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Abstract
Background  The global burden of symptomatic knee osteoarthritis (KOA) continues to grow, driving clinical interest 
in biological treatment options. Stromal vascular fraction (SVF), derived from adipose tissue, has gained attention 
as a potential therapy for KOA. As patients increasingly utilize large language models (LLMs) like ChatGPT for health 
information, this study aimed to evaluate the patient-information quality and readability of AI-generated responses to 
a curated set of patient-centered questions on SVF therapy for KOA.

Methods  Thirty patient-centered questions were developed through literature review by two experts and then 
posed to ChatGPT-5 after asking it to answer from an orthopaedic specialist perspective. Responses from ChatGPT-5 
were evaluated by four orthopaedic specialists using three quality instruments: DISCERN, NLAT-AI (assessing five 
domains: Accuracy, Safety, Appropriateness, Actionability, and Effectiveness), and the Mika et al. scoring system. 
Readability was assessed using five standard metrics.

Results  Mean scores were as follows: DISCERN 44.61 ± 4.94 (Fair); for NLAT-AI domains, Accuracy 3.92 ± 0.50 (Good), 
Safety 3.23 ± 0.78 (Fair), Appropriateness 4.14 ± 0.32 (Good), Actionability 3.20 ± 0.67 (Fair), and Effectiveness 4.46 ± 0.35 
(Excellent); NLAT-AI (Total/ sum of five domains) 18.95 ± 1.93 (Good); Mika et al. 2.45 ± 0.49 (Fair). Readability metrics 
indicated an 11th to 12th grade reading level.

Conclusion  ChatGPT-5 provides fair-to-good quality responses to patient-centered questions about SVF in KOA. 
The answers are generally effective and clinically appropriate, with good accuracy, and often require only limited 
additional clarification. However, safety cautions and practical guidance are less consistently covered, and the reading 
level is relatively high. Further research is needed to clarify its role as an adjunct tool for patient education in this 
setting.
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Introduction
The global burden and prevalence of symptomatic knee 
osteoarthritis (KOA) are projected to increase further 
by mid-century, placing significant pressure on both 
patients and healthcare systems [1, 2]. Current nonsurgi-
cal treatments, including patient education, weight man-
agement, exercise, and intra-articular injections, provide 
symptomatic relief but are insufficient to permanently 
alter disease progression, and their effects are often of 
limited duration [3, 4]. These limitations have led to clini-
cal and research interest in biological therapies that can 
modulate inflammation, improve joint homeostasis, and 
promote structural healing [5].

Among orthobiologic options, adipose tissue-derived 
therapies, particularly uncultured stromal vascular frac-
tion (SVF), stand out due to their tissue abundance and 
low morbidity [6, 7]. SVF is a heterogeneous cell mixture 
composed of adipose-derived mesenchymal stem cells, 
endothelial progenitor cells, pericytes, fibroblasts, and 
various immune cells [8]. These cells are thought to sup-
press synovial inflammation, support chondrocyte activ-
ity, and promote extracellular matrix remodeling through 
paracrine, immunomodulatory, and trophic mechanisms 
[9, 10]. Some studies have reported that intra-articular 
SVF injections significantly improve pain and function in 
KOA at 12–24 months follow-up [11].

Today, patients increasingly turn to digital resources, 
such as the internet and large language models (LLMs), 

for health information [12, 13]. Digital resources are used 
for patient education in many areas, including musculo-
skeletal disorders, but their content quality and readabil-
ity vary [14, 15]. ChatGPT, one of these digital resources, 
has been available since November 2022. It facilitates 
access to information by interacting with users through 
its text comprehension and production capabilities. It has 
rapidly become widespread across a wide range of appli-
cations, including healthcare [16, 17]. Its most recent 
model, ChatGPT-5, was released in 2025. As interest in 
regenerative and biologic approaches in orthopaedics 
continues to grow, patients increasingly seek information 
about options such as SVF before or alongside clinical 
care, and LLMs are being used more often as part of that 
search. For this reason, it is important to establish how 
usable and safe the information provided by these models 
is for patients, and to ensure that this information is also 
reviewed by clinicians.

Therefore, this study aimed to evaluate the patient-
information quality and readability of AI-generated 
responses to a curated set of patient-centered ques-
tions on SVF therapy for KOA, when ChatGPT-5 was 
prompted to respond from an orthopaedic specialist per-
spective, and to describe the strengths and weak points of 
these responses. Thirty patient-centered questions were 
posed to ChatGPT-5, and its answers were evaluated 
using the DISCERN instrument for patient-information 
quality, the NLAT-AI framework for clinical suitability 
across accuracy, safety, appropriateness, actionability, 
and effectiveness, and the Mika et al. grading system to 
indicate whether the responses required additional expla-
nation, together with standard readability indices. To our 
knowledge, this study is the first to perform a quality and 
readability analysis of the responses given by an LLM to 
questions regarding the use of SVF in KOA.

Materials and methods
Question generation and strategy for asking the artificial 
intelligence model
Ethical approval for this study was granted by the Local 
Ethics Committee of Selçuk University Faculty of Medi-
cine (decision number: 2026/153). As the study involved 
no human participants, human data, or human tissue, 
informed consent was not applicable. The study was con-
ducted in accordance with the principles of the Declara-
tion of Helsinki.

A flowchart was constructed to illustrate the ques-
tion selection process (Fig. 1). A search was conducted 
on PubMed for entries containing the terms ‘stromal 
vascular fraction’ and ‘knee osteoarthritis’ in the ‘Title/
Abstract’ field. This initial search yielded 89 studies (as of 
August 20, 2025). These studies were then screened and 
refined to 67 that specifically addressed the use of SVF 
in KOA. From these 67 studies, a total of 1,088 questions 

Fig. 1  Development of the 30 patient-centered questions used in this 
study
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were extracted (N.M.). The mean number of questions 
per study was 16.24 ± 5.20 (range: 8 to 33). These 1,088 
questions were consolidated into a refined list of 100 
patient-centered questions through a curation process 
performed by two experts (M.A. (with a musculoskel-
etal system and regenerative medicine PhD) and N.M.). 
During this refinement, study-derived statements were 
translated into patient-style questions; duplicate or near-
duplicate items were removed, research-style statements 
were excluded, and overlapping questions were merged 
into a single patient-friendly wording, yielding a refined 
list of 100 patient-centered questions. This list was then 
further refined to a core set of 30 questions by M.A. by 
filtering them against the themes and findings of key 
studies [18–20] and prioritizing common patient infor-
mation needs and frequently searched topics. The final 30 
patient-centered questions were subsequently phrased to 
simulate how a patient might pose them to an AI chatbot 
like ChatGPT-5 and were written in a short, direct FAQ 
style covering benefit, suitability, procedure, safety, and 
practical issues such as cost and approval status. The final 
wording was reviewed by M.A., and patients were not 

involved in selecting or wording the final questions. The 
questions were categorized by content as follows: 2 ques-
tions pertained to the description and mechanism of the 
treatment, 10 focused on its efficacy, 6 addressed safety 
and eligibility concerns, 8 inquired about the procedure, 
and 4 questions related to evidence and funding (Table 
1).

All questions were posed to ChatGPT-5 on the same 
day (August 22, 2025) to ensure that all responses were 
generated under the same model conditions and could 
be scored consistently. To reflect a patient seeking an 
orthopaedic specialist explanation and to keep the con-
text consistent across all questions, we used the following 
prompt: “You are an experienced, patient-focused ortho-
paedic specialist with a PhD in regenerative medicine. 
You answer questions from patients about SVF (Stromal 
Vascular Fraction) therapy for knee osteoarthritis.” This 
wording was used to make the responder’s role explicit, 
not to search for an ideal prompt. Questions were asked 
from a newly created Gmail account after register-
ing a new ChatGPT account. Each question was asked 
in an isolated session using the same system prompt, 

Table 1  Questions posed to ChatGPT-5 and their categories
No Question Category
1 What is SVF therapy for knee osteoarthritis? Description/Mechanism

2 Is SVF effective for knee osteoarthritis? Efficacy

3 How does SVF work in knee osteoarthritis? Description/Mechanism

4 Does SVF reduce pain in knee osteoarthritis? Efficacy

5 Does SVF improve range of motion in knee osteoarthritis? Efficacy

6 Does SVF reduce knee stiffness in knee osteoarthritis? Efficacy

7 Does SVF repair cartilage in knee osteoarthritis? Efficacy

8 Does SVF slow the progression of knee osteoarthritis? Efficacy

9 Can SVF delay the need for a knee replacement? Efficacy

10 At what disease stage is SVF most appropriate for knee osteoarthritis? Safety/Eligibility

11 Who should not receive SVF for knee osteoarthritis? Safety/Eligibility

12 Is SVF safe for older adults with knee osteoarthritis? Safety/Eligibility

13 Is SVF safe for people with knee osteoarthritis who have other medical conditions? Safety/Eligibility

14 Can SVF be given to both knees on the same day? Procedure

15 How is SVF obtained for use in knee osteoarthritis? Procedure

16 How is SVF administered for knee osteoarthritis? Procedure

17 Is anesthesia required for an SVF knee injection? Procedure

18 Should an SVF knee injection be performed under ultrasound guidance? Procedure

19 Is any special preparation required before SVF for knee osteoarthritis? Procedure

20 How long does an SVF knee injection take? Procedure

21 How many SVF treatments are typically needed for knee osteoarthritis? Procedure

22 When are benefits typically expected after SVF for knee osteoarthritis? Efficacy

23 How long do the benefits of SVF last in knee osteoarthritis? Efficacy

24 What are the most common side effects of SVF for knee osteoarthritis? Safety/Eligibility

25 Are there any risks or complications with SVF for knee osteoarthritis? Safety/Eligibility

26 Is SVF FDA-approved for knee osteoarthritis? Evidence/Funding

27 How much does SVF cost for knee osteoarthritis? Evidence/Funding

28 Is SVF for knee osteoarthritis covered by health insurance? Evidence/Funding

29 What is the evidence level supporting SVF for knee osteoarthritis? Evidence/Funding

30 How does SVF compare in effectiveness with other knee osteoarthritis injections? Efficacy



Page 4 of 11Mercan et al. BMC Musculoskeletal Disorders          (2026) 27:348 

preventing memory transfer between sessions. Refer-
ences were not requested as part of the questions or the 
opening wording. Questions and ChatGPT responses are 
provided in Supplementary Material 1.

Quality assessment
Three different quality scoring systems were used in 
the study, and it was planned to evaluate each response 
within a broader framework using these quality scor-
ing systems with different contents (Fig.  2). The qual-
ity assessment of the responses was conducted by four 
observers (E.E., M.E., T.Ç., and S.Ç.), all orthopaedic 
specialists who use regenerative orthobiologics in their 
current clinical practice. All four observers rated all 30 
responses using DISCERN, NLAT-AI, and the Mika et al. 
score.

The DISCERN scale was used to evaluate the quality 
of the patient information texts. DISCERN consists of 16 
items, each scored on a scale of 1 to 5. Each text receives a 
total score ranging from 16 to 80, with higher scores indi-
cating higher quality. The first 8 items of DISCERN assess 
reliability, the next 7 items evaluate treatment-specific 
details, and the final item rates the overall quality [21].

The Natural Language Assessment Tool for AI (NLAT-
AI) scoring system was used to assess the suitability of 
the artificial intelligence responses for clinical use, based 
on a multidimensional expert evaluation framework 
[22]. This system covers five domains: Accuracy, Safety, 
Appropriateness, Actionability, and Effectiveness. In this 
study, the Accuracy score reflects the clinical correctness 
of the answer text as judged by the orthopaedic observ-
ers, not the checking of any references that may appear in 
the response. Each domain is scored on a 5-point Likert 
scale (5 = Strongly Agree, 4 = Agree, 3 = Neutral, 2 = Dis-
agree, 1 = Strongly Disagree).

The Mika et al. scoring system, which provides a 
grading model indicating whether ChatGPT responses 
require additional explanation, was also used [23]. This 
system was initially developed for ChatGPT responses 

related to hip arthroplasty and has since been applied in 
other orthopaedic studies [24, 25]. Scores in this system 
range from 1 to 4 (1 = Excellent response not requiring 
clarification; 2 = Satisfactory requiring minimal clarifi-
cation; 3 = Satisfactory requiring moderate clarification; 
4 = Unsatisfactory requiring substantial clarification) 
(Table 2). Unlike the DISCERN and NLAT-AI scoring 
systems, a lower score in this system indicates better 
response quality.

Readability assessment
The readability of ChatGPT responses was evaluated 
with five algorithms commonly and establishedly used 
in health communication: Flesch Reading Ease (FRE), 
Flesch-Kincaid Grade Level (FKGL), Gunning Fog Index 
(GFI), Simple Measure of Gobbledygook (SMOG), and 
Coleman-Liau Index (CLI) (Fig.  2). The use of multiple 
tools was preferred in order to reduce biases specific to a 
single formula. FRE produces a score between 0 and 100, 
and a higher score indicates easier readability. GFI and 
FKGL provide a grade-level (year/grade) output based 
on sentence length/word structure, and for example, 12 
indicates that the text is approximately at the 12th-grade 
level. CLI similarly provides a grade level but is based 
on character counts. SMOG produces a grade-level esti-
mate frequently used for health messages, based on the 
density of multisyllabic words. As a general rule, lower 
grade-level scores indicate easier readability. Readability 
analyses were performed by N.M. on the website read-
abilityformulas.com (accessed September 02, 2025).

Statistical analysis
The scores from four raters for DISCERN (Total), NLAT-
AI (its five domains and Total), and Mika et al. scores 
were averaged at the response level. Descriptive statis-
tics for these scores are presented as mean ± standard 
deviation (SD) and range (minimum–maximum). Inter-
rater reliability was assessed using a two-way random-
effects, absolute agreement, average-measures intraclass 

Fig. 2  Overview of the assessments performed for ChatGPT responses
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correlation coefficient, ICC(A,4), based on a two-way 
ANOVA model (Shrout & Fleiss / McGraw & Wong con-
vention). For completeness, the single-measure ICC(A,1) 
was also calculated. The reliability was interpreted as fol-
lows: poor (0.00–0.20), fair (0.21–0.40), moderate (0.41–
0.60), good (0.61–0.80), and excellent (0.81–1.00) [26, 
27]. The relationship between scales was examined using 
Spearman’s rank correlation coefficient (ρ). To ensure 
consistent directionality across all scoring systems (where 
a high score indicates better quality), the Mika et al. 
scores were multiplied by − 1 prior to analysis, as a lower 
raw score originally indicated better quality. The strength 
of the correlation (|ρ|) was classified with the following 
bands: negligible (< 0.20), weak (0.20–0.39), moderate 
(0.40–0.59), strong (0.60–0.79), and very strong (≥ 0.80). 
Group differences based on question categories (Efficacy, 
Procedure, Safety/Eligibility, Evidence/Funding, Descrip-
tion/Mechanism) for the scores (DISCERN, NLAT-AI 
(Total), Mika et al. score) and readability metrics were 
evaluated with the Kruskal–Wallis test. For significant 
results, pairwise comparisons were conducted using the 
Mann–Whitney U test with a Holm correction for mul-
tiple comparisons. In this section, data are reported as 
median (range) for ease of interpretation. Analyses were 
conducted in a Python 3.11 environment. All tests were 
two-tailed, and a p value of < 0.05 was considered statisti-
cally significant.

Results
The ChatGPT-5 responses generally exhibited a consis-
tent patient information narrative structure. 90% (27/30) 
of responses began with an introductory paragraph 
that summarized the query content, and similarly, 90% 
(27/30) were structured with subheadings such as ‘Here’s 
how it works,’ ‘What to Expect,’ ‘Evidence & Consider-
ations,’ and ‘Risks/Side Effects.’ 70% (21/30) of responses 
contained a summary/conclusion section ending with 
phrases like ‘In summary,’ ‘Bottom line,’ or ‘Overall.’

A common and comparable rating category frame-
work was designed for the three scales. While established 
benchmarks from the literature were maintained for DIS-
CERN, the score ranges for NLAT-AI (domains and total) 
and Mika et al. score were divided into five bands of equal 
width between the minimum and maximum scores, cre-
ating interpretation categories similar to those of DIS-
CERN. This provided consistent and directly comparable 
thresholds (Excellent/Good/Fair/Poor/Very poor) across 
all scales (Table 3).

For the 30 responses rated by four observers, the 
mean total DISCERN score was 44.61 ± 4.94 (range: 
34.25–51.25). The mean NLAT-AI domain scores were 
as follows: Accuracy 3.92 ± 0.50 (range: 3.00–5.00), Safety 
3.23 ± 0.78 (range: 2.00–4.75), Appropriateness 4.14 ± 0.32 
(range: 3.75–5.00), Actionability 3.20 ± 0.67 (range: 2.00–
4.25), and Effectiveness 4.46 ± 0.35 (range: 4.00–5.00); 
the mean NLAT-AI (Total) score was 18.95 ± 1.93 (range: 
15.75–23.25). In terms of the rating categories, the mean 
scores fell into the ‘Fair’ band for DISCERN; within 
NLAT-AI, Accuracy and Appropriateness were ‘Good’, 
Effectiveness was ‘Excellent’, whereas Safety and Action-
ability were ‘Fair’; the NLAT-AI (Total) score was ‘Good’; 
and the Mika et al. score was ‘Fair’ (Table 4).

Interobserver reliability, assessed by ICC(A,4), was 
found to be 0.821 for DISCERN, 0.801 for NLAT-AI 
(Total), and 0.746 for the Mika et al. score. On a domain 
basis, the values were: Safety 0.811, Accuracy 0.803, 
Appropriateness 0.684, Actionability 0.768, and Effective-
ness 0.694. The accompanying single-measure ICC(A,1) 
values (for DISCERN 0.535, for NLAT-AI (Total) 0.502, 
for Mika et al. score 0.423) indicated moderate agree-
ment at the individual rater level, supporting the use of 
mean scores for primary analyses (Table 4).

Regarding score distributions, DISCERN clustered 
most responses in the ‘Fair’ band. Within NLAT-AI, 
Appropriateness and especially Effectiveness were clus-
tered in the upper bands (mostly Excellent), while Safety 
and Actionability were more broadly distributed across 
the middle bands. NLAT-AI (Total) was predominantly 
in the Good band, and the Mika et al. scores were con-
centrated in the ‘Good/Fair’ bands, being sparse at the 
extremes. This pattern summarizes the domain-specific 
quality variation and the comparability of the scales 
(Table 5).

Table 2  ChatGPT response rating system by Mika et al
Score Description
1 Excellent response not requiring clarification

2 Satisfactory requiring minimal clarification

3 Satisfactory requiring moderate clarification

4 Unsatisfactory requiring substantial clarification

Table 3  Rating categories and numerical thresholds for DISCERN, NLAT-AI, and Mika et al. scores
Rating Category DISCERN NLAT-AI Domains

(1–5)
NLAT-AI Overall
(5–25)

Mika
(1–4)

Excellent 62.01–80.00 4.21–5.00 21.01–25.00 1.00–1.60

Good 50.01–62.00 3.41–4.20 17.01–21.00 1.61–2.20

Fair 38.01–50.00 2.61–3.40 13.01–17.00 2.21–2.80

Poor 27.01–38.00 1.81–2.60 9.01–13.00 2.81–3.40

Very poor 16.00–27.00 1.00–1.80 5.00–9.00 3.41–4.00
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Direction-aligned Spearman correlations (-Mika et 
al. score) indicated the level of agreement between the 
scales: The correlation between DISCERN and NLAT-AI 
(Total) was weak and statistically insignificant (ρ = 0.301, 
p = 0.106); the correlation between DISCERN and Mika 
et al. score was moderate and significant (ρ = 0.466, 
p = 0.0095); and the correlation between NLAT-AI (Total) 
and Mika et al. score was very strong and highly signifi-
cant (ρ = 0.874, p < 0.0001). These patterns demonstrate 
that the Mika et al. score captures quality dimensions 
similar to both DISCERN and NLAT-AI (Total), while 
also suggesting that DISCERN and NLAT-AI (Total) 
themselves reflect partially different aspects of quality 
(Table 6).

The median word countof the responses was 265.5 
(range: 148–477). Readability indices converged on 
a generally difficult-to-read profile: median FRE was 
42.5(range: 20–52), median FKGL was 10.9 (range: 
9.25–14.25), median GFI was 12.6 (range: 10.60–15.30), 
median SMOG was 10.1 (range: 8.29–12.26), and median 
CLI was 13.8 (range: 11.19–17.89). Overall, this corre-
sponds to approximately an 11th-grade reading level. 
The mean wordcount across responses is shown (Fig. 3), 

whereas mean ± SD values for the readability metrics are 
presented (Table 7).

No significant differences were found in DISCERN, 
NLAT-AI (Total), or Mika et al. scores across the dif-
ferent question categories (Kruskal-Wallis, P > 0.05 
for all) (Table  8). Similarly, no significant differences 
were observed in readability metrics across categories 
(p > 0.05). Only the word count showed a significant dif-
ference (Kruskal-Wallis p = 0.002; post-hoc analysis 
with Holm correction: Evidence/Funding > Procedure 
(p = 0.036) and > Efficacy (p = 0.040) (Table 9).

Discussion
As the role of LLMs in patient education expands, the 
systematic evaluation of the quality, reliability, and 
accessibility of the information they produce is becom-
ing increasingly important. This study comprehensively 
evaluated the information quality, clinical relevance, 
and readability of ChatGPT-5-generated responses to 30 
patient-centered questions regarding SVF in the manage-
ment of KOA. Evaluation by four observers revealed that 
ChatGPT-5 responses were of fair-to-good quality across 
different metrics: a fair quality rating for the DISCERN 
score, a good quality rating for the NLAT-AI (Total) 
score, and a fair quality rating for the Mika et al. score. 
This aligns with previous reports on LLMs in ortho-
paedics [28, 29]. While this demonstrates the capacity 
of LLMs to provide structured information on complex 
medical topics, it also demonstrates that their use alone, 
without human expert supervision, remains a significant 
limitation.

The NLAT-AI subscale analysis provided impor-
tant clues about the model’s strengths and weaknesses. 
Responses showed strong performance in the Effective-
ness and Appropriateness domains, but significant weak-
nesses in the Safety and Actionability domains (Table 5). 

Table 4  Descriptive statistics for scales and inter-rater reliability
Scale Mean ± SD Range

Min–Max
Rating Category ICC(A,4) Reliability Grade

DISCERN (Total) 44.61 ± 4.94 34.25–51.25 Fair 0.821 Excellent

NLAT-AI (Accuracy) 3.92 ± 0.50 3.00–5.00 Good 0.803 Good

NLAT-AI (Safety) 3.23 ± 0.78 2.00–4.75 Fair 0.811 Excellent

NLAT-AI (Appropriateness) 4.14 ± 0.32 3.75–5.00 Good 0.684 Good

NLAT-AI (Actionability) 3.20 ± 0.67 2.00–4.25 Fair 0.768 Good

NLAT-AI (Effectiveness) 4.46 ± 0.35 4.00–5.00 Excellent 0.694 Good

NLAT-AI (Total) 18.95 ± 1.93 15.75–23.25 Good 0.801 Good

Mika et al. score 2.45 ± 0.49 1.50–3.50 Fair 0.746 Good

Table 5  Distribution of rating categories according to scales 
(n = 30)
Scale Excellent Good Fair Poor Very poor
DISCERN (Total)   0   6 20 4 0

NLAT-AI (Accuracy)   8 19   3 0 0

NLAT-AI (Safety)   4   9   8 9 0

NLAT-AI (Appropriateness) 10 20   0 0 0

NLAT-AI (Actionability)   3 10   9 8 0

NLAT-AI (Effectiveness) 22   8   0 0 0

NLAT-AI (Total)   5 18   7 0 0

Mika et al. score   1   9 13 6 1

Table 6  Inter-scale Spearman rank correlations (direction-aligned)
Pair Spearman ρ Correlation strength p value
DISCERN vs. NLAT-AI (Total) 0.301 Weak 0.1064

DISCERN vs. Mika et al. score (-) 0.466 Moderate 0.0095

NLAT-AI (Total) vs. Mika et al. score (-) 0.874 Very strong < 0.0001



Page 7 of 11Mercan et al. BMC Musculoskeletal Disorders          (2026) 27:348 

Clinically, this matters because an answer may sound 
convincing yet still fail to clearly state who the treat-
ment may not be suitable for, what the key risks are, or 
when particular caution is needed. This finding is con-
sistent with previous studies reporting that LLMs often 
fail to provide safety warnings, contraindications, and 
clear next-step recommendations, but rather excel at 

conveying general information [30–32]. These weak-
nesses are particularly critical for experimental treat-
ments with immature evidence bases, such as SVF [33]. 
The deficiencies in safety-related information and clear 
guidance on actionable steps highlight a significant limi-
tation, as patients may not receive adequate warnings 
regarding potential contraindications or practical next 
steps, which could lead to harmful outcomes in real-
world clinical settings. For SVF therapy in KOA, under-
standing the potential risks and assessing the treatment’s 
suitability for the individual patient is at least as impor-
tant as understanding how it may work. This also helps 
explain the weak DISCERN vs. NLAT-AI (Total) correla-
tion. DISCERN does cover treatment benefits and risks, 
but it mainly reflects overall patient-information quality 
and whether the content supports informed decision-
making in a balanced manner. NLAT-AI, by contrast, 

Table 7  Descriptive statistics for readability metrics (n = 30)
Metric Mean ± SD Range

Min–Max
Word count 275.43 ± 80.03 148–477

Flesch Reading Ease 41.43 ± 6.67 20–52

Flesch-Kincaid Grade Level 10.91 ± 1.14 9.25–14.25

Gunning Fog Score 12.59 ± 1.14 10.60–15.30

SMOG Index 10.09 ± 0.98 8.29–12.26

Coleman Liau Index 13.82 ± 1.36 11.19–17.89

Fig. 3  Word count of ChatGPT responses across the 30 questions. The dashed vertical line indicates the mean word count (275.43) across all responses
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evaluates clinical suitability more directly, including sepa-
rate domain ratings for Accuracy, Safety, and Actionabil-
ity. As a result, a response may score well on DISCERN 
while still scoring lower on NLAT-AI when warnings are 
not stated clearly enough or when practical guidance is 
limited. For patient-relevant quality, both perspectives 
are important. However, Safety and Actionability are 
especially critical when the content may influence patient 
decisions, because they reflect whether risk warnings and 
clear practical guidance are adequately provided.

Readability analyses showed that the responses were 
written at approximately a high-school level (Table 
7), which is above the commonly recommended read-
ing level for patient materials by the American Medical 
Association (AMA) and the National Institutes of Health 
(NIH). This is consistent with literature in orthopaedics 
showing that both traditional web-based content and 
LLM outputs have similar readability issues [34–36]. 
High readability levels can make it difficult for patients 
with low health literacy to understand and use this infor-
mation. This can obviously be mitigated by simplifying 
the language and formatting the text in a patient-friendly 
way. The orthopaedic specialist prompt used in our que-
ries may not accurately reflect how patients ask questions 

in real life or what they typically need from an answer, 
and may have resulted in the model giving more formal 
responses, which could have contributed to the higher 
readability levels and the very high scores in the NLAT-
AI Effectiveness domain.

The lack of statistically significant differences in DIS-
CERN, NLAT-AI total, Mika et al. scores, and readability 
metrics across question categories suggests that Chat-
GPT-5 uses a consistent, category-independent response 
generation template. This may indicate that ChatGPT-5 
adopts a predefined approach to providing general medi-
cal information rather than the content of the question. 
For example, a patient question inquiring about the effec-
tiveness of a treatment and a question asking about the 
details of the procedure were answered with a similar 
structure (introduction, subheadings, summary) and at a 
similar level of language complexity. This consistency can 
be interpreted as an indication that ChatGPT-5 has inter-
nalized the standard medical text structures in the train-
ing data. However, this also means that ChatGPT-5 may 
be insufficient to produce more context-sensitive and 
deeply focused responses, particularly in more specific 
and patient-critical categories such as safety and proce-
dure. The literature has reported that LLMs can provide 

Table 8  Comparison of scales by question category
Scale Efficacy

(n = 10)
Procedure
(n = 8)

Safety/
Eligibility
(n = 6)

Evidence/
Funding
(n = 4)

Description/
Mechanism
(n = 2)

p value*

DISCERN
(Total)

47.88
(44.25–51.25)

40.12
(34.25–50.75)

42.38
(38.00–51.25)

45.12
(40.75–49.00)

45.00
(42.25–47.75)

0.069

NLAT-AI
(Total)

17.12
(15.75–21.00)

18.38
(17.00–23.25)

19.62
(18.00–22.00)

21.00
(18.50–21.50)

17.75
(16.00–19.50)

0.128

Mika et al. score 2.50
(1.75–3.00)

2.75
(1.75–3.50)

2.25
(1.50–2.75)

2.25
(1.75–2.50)

2.50
(2.00–3.00)

0.503

Data presented as median (range)

*Kruskal–Wallis test

Table 9  Comparison of readability metrics by question category
Metric Efficacy

(n = 10)
Procedure
(n = 8)

Safety/
Eligibility
(n = 6)

Evidence/
Funding
(n = 4)

Description/
Mechanism
(n = 2)

p value*

Word count 263
(168–369)

208.5 
(148–294)

248.5
(213–304)

425.5
(336–477)

322
(312–332)

0.002

Flesch-Reading Ease 42.5
(20–50)

43.5
(34–50)

43.5
(34–52)

38
(30–52)

41.5
(41–42)

0.823

Flesch-Kincaid Grade Level 10.69
(9.72–14.25)

10.57
(9.84–12.26)

10.80
(9.43–12.15)

11.75
(9.25–12.78)

10.59
(10.46–10.72)

0.943

Gunning Fog Index 11.80
(10.60–15.30)

12.55
(11.00–14.00)

13.05
(11.80–13.90)

13.05
(12.20–14.50)

12.65
(12.10–13.20)

0.282

SMOG Index 9.52
(8.29–12.14)

10.20
(9.44–11.00)

10.36
(8.79–11.27)

10.50
(10.18–12.26)

9.74
(9.29–10.19)

0.275

Coleman-Liau Index 14.32
(13.29–17.89)

12.84
(11.63–15.25)

13.01
(11.19–14.76)

14.22
(13.24–15.05)

14.09
(13.90–14.28)

0.236

Data presented as median (range)

*Kruskal-Wallis test. Post-hoc (Holm-corrected Mann-Whitney U): Evidence/Funding vs. Procedure, p = 0.036; Evidence/Funding vs. Efficacy, p = 0.040; other 
comparisons were not significant
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answers of similar complexity even to medical questions 
of varying difficulty levels [37–39]. These findings sug-
gest that there is still room for improvement in generat-
ing customized content specific to the question type and 
tailoring readability to context for LLMs.

It is noteworthy that, a statistically significant difference 
was found only in word count across question catego-
ries. Specifically, responses to questions in the Evidence/
Funding category were significantly longer than those in 
the Procedure and Efficacy categories. This suggests that 
ChatGPT-5 tends to produce more comprehensive and 
detailed responses to explain complex and multidimen-
sional topics such as FDA approval, insurance coverage, 
cost, and level of scientific evidence. Conversely, it tends 
to produce more concise and structured responses in cat-
egories that contain relatively standard and descriptive 
information, such as Procedure or Efficacy. It should be 
kept in mind that the distribution of question numbers in 
different question categories may have affected the statis-
tical power of comparisons between categories.

Our findings become more relevant when contextu-
alized within the current state of clinical evidence and 
regulatory framework for SVF in KOA. While existing lit-
erature suggests that SVF can significantly improve pain 
and function in the short- to medium-term and that its 
safety profile is generally acceptable, there is consider-
able heterogeneity across studies in terms of cell prepa-
ration methods (enzymatic/mechanical), dose, protocol, 
and follow-up durations [11, 40, 41]. This methodological 
heterogeneity may explain why ChatGPT-5 performs rel-
atively well in compiling general and promising informa-
tion from the literature on efficacy and overall suitability, 
but falls short on context-sensitive, complex, and rapidly 
changing issues such as patient selection, contraindica-
tions, risk management, procedural details, and, partic-
ularly, regulatory status [42]. For example, the stringent 
regulation of adipose-derived SVF in the United States 
because it exceeds the minimal manipulation criterion [6] 
makes it imperative that the model provides clear, up-to-
date, and jurisdiction-specific information on this topic.

Our study findings offer several practical implications 
for clinical use and future research. First, the systematic 
integration of safety and actionability appears impor-
tant. Adding more structured safety and actionability 
elements to LLM responses, including risk-benefit bal-
ance, absolute and relative contraindications (red flags), 
management of potential side effects, and when to con-
sult a physician, may help improve the Safety and Action-
ability scores of the NLAT-AI. This is an area that may 
be explored further, including through prompt design. 
Second, readability optimization is also important 
for effective patient information delivery. Presenting 
LLM outputs in a simpler, more patient-friendly for-
mat and aiming for a lower reading level may be worth 

considering, particularly to better serve patients with 
varying information needs and literacy levels. The third 
important implication relates to transparency, source 
attribution, and uncertainty management. Consistent 
with the DISCERN logic, responses could include the 
date of creation, references to sources used, and clear 
statements regarding the strength/limitations of the evi-
dence (e.g., “Randomized controlled trials (RCTs) are 
limited,” “Long-term outcomes remain uncertain”), which 
may help align patients’ expectations with a realistic level. 
For rapidly evolving therapies such as SVF and those with 
evolving regulatory frameworks, it may be worth explor-
ing domain-specific and regularly updated knowledge 
bases that provide LLMs with access to current evidence-
based data and current guidance from regulatory organ-
isations like FDA.

Our findings demonstrate ChatGPT-5’s potential as 
a complementary tool for patient information, but also 
highlight areas for improvement (e.g., targeted improve-
ments such as engineering to improve response quality 
and reliability, readability optimization, transparent ref-
erencing, and dynamic information update systems). It is 
anticipated that when the integration of SVF and similar 
innovative therapies into clinical practice is supported 
by high-quality evidence from larger-scale, long-term, 
blinded RCTs and standardized reporting frameworks, 
ChatGPT-5’s role in patient information and decision 
support in this dynamic field will be strengthened and 
become more reliable. These findings are particularly rel-
evant for SVF in KOA, where patient selection, expecta-
tion management, and risk discussion are central to the 
consultation. If caution points and practical direction are 
incomplete, a reader may be more likely to form unrealis-
tic expectations, misunderstand suitability, or pursue the 
intervention without appropriate individualized evalua-
tion and follow-up planning. Given the weaker Safety and 
Actionability, this content should be used only as a start-
ing point for discussion with a physician, not as a stand-
alone guide for personal decisions.

This study has several limitations that must be acknowl-
edged. The questionnaire, though rigorously derived from 
scientific literature, consisted of a limited set of 30 ques-
tions designed to simulate patient inquiries. Although 
the questions were phrased in a direct patient-question 
style, patients were not involved in selecting the final 
question set or reviewing the final wording, which may 
limit how well the set reflects real-life phrasing, patient 
priorities, and the more spontaneous or emotional nature 
of real-world patient questions. Future studies may fur-
ther strengthen the question set by inviting patients 
to review the wording and to indicate which concerns 
they prioritize most. The question set used in this study 
was not a psychometrically validated instrument; there-
fore, the findings should be considered exploratory and 
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interpreted with caution when generalizing beyond this 
question pool. The evaluation of responses, despite excel-
lent inter-rater reliability, was based on the subjective 
judgments of a panel of orthopaedic specialists. These 
observers are clinically involved in orthobiological treat-
ments, which may create potential value judgment bias, 
and assessments by other groups, such as primary care 
physicians or patients, might yield different perspectives 
on quality and appropriateness. Because we asked for an 
orthopaedic specialist perspective, the answers may have 
been longer and more formal; therefore, readability and 
Effectiveness scores may be higher than what might be 
seen when patients ask questions without such guidance. 
The generalizability of our findings is also constrained, as 
responses were collected on a single date from a single 
AI model (ChatGPT-5), whose performance is subject to 
change with updates. Accordingly, our results should be 
understood as a snapshot of that specific date, and the 
same questions may yield different answers as the model 
changes over time. Future work may repeat the same 
question set at different times and with different ways 
of asking the same questions. Our assessment was also 
limited to English content, which may not reflect perfor-
mance in other languages. Additionally, we deliberately 
abstained from verifying the scientific sources occasion-
ally cited by ChatGPT-5. Whether citations appear can 
depend on how the question is asked, and even when 
correct sources are provided, they may not be practical 
for many patients to read and use. Therefore, this study 
does not comment on citation validity; our ratings reflect 
the clinical correctness of the answer text as evaluated 
by orthopaedic specialists. While this was considered 
ethically responsible to avoid legitimizing potentially hal-
lucinated references, it limited our ability to assess the 
model’s absolute performance in providing source trans-
parency and evidence-based information. The strengths 
of this study include the use of multiple, validated assess-
ment tools (DISCERN, NLAT-AI, Mika et al. scoring), a 
four-observer design, a standardized rating scheme, and 
high interobserver reliability.

Conclusion
In conclusion, when asked to answer from an orthopae-
dic specialist perspective, ChatGPT-5 provided fair-to-
good quality responses to patient-centered questions 
about SVF in KOA, with strong performance in effective-
ness, accuracy, and appropriateness. However, more lim-
ited coverage of cautions and practical guidance, together 
with a relatively high reading level, reduces its suitability 
as a stand-alone information source. In this setting, the 
responses are better considered as supportive material 
to complement clinical discussion rather than replace it, 
and further research is needed to clarify how such out-
puts can be used for patient education.
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