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Background: The aim of this study is to evaluate whether Chat Generative Pretrained Transformer
(ChatGPT) can be recommended as a resource for informing patients planning rotator cuff repairs, and to
assess the differences between ChatGPT 3.5 and 4.0 versions in terms of information content and
readability.
Methods: In August 2023, 13 commonly asked questions by patients with rotator cuff disease were
posed to ChatGPT 3.5 and ChatGPT 4 programs using different internet protocol computers by 3 expe-
rienced surgeons in rotator cuff surgery. After converting the answers of both versions into text, the
quality and readability of the answers were examined.
Results: The average Journal of the American Medical Association score for both versions was 0, and the
average DISCERN score was 61.6. A statistically significant and strong correlation was found between
ChatGPT 3.5 and 4.0 DISCERN scores. There was excellent agreement in DISCERN scores for both versions
among the 3 evaluators. ChatGPT 3.5 was found to be less readable than ChatGPT 4.0.
Conclusion: The information provided by the ChatGPT conversational system was evaluated as of high
quality, but there were significant shortcomings in terms of reliability due to the lack of citations. Despite
the ChatGPT 4.0 version having higher readability scores, both versions were considered difficult to read.

© 2024 The Author(s). Published by Elsevier Inc. on behalf of American Shoulder and Elbow Surgeons.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
Rotator cuff tears have become increasingly important pa-
thologies with the widespread use of magnetic resonance imag-
ing, improved quality of life, and the popularity of arthroscopy.4

The prevalence is estimated to be up to 50%, especially in the
geriatric population.10 Surgical repair may necessitate lifestyle
changes in the short and long term after surgery. Currently, the
most crucial step in patient satisfaction is for patients to have
sufficient knowledge about their diseases.8 Patients and their
relatives tend to research pathologies, especially those requiring
surgery. The widespread use of the internet and the variety of
content available have turned the internet into an excellent but
difficult-to-control source of information.7 Patients need an easily
readable, standardized source where they can obtain sufficient
information.1,7,8

Chat Generative Pretrained Transformer (ChatGPT) is a
human-like language platform based on deep learning and
aggregator of information available online, developed by Open
d for this study.
artment of Orthopedics and
ospital, Muhsin Yazıcıo�glu St,

ünay).

ier Inc. on behalf of American Sho
Artificial Intelligence (OpenAI, San Francisco, CA, USA) in 2018.
The second version was released in 2019, and the third version
in 2020. Versions 3.5 and 4.0 were introduced in 2022 and 2023,
respectively, with the 4.0 version requiring a paid
subscription.17

The aim of this study is to evaluate whether ChatGPT can be
recommended as a resource for informing patients planning rotator
cuff repairs, and to assess the differences between ChatGPT 3.5 and
4.0 versions in terms of information content and readability. The
hypothesis of the study is that ChatGPT 4.0 will provide more
comprehensive information compared to version 3.5, and both
versions will be sufficient in terms of content and readability for
patient information.

Methods

Study design

In August 2023, 13 questions commonly asked by patients with
rotator cuff disease were posed to ChatGPT 3.5 and ChatGPT 4
programs (Supplementary Appendices S1 and S2) (Table I).11 After
converting the answers into text, the quality and readability of both
text responses were compared.
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Table I
Frequently asked questions by patients with rotator cuff disease.

1. Where do they cut for rotator cuff surgery?
2. Can I drive after rotator cuff surgery?
3. What is the average recovery time for rotator cuff surgery?
4. How long does an arthroscopic shoulder surgery take?
5. What can you not do after shoulder arthroscopy?
6. How much does a rotator cuff surgery cost?
7. What happens if a torn rotator cuff goes untreated?
8. Can you wait too long for rotator cuff surgery?
9. Is rotator cuff surgery considered a major surgery?
10. Why is rotator cuff surgery so painful?
11. How long does a rotator cuff repair last?
12. Is rotator cuff surgery worth it?
13. How can I speed up recovery after rotator cuff surgery?

Table II
DISCERN and readability values of ChatGPT 3.5 and 4.0 versions and inter-rater
reliability analysis.

ChatGPT 3.5 ChatGPT 4.0

DISCERN (mean) 61.6 61.6
IRR 0.94 0.96
FRES (points) 31.0 45.6
FKGL (grade) 12.6 9.10
SMOG (grade) 14.6 13.5
Coleman Liau (grade) 15.0 12.9
Gunning-Fox Index (grade) 16.6 15.0
Grade Scale Mean (grade) 14.7 12.6

FRES, Flesch-Kincaid Reading Ease Score; FKGL, Flesch-Kincaid Grade Level; SMOG,
Simple Measure of Gobbledygook; ChatGPT, Chat Generative Pretrained Transfomer;
IRR, inter-rater reliability.
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Quality analysis

The evaluation was conducted by 3 experienced surgeons in
rotator cuff surgery using the Journal of the American Medical
Association (JAMA) comparison criteria and the DISCERN score.2,19

The DISCERN score was evaluated with a maximum score of 80,
where a score more than 70 is classified as excellent, and a score
more than 50 is classified as good (Supplementary Appendix S3).

Readability analysis

Readability was assessed using 5 different popular reading
scores: Flesch-Kincaid Reading Ease Score (FRES) and Grade Level,
Simple Measure of Gobbledygook index, Coleman Liau index, and
Gunning-Fox Index.3,6,9,14,16 FRES score ranges from 0-29 (very
difficult, postgraduate) to 90-100 (very easy, fourth to fifth grade).
The average of the other 4 scoring systems was also used in the
evaluation.

Statistical analysis

Data were analyzed using SPSS 22.0 (IBM Corp., Armonk, NY,
USA). Inter-rater reliability analysis was performed for DISCERN
results, with a value between 0.01 and 0.20 considered none, 0.21
and 0.40 considered weak, 0.41 and 0.60 consideredmoderate, 0.61
and 0.80 considered strong, and 0.81 and 1.00 considered perfect
agreement. The similarity of scores between ChatGPT 3.5 and 4.0
responses was tested using Pearson correlation analysis.

Results

Both versions received a JAMA score average of 0 since the source
was not clearly identified. ThemeanDISCERN score for both ChatGPT
3.5 and 4.0 was 61.6, and the answer quality was considered good.
There was no statistically significant difference in response quality
between versions. A statistically significant and strong correlation
was found between ChatGPT 3.5 and 4.0 DISCERN scores (r: 0.986,
P < .001). There was excellent agreement in DISCERN scores for both
versions among the 3 evaluators (Table II).

ChatGPT 3.5 was found to be less readable than ChatGPT 4.0. The
FRES score for both versions was considered difficult. The average
of the 4 different grade results was 14.7 for v3.5 and 12.6 for v4.0
(Table II). It was observed that the information provided at the end
of medical questions recommended evaluation by an expert doctor.

Discussion

This study found that ChatGPT contains good-quality informa-
tion for informing patients with rotator cuff injuries but does not
provide reliable citations. While there was no difference in quality
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between versions, the paid 4.0 version was able to convey infor-
mation in more understandable English.

The scientific content and quality of the answers were evaluated
using the DISCERN scoring system, which examines the content
quality of materials used to inform patients and is funded by the
National Health Service Executive Research and Development
Program. It includes 16 questions scored on a scale of 1-5, and
materials can receive a total score between 16 and 80. A score above
70 is considered excellent, and above 50 is considered good. Pre-
vious evaluations of online content quality for shoulder patients
have shown varying results. Dalton et al5 in 2015 found a DISCERN
score of 39.5, indicating poor information content for internet
sources. Lawson et al15 in 2016 found the highest DISCERN score on
academic sites to be 51, with a general website DISCERN average of
44. In 2023, Hurley et al12 found the average DISCERN score to be 60
in their study examining artificial intelligence’s information about
shoulder instability. This indicates an improvement in information
content quality over time, especially with the use of artificial in-
telligence. Our study suggests that ChatGPT answers have a higher
DISCERN value compared to other online information sources in the
literature. Due to the self-improving nature of artificial intelligence,
it is believed that this value will increase even further in the future.

Visual or audio-supported narratives in informing patients may
be more beneficial in conveying more information in an under-
standable language. In a study by Jessen et al13 in 2022 comparing
information about subacromial impingement YouTube (48 videos)
and Google search engine (58 website) information, DISCERN score
results were 33.1 vs. 48.5, respectively. Although DISCERN scores
were low with visually supported narratives, it is believed that
better results can be achieved in the future with visually supported
narratives with artificial intelligence.

The self-improving nature of artificial intelligence provides great
convenience in accessing information, but concerns about the source
of information and copyright issues are growing problems as its use
grows. Due to this lack of transparency, ChatGPT’s responses are
viewed with suspicion. In this study, the artificial intelligence chat-
bot never referred to any sourcematerial and received “0 point” from
the JAMA comparison criteria. Therefore, although it is recom-
mended that patients obtain information from ChatGPT, they should
be informed that its reliability is low. In addition, ChatGPT directed
patients to orthopedic specialists in all answers for access to the
main information, as it does not have much confidence in itself.

Studies have found some high-quality medical information on
the internet, but these sources generally require a very high reading
level for an ordinary person, are boring, and hard to read.
Furthermore, there has been no relationship found between read-
ability and the quality of information. In 2016, Lawson et al15 found
a FRES score of 50.17, equivalent to an average note level of 10.98.
However, no relationship was found between the readability of the
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website and the DISCERN score. Dalton et al5 evaluated 59 websites
returned after searching for “rotator cuff tear” on popular internet
search engines. They found that the average reading note was
above 9.9. Since the average reading level among US adults is not
higher than the eighth-grade level, the National Institutes of
Health, the Centers for Disease Control and Prevention, and the
American Medical Association recommend that patient health
materials be written at or below the sixth-grade reading level.18

Limitations and future expectations

The limitations of this study include the inability to compare
with visual informants and the evaluation of a single artificial in-
telligence program based on a single response. In the future, studies
can be planned to evaluate responses obtained from different
internet protocol computers at different times and compare these
results with visual informants (YouTube, etc.).

Conclusion

ChatGPT contains good-quality information for informing pa-
tients with rotator cuff injuries but does not provide reliable open
source. While there was no difference in quality between versions,
the paid 4.0 version was able to convey information in more un-
derstandable English. As it stands, ChatGPT is seen as a source for
shoulder patients to access information, and the self-improving
nature of artificial intelligence suggests that it will become even
more useful in the future.

Disclaimers:

Funding: No funding was disclosed by the authors.
Conflicts of interest: The authors, their immediate families, and any
research foundation with which they are affiliated have not
received any financial payments or other benefits from any com-
mercial entity related to the subject of this article.

Declaration of generative AI and AI-assisted technologies in
the writing process

During the preparation of this work, the authors used ChatGPT
(OpenAI, San Francisco, CA, USA) to evaluate the answers of this
program. After using this tool/service, the authors reviewed and
edited the content as needed and took full responsibility for the
content of the publication.

Supplementary Data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.jseint.2024.04.016.
1018
References

1. Abdullah Y, Alokozai A, O'Connell S, Mulcahey MK. Online patient education
materials for common sports injuries are written at too-high of a reading level:
a systematic review. Arthrosc Sports Med Rehabil 2022;4:861-75. https://
doi.org/10.1016/j.asmr.2021.12.017.

2. Charnock D, Shepperd S, Needham G, Gann R. DISCERN: an instrument for
judging the quality of written consumer health information on treatment
choices. J Epidemiol Community Health 1999;53:105-11.

3. Coleman M, Liau TL. A computer readability formula designed for machine
scoring. J Appl Psychol 1975;60:283-4.

4. Colvin AC, Egorova N, Harrison AK, Moskowitz A, Flatow EL. National trends in
rotator cuff repair. J Bone Joint Surg Am 2012;94:227-33. https://doi.org/
10.2106/JBJS.J.00739.

5. Dalton DM, Kelly EG, Molony DC. Availability of accessible and high-quality
information on the internet for patients regarding the diagnosis and man-
agement of rotator cuff tears. J Shoulder Elbow Surg 2015;24:135-40. https://
doi.org/10.1016/j.jse.2014.09.036.

6. Flesch R. A new readability yardstick. J Appl Psychol 1948;32:221-33.
7. Goldenberg BT, Schairer WW, Dekker TJ, Lacheta L, Millett PJ. Online resources

for rotator cuff repair: what are patients reading? Arthrosc Sports Med Rehabil
2019;1:85-92. https://doi.org/10.1016/j.asmr.2019.06.002.

8. Gulbrandsen MT, O'Reilly OC, Gao B, Cannon D, Jesurajan J, Gulbrandsen TR,
et al. Health literacy in rotator cuff repair: a quantitative assessment of the
understandability of online patient education material. JSES Int 2023;7:2344-8.
https://doi.org/10.1016/j.jseint.2023.06.016.

9. Gunning R. The technique of clear writing. New York: McGraw-Hill; 1952.
10. Hinsley H, Ganderton C, Arden NK, Carr AJ. Prevalence of rotator cuff

tendon tears and symptoms in a Chingford general population cohort, and
the resultant impact on UK health services: a cross-sectional observational
study. BMJ Open 2022;12:e059175. https://doi.org/10.1136/bmjopen-2021-
059175.

11. Hodakowski AJ, McCormick JR, Damodar D, Cohn MR, Carey KD, Verma NN,
et al. Rotator cuff repair: what questions are patients asking online and where
are they getting their answers? Clin Shoulder Elb 2023;26:25-31. https://
doi.org/10.5397/cise.2022.01235.

12. Hurley ET, Crook BS, Lorentz SG, Danilkowicz RM, Lau BC, Taylor DC, et al.
Evaluation high-quality of Information from ChatGPT (artificial intelligence-
large language model) artificial intelligence on shoulder stabilization surgery.
Arthroscopy 2023;40:726-731.e6. https://doi.org/10.1016/j.arthro.2023.
07.048.

13. Jessen M, Lorenz C, Boehm E, Hertling S, Hinz M, Imiolczyk JP, et al. Pa-
tient education on subacromial impingement syndrome: reliability and
educational quality of content available on Google and YouTube. Ortho-
padie (Heidelb) 2022;51:1003-9. https://doi.org/10.1007/s00132-022-
04294-x.

14. Kincaid P, Fishburne RP, Rogers RL, Chissom BS. Derivation of new readability
formulas (automated readability index, fog count and flesch reading ease for-
mula) for navy enlisted personnel, 56. Institute for Simulation and Training;
Naval Technical Training. Memphis, TN: US Naval Air Station;1975.

15. Lawson KA, Codella S, Ciccotti MG, Kane PW, Duncan IC, Cohen SB. Evaluation
of internet information about rotator cuff repair. Am J Orthop (Belle Mead NJ)
2016;45:136-42.

16. McLaughlin GH. SMOG grading: a new readability formula. J Read 1969;22:
639-64.

17. Ollivier M, Pareek A, Dahmen J, Kayaalp ME, Winkler PW, Hirschmann MT,
et al. A deeper dive into ChatGPT: history, use and future perspectives for
orthopaedic research. Knee Surg Sports Traumatol Arthrosc 2023;31:1190-2.
https://doi.org/10.1007/s00167-023-07372-5.

18. Roberts H, Zhang D, Dyer GS. The Readability of AAOS patient education ma-
terials: evaluating the progress since 2008. J Bone Joint Surg Am 2016;98:70.
https://doi.org/10.2106/JBJS.15.00658.

19. Silberg WM, Lundberg GD, Musacchio RA. Assessing, controlling, and assuring
the quality of medical information on the internet: Caveant lector et viewor-
Let the reader and viewer beware. JAMA 1997;277:1244-5.

https://doi.org/10.1016/j.jseint.2024.04.016
https://doi.org/10.1016/j.asmr.2021.12.017
https://doi.org/10.1016/j.asmr.2021.12.017
http://refhub.elsevier.com/S2666-6383(24)00121-X/sref2
http://refhub.elsevier.com/S2666-6383(24)00121-X/sref2
http://refhub.elsevier.com/S2666-6383(24)00121-X/sref2
http://refhub.elsevier.com/S2666-6383(24)00121-X/sref3
http://refhub.elsevier.com/S2666-6383(24)00121-X/sref3
https://doi.org/10.2106/JBJS.J.00739
https://doi.org/10.2106/JBJS.J.00739
https://doi.org/10.1016/j.jse.2014.09.036
https://doi.org/10.1016/j.jse.2014.09.036
http://refhub.elsevier.com/S2666-6383(24)00121-X/sref6
https://doi.org/10.1016/j.asmr.2019.06.002
https://doi.org/10.1016/j.jseint.2023.06.016
http://refhub.elsevier.com/S2666-6383(24)00121-X/sref9
https://doi.org/10.1136/bmjopen-2021-059175
https://doi.org/10.1136/bmjopen-2021-059175
https://doi.org/10.5397/cise.2022.01235
https://doi.org/10.5397/cise.2022.01235
https://doi.org/10.1016/j.arthro.2023.07.048
https://doi.org/10.1016/j.arthro.2023.07.048
https://doi.org/10.1007/s00132-022-04294-x
https://doi.org/10.1007/s00132-022-04294-x
http://refhub.elsevier.com/S2666-6383(24)00121-X/sref14
http://refhub.elsevier.com/S2666-6383(24)00121-X/sref14
http://refhub.elsevier.com/S2666-6383(24)00121-X/sref14
http://refhub.elsevier.com/S2666-6383(24)00121-X/sref14
http://refhub.elsevier.com/S2666-6383(24)00121-X/sref15
http://refhub.elsevier.com/S2666-6383(24)00121-X/sref15
http://refhub.elsevier.com/S2666-6383(24)00121-X/sref15
http://refhub.elsevier.com/S2666-6383(24)00121-X/sref16
http://refhub.elsevier.com/S2666-6383(24)00121-X/sref16
https://doi.org/10.1007/s00167-023-07372-5
https://doi.org/10.2106/JBJS.15.00658
http://refhub.elsevier.com/S2666-6383(24)00121-X/sref19
http://refhub.elsevier.com/S2666-6383(24)00121-X/sref19
http://refhub.elsevier.com/S2666-6383(24)00121-X/sref19

	Comparison of ChatGPT versions in informing patients with rotator cuff injuries
	Methods
	Study design
	Quality analysis
	Readability analysis
	Statistical analysis

	Results
	Discussion
	Limitations and future expectations

	Conclusion
	Disclaimers:
	Declaration of generative AI and AI-assisted technologies in the writing process
	Supplementary Data
	References


