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ABSTRACT

Background: The advancement of generative artificial intelligence (AI) technologies is affecting 
how individuals seek and consume information. Large language models (LLMs) are increasingly 
being used for health-related inquiries, including surgical information, yet concerns remain 
regarding the quality of evidence-based content they provide.
Methods: A systematic review per PRISMA guidelines was conducted to evaluate the accuracy, 
quality, and readability of LLMs in responding to surgery-related questions. Studies were retrieved 
from MEDLINE, CENTRAL, and EMBASE databases related to LLM-generated responses to patient-
centered surgical inquiries (December 2024) and were included if they presented patient-centered 
surgical questions to an LLM, defined relevant outcome measures, and used quantitative evaluation 
scales to assess LLM-responses. Quantitative synthesis involved a linear mixed-effects model, using 
estimated marginal means and Holm-adjusted post-hoc comparisons to assess model performance.
Results: 64 studies comprising 1,664 surgical questions across 12 surgical subspecialties were 
included. The most evaluated LLMs were ChatGPT-3.5 (70.3%) followed by ChatGPT-4.0 (37.5%) 
and Google Gemini (23.4%). ChatGPT (pooled analysis of versions 3.0, 3.5 and 4.0) scored higher 
in accuracy compared to other LLMs (74.7% ± 2.5 vs 65.9% ± 3.2, p = 0.004). However, all LLMs 
underperformed in quality compared to standard patient education materials, as measured by the 
DISCERN instrument. ChatGPT scored significantly lower (51.8 ± 1.8 vs 65.6 ± 2.4, p < 0.0001), as did 
other LLMs (49.7 ± 2.7 vs 65.6 ± 2.4, p < 0.0001), compared to standard patient education materials. 
Readability, measured by the Flesch-Kincaid Grade Level was higher in ChatGPT compared to other 
LLMs (13.4 ± 0.3 vs 10.5 ± 0.5, p < 0.0001).
Conclusions: LLMs are an emerging tool in surgical patient education, but demonstrate limitations 
related to content quality. Further refinements in AI-generated health content can further improve 
clarity, reliability, and surgery-specific accuracy.
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1.  INTRODUCTION

As artificial intelligence (AI) continues to advance and become 
more accessible, its adoption across diverse fields has accel-
erated [1]. In particular, generative AI and large language 
models (LLMs) are increasingly being integrated into roles 
that require greater nuance and complexity [2]. In health-
care, providers and patients alike are more frequently turning 
to these tools for tasks ranging from medical education and 

clinical decision support to administrative workflow improve-
ment, patient engagement, and information retrieval [3–9]. 
Additionally, AI-driven chatbots, particularly those utilizing 
natural language processing (NLP) and machine learning, have 
gained traction for their ability to act as accessible, real-time 
sources of health information [10–12]. Their ability to enhance 
healthcare efficiency and personalize patient interactions has 
positioned them as promising tools in the evolving landscape 
of digital health technology [13–15].
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Among these emerging technologies, AI-driven chatbots 
such as the Chat Generative Pre-Trained Transformer (ChatGPT), 
have garnered global attention for their potential role in deliv-
ering healthcare information [16]. With advanced NLP capa-
bilities, LLMs have the ability to bridge communication gaps 
and enhance efficiency by delivering real-time responses to 
health-related queries [15,17,18]. As patients increasingly 
seek medical information online, these tools present a unique 
opportunity to supplement traditional sources of healthcare 
information. In surgical contexts, both patients and providers 
are exploring the utility of LLMs. Patients may seek procedure- 
related information, guidance, and advice through LLMs, while 
healthcare providers may leverage them to streamline the deliv-
ery of educational materials, improving patient preparedness, 
perioperative support, and knowledge [15,19]. Thus far, the util-
ity of ChatGPT has been assessed in various surgical specialties, 
including plastic and reconstructive surgery [20–22], orthope-
dic surgery [23], and vascular surgery [24,25]. Throughout the 
perioperative period, LLMs have been reported to assist with 
consultations [26,27], informed consent [28–30], and patient 
education, allowing individuals to ask questions related to their 
procedure [31–33]. Additionally, these models can provide per-
sonalized care [34,35], postoperative support [36–38], and guid-
ance in response to complications [39–41].

While LLMs are increasingly regarded as a valuable tool for 
patients, their adoption in the broader surgical field, where risk 
is high and informed decision-making is critical, is still nascent. 
Integration has been somewhat less rapid in comparison to other 
fields like primary care and telemedicine, where LLMs are being 
applied for patient interactions and virtual consultations [42,43]. 
Despite the increasing pool of data that highlights the relevance 
of AI-driven chatbots to healthcare, concerns remain regarding 
the accuracy, usability, safety, and quality of evidence-based 
content provided by LLMs in the context of perioperative care 
[44–46]. Physicians and patients alike may have concerns as 
to whether the information provided is comprehensive and 
adequate, and the fidelity with which they view AI guidance 
and its influence on clinical decision-making varies [10,47,48]. 
Though LLMs can access a vast amount of data and approaches  
clinician-level performance and knowledge, further refinement 
may be required [49–51].

As interest in the applications of generative AI in healthcare 
continues to grow, a systematic evaluation of its use in providing 
surgical patient education is valuable. This review seeks to sys-
tematically assess the accuracy, quality, and readability of LLMs 
in responding to patient-centered surgical questions. Through 
an analysis of these performance metrics, this work aims to eval-
uate the effectiveness of AI-driven chatbots in providing accu-
rate, reliable, high-quality surgical information.

2.  METHODS

2.1.  Search Criteria

A systematic search of MEDLINE, EMBASE, and Cochrane Central 
Register of Controlled Trials (CENTRAL) databases was con-
ducted in December 2024 following the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines. To identify studies evaluating LLM performance met-
rics, the search strategy included terms such as “chatbot,” “sur-
gery,” “accur*,” “readability,” “questions,” “patient,” and “education” 
(Supplementary File 1).

2.2.  Inclusion and Exclusion Criteria

Article screening was performed by AEH and AKP. Inclusion cri-
teria included studies evaluating LLMs in the context of surgical 
patient education and reported quantitative outcomes on vari-
ous performance metrics including accuracy, quality, and read-
ability using validated scales or scoring systems. Studies that 
did not assess LLM evaluation metrics using a detailed scoring 
methodology or did not report quantitative outcomes related 
to the quality of LLM-generated surgical patient education were 
excluded. The reference lists of all included full-text articles, as 
well as other relevant articles identified during the screening 
process, were examined to locate additional studies.

2.3.  Data Extraction

Study characteristics were independently extracted by AEH and 
AKP, including surgical procedure, evaluation method, LLMs 
evaluated, non-LLM comparisons, number of evaluators, and 
outcomes of interest. For studies evaluating LLM accuracy, qual-
ity, and readability, additional extracted characteristics included 
evaluation metrics, study results, consensus-based or indepen-
dent scoring, and the inter-rater agreement. Quality outcomes 
were assessed using various standardized metrics including the 
DISCERN instrument, JAMA Benchmark Criteria, Ensuring Quality 
Information for Patients (EQIP) and Global Quality Scores (GQS). 
The DISCERN instrument evaluates the reliability and quality of 
written health information, while the JAMA Benchmark Criteria 
assess source transparency based on authorship, attribution, 
currency, and disclosure [52,53]. Additionally, EQIP measures 
clarity and completeness in patient education materials, and 
GQS provides a global rating of information usefulness [54,55]. 
As for readability, the Flesch-Kincaid Grade Level (FKGL) and the 
Flesch Reading Ease Score (FRES) scales were most commonly 
used and extracted. FKGL estimates the U.S. grade level required 
to understand a text, with higher scores indicating greater read-
ing difficulty [56]. FRES evaluates readability on a 0–100 scale, 
where higher scores correspond to easier-to-read content [57]. 
Any data not reported in the original studies are labeled as 'not 
available (NA)' in Table 1.

2.4.  Statistical Analysis

Accuracy outcomes were separated into two groups: 1) those 
that reported an overall average score of the LLM responses and 
2) those that reported the proportion of responses that achieved 
the highest possible score on their respective evaluation scale. 
Many studies employed Likert scales to assess accuracy; to stan-
dardize these measures, all scales were adjusted to ensure a 
consistent directionality (e.g., higher scores indicating greater 
accuracy). To facilitate comparison across studies, the average 
score for each study was converted into a percentage to nor-
malize across different scoring scales (Supplementary File 2). For 
studies that did not report a standard deviation, a proxy value 
was imputed using the median standard deviation from the 
other included studies in the same outcome grouping.

As for quality and readability outcomes, due to the scoring 
differences among quality assessment tools (DISCERN, JAMA, 
EQIP, and GQS) and readability instruments (FKGL and FRES), 
we did not perform standardized mean difference (SMD) calcu-
lations or other cross-metric comparisons. Differences between 
detailed LLM classifications as well as broad LLM classifications 
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were calculated using a weighted linear mixed-effects model, 
with the study as the random intercept and the model as the 
fixed effect. The model was weighted by the number of ques-
tions and evaluations per study. Estimated marginal means 
and Holm-adjusted post-hoc comparisons was further used to 
assess model performance. An omnibus likelihood ratio test 
was conducted to evaluate the overall effect of model type on 
the outcome. In the broad LLM classifications, ChatGPT referred 
to ChatGPT-3.0, ChatGPT-3.5 and ChatGPT-4.0, whereas ‘Other 
LLMs’ included Google Gemini, Bing-Co-Pilot, Claude, Perplexity, 
and CLOVA X. Among evaluation of the broad LLM classifi-
cations, ChatGPT was set as the reference group. For detailed 
LLM classifications, LLMs assessed included: ChatGPT-3.0, 
ChatGPT-3.5, ChatGPT-4.0 and Google Gemini, while ‘Other 
LLMs’ encompassed Bing Co-Pilot, Claude, Perplexity, and 
CLOVA X. Additionally, MediSearch and OpenEvidence were 
considered as ‘health LLMs’ as they are specifically trained on 
medical literature, clinical guidelines, and scientific publications 
to improve the accuracy of medical queries. Among the eval-
uation of detailed LLM classifications, ChatGPT-3.5 was set as 
the reference group. Google search response scores were not 
included in the linear mixed model. All statistical analysis was 
conducted in R Studio (version 4.4.2, Vienna, Austria) using the 
‘lme4’ and ‘emmeans’ packages, with p < 0.05 considered statis-
tically significant.

3.  RESULTS

3.1.  Study Characteristics

A search of MEDLINE, EMBASE, and CENTRAL databases resulted 
in 295 unique articles for chatbot performance metrics, of which 
108 met criteria for full-text review (Supplementary File 3). 42 of 
the 108 articles were subsequently excluded during review due 
to lack of reporting on quantitative outcomes (n = 23) or study 
design (n = 19). Inter-rater agreement for abstract screening and 
full-text review was 93.0% and was resolved through discussion. 
After abstract and full-text review screening, 64 articles were 
included in the review [20–25,44,58–114].

The included studies, published between 2023 and 2024, 
evaluating chatbot performance metrics encompassed a total 
of 1,664 surgical questions asked to LLMs across 50 unique 
procedures (Table 1). There was a total of 375 evaluators with 
92.5% being surgeons from their respective fields. Most studies 
assessed LLM performance by presenting the question to the 
model, with an average of 26 questions per study (range: 3–151) 
and six evaluators (range: 1–45) conducting the assessments. 
Most evaluations (79.7%) were conducted independently, while 
20.3% of studies required evaluators to reach a consensus before 
assigning a final score.

The studies primarily focused on a wide range of orthope-
dic surgeries, accounting for 27 out of the 64 included studies 
(42.2%). Other specialties analyzed included plastic and recon-
structive surgery (7.8%), ophthalmology (7.8%), neurosurgery 
(7.8%), general surgery (7.8%), and oral and maxillofacial (4.7%). 
In terms of study outcomes, accuracy was the most assessed 
metric (57.8%), while 51.7% of studies evaluated readability and 
37.5% evaluated the quality of LLM-generated responses.

Regarding the LLMs evaluated, the most frequently assessed 
models were ChatGPT-3.5 (70.3%) and ChatGPT-4.0 (37.5%), 
followed by Google Gemini (22.0%), Bing Co-Pilot (6.3%), and 
Claude (4.7%). Most studies evaluated a single LLM (67.2%), 

while 20.3% evaluated two LLMs, and 12.5% evaluated three 
or more LLMs. Importantly, 20.3% of studies included a non-
LLM comparator, with standard educational materials (53.8%) 
being the most common, followed by Google search responses 
(30.8%), and health care providers responses (15.4%).

3.2.  Accuracy

Of the 37 studies evaluating accuracy, 73.0% calculated the 
overall average score of the responses based on a Likert scale, 
while 27.0% reported the proportion of responses that reached 
the highest Likert scale category (Table 2, Supplementary File 4). 
When converting the average score of the responses into a per-
centage, ChatGPT scored higher in accuracy compared to other 
LLMs (74.7% ± 2.5 vs 65.9% ± 3.2, p = 0.004) and performed com-
parably to standard patient education materials, with no statis-
tically significant difference (Table 3). Similarly, when examining 
detailed models and the proportion of responses that reached 
the highest Likert scale category, ChatGPT-4.0 outperformed 
Google Gemini (75.5% ± 8.1 vs 40.8% ± 7.5, p = 0.002).

3.3.  Quality

Of the 24 studies assessing quality, 58.3% utilized DISCERN, 
25% utilized JAMA Benchmark Criteria, 12.5% utilized 
EQIP, and 12.5% utilized GQS (Table 3). Among studies that 
employed the DISCERN instrument, standard patient educa-
tion materials scored higher than LLM-generated responses 
(65.6 ± 2.4 vs 51.8 ± 1.8, p < 0.0001 for ChatGPT and 49.7 ± 2.7 
for other AI models, p < 0.0001, Table 4). When analyzed by 
detailed model type, standard health materials outperformed 
each individual LLM (Table 5). Similarly, when applying the 
JAMA Benchmark Criteria, standard materials exceeded 
ChatGPT (2.6 ± 0.6 vs 0.3 ± 0.4, p = 0.002), with differences 
observed across ChatGPT model versions (Table 5). For GQS, 
health LLMs also surpassed both ChatGPT and other LLMs  
(4.3 ± 0.2 vs 4.7 ± 0.2, p < 0.0001 for ChatGPT and 4.1 ± 0.2 
for other AI models, p < 0.0001, Table 4), with significant dif-
ferences also observed between individual ChatGPT-3.5 and 
4.0 versions (Table 5). As for the EQIP assessment, health LLMs 
outperformed ChatGPT (36.1 ± 6.8 vs 30.5 ± 6.7, p = 0.0002); 
particularly in ChatGPT-4.0 responses (Table 5).

3.4.  Readability

Of the 33 studies that assessed readability, 87.8% utilized FKGL 
and 66.7% utilized FRES (Table 3). Overall, ChatGPT required a 
higher educational level compared to other LLMs (13.4 ± 0.3 vs  
10.5 ± 0.5, p < 0.0001) as well as standard education materi-
als (9.7 ± 0.6, p < 0.0001). This trend was also observed further 
among individual ChatGPT models (Table 5). As for ease of read-
ability, standard education materials had a greater ease of read-
ability compared to ChatGPT (54.8 ± 3.2 vs 33.6 ± 1.5, p < 0.0001) 
and other LLMs (47.0 ± 2.5, p = 0.04). Among detailed LLM clas-
sifications, standard education materials outperformed ease of 
readability for each individual ChatGPT model (Table 5).

4.  DISCUSSION

Despite their recent emergence, LLMs have been increasingly 
implemented across various surgical disciplines, where their 



A.E. Hall et al. 57

Ta
bl

e 
1 

| L
LM

 p
er

fo
rm

an
ce

 s
tu

dy
 c

ha
ra

ct
er

is
ti

cs
. T

hi
s 

ta
bl

e 
su

m
m

ar
iz

es
 k

ey
 s

tu
dy

 c
ha

ra
ct

er
is

ti
cs

 in
cl

ud
in

g 
su

rg
ic

al
 p

ro
ce

du
re

, e
va

lu
at

io
n 

m
et

ho
d,

 la
rg

e 
la

ng
ua

ge
 m

od
el

s 
(L

LM
s)

 
ev

al
ua

te
d,

 n
on

-L
LM

 c
om

pa
ri

so
ns

, e
va

lu
at

or
s,

 o
ut

co
m

es
 o

f i
nt

er
es

t a
nd

 m
et

ri
cs

 u
se

d

St
ud

y
Su

rg
ic

al
 p

ro
ce

du
re

Ev
al

ua
tio

n 
m

et
ho

d
LL

M
s 

ev
al

ua
te

d
N

on
-L

LM
 c

om
pa

ri
so

ns
Ev

al
ua

to
rs

O
ut

co
m

es
O

ut
co

m
e 

m
et

ri
cs

Ad
el

st
ei

n 
et

 a
l.,

  
20

24
 [5

8]
To

ta
l s

ho
ul

de
r  

ar
th

ro
pl

as
ty

10
 F

AQ
s

Ch
at

G
PT

-3
.5

Ev
id

en
ce

-b
as

ed
  

lit
er

at
ur

e
2 

or
th

op
ed

ic
 s

ur
ge

on
s

Ac
cu

ra
cy

Li
ke

rt
 s

ca
le

A
le

ss
an

dr
i-B

on
et

ti 
 

et
 a

l.,
 2

02
3 

[2
0]

Bo
dy

 c
on

to
ur

in
g 

 
su

rg
er

y
15

 F
AQ

s
Ch

at
G

PT
-3

.5
G

oo
gl

e 
se

ar
ch

4 
pl

as
tic

 s
ur

ge
on

s
Q

ua
lit

y
G

Q
S

A
l-S

ha
rif

 e
t a

l.,
  

20
24

 [5
9]

O
cu

lo
pl

as
tic

 s
ur

ge
rie

s
11

2 
FA

Q
s

Ch
at

G
PT

-3
.5

, G
oo

gl
e 

G
em

in
i

N
on

e
4 

oc
ul

op
la

st
ic

 s
pe

ci
al

is
ts

Ac
cu

ra
cy

Li
ke

rt
 s

ca
le

Em
pa

th
y

Li
ke

rt
 s

ca
le

Re
ad

ab
ili

ty
A

RI

A
l-S

he
hr

i e
t a

l.,
  

20
25

 [6
0]

H
ip

 a
rt

hr
os

co
py

10
 F

AQ
s

Ch
at

G
PT

-3
.5

N
on

e
2 

fe
llo

w
sh

ip
-t

ra
in

ed
 h

ip
  

pr
es

er
va

tio
n 

su
rg

eo
ns

Ac
cu

ra
cy

Li
ke

rt
 s

ca
le

Re
ad

ab
ili

ty
FK

G
L,

 F
RE

S

A
na

st
as

io
 e

t a
l.,

  
20

23
 [2

3]
Fo

ot
 a

nd
 a

nk
le

  
su

rg
er

ie
s

5 
FA

Q
s

Ch
at

G
PT

-3
.5

N
on

e
11

 o
rt

ho
pe

di
c 

su
rg

eo
ns

 a
nd

 
fe

llo
w

s
Q

ua
lit

y
D

IS
CE

RN

Ed
uc

at
io

na
l v

al
ue

A
IR

M

Ba
in

s 
et

 a
l.,

  
20

24
 [6

1]
To

ta
l k

ne
e 

 
ar

th
ro

pl
as

ty
60

 F
AQ

s
Ch

at
G

PT
-4

.0
Re

sp
on

se
s 

fr
om

  
ar

th
ro

pl
as

ty
-t

ra
in

ed
 

nu
rs

es

3 
fe

llo
w

sh
ip

-t
ra

in
ed

 s
ur

ge
on

s
A

pp
ro

pr
ia

te
ne

ss
Li

ke
rt

 s
ca

le

Pa
tie

nt
 c

om
fo

rt
Bi

na
ry

 s
ca

le
 a

nd
 

Li
ke

rt
 s

ca
le

Ba
le

l 2
02

3 
[2

1]
O

ra
l a

nd
 m

ax
ill

of
ac

ia
l 

su
rg

er
y

60
 F

AQ
s

Ch
at

G
PT

-3
.5

N
on

e
33

 s
ur

ge
on

s
Q

ua
lit

y
M

od
ifi

ed
 G

Q
S

Ca
rls

on
 e

t a
l.,

  
20

24
 [6

2]
Va

se
ct

om
y

15
 F

AQ
s

Ch
at

G
PT

-3
.5

, G
oo

gl
e 

G
em

in
i, 

Bi
ng

 C
o-

pi
lo

t, 
Pe

rp
le

xi
ty

, C
la

ud
e

N
on

e
2 

at
te

nd
in

g 
ur

ol
og

is
ts

,  
2 

ur
ol

og
y 

re
se

ar
ch

 fa
cu

lty
,  

1 
ur

ol
og

ic
al

 re
si

de
nt

 p
hy

si
ci

an

Ac
cu

ra
cy

Li
ke

rt
 s

ca
le

Re
ad

ab
ili

ty
FK

G
L,

 F
RE

S

Ca
sc

ia
to

 e
t a

l.,
  

20
24

 [6
3]

Fo
ot

 a
nd

 a
nk

le
  

su
rg

er
ie

s
20

 F
AQ

s
Ch

at
G

PT
-3

.5
Fo

ot
Ca

re
M

D
2 

po
di

at
ris

ts
Re

ad
ab

ili
ty

FK
G

L,
 F

RE
S

Q
ua

lit
y

JA
M

A
 b

en
ch

m
ar

k 
cr

ite
ria

, D
IS

CE
RN

Ch
er

vo
ns

ki
 e

t a
l.,

  
20

24
 [2

5]
Va

sc
ul

ar
 s

ur
ge

rie
s

24
 F

AQ
s

Ch
at

G
PT

-3
.5

, G
oo

gl
e 

G
em

in
i

N
on

e
6 

va
sc

ul
ar

 s
ur

ge
on

s
Ac

cu
ra

cy
Li

ke
rt

 s
ca

le

Co
m

pl
et

en
es

s
Li

ke
rt

 s
ca

le

A
pp

ro
pr

ia
te

ne
ss

Bi
na

ry
 s

ca
le

Re
ad

ab
ili

ty
FK

G
L,

 F
RE

S,
 G

FI

Co
he

n 
et

 a
l.,

  
20

24
 [6

4]
Ca

ta
ra

ct
 s

ur
ge

ry
20

 F
AQ

s
Ch

at
G

PT
-3

.5
G

oo
gl

e 
se

ar
ch

3 
bo

ar
d-

ce
rt

ifi
ed

  
op

ht
ha

lm
ol

og
is

ts
 a

nd
  

1 
op

ht
ha

lm
ol

og
y 

se
ni

or
  

re
si

de
nt

Ac
cu

ra
cy

Li
ke

rt
 s

ca
le

Sa
fe

ty
Li

ke
rt

 s
ca

le

Re
ad

ab
ili

ty
FK

G
L,

 F
RE

S,
 G

FI
, 

SM
O

G
, C

LI

Cr
oo

k 
et

 a
l.,

  
20

23
 [6

5]
H

an
d 

su
rg

er
y

67
 F

AQ
s

Ch
at

G
PT

-3
.0

A
SS

H
 H

an
dC

ar
e 

m
at

er
ia

ls
N

A
Q

ua
lit

y
JA

M
A

 b
en

ch
m

ar
k 

cr
ite

ria
, D

IS
CE

RN

Re
ad

ab
ili

ty
FK

G
L,

 F
RE

S (C
on

tin
ue

d)



A.E. Hall et al.58

Ta
bl

e 
1 

| (
Co

nt
in

ue
d)

St
ud

y
Su

rg
ic

al
 p

ro
ce

du
re

Ev
al

ua
tio

n 
m

et
ho

d
LL

M
s 

ev
al

ua
te

d
N

on
-L

LM
 c

om
pa

ri
so

ns
Ev

al
ua

to
rs

O
ut

co
m

es
O

ut
co

m
e 

m
et

ri
cs

En
do

 e
t a

l.,
  

20
23

 [6
6]

Li
ve

r t
ra

ns
pl

an
t s

ur
ge

ry
29

 F
AQ

s
Ch

at
G

PT
-3

.5
N

on
e

17
 e

xp
er

ts
 in

 th
e 

fie
ld

 o
f  

ab
do

m
in

al
 tr

an
sp

la
nt

 s
ur

ge
ry

Ac
cu

ra
cy

Li
ke

rt
 s

ca
le

En
g 

et
 a

l.,
  

20
25

 [6
7]

Ro
ta

to
r c

uf
f r

ep
ai

r
10

 F
AQ

s
Ch

at
G

PT
-3

.5
N

on
e

2 
or

th
op

ed
ic

 s
ur

ge
on

s
Re

lia
bi

lit
y

JA
M

A
 b

en
ch

m
ar

k

Q
ua

lit
y

D
IS

CE
RN

Re
ad

ab
ili

ty
FK

G
L

Fa
hy

 e
t a

l.,
  

20
24

 [6
8]

AC
L 

su
rg

er
y

33
 F

AQ
s

Ch
at

G
PT

-3
.5

, 4
.0

N
on

e
3 

or
th

op
ed

ic
 s

ur
ge

on
s 

 
sp

ec
ia

liz
in

g 
in

 k
ne

e 
su

rg
er

y
Q

ua
lit

y
D

IS
CE

RN

Re
ad

ab
ili

ty
FK

G
L,

 F
RE

S,
 S

M
O

G
, 

G
FI

Fe
rr

ar
i-L

ig
ht

 e
t a

l.,
 

20
25

 [6
9]

Lu
ng

 c
an

ce
r s

ur
ge

ry
30

 F
AQ

Ch
at

G
PT

-3
.5

N
on

e
9 

th
or

ac
ic

 s
ur

ge
on

s
Q

ua
lit

y
Li

ke
rt

 s
ca

le

Ac
cu

ra
cy

Li
ke

rt
 s

ca
le

Fr
od

l e
t a

l.,
  

20
24

 [7
0]

Pa
te

llo
fe

m
or

al
 s

ur
ge

ry
12

 F
AQ

s
Ch

at
G

PT
-4

.0
N

on
e

4 
ex

pe
rt

s 
in

 p
at

el
lo

fe
m

or
al

 
di

so
rd

er
s

Q
ua

lit
y

EQ
IP

G
aj

ja
r e

t a
l.,

  
20

24
 [7

1]
N

eu
ro

su
rg

ic
al

  
pr

oc
ed

ur
es

60
 F

AQ
s

Ch
at

G
PT

-3
.0

, 3
.5

, 4
.0

N
on

e
5 

at
te

nd
in

g 
ne

ur
os

ur
ge

on
s 

an
d 

 
5 

ne
ur

os
ur

ge
ry

 n
ur

se
s

H
el

pf
ul

ne
ss

Li
ke

rt
 s

ca
le

Ac
cu

ra
cy

Li
ke

rt
 s

ca
le

Co
m

pr
eh

en
si

ve
ne

ss
Li

ke
rt

 s
ca

le

Ac
tio

na
bi

lit
y

Li
ke

rt
 s

ca
le

Re
ad

ab
ili

ty
FR

ES
, S

M
O

G
, C

LI
, G

FI
, 

RR
E

G
ar

g 
et

 a
l.,

  
20

24
 [2

2]
Ae

st
he

tic
 fa

ci
al

 p
la

st
ic

 
su

rg
er

ie
s

28
 F

AQ
s

Ch
at

G
PT

-3
.5

, G
oo

gl
e 

G
em

in
i

N
on

e
1 

at
te

nd
in

g 
su

rg
eo

n,
 1

 F
PS

 fe
llo

w
, 

an
d 

1 
se

ni
or

 re
si

de
nt

Ac
cu

ra
cy

G
Q

S

Re
ad

ab
ili

ty
FK

G
L

G
rip

pa
ud

o 
et

 a
l.,

 
20

24
 [7

2]
Br

ea
st

 s
ur

ge
rie

s
3 

FA
Q

s
Ch

at
G

PT
-3

.5
N

on
e

10
 p

la
st

ic
 s

ur
ge

ry
 re

si
de

nt
s

Q
ua

lit
y

EQ
IP

H
ai

da
r e

t a
l.,

  
20

23
 [2

4]
Va

sc
ul

ar
 s

ur
ge

rie
s

3 
FA

Q
s

Ch
at

G
PT

-3
.5

Ci
rc

ul
ar

 F
ou

nd
at

io
n 

U
K

2 
su

rg
ic

al
 re

si
de

nt
s

Re
ad

ab
ili

ty
FK

G
L,

 S
M

O
G

, G
FI

, 
FR

ES

Q
ua

lit
y

D
IS

CE
RN

H
u 

et
 a

l.,
  

20
24

 [7
3]

O
rt

ho
pe

di
c 

su
rg

er
ie

s 
(P

JI
 p

os
t-T

H
A

 a
nd

 
TK

A
)

12
 F

AQ
s

Ch
at

G
PT

-4
.0

N
on

e
1 

se
ni

or
 in

fe
ct

io
lo

gi
st

, 1
 s

en
io

r 
or

th
op

ed
ic

 s
ur

ge
on

, 1
 re

si
de

nt
 

in
fe

ct
io

lo
gi

st

Ac
cu

ra
cy

Li
ke

rt
 s

ca
le

H
ur

le
y 

et
 a

l.,
  

20
24

 [7
4]

Sh
ou

ld
er

 s
ta

bi
liz

in
g 

su
rg

er
y

23
 F

AQ
s

Ch
at

G
PT

-3
.5

N
on

e
3 

or
th

op
ed

ic
 re

si
de

nt
s

Q
ua

lit
y

JA
M

A
 b

en
ch

m
ar

k 
cr

ite
ria

, D
IS

CE
RN

Re
ad

ab
ili

ty
FK

G
L,

 F
RE

S

Ic
hh

pu
ja

ni
 e

t a
l.,

 
20

24
 [7

5]
G

la
uc

om
a 

su
rg

er
y

25
 F

AQ
s

Ch
at

G
PT

-3
.5

, G
oo

gl
e 

G
em

in
i

N
on

e
2 

gl
au

co
m

a 
sp

ec
ia

lis
ts

A
pp

ro
pr

ia
te

ne
ss

Li
ke

rt
 s

ca
le

Re
ad

ab
ili

ty
FK

G
L,

 F
RE

S,
 G

FI
, C

LI
, 

A
RI

, S
M

O
G



A.E. Hall et al. 59

Jo
 e

t a
l.,

 2
02

4 
[7

6]
Co

lo
re

ct
al

 c
an

ce
r 

su
rg

er
y

10
 F

AQ
s

Ch
at

G
PT

-4
.0

, G
oo

gl
e 

G
em

in
i, 

CL
O

VA
 X

CR
C 

in
fo

rm
at

io
n 

bo
ok

5 
he

al
th

ca
re

 p
ro

fe
ss

io
na

ls
Ac

cu
ra

cy
Li

ke
rt

 s
ca

le

Co
m

pl
et

en
es

s
Li

ke
rt

 s
ca

le

Em
pa

th
y

Li
ke

rt
 s

ca
le

Pa
tie

nt
 s

at
is

fa
ct

io
n

Li
ke

rt
 s

ca
le

H
um

an
ne

ss
 o

f 
an

sw
er

Li
ke

rt
 s

ca
le

Jo
hn

s 
et

 a
l.,

  
20

24
 [7

7]
AC

L 
su

rg
er

y
10

 F
AQ

s
Ch

at
G

PT
-3

.5
N

on
e

3 
or

th
op

ed
ic

 re
si

de
nt

s
Re

ad
ab

ili
ty

FK
G

L,
 S

M
O

G
, C

LI
, 

G
FI

, A
RI

Q
ua

lit
y

D
IS

CE
RN

Ac
cu

ra
cy

Li
ke

rt
 s

ca
le

Jo
hn

s 
et

 a
l.,

  
20

24
 [7

8]
U

CL
 re

co
ns

tr
uc

tio
n

10
 F

AQ
s

Ch
at

G
PT

-3
.5

N
on

e
2 

or
th

op
ed

ic
 re

si
de

nt
s 

an
d 

 
1 

m
ed

ic
al

 s
tu

de
nt

Ac
cu

ra
cy

Li
ke

rt
 s

ca
le

Re
ad

ab
ili

ty
FK

G
L

Ka
ar

re
 e

t a
l.,

  
20

23
 [7

9]
AC

L 
su

rg
er

y
20

 F
AQ

s
Ch

at
G

PT
-4

.0
N

on
e

4 
sp

or
t m

ed
ic

in
e 

or
th

op
ed

ic
 

su
rg

eo
ns

Ac
cu

ra
cy

Li
ke

rt
 s

ca
le

Co
m

pl
et

en
es

s
Li

ke
rt

 s
ca

le

Ad
ap

ta
bi

lit
y

Li
ke

rt
 s

ca
le

Ka
ar

re
 e

t a
l.,

  
20

24
 [8

0]
O

rt
ho

pe
di

c 
tr

au
m

a 
su

rg
er

y
34

 F
AQ

s
Ch

at
G

PT
-4

.0
N

on
e

3 
or

th
op

ed
ic

 tr
au

m
a 

su
rg

eo
ns

Ac
cu

ra
cy

Li
ke

rt
 s

ca
le

Co
m

pl
et

en
es

s
Li

ke
rt

 s
ca

le

Ad
ap

ta
bi

lit
y

Li
ke

rt
 s

ca
le

Ka
sa

po
vi

c 
et

 a
l.,

  
20

24
 [8

1]
O

rt
ho

pe
di

c 
an

d 
tr

au
m

a 
su

rg
er

ie
s

20
 L

LM
-g

en
er

at
ed

  
in

fo
rm

at
io

n 
sh

ee
ts

Ch
at

G
PT

-3
.5

N
on

e
2 

or
th

op
ed

ic
 s

ur
ge

on
s

Q
ua

lit
y

M
od

ifi
ed

 D
IS

CE
RN

Re
lia

bi
lit

y
G

lo
ba

l m
ed

ic
al

  
as

se
ss

m
en

t

La
ck

 e
t a

l.,
  

20
24

 [8
2]

Re
ve

rs
e 

sh
ou

ld
er

 
ar

th
ro

pl
as

ty
10

 F
AQ

s
Ch

at
G

PT
-3

.5
N

on
e

2 
or

th
op

ed
ic

 s
ur

ge
on

s
Q

ua
lit

y
JA

M
A

 b
en

ch
m

ar
k 

cr
ite

ria
, D

IS
CE

RN

Re
ad

ab
ili

ty
FK

G
L

La
ng

 e
t a

l.,
  

20
24

 [8
3]

Co
m

m
on

 lu
m

ba
r s

pi
ne

 
fu

si
on

 s
ur

ge
ry

10
 F

AQ
s

Ch
at

G
PT

-3
.5

, G
em

in
i

N
on

e
5 

sp
in

e 
su

rg
eo

ns
Ac

cu
ra

cy
Li

ke
rt

 s
ca

le

Co
m

pr
eh

en
si

ve
ne

ss
Li

ke
rt

 s
ca

le

Em
pa

th
y

Li
ke

rt
 s

ca
le

La
ng

 e
t a

l.,
 2

02
4 

[8
4]

D
is

c 
he

rn
ia

tio
n 

su
rg

er
y

10
 F

AQ
s

Ch
at

G
PT

-3
.5

, G
em

in
i

N
on

e
6 

sp
in

e 
su

rg
eo

ns
Ac

cu
ra

cy
Li

ke
rt

 s
ca

le

Em
pa

th
y

Li
ke

rt
 s

ca
le

La
uc

k 
et

 a
l.,

 2
02

4 
[8

5]
M

ic
ro

sc
op

ic
 m

oh
s 

su
rg

er
y

10
 F

AQ
s

Ch
at

G
PT

-3
.5

, G
em

in
i

G
oo

gl
e 

se
ar

ch
15

 M
M

S 
su

rg
eo

ns
A

pp
ro

pr
ia

te
ne

ss
Bi

na
ry

 s
ca

le

Ac
cu

ra
cy

Li
ke

rt
 s

ca
le

Su
ffi

ci
en

cy
Li

ke
rt

 s
ca

le

Re
ad

ab
ili

ty
FR

ES
, F

KG
L

Li
m

 e
t a

l.,
 2

02
4 

[8
6]

A
bd

om
in

op
la

st
y

15
 F

AQ
s

Ch
at

G
PT

-3
.5

, G
em

in
i, 

Cl
au

de
, B

in
g 

Co
-P

ilo
t

N
on

e
2 

pl
as

tic
 s

ur
ge

ry
 re

si
de

nt
s

Re
ad

ab
ili

ty
FK

G
L,

 F
RE

S,
 C

LI

Q
ua

lit
y

D
IS

CE
RN

, L
ik

er
t s

ca
le

(C
on

tin
ue

d)



A.E. Hall et al.60

Ta
bl

e 
1 

| (
Co

nt
in

ue
d)

St
ud

y
Su

rg
ic

al
 p

ro
ce

du
re

Ev
al

ua
tio

n 
m

et
ho

d
LL

M
s 

ev
al

ua
te

d
N

on
-L

LM
 c

om
pa

ri
so

ns
Ev

al
ua

to
rs

O
ut

co
m

es
O

ut
co

m
e 

m
et

ri
cs

Lo
is

 e
t a

l.,
  

20
24

 [8
7]

In
gu

in
al

 h
er

ni
a 

 
in

fo
rm

at
io

n
17

 F
AQ

s
Ch

at
G

PT
-3

.5
, 4

.0
, G

oo
gl

e 
G

em
in

i, 
Cl

au
de

Tw
o 

go
ld

-s
ta

nd
ar

d 
ed

uc
at

io
na

l m
at

er
ia

ls
 

pr
ov

id
ed

 b
y 

SA
G

ES
 a

nd
 

AC
S

6 
he

rn
ia

 s
ur

ge
on

s
Ac

cu
ra

cy
Li

ke
rt

 s
ca

le

Re
le

va
nc

e
Li

ke
rt

 s
ca

le

Co
m

pl
et

en
es

s
Li

ke
rt

 s
ca

le

Re
ad

ab
ili

ty
FK

G
L,

 F
RE

S

Q
ua

lit
y

D
IS

CE
RN

M
as

tr
ok

os
ta

s 
 

et
 a

l.,
 2

02
4 

[8
8]

A
nt

er
io

r c
er

vi
ca

l  
di

sc
ec

to
m

y 
an

d 
fu

si
on

10
 F

AQ
s

Ch
at

G
PT

-4
.0

G
oo

gl
e 

se
ar

ch
2 

in
de

pe
nd

en
t r

ev
ie

w
er

s
Q

ua
lit

y
JA

M
A

 b
en

ch
m

ar
k 

cr
ite

ria

Re
ad

ab
ili

ty
FR

ES
, F

KG
L

M
ik

a 
et

 a
l.,

  
20

23
 [8

9]
To

ta
l h

ip
 a

rt
hr

op
la

st
y

10
 F

AQ
s

Ch
at

G
PT

-3
.5

N
on

e
11

 a
du

lt 
jo

in
t r

ec
on

st
ru

ct
io

n 
fe

llo
w

sh
ip

-t
ra

in
ed

 s
ur

ge
on

s
Ac

cu
ra

cy
Li

ke
rt

 s
ca

le

M
ik

a 
et

 a
l.,

 2
02

4 
[9

0]
To

ta
l k

ne
e 

ar
th

ro
pl

as
ty

10
 F

AQ
s

Ch
at

G
PT

-3
.5

N
on

e
2 

or
th

op
ed

ic
 s

ur
ge

on
s

Ac
cu

ra
cy

Li
ke

rt
 s

ca
le

M
om

en
ae

i  
et

 a
l.,

 2
02

3 
[9

1]
Re

tin
al

 s
ur

ge
rie

s
88

 F
AQ

s
Ch

at
G

PT
-4

.0
N

on
e

2 
re

tin
a 

sp
ec

ia
lis

ts
A

pp
ro

pr
ia

te
ne

ss
Li

ke
rt

 s
ca

le

Re
ad

ab
ili

ty
FK

G
L,

 F
RE

S,
 G

FI
, C

LI
, 

SM
O

G

M
ou

ha
w

as
se

  
et

 a
l.,

 2
02

4 
[9

2]
Va

se
ct

om
y

10
 F

AQ
s

Ch
at

G
PT

-3
.5

, G
oo

gl
e 

G
em

in
i, 

Bi
ng

 C
o-

Pi
lo

t
N

on
e

3 
ur

ol
og

is
ts

Ac
cu

ra
cy

Li
ke

rt
 s

ca
le

Sa
tis

fa
ct

io
n

Li
ke

rt
 s

ca
le

M
un

ir 
et

 a
l.,

  
20

24
 [9

3]
G

I s
ur

gi
ca

l o
pe

ra
tio

ns
24

 F
AQ

s
Ch

at
G

PT
-4

.0
N

on
e

45
 g

en
er

al
 s

ur
ge

on
s

Q
ua

lit
y

Li
ke

rt
 s

ca
le

U
til

ity
Li

ke
rt

 s
ca

le

N
w

ok
ej

i e
t a

l.,
  

20
24

 [9
4]

O
ra

l s
ur

ge
ry

15
 F

AQ
s

Ch
at

G
PT

-3
.5

, 4
.0

, G
oo

gl
e 

G
em

in
i, 

Bi
ng

 C
o-

pi
lo

t
N

on
e

14
 O

M
FS

 s
ur

ge
on

s
Ac

cu
ra

cy
Li

ke
rt

 s
ca

le

O
liv

er
ia

 e
t a

l.,
  

20
17

 [9
5]

D
ee

p 
br

ai
n 

st
im

ul
at

io
n

40
 F

AQ
s

Ch
at

G
PT

-3
.5

, 4
.0

N
on

e
2 

sp
ec

ia
lis

ts
 in

 fu
nc

tio
na

l  
ne

ur
os

ur
ge

ry
Ac

cu
ra

cy
Li

ke
rt

 s
ca

le

Co
m

pl
et

en
es

s
Li

ke
rt

 s
ca

le

D
an

ge
r

Li
ke

rt
 s

ca
le

Pa
til

 e
t a

l.,
 2

02
4 

[9
6]

O
ph

th
al

m
ic

 s
ur

ge
rie

s
30

 F
AQ

s
Ch

at
G

PT
-4

.0
, G

oo
gl

e 
G

em
in

i
N

on
e

2 
op

ht
ha

lm
ol

og
is

ts
Ac

cu
ra

cy
Li

ke
rt

 s
ca

le

Po
la

t e
t a

l.,
 2

02
4 

[9
7]

Ad
en

oi
de

ct
om

y,
 

to
ns

ill
ec

to
m

y,
 a

nd
 

ve
nt

ila
tio

n 
tu

be
  

in
se

rt
io

n 
su

rg
er

y

33
 F

AQ
s

Ch
at

G
PT

-4
.0

N
on

e
7 

EN
T 

su
rg

eo
ns

Ac
cu

ra
cy

Li
ke

rt
 s

ca
le

Re
ad

ab
ili

ty
FK

G
L,

 F
RE

S

Re
dd

y 
et

 a
l.,

  
20

24
 [9

8]
Va

se
ct

om
y

20
 F

AQ
s

Ch
at

G
PT

-3
.0

N
on

e
3 

fe
llo

w
sh

ip
pe

d 
tr

ai
ne

d 
se

xu
al

 
m

ed
ic

in
e 

sp
ec

ia
lis

ts
Ac

cu
ra

cy
Li

ke
rt

 s
ca

le

Ro
bi

ns
on

 e
t a

l.,
  

20
24

 [9
9]

M
oh

s 
su

rg
er

y
12

 F
AQ

s
Ch

at
G

PT
-4

.0
, G

oo
gl

e 
G

em
in

i
AC

M
S

11
 M

oh
s 

su
rg

eo
ns

Ac
cu

ra
cy

Li
ke

rt
 s

ca
le

U
til

ity
Li

ke
rt

 s
ca

le

Re
ad

ab
ili

ty
FK

G
L



A.E. Hall et al. 61

Ro
ld

an
- V

as
qu

ez
  

et
 a

l.,
 2

02
4 

[4
4]

Br
ea

st
 c

an
ce

r s
ur

ge
ry

9 
FA

Q
s

Ch
at

G
PT

-3
.5

N
on

e
4 

br
ea

st
 s

ur
gi

ca
l o

nc
ol

og
is

ts
Ac

cu
ra

cy
Li

ke
rt

 s
ca

le

Re
lia

bi
lit

y
Li

ke
rt

 s
ca

le
 a

nd
 

PE
M

AT

Sa
hi

n 
et

 a
l.,

 2
02

4 
[1

00
] 

Th
yr

oi
d 

su
rg

er
y

21
 F

AQ
s

Ch
at

G
PT

-4
.0

N
on

e
3 

EN
T 

sp
ec

ia
lis

ts
Q

ua
lit

y
D

IS
CE

RN

Re
ad

ab
ili

ty
FK

G
L,

 F
RE

S,
 G

FI
, 

SM
O

G
, C

LI
, A

RI

Sa
hi

n 
et

 a
l.,

 2
02

4 
[1

01
]

O
st

eo
sc

le
ro

si
s 

su
rg

er
y

15
 F

AQ
s

Ch
at

G
PT

-4
.0

N
on

e
3 

EN
T 

sp
ec

ia
lis

ts
Q

ua
lit

y
D

IS
CE

RN

Re
ad

ab
ili

ty
FK

G
L,

 F
RE

S,
 G

FI
, 

SM
O

G
, C

LI
, A

RI

Sa
m

aa
n 

et
 a

l.,
 2

02
3 

[1
02

]
Ba

ria
tr

ic
 s

ur
ge

ry
15

1 
FA

Q
s

Ch
at

G
PT

-3
.5

N
on

e
2 

bo
ar

d-
ce

rt
ifi

ed
 b

ar
ia

tr
ic

  
su

rg
eo

ns
Co

m
pr

eh
en

si
ve

ne
ss

Li
ke

rt
 s

ca
le

Re
pr

od
uc

ib
ili

ty
Bi

na
ry

 s
ca

le

Sa
m

so
no

v 
et

 a
l.,

 
20

24
 [1

03
]

To
ta

l a
nk

le
 re

pl
ac

em
en

t
10

 F
AQ

s
Ch

at
G

PT
-3

.5
N

on
e

N
A

Q
ua

lit
y

Li
ke

rt
 s

ca
le

Sa
rik

on
da

 e
t a

l.,
 2

02
4 

[1
04

]
M

in
im

al
ly

 in
va

si
ve

 
sp

in
e 

su
rg

er
y

15
 F

AQ
s

Ch
at

G
PT

-3
.5

N
on

e
3 

ne
ur

os
ur

ge
ry

 a
tt

en
di

ng
s

A
pp

ro
pr

ia
te

ne
ss

Bi
na

ry
 s

ca
le

Re
ad

ab
ili

ty
FK

G
L,

 F
RE

S,
 S

M
O

G
, 

G
FI

, C
LI

, A
RI

Sh
aa

ri 
et

 a
l.,

 2
02

4 
[1

05
]

U
CL

 re
co

ns
tr

uc
tio

n
24

 F
AQ

s
Ch

at
G

PT
-3

.5
, 4

.0
N

on
e

2 
or

th
op

ed
ic

 s
ur

ge
on

s
Re

ad
ab

ili
ty

FR
ES

, F
KG

L,
 G

FI
, C

LI
, 

SM
O

G
, A

RI

Ac
cu

ra
cy

Li
ke

rt
 s

ca
le

Sm
ith

 e
t a

l.,
 2

02
4 

[1
06

]
O

rt
ho

pe
di

c 
su

rg
er

ie
s

60
 F

AQ
s

Ch
at

G
PT

-4
.0

N
on

e
23

 o
rt

ho
pe

di
c 

su
rg

eo
ns

Ac
cu

ra
cy

Li
ke

rt
 s

ca
le

Sn
ee

 e
t a

l.,
 2

02
4 

[1
07

]
G

en
de

r-
af

fir
m

in
g 

m
as

-
te

ct
om

y 
ed

uc
at

io
n

10
 F

AQ
s

Ch
at

G
PT

-3
.5

N
on

e
7 

pl
as

tic
 s

ur
ge

on
s 

sp
ec

ia
liz

in
g 

 
in

 G
A

M
Ac

cu
ra

cy
Li

ke
rt

 s
ca

le

Co
m

pr
eh

en
si

ve
ne

ss
Li

ke
rt

 s
ca

le

D
an

ge
r

Li
ke

rt
 s

ca
le

Re
ad

ab
ili

ty
FK

G
L,

 F
RE

S,
 G

FI
, C

LI
, 

SM
O

G
, A

RI

So
ro

ud
i e

t a
l.,

 2
02

4 
[1

08
]

Br
ea

st
 re

co
ns

tr
uc

tio
n

10
 F

AQ
s

Ch
at

G
PT

-3
.0

, 4
.0

Re
sp

on
se

s 
fr

om
 p

la
st

ic
 

su
rg

eo
ns

 a
nd

 A
PP

2 
pl

as
tic

 s
ur

ge
on

s 
an

d 
2 

m
ed

ic
al

 
st

ud
en

ts
Ac

cu
ra

cy
Li

ke
rt

 s
ca

le

Em
pa

th
y

Li
ke

rt
 s

ca
le

Re
ad

ab
ili

ty
FR

ES

Vi
lla

rr
ea

l-E
sp

in
os

a 
 

et
 a

l.,
 2

02
4 

[1
09

]
AC

L 
su

rg
er

y
10

 F
AQ

s
Ch

at
G

PT
-3

.5
N

on
e

2 
fe

llo
w

sh
ip

 tr
ai

ne
d 

su
rg

eo
ns

Q
ua

lit
y

Li
ke

rt
 s

ca
le

Re
pr

od
uc

ib
ili

ty
Bi

na
ry

 s
ca

le

W
hi

te
 e

t a
l.,

 2
02

5 
[1

10
]

To
ta

l s
ho

ul
de

r  
ar

th
ro

pl
as

ty
15

 F
AQ

s
Ch

at
G

PT
-3

.5
N

on
e

5 
or

th
op

ed
ic

 s
ur

ge
on

s
Ac

cu
ra

cy
Li

ke
rt

 s
ca

le

W
rig

ht
 e

t a
l.,

 2
02

4 
[1

11
]

To
ta

l h
ip

 a
rt

hr
op

la
st

y 
an

d 
to

ta
l k

ne
e 

 
ar

th
ro

pl
as

ty

30
 F

AQ
s

Ch
at

G
PT

-3
.5

N
on

e
5 

or
th

op
ed

ic
 re

si
de

nt
s

Ac
cu

ra
cy

Li
ke

rt
 s

ca
le

Co
m

pr
eh

en
si

ve
ne

ss
Li

ke
rt

 s
ca

le

Re
ad

ab
ili

ty
FK

G
L

Ac
ce

pt
ab

ili
ty

Bi
na

ry
 s

ca
le (C

on
tin

ue
d)



A.E. Hall et al.62

effectiveness in addressing patient-centered surgical inquiries 
is the subject of ongoing investigation [115–117]. This system-
atic review evaluated the performance of LLMs in responding to 
patient-centered surgical questions, focusing on accuracy, qual-
ity, and readability. We found that LLM-generated responses 
were generally accurate when measured against standard 
patient education material benchmarks, with ChatGPT demon-
strating the highest accuracy while operating at a college-level 
reading comprehension. Among the LLMs assessed with vali-
dated quality outcome metrics, all underperformed relative to 
standard patient education materials in their reliability, transpar-
ency, and adherence to evidence-based guidelines. However, 
quality outcomes varied between select models with health 
LLMs (MediSearch and OpenEvidence) achieving higher quality 
scores in comparison to ChatGPT-3.5 according to GQS and EQIP 
metrics. This suggests that LLMs specifically designed to accom-
modate health-related inquiries may potentially resolve subop-
timal quality standards broadly met by these models.

Our results are consistent with the broader literature assess-
ing LLM accuracy in answering patient-centered health inqui-
ries. In our analysis, ChatGPT achieved a pool accuracy of 74.7% 
across surgical questions which aligns with a meta-analysis by 
Wei et al., who reported an overall accuracy of 56% across a 
broader range of medical specialties [118]. Additionally, in their 
cross-sectional study evaluating LLM accuracy when provided 
clinical oncology cases, Chen et al., found that ChatGPT-4.0 
was among the highest performing LLMs according to free 
text evaluation, with 37.9% of responses deemed as ‘correct’ 
[119]. However, there has not yet been a published systematic 
review that specifically investigates the ability of LLMs to answer  
surgery-related patient questions. Instead, existing literature 
primarily explores the broader applications of LLMs in surgery, 
including their role in administrative tasks, surgical consent, 
operative report and discharge summary generation, surgical 
planning and research ideation [6,7,120,121]. The paucity of 
research in this area and the resulting inability to draw gener-
alized, informed conclusions are particularly important given 
the expanding role of LLMs as a primary source of informa-
tion for patients. While numerous studies have evaluated how 
appropriately ChatGPT and other LLMs answer surgery-related 
questions, a systematic evaluation of their performance is still 
lacking. Our study addresses these gaps by incorporating a vari-
ety of surgical procedures and systematically assessing multiple 
performance metrics, affording a comprehensive analysis of 
LLM effectiveness in the context of perioperative patient care. 
Additionally, we identified which models are most effective in 
delivering reliable and accessible surgical information, offering 
insights into their potential integration in patient education and 
clinical practice.

A notable challenge identified in this and other studies is 
suboptimal quality of responses provided by LLMs [122]. While 
the quality of patient questions has not yet undergone system-
atic evaluation in either surgical or large clinical settings, Wang 
et al., conducted a systematic review of the applications and 
concerns regarding conversational LLMs in healthcare, finding 
that 89% of included studies expressed concerns about reli-
ability, bias, or both [123]. This finding is particularly significant 
given that LLMs gather data through large-scale web scraping, 
publicly available datasets, and reinforcement learning, and 
have been observed to generate hallucinations, a phenomenon 
where fabrication or misleading information appears credible 
but lacks factual bias [124]. In fact, in their comparative anal-
ysis assessing the performance of LLMs directed to provide  Ta
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Table 2 | Likert scale accuracy results. This table presents the results of all studies that employed a Likert scale to assess 
accuracy. “Directionality” refers to whether a higher scale value indicates greater accuracy (high scale) or a lower scale 
value represents higher accuracy (low scale). The percent accuracy score was calculated by converting the average score 
into a percentage to normalize across different scoring scales

LLM and educational materials
Point Likert  

scale
Directionality Likert score mean SD Percent accuracy score

ChatGPT-3.5

    Adelstein et al., 2024 [58] 4 LS 2.5 0.7 50.0%

    Chervonski et al., 2024 [25] 4 HS 3.1 0.3 69.3%

    Carlson et al., 2024 [62] 6 HS 5.0 0.7 80.8%

    Gajjar et al., 2024 [71] 5 HS 4.4 0.7 85.0%

    Johns et al., 2024 [77] 4 LS 3.2 27.3%

    Johns et al., 2024 [78] 4 LS 2.8 40.7%

    Lauck et al., 2024 [85] 5 HS 3.9 74.3%

    Lois et al., 2024 [87] 6 HS 4.2 0.8 64.4%

    Mika et al., 2023 [89] 4 LS 2.3 1.0 56.7%

    Mika et al., 2024 [90] 4 LS 2.3 0.7 56.7%

    Mouhawasse et al., 2024 [92] 4 LS 1.4 0.5 87.7%

    Nwokeji et al., 2024 [94] 5 LS 2.1 71.5%

    Roldan-Vasquez et al., 2024 [44] 5 HS 4.2 81.3%

    Shaari et al., 2024 [105] 5 HS 3.6 65.8%

    Snee et al., 2024 [107] 10 HS 8.8 0.5 86.7%

    Villarreal-Espinosa et al., 2024 [109] 5 HS 4.4 1.0 85.0%

    White et al., 2025 [110] 5 LS 2.9 1.0 53.0%

    Wright et al., 2024 [111] 5 HS 4.3 81.3%

    Zhang et al., 2024 [114] 5 HS 4.6 90.0%

ChatGPT-4.0

    Gajjar et al., 2024 [71] 5 HS 4.1 0.8 78.3%

    Hu et al., 2024 [73] 4 LS 2.3 0.6 58.3%

    Jo et al., 2024 [76] 5 HS 3.4 0.4 60.0%

    Kaarre et al., 2023 [79] 3 HS 1.7 83.0%

    Lois et al., 2024 [87] 5 HS 4.4 85.8%

    Nwokeji et al., 2024 [94] 5 LS 2.1 73.8%

    Patil et al., 2024 [96] 5 HS 4.5 0.6 87.5%

    Robinson et al., 2024 [99] 5 HS 4.8 0.2 94.0%

    Shaari et al., 2024 [105] 5 HS 3.9 73.0%

    Smith et al., 2024 [106] 3 HS 2.4 0.6 71.5%

    Soroudi et al., 2024 [108] 5 HS 4.7 0.5 92.5%

ChatGPT-3.0

    Gajjar et al., 2024 [71] 5 HS 3.9 1.0 73.3%

    Reddy et al., 2024 [98] 5 HS 4.2 0.9 79.0%

    Soroudi et al., 2024 [108] 5 HS 4.3 0.7 82.5%

Google Gemini

    Carlson et al., 2024 [62] 6 HS 4.4 1.1 68.6%

    Chervonski et al., 2024 [25] 4 HS 2.8 0.4 60.7%

    Jo et al., 2024 [76] 5 HS 2.9 0.4 47.5%

    Lois et al., 2024 [87] 5 HS 4.1 76.5%

    Mouhawasse et al., 2024 [92] 4 LS 2.2 0.9 61.0%

    Nwokeji et al., 2024 [94] 5 LS 2.3 67.8%

    Patil et al., 2024 [96] 5 HS 3.8 0.8 70.0%

    Robinson et al., 2024 [99] 5 HS 4.1 0.4 76.8%

Other LLMs

Bing Co-Pilot

    Carlson et al., 2024 [62] 6 HS 4.9 0.8 78.2%

(Continued)
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Table 2 | (Continued)

LLM and educational materials
Point Likert  

scale
Directionality Likert score mean SD Percent accuracy score

    Mouhawasse et al., 2024 [92] 4 LS 1.8 0.6 73.3%

    Nwokeji et al., 2024 [94] 5 LS 2.6 3.4 60.5%

Claude

    Carlson et al., 2024 [62] 6 HS 4.7 1.0 73.0%

    Lois et al., 2024 [87] 5 HS 3.9 71.3%

Perplexity

    Carlson et al., 2024 [62] 6 HS 4.4 1.1 68.2%

CLOVA X

    Jo et al., 2024 [76] 5 HS 3.0 0.6 50.0%

Standard educational materials and 
provider responses

    Jo et al., 2024 [76] 5 HS 3.1 0.5 52.5%

    Robinson et al., 2024 [99] 5 HS 4.5 0.3 87.5%

    Soroudi et al., 2024 [108] 5 HS 4.2 0.9 80.0%

    Soroudi et al., 2024 [108] 5 HS 4.4 0.9 85.0%

Google search

    Lauck et al., 2024 [85] 5 HS 3.6 64.8%

APP: Advanced Practice Practitioner; HS: High-Scale; LS: Low-Scale; SD: Standard Deviation.

Table 3 | Quality and readability results. This table presents the results of all studies that evaluated 
quality with the DISCERN instrument, JAMA benchmark criteria, the Ensuring Quality Information for 
Patients (EQIP) and the Global Quality Score (GQS), as well as all studies that evaluated readability 
utilizing the Flesch-Kincaid Grade Level (FKGL) and Flesch Reading Ease Score (FRES)

LLM and educational materials

Quality Readability

Mean (SD)
FKGL  

Mean (SD)
FRES  

Mean (SD)

ChatGPT-3.5

    Alessandri-Bonetti et al., 2023 [20] 4.4 (0.7)a

    Al-Shehri et al., 2025 [60] 14.4 (1.8) 28.2 (9.2)

    Anastasio et al., 2023 [23] 52.1 (18.5)b

    Balel 2023 [21] 4.6 (0.8)a

    Carlson et al., 2024 [62] 14.2 (1.5) 30.4 (8.0)

    Casciato et al., 2024 [63] 52.5 (5.4)b

0.0c

13.8 (1.2) 31.1 (7.9)

    Chervonski et al., 2024 [25] 14.5 (2.2) 29.4 (10.8)

    Cohen et al., 2024 [64] 13.3 35.3

    Eng et al., 2025 [67] 43.4b

0.0c

13.4

    Fahy et al., 2024 [68] 55.4b 14.7 32.5

    Gajjar et al., 2024 [71] 36.3 (5.8)

    Garg et al., 2024 [22] 4.4 (0.7)a 14.4 (1.5)

    Grippaudo et al., 2024 [72] 19.3d

    Haidar et al., 2023 [24] 50.3b 12.7 (1.9)

    Hurley et al., 2024 [74] 60.0b

0.0c

26.2

    Ichhpujani et al., 2024 [75] 15.4 (1.8) 22.5 (7.0)

    Johns et al., 2024 [77] 41.0 (4.3)b 12.0 (0.9)

(Continued)
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Table 3 | (Continued)

LLM and educational materials

Quality Readability

Mean (SD)
FKGL  

Mean (SD)
FRES  

Mean (SD)

    Johns et al., 2024 [78] 11.5

    Lack et al., 2024 [82] 44.0b 14.4

    Lauck et al., 2024 [85] 11.9 (1.6) 40.9 (6.9)

    Lim et al., 2024 [86] 53.0 (2.1) 13.5 (1.4) 35.2 (7.4)

    Lois et al., 2024 [87] 14.0 28.6

    Sarikonda et al., 2024 [104] 15.0 27.5

    Shaari et al., 2024 [105] 12.5 36.2

    Snee et al., 2024 [107] 13.7 (1.2) 24.4 (10.6)

    Wright et al., 2024 [111] 11.7

    Yan et al., 2024 [112] 13.6 (1.5)

ChatGPT-4.0

    Fahy et al., 2024 [68] 62.1b 13.7 28.1

    Frodl et al., 2024 [70] 29.3 (5.8)d

    Gajjar et al., 2024 [71] 32.3 (5.8)

    Lois et al., 2024 [87] 50.8b 13.1 33.5

    Mastrokostas et al., 2024 [88] 3.3c 13.0 (2.3) 37.1 (10.3)

    Momenaei et al., 2023 [91] 14.3 31.6

    Polat et al., 2024 [97] 10.0 (1.9) 57.2 (10.7)

    Robinson et al., 2024 [99] 10.3 (2.8)

    Sahin et al., 2024 [100] 45.4 (11.2)b 11.0 (2.3) 45.7 (9.7)

    Sahin et al., 2024 [101] 50.7 (8.2)b 13.5 (1.6) 34.9 (7.3)

    Shaari et al., 2024 [105] 11.7 37.9

    Soroudi et al., 2024 [108] 40.4 (8.3)

    Yan et al., 2024 [112] 14.2 (1.8)

    Yurdakurban et al., 2024 [113] 42.4 (7.6)d

3.8 (0.7)a

ChatGPT-3.0

    Crook et al., 2023 [65] 58.0a

0.0c

14.5 (1.6) 33.5 (8.3)

    Gajjar et al., 2024 [71] 30.7 (5.8)

    Soroudi et al., 2024 [108] 31.5 (13.0)

Google Gemini

    Chervonski et al., 2024 [25] 8.2 (1.7) 58.9 (10.5)

    Carlson et al., 2024 [62] 10.1 (1.9) 49.7 (9.6)

    Garg et al., 2024 [22] 4.2 (0.9)a 9.9 (1.3)

    Ichhpujani et al., 2024 [75] 8.9 (1.2) 57.9 (7.1)

    Lauck et al., 2024 [85] 9.0 (1.1) 60.6 (5.3)

    Lim et al., 2024 [86] 49.1 (1.8)b 12.2 (2.1) 35.9 (9.8)

    Lois et al., 2024 [87] 12.9 30.4

    Robinson et al., 2024 [99] 9.3 (1.3)

Other LLMs

Claude

    Carlson et al., 2024 [62] 10.6 (1.5) 46.8 (8.2)

    Lim et al., 2024 [86] 54.6 (2.2)b 11.2 (1.5) 45.3 (7.8)

    Lois et al., 2024 [87] 48.0b 11.0 39.1

Bing Co-Pilot

    Carlson et al., 2024 [62] 11.6 (1.9) 45.6 (10.3)

    Lim et al., 2024 [86] 49.5 (10.7)b 10.6 (1.2) 39.9 (9.3)

(Continued)
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Table 3 | (Continued)

LLM and educational materials

Quality Readability

Mean (SD)
FKGL  

Mean (SD)
FRES  

Mean (SD)

Perplexity

    Carlson et al., 2024 [62] 13.3 (1.6) 36.4 (11.9)

Medisearch 4.1 (0.9)a

    Yurdakurban et al., 2024 [113] 47.1 (9.2)d

Openevidence 4.1 (1.2)a

    Yurdakurban et al., 2024 [113] 48.8 (14.2)d

Google search

    Alessandri-Bonetti et al., 2023 [20] 2.6 (1.3)a

    Cohen et al., 2024 [64] 6.7 59.8

    Lauck et al., 2024 [85] 11.0 (3.5) 52.2 (14.9)

    Mastrokostas et al., 2024 [88] 1.8c 9.3 (2.4) 54.9 (14.2)

Standard educational materials and provider 
responses

    Casciato et al., 2024 [63] 66.9 (5.0)b

2.0 (0.2)c

9.6 (1.2) 55.2 (7.3)

    Crook et al., 2023 [65] 71.0b

3.0c

8.6 (0.7) 60.4 (4.5)

    Haidar et al., 2023 [24] 56.0b 9.4 (1.9)

    Lois et al., 2024 [87] 63.5b 11.2 43.6

    Lois et al., 2024 [87] 9.2 55.2

    Robinson et al., 2024 [99] 15.2 (5.9)

    Soroudi et al., 2024 [108] 53.2

    Soroudi et al., 2024 [108] 53.5

DISCERN: Discerning the Quality of Health Information; EQIP: Ensuring Quality Information for Patients; FKGL: Flesch- 
Kincaid Grade Level; FRES: Flesch Reading Ease Score; GQS: Global Quality Score; JAMA: Journal of the American Medical 
Association Benchmark Criteria; SD: Standard Deviation. a: GQS b: DISCERN c: JAMA d: EQIP.

Table 4 | Comparison of accuracy, quality, and readability across ChatGPT versions, other LLMs, health LLMs and standard 
educational materials. This table summarizes results from weighted linear mixed-effects model with ChatGPT set as the 
reference group. Estimated marginal means were calculated for each group and Holm-adjusted post-hoc comparisons 
were performed to assess differences across model classifications

Accuracy Quality Readability

Percentage 
accuracy score 

Mean (SE)

Percentage in 
top accuracy 
category (SE)

JAMA  
Mean (SE)

DISCERN 
Mean (SE)

GQS  
Mean (SE)

EQIP  
Mean (SE)

FKGL  
Mean (SE)

FRES  
Mean (SE)

X2(2) = 9.7;  
p = 0.008

X2(1) = 5.2;  
p = 0.02

X2(1) = 7.8;  
p = 0.005

X2(2) = 24.0;  
p < 0.0001

X2(2) = 57.7;  
p < 0.0001

X2(1) = 6.3;  
p = 0.01

X2(2) = 38.1;  
p < 0.0001

X2(2) = 33.9; 
p < 0.0001

ChatGPT 74.7% (2.5)a 63.3% (5.3)b 0.3 (0.4)c 51.8 (1.8)d 4.3 (0.2)f, g 30.5 (6.7)i 13.4 (0.3)j, k 33.6 (1.5)l, m

Other LLMs* 65.9% (3.2)a 44.8% (7.9)b – 49.7 (2.7)e 4.1 (0.2)g, h – 10.5 (0.5)k 47.0 (2.5)m, n

Health LLMs – – – – 4.7 (0.2)f, h 36.1 (6.8)i – –

Standard 
educational 
materials

72.6 (5.6) – 2.6 (0.6)c 65.6 (2.4)d, e – – 9.7 (0.6)j 54.8 (3.2)l, n

DISCERN: Discerning the Quality of Health Information; FKGL: Flesch-Kincaid Grade Level; FRES: Flesch Reading Ease Score; JAMA: Journal of the 
American Medical Association Benchmark Criteria; SE: Standard Error. *Other LLMs include Google Gemini, Bing Co-Pilot, Claude, CLOVA X, and 
Perplexity, grouped by metric: Percentage Accuracy Score (Google Gemini, Bing Co-Pilot, Claude, CLOVA X, Perplexity), Percentage in Top Accuracy 
Category (Google Gemini), DISCERN (Google Gemini, Claude and Bing-Co-Pilot), and FKGL/FRES (Google Gemini, Claude, Bing Co-Pilot, Perplexity). 
Dashes indicate that the model was not evaluated for that outcome. ap = 0.004; bp = 0.006; cp = 0.002; dp < 0.001; ep < 0.001; fp < 0.001; gp < 0.001; 
hp < 0.001; ip = 0.0002; jp < 0.001; kp < 0.001; lp < 0.001; mp < 0.001; np = 0.04.
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scientific references, Chelli et al., found that ChatGPT-3.5, GPT-4, 
and Google Bard exhibited hallucination rates of 39.6%, 28.6%, 
and 91.4%, respectively, indicating that LLM-produced ref-
erences require thorough validation by researchers [125]. To 
address this issue, health-focused LLMs, such as MediSearch 
and OpenEvidence, have emerged as alternatives to circum-
vent this challenge and improve accuracy and reliability. Unlike 
general-purpose LLMs, which rely on broad internet-based 
datasets, these models prioritize high-quality, domain-specific 
knowledge to reduce misinformation and improve the accuracy 
of medical queries [113]. However, MediSearch has yet to gain 
widespread recognition, while OpenEvidence is only free and 
unlimited for verified U.S healthcare providers, limiting broader 
public access [126,127]. As LLMs and generative AI technologies 
continue to evolve, it is crucial for both providers and patients to 
recognize that LLMs were originally created as a conversational 
tool designed to predict the most statistically likely sequence of 
words rather than verify factual accuracy [128]. However, future 
advancements in generative AI may improve source attribution, 
citation accuracy, and integration with validated medical data-
bases, as seen with MediSearch and OpenEvidence, to improve 
the trustworthiness of LLM-generated content in surgical 
patient education.

Another consideration raised by our findings is that the 
reading level of LLM-generated responses are typically higher 
(often at a college-level reading level) than those of stan-
dard patient education materials. While the existing literature  
consistently reports this trend, the implications of these read-
ability differences on patient comprehension, engagement, and 
health-decision making remain unclear. The American Medical 

Association and National Institutes of Health recommend 
patient materials not exceed sixth- and eighth-grade reading 
levels, respectively [129]. However, many surgical subspecialty 
materials surpass these recommendations, often reaching  
a college-level reading grade [130,131]. Despite this, studies 
report that ChatGPT remains efficacious in answering surgical- 
related inquiries, raising questions about the extent to which 
readability influences patient uptake and usefulness [89,98]. 
Unlike static patient education materials, ChatGPT and other 
LLMs allow users to ask follow-up questions and refine prompts 
to receive more straightforward responses. This interactive and 
conversational component of LLMs may help compensate for 
the complex language by improving interface engagement and 
adaptability. Additionally, studies show that when prompted, 
ChatGPT can improve the readability of already existing surgi-
cal patient education materials, demonstrating its potential to 
tailor health information to diverse literacy needs [129,132]. 
Ultimately, further research is needed to assess patient interface 
and explore whether patients are able to understand accurate 
health information from LLM-generated responses.

While our study systematically evaluated three key perfor-
mance metrics, additional factors warrant further investiga-
tion. Future research can address the reliability, consistency, 
and safety of LLM-generated information, and further clarify 
patient-centered outcomes such as satisfaction. Also, as LLMs 
are further employed in healthcare contexts, ensuring that their 
responses are not only accurate but also accessible to patients 
will be critical. Greater transparency may require compromise in 
the disclosure of back-end frameworks and structures of these 
LLMs [122].

Table 5 | Detailed comparison of accuracy, quality, and readability among ChatGPT versions, Google Gemini, other LLMs, 
Health LLMs and standard educational materials. This table summarizes results from weighted linear mixed-effects 
model with ChatGPT-3.5 set as the reference group. Estimated marginal means were calculated for each group and Holm-
adjusted post-hoc comparisons were performed to assess differences across model classifications

Accuracy Quality Readability

Percentage 
accuracy 

score  
Mean (SE)

Percentage 
in top 

accuracy 
category (SE)

JAMA  
Mean (SE)

DISCERN 
Mean (SE)

GQS  
Mean (SE)

EQIP  
Mean (SE)

FKGL  
Mean (SE)

FRES  
Mean (SE)

X2(5) = 16.3;  
p = 0.006

X2(2) = 9.0;  
p = 0.01

X2(3) = 26.6;  
p < 0.0001

X2(4) = 30.6;  
p < 0.0001

X2(3) = 105.8; 
p < 0.0001

X2(2) = 9.7;  
p = 0.008

X2(5) = 46.9;  
p < 0.0001

X2(7) = 44.0;  
p < 0.0001

ChatGPT-3.0 67.7 (3.8) – −0.8 (0.2)c, f, g – – – 15.3 (0.9)v, x, y 31.6 (4.1)ee, ff

ChatGPT-3.5 74.8 (2.8) 58.2 (5.9)a 0.2 (0.2)c, d, e 49.8 (2.0)i 4.5 (0.1)m, n, o 19.3 (9.5) 13.7 (0.4)s, t, u 31.2 (1.9)bb, cc, dd

ChatGPT-4.0 75.3 (3.0) 75.5 (8.1)b 3.3 (0.5)d, f, h 54.4 (2.2)j 3.8 (0.1)m, p, q 35.9 (6.7)r 12.5 (0.5)z, aa 38.0 (2.3)gg, hh

Google 
Gemini

66.3 (3.5) 40.8 (7.5)a, b – 47.6 (5.3)k 4.3 (0.1)n, p – 9.8 (0.5)s, v, z 49.0 (2.9)bb, ee, gg

Other LLMs* 65.7 (3.8) – – 50.8 (2.6)l – – 11.0 (0.7)t, x 43.1 (3.1)cc

Health LLMs – – – – 4.1 (0.1)o, q 41.6 (6.6)r - -

Standard 
educational 
materials

72.2 (5.4) – 2.2 (0.2)e, g, h 66.0 (2.3)i, j, k, l – – 10.0 (0.6)u, y, aa 54.5 (3.0)dd, ff, hh

DISCERN: Discerning the Quality of Health Information; EQIP: Ensuring Quality Information for Patients; FKGL: Flesch-Kincaid Grade Level; FRES: 
Flesch Reading Ease Score; SE: Standard Error. *Other LLMs include Bing Co-Pilot, Claude, CLOVA X, and Perplexity grouped by metric: Percentage 
Accuracy Score (Bing Co-Pilot, Claude, CLOVA X, Perplexity), Percentage in Top Accuracy Category (Google Gemini), DISCERN (Claude, Bing-Co- 
Pilot), and FKGL/FRES (Claude, Bing Co-Pilot, Perplexity). Dashes indicate that the model was not evaluated for that outcome. ap = 0.004;  
bp = 0.002; cp < 0.001; dp < 0.001; ep < 0.001; fp < 0.001; gp < 0.001; hp = 0.02; ip < 0.001; jp < 0.001; kp = 0.004; lp < 0.001; mp < 0.001; np < 0.001;  
op = 0.01; pp < 0.001; qp < 0.001; rp < 0.001; sp < 0.001; tp = 0.004; up < 0.001; vp < 0.001; xp = 0.003; yp < 0.001; zp = 0.001; aap = 0.01; bbp < 0.001;  
ccp = 0.006; ddp < 0.001; eep = 0.006; ffp < 0.001; ggp = 0.02; hhp = 0.001.
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This systematic review is subject to several limitations. 
First, while many included studies evaluated performance 
in answering questions, a significant portion of studies in 
our overall search did not explicitly or quantitatively evalu-
ate key outcomes such as accuracy, quality, and readability 
thereby limiting the number of articles we could include in our  
analysis. Second, meaningful comparisons across questions sub-
types were limited due to the variability in study and prompt 
design, as demonstrated by a mix of preoperative, postopera-
tive, and procedural questions. Third, scoring reliability varied 
significantly across studies, and only some reported inter-rater 
reliability measures such as the intraclass correlation coefficients 
or kappa statistics. This raises concerns regarding the consis-
tency and reproducibility of scoring methods used to evaluate 
LLM responses, which were sometimes assessed independently 
using custom Likert scales and at other times were evaluated 
via consensus-based assessments. Lastly, the wide range of 
employed outcome metrics complicated direct comparison 
across studies. Future research can prioritize standard outcome 
reporting and evaluation criteria, along with the development 
of appropriate risk of bias assessment tools, to strengthen com-
parability and reliability across studies regarding the effective-
ness of LLMs in surgical patient education.

5.  CONCLUSION

The systematic review performed within this study demon-
strated that LLM-generated responses were generally accu-
rate compared to standard patient education materials. While 
ChatGPT outperformed other LLMs in accuracy and operated at 
a college-level reading comprehension, it did not consistently 
match the quality of standard patient education materials. 
Further refinements in AI-generated health content, including 
improvements in clarity, reliability, surgery-specific accuracy, 
will be essential to strengthen its effectiveness as a patient edu-
cation tool.
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