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ABSTRACT 

OBJECTIVES: Chatbots have been increasingly recog-
nized as modern tools that provide patients with reliable 
health-related information. This study aimed to evaluate 
and compare ChatGPT-3.5 and GPT-4’s ability to answer 
glenohumeral osteoarthritis-related questions. 

METHODS: Fifteen questions were derived from the 2020 
AAOS Clinical Practice Guidelines for the Surgical Man-
agement of Glenohumeral Joint Osteoarthritis. Ques-
tions were categorized into three groups: risk factors, im-
plant/intraoperative considerations, and pain/functional 
outcomes. ChatGPT-3.5 and GPT-4 were prompted with 
these questions, and responses were evaluated by four 
fellowship-trained shoulder and elbow surgeons. Each re-
sponse was rated on a scale (scores:1-5) based on relevance, 
accuracy, clarity, completeness, and evidence-based sup-
port. Data was analyzed descriptively and statistically to 
compare the scores between ChatGPT-3.5 and GPT-4. 

RESULTS: Average score for ChatGPT-3.5 was 19.7/25, 
with “Risk Factor” prompts achieving the highest mean 
score. GPT-4 averaged 18.7/25, with “Functional Out-
comes” prompts scoring highest. However, there were 
no statistically significant differences between differ-
ent prompt themes for GPT-3.5 and GPT-4. “Clarity” 
category received the highest score for GPT-3.5, while 
“Relevance” was highest for GPT-4. Both models scored 
lowest on “Evidence-based” prompts. On the Flesch- 
Kincaid scale, GPT-3.5 responses had a significantly 
higher score of 18.3 compared to GPT-4’s 15.4, indicating 
a more difficult reading level in GPT-3.5’s responses.

CONCLUSION: Both ChatGPT-3.5 and GPT-4 performed 
adequately in providing well-informed medical respons-
es to patient queries about glenohumeral osteoarthritis. 
Future chatbot versions should focus on providing evi-
dence-based content through systematic and reliable  
reviews of literature, in an accessible readable manner.

KEYWORDS:  artificial intelligence; chatbot; patients; 
health information; Flesch-Kincaid  

INTRODUCTION 

One of the oldest goals of computer science: “to create a 
machine that imitates intelligent human behavior” is 
the definition of modern-day artificial intelligence (AI).1,2 
Among the spectrum of generative AI models, ChatGPT has 
emerged as a revelation, owing to its sophisticated capabil-
ities in handling intricately demanding tasks. Developed 
by OpenAI (San Franciso, California), ChatGPT has a mul-
titude of uses, including promoting teaching and learning.3 
On March 14, 2023, OpenAI also launched GPT-4, the lat-
est version of ChatGPT: a multimodal model that accepts 
both images and text as input, thus furthering its usage.4 As 
expected, the benefits of ChatGPT do not come without the 
shortcomings. The potential drawbacks of ChatGPT, such as 
fabricated references, biased training data, outdated knowl-
edge, factual inaccuracies, and inconsistency in quality, 
raise crucial concerns about its effectiveness in answering 
questions.5,6  

From providing medical facts to patients,7 to providing 
answers and explanations for examination questions to med-
ical students,8 to helping doctors make diagnoses,9 ChatGPT 
is being increasingly used in the field of medicine. However, 
considering the limitations of ChatGPT, its use in healthcare 
has been a topic of skepticism.7-9 Consequently, numerous 
research projects have been undertaken to assess ChatGPT’s 
reliability, efficiency, and accuracy in medical contexts.10-15 
Studies assessing ChatGPT’s capacity to address medical 
school-level questions have found it capable of answering 
at a level comparable to a third-year medical student.11 Fur-
ther ChatGPT’s expertise has been put to test by researchers 
around the world in a range of medical subspecialties like 
plastic surgery,12 ophthalmology,16,17 obstetrics/gynecology,18 
neurosurgery,19,20 orthopedic surgery and others.13-15,21,22 Stud-
ies have yielded mixed and variable results highlighting the 
need for niche, subspecialty and topic specific evaluation of 
ChatGPT’s skills. 

Although research has examined ChatGPT’s efficacy in 
responding to orthopedic questions,14,15,23-26 there has been 
limited attention directed specifically towards questions 
related to shoulder and elbow orthopedics. Furthermore, a 
majority of these evaluations have focused on inquiries typ-
ical of medical students or healthcare professionals, over-
looking questions from the patient’s viewpoint. Despite an 
exhaustive literature review, no studies have been identified 
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that investigate ChatGPT’s responses to inquiries patients 
might pose about glenohumeral osteoarthritis or total shoul-
der arthroplasty (TSA) procedure. With an anticipated surge in 
shoulder arthroplasty procedures to approximately 350,558 
in 2025, and the growing reliance of patients on ChatGPT 
for medical advice,27 it is crucial to assess ChatGPT’s capa-
bility to accurately and consistently address patient que-
ries concerning the TSA procedure. Therefore, the purpose 
of this study was to evaluate and compare ChatGPT-3.5 
and GPT-4’s ability to answer questions adopted from the 
2020 American Academy of Orthopaedic Surgeons (AAOS)  
Clinical Practice Guidelines for the Surgical Management of 
Glenohumeral Joint Osteoarthritis.28 

METHODS 

The methodology was adopted, in part, from a similar study 
assessing ChatGPT’s ability to answer orthopedic-related 
questions.14 The questions were derived from the 2020 
AAOS Clinical Practice guidelines for the Surgical Man-
agement of Glenohumeral Joint Osteoarthritis.28 Fifteen of 
the 22 reviewed recommendations were reformulated by 

MYF and TP into question formats reflecting a patient’s 
viewpoint, i.e., framed as patient-posed inquiries while pre-
serving the original clinical content. The seven excluded 
recommendations were primarily technical or intraopera-
tive in nature and could not be meaningfully reformulated 
as patient-posed questions. Consequently, the questions 
were organized into three primary categories according 
to the theme of the prompt: 1) risk factors: assessing the 
impact of preoperative risk factors on postoperative results; 
2) implant/intraoperative: considerations pertaining to 
implants and intraoperative choices; and 3) pain/functional 
outcome: interventions influencing postoperative pain lev-
els and functional outcomes [Table 1]. Attention was given 
to ensure incorporation of questions encompassing diverse 
levels of AAOS recommendations: 5 strong, 4 moderate,  
1 limited, and 5 consensus.

Each prompt was provided to both ChatGPT-3.5 and 
ChatGPT-4 and the responses were recorded using Micro-
soft Excel (state of Washington). Each prompt included an 
explicit requirement that the information provided be sup-
ported by cited sources. All queries were conducted between 
May 25 and May 30, 2024 using the ChatGPT-web-based 

QUESTION AAOS 

RECOMMENDATION

STRENGTH OF AAOS 

RECOMMENDATION

R
IS

K
 F

A
C

T
O

R
S 1 Do obese patients with glenohumeral osteoarthritis experience an increase in rate of 

post-operative complications?

No Strong

2 Is gender/sex associated with better or worse post-operative outcomes? No Strong

3 Do patients with glenohumeral joint osteoarthritis who have more comorbidities 

experience higher rates of early post-arthroplasty complications?

Yes Strong

4 Is smoking associated with inferior post-operative outcomes? Yes Moderate

5 Will patients with higher pre-operative function experience less functional 

improvement than patients with lower pre-operative outcomes?

Yes Moderate

6 Is depression associated with inferior post-operative outcomes in patients with 

glenohumeral joint osteoarthritis undergoing arthroplasty?

Yes Moderate

IN
T
R

A
O

P
E
R

A
T
IV

E 7 Can surgeons utilize subscapularis peel, lesser tuberosity osteotomy, or tenotomy when 

performing shoulder arthroplasty?

Yes Moderate

8 Can surgeons utilize pegged or keeled glenoid components in patients with 

glenohumeral joint osteoarthritis and a well-functioning rotator cuff?

Yes Strong

9 Can clinicians utilize stemmed, stemless or resurfacing prosthesis for patients with 

glenohumeral joint osteoarthritis undergoing total or hemi-arthroplasty?

Yes Limited

10 Would use of tranexamic acid during shoulder arthroplasty  result in reduced blood 

loss and reduced risk of blood transfusion?

N/A Consensus

F
U

N
C

T
IO

N
A

L
 O

U
T
C

O
M

E 11 Is there a benefit associated to the use of hyaluronic acid in the treatment of 

glenohumeral joint osteoarthritis?

No Strong

12 Should post-operative physical therapy be recommended to  patients following 

shoulder arthroplasty?

N/A Consensus

13 Should opioids be prescribed as routine and long-term pain management of 

glenohumeral osteoarthritis?

N/A Consensus

14 Should anatomic total shoulder arthroplasty be performed on  patients with small, 

isolated, repairable supraspinatus tears?

N/A Consensus

15 Is same-day discharge an option after shoulder arthroplasty in select patients? N/A Consensus

Table 1. Questions derived from the 2020 AAOS Clinical Practice guidelines for the surgical management of glenohumeral joint osteoarthritis
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interface. Each prompt was entered individually in a new 
chat session to prevent contextual carryover between que-
ries. Chat history was cleared after each prompt to further 
ensure independence of responses. Outputs were generated 
once per prompt without repeated runs. In order to evalu-
ate the chatbots’ responses to each question, a rating scale 
based on five categories was used: relevance, accuracy, clar-
ity, completeness and evidence-based. Relevance referred to 
the correlation of the answer to the posted inquiry; accuracy 
referred to the alignment of the answer to the AAOS guide-
lines; clarity referred to the ease of comprehension; com-
pleteness referred to the comprehensiveness of the provided 
response and evidence-based referred to the authentication 
of claims with relevant citations provided by the bots. Four 
shoulder and elbow fellowship-trained surgeons were asked 
to evaluate both ChatGPT-3.5 and ChatGPT-4’s responses to 
every question, and the surgeons were blinded as to which 
chatbot provided which response. Possible scores for every 
attribute ranged between 1 and 5, and as such, the overall 
score of the responses ranged between 5 and 25. The descrip-
tion of each attribute was mentioned at the top of the forms 
for the surgeons to increase convenience and minimize per-
sonal bias in interpreting the attributes. Mean scores were 
derived by calculating the average scores from every surgeon 
for every chatbot response. In addition, the Flesch-Kincaid 
grade level was calculated to evaluate the readability of each 
chatbot’s response to each prompt.

Derived scores from the shoulder and elbow surgeons 
were recorded and analyzed. Descriptive statistics were 
used to describe the scores of the chatbots’ responses to 
the derived prompts. Analysis of variance (ANOVA) testing 
with a post-hoc Tukey’s test was then conducted to compare 
the scores between different question categories and differ-
ent scoring categories for both ChatGPT-3.5 and GPT-4. An 
independent t-test was used to compare the overall response 
scores between ChatGPT-3.5 and GPT-4, as well as the over-
all readability between the two chatbots. A P-value less than 
0.05 was considered significant. All statistical analyses were 
conducted using the statistical package for the social sci-
ences for Windows software version 25.0 (IBM SPSS, 2017).

RESULTS

ChatGPT-3.5

The average score of a prompt response by 
ChatGPT-3.5 was 19.7/25, with question 10 
achieving the highest mean score at 22.3, and 
question 13 achieving the lowest mean score 
at 15.5/25 [Table 2]. 

Mean score was highest for “Risk Factor” 
prompts scoring at 4.15/5. This was followed 
by “Intraoperative” prompts with a score  
of 3.9/5, and “Functional Outcomes” prompts 
with a score of 3.9/5. We have provided 

additional details about the average scores of ChatGPT-3.5 
for the different prompt themes in our study [Table 3]. 
There was no statistical significance when exploring the 
differences of scores between different prompt themes in 
ChatGPT-3.5 (p=0.887).

Overall, the average ChatGPT-3.5 response in our study 
received a mean score of 4.7/5 on relevance, 4.2/5 on accu-
racy, 4.8/5 on clarity, 3.9/5 on completeness, and 2.5/5 on 
being evidence-based. Generally, the average ChatGPT-3.5’s 
response scored lower on being evidence- based than on rel-
evance (p=0.001), accuracy (p=0.01), clarity (p<0.001), and 
completeness (p=0.027).  

On average, ChatGPT-3.5 response received a Flesch- 
Kincaid grade level of 18.3 (range: 15.4-20.4), indicating a 
reading level pertaining to a college graduate (very difficult 
to read).

Questions ChatGPT-3.5 GPT-4

1 19.5 16.25

2 20.25 12.75

3 19.75 19

4 21.5 19.25

5 21 18.25

6 22.5 19.5

7 16.75 14.25

8 17.75 19.5

9 20.25 18

10 22.25 21

11 21.5 21.25

12 20.75 19.25

13 15.5 20.75

14 16.75 19.5

15 19 21.75

Total Average 19.7 18.7

Table 2. Average Prompt Score for both ChatGPT and GPT-4

ChatGPT-3.5 Risk Factors Intraoperative Functional Outcomes

Average Standard 

Deviation

Average Standard 

Deviation

Average Standard 

Deviation

Relevance 4.88 0.16 4.56 0.31 4.40 0.28

Accuracy 4.45 0.67 3.75 0.79 4.19 0.47

Clarity 4.78 0.18 4.88 0.14 4.68 0.28

Completeness 3.92 1.24 3.81 1.23 4.04 0.86

Evidence-based 2.71 0.72 2.38 0.92 2.35 0.93

Average 4.15 3.88 3.93

Table 3. Performance of ChatGPT-3.5 when responding to AAOS prompts according to type 

of question and rating category
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GPT-4 

The average score for a prompt response by GPT-4 was 
18.7/25, with Question 15 achieving the highest mean score 
at 21.8/25 and Question 2 achieving the lowest mean score 
at 12.8/25 [Table 2]. While the average prompt response 
score for ChatGPT-3.5 was higher than that of GPT-4, this 
was not deemed significant on independent t-test analysis 
(p=0.239; MD: 1.0233).

Mean score was highest for “Functional Outcomes” 
prompts scoring at 4.1/5. This was followed by “Intraop-
erative” prompts with a score of 3.7/5, and “Risk Factors” 
prompts with a score of 3.5/5. We have provided additional 
details about the average scores of GPT-4 for the different 
prompt themes in our study [Table 4]. There was no statis-
tical significance when exploring the differences of scores 
between different prompt themes in GPT-4 (p=0.485). There 
was also no statistically significant differences in mean 
scores between ChatGPT-3.5 and GPT-4 when responding to 
“Risk Factors” prompts (p=0.285), “Intraoperative” prompts 
(p=0.751), and “Functional Outcomes” prompts (p=0.759).

Overall, the average GPT-4 response in our study received 
a mean score of 4.3/5 on relevance, 4.0/5 on accuracy, 4.0/5 
on clarity, 3.1/5 on completeness, and 2.1/5 on being evi-
dence-based. Generally, the average GPT-4’s response 
scored lower on being evidence-based than on relevance 
(p=0.003), accuracy (p=0.007), and clarity (p=0.008).  In addi-
tion, there was also no statistically significant differences in 
mean scores between ChatGPT-3.5 and GPT-4’s responses 
according to relevance (p=0.097), accuracy (p=0.326), clarity 
(p=0.078), completeness (p=0.307), and being evidence-based 
(p=0.312).

On average, GPT-4’s response received a Flesch-Kincaid 
grade level of 15.4 (range: 12.7–17.6), indicating a reading 
level pertaining to a college graduate (very difficult to read). 
That being said, the Flesch-Kincaid grade level of GPT-3.5’s 
responses was significantly higher than that of GPT-4’s 
responses (p<0.001), indicating a more difficult reading level 
in GPT-3.5’s responses.

DISCUSSION

With the increasing reliance on ChatGPT by patients 
for medical advice across various medical specialties, it 
becomes essential to assess its credibility and efficiency, 
particularly in niche subspecialties and specific topics.29 
Moreover, as new models of ChatGPT gain popularity, it is 
important to compare their performance in addressing these 
questions, in order to highlight areas of improvement and 
address noteworthy limitations. Our study evaluated and 
compared the performance of ChatGPT-3.5 and GPT-4 in 
answering questions related to the surgical management 
of glenohumeral joint osteoarthritis from a patient’s per-
spective. The findings indicate that both models provide  
moderate-quality responses, with average scores of 19.7/25 
for ChatGPT-3.5 and 18.7/25 for GPT-4. These scores 
reflected interesting perceptions regarding the relevance, 
accuracy, clarity, completeness, and evidence-based support 
of ChatGPT responses.

Interestingly, ChatGPT-3.5 performed slightly better over-
all, with better readability scores than their more advanced 
counterpart.

Both ChatGPT-3.5 and GPT-4 performed similarly well in 
our study, with no significant differences overall (p=0.239). 
It was seen that responses related to “Risk factors” ques-
tions had highest scores for ChatGPT-3.5, while those relat-
ing to “Functional Outcomes” had highest scores for GPT-4. 
Moreover, it was noted that both chatbots had significantly 
lower scores on being “evidence-based” when compared to 
other scoring categories. This has multiple implications on 
performance. Chatbots derive responses to scientific inqui-
ries based on the available scientific literature online.30,31 
Hence, limitations in responses reflect either weaknesses 
in the available literature or shortcomings in the processing 
methods by which chatbots screen and gather information 
from scientific sources.30, 31 In this setting, a new more spe-
cialized chatbot powered by advanced AI technology, termed 
Consensus has emerged, focusing particularly on enhancing 
the academic research experience, using improved search 

capabilities, and employing a research-ori-
ented interface.32 Perhaps future studies 
would prove the superior efficacy and accu-
racy of this chatbot when compared to its 
predecessors.

When assessing readability of responses 
based on the Flesch Kincaid grading level, 
both chatbots showcased reading levels that 
may not be accessible to patients with lower 
health literacy. That being said, ChatGPT-4  
demonstrated a lower Flesch-Kincaid grading 
level than GPT-3.5, suggesting more readable 
content, which may provide more accessi-
ble information for a broader audience. This 
highlights important areas of improvement 
for future chatbots; while improving accuracy 

Table 4. Performance of ChatGPT-3.5 when responding to AAOS prompts according to 

type of question and rating category

ChatGPT-4 Risk Factors Intraoperative Functional Outcomes

Average Standard 

Deviation

Average Standard 

Deviation

Average Standard 

Deviation

Relevance 4.25 0.62 4.25 0.54 4.50 0.53

Accuracy 4.04 0.37 3.85 0.27 4.45 0.50

Clarity 4.00 0.71 4.23 0.49 4.60 0.43

Completeness 3.13 0.70 3.56 0.31 4.15 0.72

Evidence-based 2.08 0.88 2.63 0.78 2.80 1.05

Average 3.50 3.70 4.10
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and reliability of information is essential, doing so in an 
accessible and more readable manner is of major importance. 

Our study showed that Chat GPT-3.5 performed better on 
average than GPT-4, though the difference was not signifi-
cant overall. This finding is notable because GPT-4 is report-
edly significantly more capable of solving difficult problems 
with better accuracy due to improved reasoning and a much 
larger base of learned information.33 This result also falls in 
contrast with previous studies comparing the performance 
of both GPT-models in responding to medical questions. 
GPT-4 was found to answer more accurately on orthopaedic 
assessment examinations than ChatGPT-3.5.34 GPT-4 was 
also found to answer Orthopedic In-Training Examination 
(OITE) questions with significantly better accuracy than 
ChatGPT-3.5.35 For other medical specialties too, GPT-4 has 
performed significantly better than GPT-3.5.36-38

To our knowledge, this is the first study to assess 
ChatGPT-responses to patient-related queries targeting gle-
nohumeral osteoarthritis. Nevertheless, several limitations 
exist. We asked shoulder surgery experts to rate ChatGPT’s 
answers, introducing subjectivity as a potential limitation 
of our study. To address this, we provided detailed criteria 
for each characteristic and score to ensure a consistent eval-
uation. Additionally, we minimized bias between GPT-3.5 
and GPT-4 by blinding the surgeons to which responses cor-
responded to which model. The experts were also provided 
with the AAOS recommendations and their strengths for 
each question to guide their assessments.

Beyond evaluator subjectivity, this study is subject to 
several limitations inherent to large language model-based 
analyses. Model outputs may vary over time due to tem-
poral drift as underlying models are updated, which may 
limit reproducibility. Responses may also differ across 
repeated runs for the same prompt. Since our methods did 
not include repeated sampling, within-prompt variability 
could not be quantified. Additionally, LLM outputs are sen-
sitive to prompt phrasing, and alternative wording may have 
yielded different responses despite similar intent. These  
factors should be considered when interpreting the findings 
and when comparing results across studies or time points.

CONCLUSION

While both ChatGPT-3.5 and GPT-4 demonstrate substan-
tial potential in providing well-informed medical responses 
to patient queries about glenohumeral osteoarthritis, 
enhancements remain necessary and essential to ensure the 
reliability and accessibility of their answers. Future versions 
should focus on incorporating more evidence-based content 
and more accessible language to cater to diverse patient pop-
ulations with varying levels of health literacy. Additionally, 
patients should be mindful of the limitations of current chat-
bots when considering the medical advice and information 
provided by it. Further research should explore future itera-
tions of ChatGPT and assess their ability to respond to que-
ries related to other niche medical subspecialties, in an aim 
to evaluate improvement and ensure continuous growth.
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