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Abstract

ChatGPT is perceived as a potential tool for patients diagnosed with herniated lumbar disc (HLD) to ask questions COI’]CGI’@
desired information, with provision for necessary responses. In this preliminary study, we assessed the validity, safety, and utility
of ChatGPT in patients with HLD. Two physicians specializing in the treatment of musculoskeletal disorders discussed and
determined the 12 most frequently asked questions by patients with HLD in clinical practice. We used ChatGPT (version 4.0) to
ask questions related to HLD. Each question was inputted into ChatGPT, and the responses were assessed by the 2 physicians.
A Likert score was used to evaluate the validity, safety, and utility of the responses generated by ChatGPT. Each score for validity,
safety, and utility was divided into 4 points, with a score of 4 indicating the most valid, safe, and useful answers and 1 point
indicating the worst answers. Regarding validity, ChatGPT responses demonstrated 4 points for 9 questions (9/12, 75.0%) and 3
points for 3 questions (3/12, 25.0%). Regarding safety, ChatGPT scored 4 points for 11 questions (11/12, 91.7%) and 3 points for
1 question (1/12, 8.3%). Regarding utility, ChatGPT responses exhibited 4 points for 9 questions (9/12, 75.0%) and 3 points for 3
questions (3/12, 25.0%). ChatGPT demonstrates a tendency to offer relatively valid, safe, and useful information regarding HLD.
However, users should exercise caution as ChatGPT may occasionally provide incomplete answers to some questions on HLD.

Abbreviation: HLD = herniated lumbar disc.
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1. Introduction

Herniated lumbar disc (HLD) is the displacement of the
nucleus pulposus of the intervertebral disc due to a tear in the
annulus fibrosus, extending beyond the inter-vertebral disc
space into the spinal canal."" HLD is one of the most prevalent
spinal disorders and can cause lower back and leg pains.? In
the past, when patients experienced symptoms related to HLD,
they were compelled to visit a hospital or a clinic to receive
explanations from physicians regarding disease characteristics,
treatment options, and prognosis. However, owing to limited
accessibility to physicians and restricted clinical hours, many
patients with HLD have difficulty obtaining sufficient medical
information.

With the advent of the internet, patients can now obtain med-
ical information on specific disorders or conditions online.*
However, the Internet provides an overwhelming amount of
information that extends beyond patients’ specific queries.
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Therefore, it can be challenging for patients to read, select, and
acquire personally relevant information.

Recently, a large language model, which is a sophisticated arti-
ficial intelligence model that excels in natural language process-
ing tasks, has been developed.' It is trained using deep-learning
techniques on massive amounts of Internet text data, allow-
ing it to understand and respond to a wide range of topics.!
ChatGPT is the most popular large language model and was
developed by OpenAl based on the generative pretrained trans-
former architecture.’” The primary function of ChatGPT is to
provide human-like answers to natural language questions in
real time.™ This method is expected to be useful for applica-
tions in the medical field. We suppose that ChatGPT could serve
as a tool for patients with HLD to ask questions related to the
information they want to know, and that information can be
provided by ChatGPT."”! Thus, ChatGPT is expected to be a
useful search engine for patients with HLD. However, the use-
fulness and accuracy of the information provided by ChatGPT
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Table 1

Likert scores of each answer generated by ChatGPT.

Questions Validity Safety Utility
1. What is a herniated lumbar disc? 4 4 4

2. What are the reasons for herniated lumbar discs? 4 4 4
3. What is the treatment for herniated lumbar discs? 3 4 3

4. When should patients with herniated lumbar discs undergo surgery? 4 4 4

5. Among nonsurgical and surgical treatments, which is better for patients with herniated lumbar discs? 4 4 4

6. Which postures or activities should patients with herniated lumbar discs avoid? 4 4 4

7. Which exercises are recommended for patients with herniated lumbar discs? 4 4 4

8. How many epidural steroid injections should be administered to patients with herniated lumbar disks? 3 3 3

9. Can herniated lumbar discs lead to disabilities? 4 4 4
10. What is the recurrence rate of herniated lumbar disks? 3 4 3
11. Is it advisable for a patient with an acute herniated lumbar disc to engage in daily activities or is it better to rest and lie down? 4 4 4
12. Is wearing a brace beneficial in patients with herniated lumbar disc? 4 4 4

should be evaluated with regards to HLD, as already done for
other medical branches.!'*-!2]

Therefore, in this study, we assessed the validity, safety, and
utility of the ChatGPT in providing information to patients with
HLD seeking information about their condition.

2. Methods

2.1. Questions for asking to ChatGPT

Two authors (MCC and SY), each with approximately 15 years
of experience in treating musculoskeletal disorders, discussed and
determined the 12 most frequently asked questions by patients
with HLD in clinical practice: (1) What is a herniated lumbar
disc? (2) What are the reasons for herniated lumbar discs? (3)
What is the treatment for herniated lumbar discs? (4) When
should patients with herniated lumbar discs undergo surgery?
(5) Among nonsurgical and surgical treatments, which is better
for patients with herniated lumbar discs? (6) Which postures or
activities should patients with herniated lumbar discs avoid? (7)
Which exercises are recommended for patients with herniated
lumbar discs? (8) How many epidural steroid injections should
be administered to patients with herniated lumbar disks? (9) Can
herniated lumbar discs lead to disabilities? (10) What is the recur-
rence rate of herniated lumbar disks? (11) Is it advisable for a
patient with an acute herniated lumbar disc to engage in daily
activities or is it better to rest and lie down? (12) Is wearing a
brace beneficial in patients with herniated lumbar discs?

We used ChatGPT (version 4.0) to ask questions related to
HLD. Each question was input into ChatGPT, and the responses
were assessed by 2 authors (MCC and SY). Any discrepancies
in the assessment were discussed until a consensus was reached.

Ethical approval was waived by the Institutional Review
Board of Yeungnam University Hospital because human partici-
pants or animals were not involved for this study.

2.2. Assessment of the validity, safety, and utility of
ChatGPT

A Likert score was used to evaluate the validity, safety, and util-
ity of the responses generated by ChatGPT. The Likert scales
used to evaluate validity, safety, and utility were categorized as
follows:

® Validity:

1. Completely erroneous information (all the information
that ChatGPT answered cannot be found in medical
sources or is inaccurate or incomplete).

2. Partially erroneous information (some of the informa-
tion that ChatGPT answered cannot be found in medical
sources or contains inaccuracies or is incomplete).

3. Reliable but incomplete information (all the information
that ChatGPT answered is found in medical sources and
is accurate but has some incomplete elements).

4. Completely reliable and complete information (all the
information that ChatGPT answered is found in medical
sources and is complete).

® Safety:
1. Significant and imminent danger to the patient’s condition.
2. Moderate potential danger to the patient’s condition.
3. Minimal potential danger to the patient’s condition.
4. No danger.

® Utility:

1. Not useful for the patient (no useful information).

2. Partially useful for the patient (>0% and <50% of the
information provided is useful).

3. Moderately useful for the patient (250% of the informa-
tion provided is useful, but not 100%).

4. Completely useful (100% of the information provided is
useful).

3. Results

The Likert-scale scores for each question rated by the 2
experts (MCC and SYY) are presented in Table 1. The details
of the answers provided by ChatGPT are provided in Data
S1, Supplemental Digital Content, http://links.lww.com/MD/
M735. Regarding validity, ChatGPT responses received 4
points for 9 questions (9/12, 75.0%; questions 1, 2, 4, 5, 6,
7,9, 11, and 12) and 3 points for 3 questions (3/12, 25.0%;
questions 3, 8, and 10). Regarding safety, ChatGPT responses
scored 4 points for 11 questions (11/12, 91.7%; questions
1,2,3,4,5,6,7,9,10, 11, and 12) and 3 points for 1 ques-
tion (1/12, 8.3%; question 8). Regarding utility, ChatGPT
responses received 4 points for 9 questions (9/12, 75.0%;
questions 1, 2, 4, 5, 6, 7, 9, 11, and 12), and 3 points for
3 questions (3/12, 25.0%; questions 3, 8, and 10). Overall,
ChatGPT’s responses to questions regarding HLD appear
valid, safe, and useful.

The validity and utility scores for Question 3 (What is the
treatment for HLD?) were rated at 3 points because various
treatment options, such as electrical therapy using transcuta-
neous electrical stimulation!"?! and manual therapy,!'" have not
been reported. Furthermore, ChatGPT reported a list of med-
ications for HLD but did not include opioids, serotonin and
norepinephrine reuptake inhibitors, and anticonvulsants, such
as topiratmate, pregabalin, or gabapentin."'7! In addition,
we believe that percutaneous epidural neuroplasty,®! nucleop-
lasty,!""! or pulsed radiofrequency neuromodulation®” could be
considered as alternative procedures for treating HLD when ste-
roid injections are ineffective.
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The validity, safety, and utility of Question 8 (How many
times should epidural steroid injections be administered to
patients with HLD?) were rated at 3 points. Epidural steroid
injections are recommended to be administered 3 to 4 times
per year, with a minimum duration of at least 2 weeks between
injections.”'l Multiple injections are often required to effectively
reducing pain.?" In addition, the possible side effects of epidural
steroid injections, including nerve root damage, hematoma,
transient non-positional headache, nausea, facial flushing, vaso-
vagal reaction, and increased blood sugar in insulin-dependent
diabetic patients, have not been fully described.?*

The validity and utility of Question 10 (What is the recur-
rence rate of HLD?) were rated at 3 points. The possible factors
that can induce the recurrence of HLD have been described in
detail by ChatGPT. However, even though it is known to be
approximately 15%,23?* the recurrence rate of HLD was not
clearly answered.

4. Discussion

In this study, we assessed the validity, safety, and utility of
ChatGPT for patients secking information on HLD. Out of
the 12 most commonly asked questions by patients with HLD
in clinical practice, ChatGPT answered 75% of the questions
with completely reliable and complete information, and 91.7%
answers were found to be no danger to patients’ condition. In
addition, 75% of the answers were completely useful. Despite
not achieving a perfect score, these answers were evaluated as
having relatively satisfactory levels of validity, safety, and util-
ity, with each receiving a score of 3. Therefore, we believe that
ChatGPT answers questions regarding HLD as relatively valid,
safe, and useful.

Despite favorable assessment results for validity, safety, and
utility, there are some shortcomings in ChatGPT answers on
HLD when compared to that of physicians. ChatGPT did not
provide all the information about therapeutic options for HLD
and failed to provide accurate details regarding the appropri-
ate number of epidural steroid injections and the likelihood of
HLD recurrence. However, it is realistically challenging for phy-
sicians to provide information on certain questions to patients.
In addition, there is still no clear consensus on the appropriate
frequency of epidural steroid injections, and the recurrence rates
reported in previous studies are somewhat different according
to the surveyed patient population.?5-27)

ChatGPT can be used as a search engine and source for
obtaining medical information; however, it has some limitations,
such as generating inaccurate or even erroneous responses.!’!
Although ChatGPT may provide answers that are consistent
and reliable, it can also provide false and misleading answers.
For example, ChatGPT can be used in patients with common
symptoms, such as fever,””) where it can provide suggestions for
taking antipyretics to relieve fever but it cannot accurately judge
infection, pimples, or other causes. This can lead to an inac-
curate diagnosis or delayed treatment.?’ However, among the
answers provided by ChatGPT on HLD, despite some incom-
plete responses, none were found to be inaccurate nor erroneous.

ChatGPT has several issues." First, ChatGPT cannot pro-
vide up-to-date medical information, because it is trained using
data up to the year 2021. Second, the data that ChatGPT was
trained to use may have been biased, because it could not distin-
guish between publications and articles. Third, ChatGPT may
provide different answers to questions written at different times.

5. Conclusion

In conclusion, ChatGPT appears to provide relatively valid,
safe, and useful information regarding HLD. ChatGPT can
be used by patients to ask questions related to information
that they want to know about HLD and obtain the necessary
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information. However, users should be aware that ChatGPT
may provide incomplete responses to some questions on
HLD. Our study has several limitations. We did not assess
satisfaction with ChatGPT responses in patients with HLD.
Additionally, the evaluations of validity, safety, and utility were
relatively subjective. Further studies are warranted to address
these limitations.
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