 cumulative apnea and hypopnea duration during sleep,
–	 oxygen desaturation index (ODI, desaturation episodes 

as a decrease in mean oxygen saturation of ≥ 3% per hour 
of sleep),

–	 average oxygen saturation,
–	 percentage of cumulative time with oxygen saturation 

below 90% during sleep (T90),
–	 total sleep time (TST),
–	 sleep efficacy (ratio total sleep time to time in bed), and
–	 ratio AHI in supine position to not supine position.

Polysomnography is a standardized examination and its 
results are presented in a standardized format. For this study, 
we followed the format of the institutions’ own accredited 
sleep laboratory. Figure 1 shows the template we used 
to generate the fictitious polysomnographic results. The 
detailed polysomnographic results of all 40 fictitious patients 
can be found in the supplemental materials.

The following general assumptions applied to patients 
1–30 (simple cases) in order to minimize important 
confounders:

–	 first time polysomnographic recording due to assumed 
OSA-typical clinical complaints,

–	 the polysomnographic recording was performed techni-
cally correct in an accredited sleep laboratory under the 
supervision of a licensed technician,

–	 the polysomnographic recording had no technical prob-
lems and was not interrupted,

–	 no presence of comorbidities of any kind,
–	 no intake of medication of any kind,
–	 no sleep-disordered breathing other than OSA (e.g. peri-

odic breathing or Cheyne-Stokes breathing), and
–	 the patient slept in all positions, with at least 60 min of 

the total sleep time spent on the back.

After testing different prompts, the polysomnographic 
data of patients 1–30 were passed to ChatGPT-4o (latest 
version) using the prompt shown in Fig. 2. ChatGPT-4o was 
given the general assumptions as mentioned before, asked to 
make a diagnosis and decide whether automatic PAP (aPAP) 
therapy is necessary for each fictitious patient based on their 
polysomnographic data. In each case, ChatGPT-4o was 
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asked to use a maximum of 200 characters for the answer. 
Consequently, for patients 1–30 the prompt of Fig. 2 fol-
lowed by the patients specific table (as text data) exemplary 
illustrated in Fig. 1 was passed to ChatGPT-4o.

For patients 31–40 (more complex cases) the following 
general assumptions were assumed in order to minimize 
important confounders:

–	 no presence of comorbidities of any kind,

–	 no intake of medication of any kind,
–	 at least mild obstructive sleep apnoea already confirmed 

by external polysomnography/polygraphy,
–	 the external polysomnography/polygraphy was per-

formed due to clinical signs of (obstructive) sleep apnea,
–	 PAP therapy has already been initiated and trialed,
–	 PAP therapy was not tolerated and therefore rejected by 

patient,
–	 various mask fits have already been trialed (e.g. full-face 

mask, nasal mask, nasal cushion mask),
–	 presentation in our sleep laboratory for renewed poly-

somnography,
–	 the polysomnography was performed technically cor-

rectly, and
–	 the patient slept in all positions, with at least 60 min of 

the total sleep time spent on the back.

Thus, the prompt was slightly adjusted for patients 31–40 
with PAP intolerance, see Fig. 3. ChatGPT-4o was given the 
general assumptions as mentioned before, asked to make a 
diagnosis and provide a therapy alternative for each fictitious 
patient based on their polysomnographic data. In each case, 
ChatGPT-4o was asked to use a maximum of 200 charac-
ters for the answer. Again, for patients 31–40 the prompt of 
Fig. 3 followed by the patients specific table (as text data) 
exemplary illustrated in Fig. 1 was passed to ChatGPT-4o.

In a second step, each fictitious polysomnographic 
result was interpreted by a board-certified sleep physi-
cian according to the same general assumptions. Based 
on the standard guidelines of the American Academy of 
Sleep Medicine (AASM) [16], a diagnosis was made and 

Fig. 1   The template used to 
generate fictitious polysomno-
graphic results. T90: percentage 
of cumulative time with oxygen 
saturation below 90% during 
sleep

Fig. 2   Prompt for patients 1–30, translated by DeepL (Cologne, Ger-
many)
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an appropriate therapy was suggested. The diagnostic and 
therapeutic evaluation of the data by the board-certified 
sleep physician was not submitted to ChatGPT-4o in any 
of the 40 cases. In all cases, ChatGPT-4o only received 
the data as shown in Fig. 1.

In a final step, we compared the diagnosis and therapy 
suggestions of ChatGPT-4o to those of the sleep physi-
cian. Figure 4 shows the workflow of this study.

All data was collected in Microsoft Word and Excel 
sheets (Microsoft, Redmond, WA, USA). GraphPad Prism 
version 5.01 (GraphPad Software, Boston, MA, USA) was 
used for statistical analysis and graphical illustration.

All personal and polysomnographic patient data used 
in this study are fictitious. They do not correspond to real 
patient data.

Results

The complete patient cohort contained 40 adult individuals, 
20 (50%) male and 20 (50%) female. The mean age was 
50.18 ± 15.31 years, BMI was 28.45 ± 3.64 kg/m2 and AHI 
was 26.46 ± 19.52/h. According to AASM standard guide-
lines, three patients had no OSA (AHI < 5/h), twelve patients 
had mild OSA (AHI ≥ 5/h but < 15/h), ten patients had mod-
erate OSA (AHI 15–30/h) and 15 patients had severe OSA 
(AHI > 30/h).

In the patient group with no OSA (n = 3), the sleep physi-
cian did not recommend any specific therapy.

In the patient group with mild OSA (n = 12), the sleep 
physician did not recommend any specific therapy in the 
simple cases. In the more complex cases, however, therapy 
suggestions included positional therapy, mandibular protru-
sion, or OSA surgery (case-specific therapy suggestions can 
be found in the supplemental material). In the patient group 
with mild OSA, the highest AHI was 13.8/h.

In the patient group with moderate OSA (n = 10), the low-
est AHI was 17.5/h and the highest AHI was 29.5/h. For all 
patients, the sleep physician recommended treatment with 
aPAP in the pressure range of 5–9 millibar (mbar), except for 
one patient with a BMI of 32 kg/m2, who was recommended 
to use the pressure range of 5–10 mbar. Furthermore, all 
patients with moderate OSA were indicated for a polysom-
nographic control of the aPAP settings three months after 
the start of aPAP therapy.

In the patient group with severe OSA (n = 15), the lowest 
AHI was 30.8/h and the highest AHI was 82.5/h. In all 
patients with first time polysomnography (simple cases), 
the sleep physician recommended treatment with aPAP in 
the pressure range of 5–9 mbar, except for three patients 
with a BMI of ≥ 32 kg/m2, for whom the pressure range of 
5–10 mbar was recommended. Again, polysomnographic 
control of the aPAP settings were indicated three months 
after the start of aPAP therapy. In the more complex cases, 
where former PAP therapy was not tolerated, the sleep 
physician indicated the evaluation of an alternative therapy 
by means of neurostimulation of the hypoglossal nerve.

As an overview, Fig. 5 shows patients 1–30 (simple cases) 
with regard to diagnosis and treatment decisions by the sleep 

Fig. 3   Prompt for patients 31–40, translated by DeepL (Cologne, 
Germany)

Fig. 4   Workflow of the study
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physician as well as ChatGPT-4o In addition, the concord-
ance between the two assessment instances is visualized. 
While the two assessment instances show 100% (30/30) 
concordance regarding the therapy suggestion, there is a 
disagreement on a single patient's diagnosis (Patient 22), 
leading to an overall concordance of 97% (29/30). In this 
specific case of disagreement, the patient reveals an AHI 
of 32.0/h, which was incorrectly diagnosed by ChatGPT-4o 
as a moderate OSA while being rated as severe OSA by the 
sleep physician according to AASM standard guidelines.

The patient cases 31–40 (more complex cases) represent 
patients not tolerating PAP therapy. Diagnosis and therapy 
suggestions as provided by the sleep physician and Chat-
GPT-4o as well as the concordance between the two assess-
ment instances are shown in Fig. 6. Regarding the diagnosis, 
the sleep physician and ChatGPT-4o show 70% (7/10) con-
cordance in the more complex patients with intolerance of 
PAP therapy. Whereas the sleep physician diagnosed mild 
OSA for patients 31–35 and severe OSA for patients 36–40, 
ChatGPT-4o incorrectly diagnosed three patients with a 
subsequent AHI of 12.4/h, 13.8/h and 12.8/h as moderate 
OSA. In terms of therapy suggestions, the sleep physician 
and ChatGPT-4o revealed 44% (22/50) concordance. While 

the sleep physician recommended no weight loss at all, 
ChatGPT-4o gave the recommendation for two patients. In 
reverse, ChatGPT-4o suggested a mandibular advancement 
device for every patient not tolerating PAP therapy, while the 
sleep physician recommended this form of therapy for three 
patients with mild OSA. ChatGPT-4o did not recommend 
the evaluation of an alternative therapy by means of neuro-
stimulation of the hypoglossal nerve for any patient, while 
this procedure was suggested for every patient with severe 
OSA and PAP intolerance by the sleep physician.

Discussion

Different studies have shown and evaluated useful 
applications for LLMs in clinical practice [17–32]. However, 
studies addressing the use of ChatGPT in the interpretation 
of polysomnographic results are so far lacking. The present 
proof-of-concept study therefore aimed to investigate the 
extent to which ChatGPT is able to accurately evaluate 
selected data from fictitious polysomnographic results of 
patients with suspected OSA. We provide evidence that 
ChatGPT may serve as a valuable tool in everyday clinical 

Fig. 5   Visualization of diagnosis and therapy suggestions for patients 1–30 as stated by the sleep physician and ChatGPT-4o. Additionally, con-
cordance between the two assessment instances is shown. aPAP: automatic positive airway pressure
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Fig. 6   Visualization of diagnosis and therapy suggestions for patients 
31–40 (patients with intolerance of therapy with positive airway 
pressure; more complex cases) as stated by the sleep physician and 

ChatGPT-4o. Additionally, concordance between the two assessment 
instances is shown
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sleep medicine practice. Regarding the interpretation of 
fictitious polysomnographic data, ChatGPT provides highly 
accurate diagnostic and in most cases therapy suggestions 
that correspond to those of a board-certified sleep physician.

In the field of sleep medicine, ChatGPT was first chal-
lenged in November 2023: A prospective cross-sectional 
study showed that ChatGPT gave the same answers to ten 
questions on OSA-specific surgical interventions as 97 oto-
laryngologists with an expertise in OSA in 75% of cases [7]. 
Another study from December 2023 showed that ChatGPT 
was able to provide correct answers to questions about OSA 
in most cases, regardless of the prompting. The answers 
generated by the LLM were rated as being appropriate 
for patients [5]. In a third study from February 2024, the 
five most common questions asked by patients about PAP 
therapy were answered by sleep medicine specialists and by 
ChatGPT. The answers were then rated by up to 42 patients 
and, interestingly, it was found that the specialist's answer 
was preferred in four out of five cases [6]. The authors of 
this study explained the result of the study primarily by the 
fact that ChatGPT can only imitate, but not understand com-
plex social interactions that are based on empathy and direct 
human contact, including elements such as body language.

Following the key objective of our study, evaluating the 
quality of ChatGPT-4o´s diagnosis and therapy recommen-
dation of fictitious polysomnographic results, we tested dif-
ferent prompts initially. Prompts based on an open question 
did provide various different therapy options without a spe-
cific recommendation. Thus, we chose a prompt asking for a 
clear classification of OSA severity and a specific statement 
whether PAP (e.g. aPAP) therapy as the gold standard first 
line therapy of moderate to severe OSA is necessary. This 
setup was meant to provide a diagnosis and treatment recom-
mendation that is as close as possible to that of a board-cer-
tified sleep physician. ChatGPT-4o and the board-certified 
sleep physician revealed 100% (30/30) concordance on rec-
ommendations for PAP therapy. Although there were some 
discrepancies between the two assessment instances in the 
classification of OSA severity, with only 97% (29/30) agree-
ment, this did not affect the correct therapy suggestions for 
patients suitable for PAP therapy. Thus, the brief diagnosis 
and therapy suggestions of ChatGPT-4o for patients 1–30 
could have been used literally in clinical practice without a 
single patient being treated incorrectly.

For patients 31–40 with PAP therapy intolerance, the 
prompt was modified to an open question asking about 
alternative treatment strategies, as the gold standard of first 
line PAP therapy was not applicable. In this context, the 
board-certified sleep physician and ChatGPT-4o showed 
a lower agreement of 70% (7/10) for diagnosis and 44% 
(22/50) for therapy suggestions. Interestingly, ChatGPT-4o 
did not mention the evaluation of an alternative therapy by 
neurostimulation of the hypoglossal nerve (hypoglossal 

nerve stimulation, HGNS) [33]. The neglect of HGNS 
therapy might be explained by the fact that there is much 
less literature available regarding this relatively new form 
of OSA therapy. ChatGPT-4o may lack familiarity with the 
topic and thus underestimates the relevance of this therapy, 
due to little training data about HGNS therapy. Selecting a 
suitable treatment alternative for patients with PAP therapy 
intolerance is a highly complex procedure. In routine clinical 
practice, this involves not only the assessment of specific 
polysomnographic data, but also personal preferences, 
individual anatomical factors, medical history, existing 
collaborations with medical supply distributors or available 
surgical approaches. One of the most important factors may 
be the clinical experience of the sleep physician.

We acknowledge several limitations of the present study. 
First, due to data protection aspects, all data used in this 
study are fictitious and were not collected from real poly-
somnographic recordings. Although our patient profiles 
represent a broad and typical spectrum of cases, ensuring 
a balanced distribution of demographics and clinical char-
acteristics, this circumstance may have influenced the pre-
sented results independently. Secondly, general assumptions 
were defined that only apply in this form to a small number 
of patients presenting to a sleep medicine center. However, 
these general assumptions were necessary in order to achieve 
a stringent evaluation by ChatGPT and thus establish the 
comparability of the results to those of the board-certified 
sleep physician. Third, only those polysomnographic cases 
were designed that allowed little room for alternative ther-
apy suggestions based on objective measurement data. In 
particular, subjective and anatomical factors must be taken 
into account for lower AHI ranges, as these are often deci-
sive for a patient-specific therapy suggestion in such cases. 
Fourth, clinical symptoms, anatomical factors or sleep medi-
cine questionnaires were not included in the design of the 
fictitious patients. This compromise was accepted in order 
to find out whether ChatGPT is fundamentally capable of 
making a correct diagnosis on the basis of specific, selected 
polysomnographic data and making a suitable therapy sug-
gestion. Moreover, it should be noted that only cases of 
obstructive sleep apnea were evaluated in this study and 
other forms of sleep-related breathing disorders were not 
taken into account. In conclusion, the main limitation of 
this study is that only fictitious and basically very simplified 
sleep medicine cases were generated and subsequently used 
to demonstrate the potential of a ChatGPT-based evaluation. 
The transfer to clinical practice is therefore limited due to 
the often much greater complexity and individuality of sleep 
medicine cases.

Accepting these limitations, this is the first study 
to demonstrate the potential use of ChatGPT in the 
evaluation of polysomnographic data. Rather than the often 
discussed fear of replacing medical professionals, artificial 
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intelligence-based clinical decision support and LLMs are 
tools to augment doctoral intelligence. The integration 
of augmented intelligence in medicine has tremendous 
potential to enhance human cognition without replacing 
human labor. However, it is important to emphasize the 
need to address concerns about transparency, accountability, 
and data reliability to ensure successful implementation 
in clinical practice [34]. In the field of sleep medicine, 
ChatGPT has the potential to perform preliminary evaluation 
of polysomnographic results, e.g. when qualified medical 
personnel are scarce. Although ChatGPT has high potential 
to support sleep physicians, it may face difficulties 
in correctly weighting information from anamnestic 
discussions or physical examinations to form a diagnosis 
and make a suitable therapy suggestion. Further studies 
need to focus on these considerations and should include 
subjective factors, such as clinical symptoms, sleep medicine 
questionnaires or the results of the physical examination. 
In addition, further studies should address critical aspects 
of the use of LLMs, e.g. ChatGPT, such as the mandatory 
protection of the personal data used. In this context, it has 
already been pointed out by others that regulatory oversight 
of LLMs is essential [4, 35].

Conclusion

ChatGPT-4o and sleep physicians show a high level of 
agreement in terms of diagnosis and therapy suggestions 
based on fictitious polysomnographic results from simple 
patient cases. ChatGPT-4o shows interpretation shortcom-
ings in cases of more complex polysomnographic result 
constellations. In conclusion, precise prompting of LLMs 
holds great potential to economize polysomnographic result 
interpretation in the future.
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