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Abstract

Introduction: ChatGPT, an artificial intelligence (AI)-based language model, has gained popularity in medicine, although
concerns remain regarding the accuracy and clinical applicability of its generated content.

Methods: In accordance with PRISMA guidelines, a systematic review was conducted using the PubMed, EBSCO, and Scopus
databases, including 29 studies published between 2022 and 2024. The review included publications evaluating the accuracy,
readability, comprehensiveness, and clinical utility of medical information generated by ChatGPT.

Results: ChatGPT’s content was generally consistent with clinical knowledge, although the quality varied depending on language,
query formulation, and medical domain. Responses in English were usually more accurate. Limitations included lack of refer-
ences, insufficient contextual and emotional understanding, and inconsistencies with medical guidelines in complex cases.
Conclusions: ChatGPT shows potential as an educational and clinical decision-support tool but requires further refinement

and standardisation of evaluation methods.

Introduction

Artificial intelligence (AI) refers to advanced
computational models that mimic human cognitive
abilities. Examples include applications using artifi-
cial neural networks, which have the ability to self-
learn and become more efficient at solving the tasks
they are designed to perform. Examples of this are
artificial neural networks — algorithms inspired by
the functioning of the human brain — which are ca-
pable of learning from large datasets by recognising
patterns and relationships, becoming increasingly ef-
fective over time at performing their designated tasks.
Machine learning is the process through which a com-
puter model “learns” from examples to independently
generate responses or make decisions. Al algorithms
can, among other things, recognise images, process
speech, and analyse input text, enabling their wide-
spread use, especially in medicine. These mathemati-
cal models are based on vast numbers of medical data,
which are rapidly growing beyond the capabilities
of manual human analysis. Al-based programs have
produced remarkable results in many fields, and their
development and implementation are being exten-
sively researched and applied in almost every medi-
cal field. A review of medical information generated
by ChatGPT is particularly important because it al-
lows for an assessment of whether such tools can be
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used safely and effectively in patient education and in
supporting the work of healthcare professionals — es-
pecially in light of the growing influence of artificial
intelligence on the healthcare system [1, 2].

Analysis from the Digital 2024 Global Overview
Report on the use of digital technologies and social
media in 2023 shows that at the beginning of 2024,
the number of mobile phone users reached 5.61 bil-
lion, and the number of internet users reached 5.35
billion, marking a 1.8% increase compared to the pre-
vious year. Social media recorded over 5 billion active
users, spending an average of 2 hours and 23 minutes
per day on these platforms, with TikTok and Insta-
gram leading the way in terms of popularity [3, 4].

ChatGPT, developed by OpenAl, has become
the fastest-growing application in history, reaching
100 million users in January 2024. Since its debut in
November 2022, the application has attracted around
13 million users daily, outpacing the growth rate
of platforms such as TikTok or Instagram. In its first
month, ChatGPT attracted 57 million active users
monthly, and in January it recorded 590 million vis-
its. Analysts at the Union Bank of Switzerland (UBS)
highlight the application’s exceptional growth rate and
point to its enormous potential and future opportuni-
ties. The evaluation of medical information generated
by ChatGPT is important because, despite its popular-
ity and ease of access, the model may provide incom-
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plete or inaccurate responses, posing a risk of misinfor-
mation in the context of health and medical care [5].

The training process of ChatGPT uses advanced
machine learning, including Reinforcement Learning
from Human Feedback (RLHF) and supervised fine-
tuning with the participation of human Al trainers.
This model is trained on extensive datasets, enabling
it to identify patterns and relationships in the data
and then generate responses based on these patterns.
A distinctive feature of ChatGPT is its iterative learn-
ing capability, which allows the quality of generated
responses to be systematically improved through
multiple iterations of the optimisation process. Due to
the large variety and amount of data used during train-
ing, ChatGPT ranks among the most advanced natural
language processing models, capable of processing and
generating text at a near-human level [6, 7].

Earlier Al-based medical tools such as IBM Watson
for Oncology, Babylon Health, Ada Health, and Buoy
Health demonstrated significant limitations — from out-
dated data and simplified symptom analysis to low ef-
fectiveness in interpreting complex clinical cases. Their
limited flexibility and lack of contextual understanding
highlight the need to evaluate newer models like Chat-
GPT for their suitability in dynamic healthcare envi-
ronments. Using ChatGPT for content retrieval is con-
venient and quick. However, there are risks involved.
This model can provide answers to many questions and
assist with research, but the information is not always
accurate or up to date. This is due to limitations in ac-
cess to the most recent data and a lack of full under-
standing of the context. There may also be unconscious
bias in the content generated by ChatGPT. Therefore, it
is important to verify the obtained information against
reliable sources and maintain a critical approach to mi-
nimise the risk of misinformation [8, 9].

Objectives

This study aims to critically assess the quality
of medical information generated by ChatGPT, with
a specific focus on its accuracy, consistency, and clinical
usefulness across different medical domains, languag-
es, and question contexts. The review addresses a key
gap in current knowledge by evaluating how ChatGPT
performs in delivering reliable medical content when
exposed to variations in prompt formulation, language
(e.g. English vs. non-English), and clinical complexity.
Two general research hypotheses were explored: 1) Med-
ical information generated by ChatGPT is in line with
the current state of clinical knowledge. 2) The quality
of medical information generated by ChatGPT will vary
depending on how the prompt is formulated.

Methods
Design

A systematic review was designed to search, assess,
and synthesise the available scientific evidence follow-

Filip M. Tkaczyk, Joanna Gotlib-Matkowska, Zbigniew Siudak

ing the PRISMA (Preferred Reporting Items for System-
atic Reviews and Meta-Analyses) guidelines [10].

Eligibility criteria

Inclusion criteria for the scientific publications un-
der review were as follows:

1. Publications that directly analyse the quality
of medical information generated by ChatGPT.

2. Publications that evaluate the readability, compre-
hensiveness, accuracy, and usefulness of informa-
tion provided by ChatGPT.

. Publications published in English language.

4. Publications published within the period 2022-

2024.

5. Publications available via open access.

The inclusion criteria were established to ensure
the relevance and quality of the review: limiting
the timeframe to 2022-2024 captures only the most
up-to-date data related to recent versions of ChatGPT;
selecting publications in English and those available
via open access ensures linguistic consistency and
transparency of analysis; and focusing on studies that
evaluate readability, comprehensiveness, accuracy,
and usefulness allows for a comprehensive assessment
of the actual medical value of the generated content.

Exclusion criteria for the study were as follows:

1. Publications that do not focus directly on the analy-
sis of the quality of medical information generated
by ChatGPT.

2. Publications discussing the use of ChatGPT in
a non-medical context.

3. Publications in languages other than English.

4. Publications published before 2022.

5. Publications for which no full text is available.

The exclusion criteria were defined to narrow
the scope of the review to studies most relevant for
evaluating the quality of medical information gener-
ated by ChatGPT: publications not directly focused
on medical content analysis or those addressing non-
medical applications were excluded to maintain the-
matic coherence; studies published before 2022 and
those in languages other than English were excluded
to ensure the currency and comparability of data; and
the exclusion of publications without full-text access
enabled a thorough and reliable assessment of study
methodology and findings.

w

Information sources and search strategies

The systematic review search strategy was based
on the following research question: What is the qual-
ity of medical information generated by ChatGPT in terms
of accuracy, readability, comprehensiveness, and usefulness
for patients and healthcare professionals? What methods
can be used to assess the accuracy and reliability of Chat-
GPT-generated healthcare-related information?

A systematic review of the literature published
between 2022 and 2024 was conducted in three da-
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tabases (PubMed, EBSCO, and Scopus), following
the PRISMA guidelines. Two reviewers (FT and JGM)
searched the databases independently, using the same
pre-established protocol. The entire search was per-
formed in June 2024.

The query used in database search engines was as
follows:

(“ChatGPT” OR “Generative Pre-trained Trans-
former” OR “GPT” OR “AI” OR “Artificial Intelligence”
OR “Machine Learning” OR “Deep Learning” OR
“Neural Networks” OR “Natural Language Process-
ing” OR “Data Mining”) AND (“Health Information”
OR “Health Education” OR “Medical Information”
OR “Healthcare Information” OR “Health Literacy”
OR “Patient Education”) AND (“Implementation” OR
“Utilization” OR “Integration” OR “Usage” OR “Adop-
tion” OR “Effectiveness” OR “Benefit”) AND (“Poten-
tial” OR “Future” OR “Prospective” OR “Emerging”
OR “Innovative” OR “Novel” OR “Advancements”
OR “Trends”) AND (“Clinical” OR “Diagnostic” OR
“Treatment” OR “Management” OR “Monitoring” OR
“Support” OR “Decision-Making” OR “Outcome” OR
“Risk” OR “Care” OR “Patient” OR “Patient Education
as Topic”))

The reference lists of the previously searched and
qualified publications reviewed were also investigated.

Study selection

A three-stage study selection system was used to
review the publications. In the first stage, duplicate
studies were excluded, followed by screening based
on: (1) title, (2) abstract, and (3) full text. Any discrep-
ancies in article selection were resolved by review
team consensus (Figure 1).

Analysis was performed by two independent re-
searchers (FT and JGM) using Rayyan software.

Synthesis of results

The synthesis of the results included an analysis
of 29 eligible systematic review publications. The re-
sults of each study were pooled and compared to
identify common trends, differences, and potential
sources of heterogeneity. A detailed analysis of the re-
sults enabled the formulation of collective conclusions
reflecting the current state of knowledge on the topic
under review.

Results
Characteristics of the studies

The studies under review included a multidimen-
sional analysis of the use of ChatGPT in various fields
of medicine, health education, and support for health-
care professionals and patients. The studies used dif-
ferent ChatGPT versions (3.5, 4.0, and turbo).
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Records removed before
screening:
 Duplicate records removed
(n=201)

Records identified from:
« Databases (n = 721)
« Analysis of references (n = 32)

v

Records screened:
 From databases (n = 520)
« From other sources (n = 32)

v

Reports sought for retrieval:
« From databases (n = 38)
« From other sources (n = 9)

v

Reports assessed
for eligibility:

Records excluded due to content
not directly related to the
subject of the review:

« From databases (n = 482)
« From other sources (n = 23)

Reports excluded:
« Review articles (n=11)
| * Publication topic related to
* From databases (n = 38) the use of ChaptGPT in radiol-
 From other sources (n = 9) ogy or medical imaging (n = 6)
¢ « Publication topics related to
the use of ChatGPT
in pharmacology (n = 1)
« Lack of open access (n = 23
from other sources)

Studies included in review:
« From databases (n = 20)
« From other sources (n = 9)

v

Total studies included in review (n = 29)

Figure 1. PRISMA flowchart of the systemic search and
the selection process

The primary objective of all studies was to as-
sess the quality, accuracy, relevance, and usefulness
of ChatGPT responses. A variety of evaluation crite-
ria were considered, such as compliance with medical
guidelines, understandability, clarity, completeness,
and potential risk of error. The results of the analy-
sis suggest that the effectiveness of ChatGPT varies
depending on the specificity of the question and
the context. In many cases, the responses were rated
as satisfactory; however, significant limitations were
also identified, such as lack of references, emotional
intelligence issues, and insufficient compliance with
guidelines in more complex clinical situations.

The studies conducted were methodologically di-
verse, including both qualitative and quantitative ap-
proaches. Various assessment techniques were used,
including guideline compliance analysis, expert re-
view, thematic analysis, and tools such as DISCERN,
Global Quality Score (GQS), EQIP, and Flesch-Kin-
caid. The studies employed a range of evaluation sys-
tems, such as scoring systems, Likert scales, and inter-
expert agreement analyses. The focus was on different
aspects of ChatGPT responses, including their accu-
racy, completeness, comprehensibility, relevance,
and potential risk of error. The results of the studies
showed that, in many cases, ChatGPT responses were
satisfactory and useful, especially in English language
(Table 1) [11-39].



Filip M. Tkaczyk, Joanna Gotlib-Matkowska, Zbigniew Siudak

sAkanins oN
‘s3e1s oN ‘|aued padx3
‘uosiiedwod ainjelaln]

sKanIns oN ‘siskjeue
S1e)S ‘|aued 1adx3
‘uosiiedwod ainjelaln

sAanIns oN
‘syeys oN ‘)aued padx3
‘uosiiedwod ainjesa

sAanIns oN
‘sye1s oN ‘)aued padx3
‘uosiiedwod ainjesa]

SM3IAIUI 10 SASAINS
ON ‘sisAjeue jeaiisiels
ON ‘Uollen|eAa |aued
90U3lIadXa JO SIedk +G1
Ylm uolrenjend
padx3 ‘ainjesay
y3im uospedwod

poylsw
uoijenjea

aled
aAlesadolsod
10y nyasn

suoneiul
QwWos

‘sSaualeme

a1gnd 04
n4asn

uoleINpa

juaiied Joy

ssaunjasn
Y3iH

(Bunuiy
1e213142)
pajou sySii
g ‘nyesn

ssaujnjasn
paywI
mpan ngasn
'ysdul
ssaunjasn
1ea1und

palou suisduU0d
Joujuw ‘jeary13

pajou
suJ4a3u0d Adeaud
Joujw ‘e21yi3

pajou suisduod
Joulw ‘[eanyi3

pajou
suJa3u0d Adeaud
ng ‘eaiy13

sanss|
Krejngedon
PaXIW mpin
1821439 :ys1jdu3
9suendwo)
1e21y33

saulepind
AVEREIRI(e}
paseq ‘qualiin)

elep juadal uo
paseq ‘quaiin)

Apnis ay3 jo
9}ep |y} jo
Se Juaiin)

elep 1¢0¢
-21d 03 paywl
Ing ‘QuaLn)

SN0.Jo314 ss37
mpin ‘QLin)
ys3u3

uoljewJoju] jo
fouain)

d)gepuelsiapun
pue Jes|d

yidap
pa2e] Sasuodsal
9WO0s Ing Yes)d

d)gepuelisiapun
pue ies|)

K1ie)d
pay2e| sasuodsal
awWos 1ng Ye3))

Aye)d sydeq mpin
ues)) :ysijdug

Ayjiqepuelsiapun
pue Ajed

9102S
a8eJane 9,76 :90URAI|RY
91025 93eIdAR %86
:A}l)Iqepuelsiapun
pue Aje)d
(0/5) %001
:uoljewJoul Jo A2eandoy
syadse
A3y s19n02 ‘939)dwiod AjIsopy

pajou sded
awos Inq ‘919|dwod Aj3sow
1d9DieyD wolj sasuodsal jo
ssauaja)dwod ay3 Sujpiedal
elep |eauawnu di41ads
apinoid jou saop Apnis ay |

suojsanb o/ jo
1o sasuodsal arelidosdde
%G°86 JO 9181 S$32INS B
Y1m sapanb uowwod 3sowl
3u1an0d ‘939)dwod AIap

s1oadse awos passiw
ng ‘939)dwod Ajjesausn
1dD3eyD wolj sasuodsal jo
ssauala)dwod ayy Sujpiedal
elep |eauawnu di412ads
apinoid jou saop Apnis ay |

(%06) 01 J0 N0 6
:uol3edl4LIe)d |Bl1juBISgNS
Sunmbai A101oeysi3eSUN

(%01) 0T 403N0 T

:Uol3edI41Ie]D d)RIpPOL
Sunmbai A101oe)S13ES

:(s3duds bijeyseN pue uewoy

y10q) sasuodsay npin
(%01) 0T 400 1
:uoljedlylied aleiapowl
Sunimbal A1010e)S13ES
(%06) 01 J0 1IN0 6
:uoledIjIe JewiuiW
Sunimbal A101oe)S11ES
:sasuodsay ysi3u3

sasuodsay jo
ssaua}3a)dwo)

saulepind
Yum paudije
AKoeindoe y3iH

S3loeinddeul Jouiw
9WO0S ‘91eindoe
Ajjesauan

Aoeunaoe
%S$°86 YUM ‘Y31H

pajou saldeInddeul
pue seiq awos
Ing ‘91eunddy

K103oejsies
%01 npin
‘A103oejS1ES
%06 :ys!|3u3
foeindoy
len3oeq

[st]7p9o
enakiy

[¥1]p 12
1zuely

[€T]p 12
N@UENE@I

[ct]p 12
wejjes

(11l 012
wiye.q|
(1eak) v 32
Joyny

LdD¥eYD Aq pajelauan uoljewIoul |edpaly 4O AH[BND aU3 4O UoieN|eAs “T 3lqeL

Medical Studies



Quality assessment of ChatGPT-generated medical information for healthcare professionals and patients: a systematic review

siskjeue |ea13s13e1s
‘|sued 1adx3 003 SOD
‘uosiiedwod ainjesar]

sisAjeue |eansnels
‘A111e)d 1oy 91eds
1317 aued padx3
‘uosiedwod ainjesall]

J1oued padx3
‘sisAjeue |eal1siiels oo}
WY ‘003 N¥3DSIa
‘uosiiedwod ainjelayn]

sisAjeue
|ed1isiels ‘aued padx3
‘JuawnAsul Ny3dSIqu
‘uosiiedwod ainjelall]

poyaw
uolyenjens

uoljepljea
Jaypny
salnbai

ng ‘Inyasn

1uswanoldwi
Spaau
Ayigepeas
g nyesn

uol1eINpa
1uaied
104 |ngasn
Kj21849pO WY

Injasn
1eYMBWOS

%St
‘@1elapowy

ssaunyasn
1ea1uid

p=a30u SsuisduU0d
Joujw ‘eary13

SUOI}RIBPISUOD
Koeaud yym

Tea1y13

suladuo0d Aoeaud
Joulw ea1ya

suJ4a3u0d Adeaud
Jourw ‘eaiy3
9dueldwo)
1821Y33

1¢0¢
Jaqwiaydas jo
se 91ep 03 dn

1¢0¢
1aquwiaydas jo
se jualn)

Ayigenss paxiw
g qualiin)

Anigeras paxiw
INg UaLIND
uoljew.ojuj jo
Aouauun)

pleg 9)3000
ueyl sjgepeal
2i0W Yes))

19A9) 989))02
1e Ajiqepes)
g Yes))

yidap
pay2e| sasuodsal
WS Ing Yes)d

yidap
S3oe| INg Jes))

Ayqepueisiapun
pue Ajed

€8'0F 8'¢€ seM 1d4D31eyD
Aq pa1esaua8 sasuodsal
104 91025 93eJ9AE BY] 3)IYyM
‘IF '€ Sem pJeg 9)3009
Aq papinoid sasuodsai
10} 21025 28eJaAR 3y}
‘so1paedoyyio dujelpaed o
L'0F T'¥ Sem [dD3ey)
Ag pajesauad sasuodsal
104 21025 98eJaAR BY] 3)IYyM
‘8/°0F ¥ Sem pJeg 913009
Kg papinoid sasuodsal
10} 91025 28eJane ay}
‘QuidIpaw syods Jod

(sasuodsas €8 40
N0 99) aAIsuayaidwod
dJam sasuodsal Jo %6/

'Ge-1dDeyd

(sasuodsai g6 40
o z8) aAlsuayaidwod
3Jam sasuodsal Jo %18

‘v-1dD1eydD

1313 doj se pajel
2JaM sasuodsal 3y} JO %z'89
1313 3)ppiw Se pajel
2J9M sasuodsal 3y} JO %E /T
131} WoRoq se pajel
21aMm sasuodsal 3yl JO %St
pajou sde8 awos
g ‘939)dwod Ajjesausn

(3s3y31Y) %989 03
(3s9Mm0)) %S°0€ woly
palleA SUOIJUBW PIOMADY
JueAd)aJ Jo d8uel 3y
‘sainpadoid ay)
SS0JDe SpIOMAY JUeAS)aI JO
%/t J0 a8eiane ue

psuonuaw jd953eyd

sasuodsay jo
ssaua}a)dwo)

aupdIpaw syods [61] 012
104 /1'% ‘YSIH ouigioln
¥-1dD1eyd
1o} Aoeandoe [81] 010
%56 ‘USIH 3un|
sajpuedalnsip
3WO0S Y3Im
‘91e4n20e [£1] 012
Ajeisusn olsejseuy
pauoijuaw
SplomASY
JUeA3)aI % /Y [91] 012
‘91eJI9pOW s1nodesey)
Aeindoy (1eak) *p 32
len3oeq loyny

quo) T d)qel

Medical Studies



Filip M. Tkaczyk, Joanna Gotlib-Matkowska, Zbigniew Siudak

(14v ‘110
‘DOWS ‘D04 Sutuung
194 ‘3¥4) sad1pul
Ayiigepeay ‘sydwolad
uoneidepy ‘siskjeue
|e213s13e3S ‘jaued padx3
‘uosiredwod ainjelanr]

sydwoud
uoleydepy ‘siskjeue
ea13siie)s ‘qaued padx3
‘uosiiedwod ainjelayn]

9)eds
1317 iod- ‘sishjeue
W3S-S1d ‘|oued padx3
‘uosiiedwod ainjelayl]

J1oued padx3
‘sisAjeue |ea11siels
‘(I4V ‘11D ‘D0OWS D04
3ujuuno 1934 ‘3y4)
sad1pul AYjiqepesy
‘003 N¥3DSId
‘uosiiedwod ainjetall]

suoljdelalul
juaijed pajenuis

‘sye1s oN ‘aued padx3

‘uosiiedwod ainielall]

poyew
uoijenjea

$32N0S JO

UOI3BIIII9A

Spaau Inq
nJasn

$92In0S Jo

uoIedIIIaA

Spaau nq
nyasn

pajou asnsiw
Joj jenuajod
‘parwI]

19A9)

Ayiqepeal
Y31y Inq
ngasn

pajou sysi
Jennualod
‘paywn

ssaujnyasn
1esaiund

Suladuod Joulw
Yam ‘ea1y33

SuJIaduod Jouiw
YHM ed1ys3

ISTINBEN
ejep pue Axeand
Uo SUJ3dU0d
Yum ‘ediyi3

SuJaosu0d Adeaud
Joulw ‘e21y13

Kyayes
UO SUJ3JU0
mng edyn
douendwo)
1831433

€20z 40
se 91ep 03 dn

€20¢ Jo
se 91ep 01 dn

€0z 40
se ayep 03 dn

€¢0c 40
se 91ep 03 dn

€¢0c jo
se ayep 03 dn

uolyewiou] o

Aouaimn)

%€8 pied ‘%86

1S°€-1dDIBYD ‘%L6

P-1dD¥eyd Yes|d

%E8 ‘Pied ‘%86

§'€-1dDIBYD ‘%L6

P-1dD1eY) Ues)d

panoidwil

3q ued Ayjiqepeal

g Yes))

19A3] AJljiqepeal
ysiy g 4es|d

s|ie3ap e
pase| INg Jes))

Ayiqepuejsiapun

pue Ajeld

S958) J0 %09 Aj]91eWIX0idde
uj 9191dwo) :pieg
S9SBD JO %08 19A0 Ul
9121dwo) :§°¢-1dDIBYD
S3SBD JO %08 19A0 Ul
9191dwio) p-1d91eYd
%08 < ‘7-1dD¥eyd
919)dwod Ajjesauan

S95BD 3]gen|eAs 40 %09
Kj212WIX0Idde U] 3339)dw0d
219m sasuodsay :pleg
S9sed 3|gen|eas Jo
%08 19A0 U] 9391dW0d I1aMm
sasuodsay 5 g-1dDieyd
S9sed 3|gen|eas Jo
%08 19A0 U] 9391dW0d 2I1aM
sasuodsay -1dD1eyd
%08 < -1dDIeYD
9191dw0d Ajjesausn

(suonsanb 0z 40 N0 1) %Y1
:sasuodsay ajeridoiddeu
(suoiysanb
0/ J0 N0 69) %5°86
:sasuodsay a1endoiddy
saLanb xaidwod ul
sded yum ‘@19)dwod Ajsow

(%E°E€T) 19X
Se palyisse)d sasuodsal om|
(%0%) poo3d
Sse paljisse)d sasuodsai XIS
(%0v) 41e}
se paljisse)d sasuodsai XIS
(%2°9) 100d
Se paljisse)d asuodsal auQ
pajou
sded swos ‘9191dwod Ajpsopy

%1 :sasuodsal 939|dwodu|
%P1 ‘suonedije)d
Joujw 3uipaau sasuodsay
%C8
:sasuodsal anjsuayaidwod
sased xa)dwod uj
yidap payoe] ‘9131 dwodu|

sasuodsay Jo
ssaua}a)dwo)

%ST ‘pieg ‘%v/L

'§"€-1dDIRYD ‘%88

P-1dD1eyd ‘Y3IH

%SC ‘pleg %/

‘5'€-1dD1eYD ‘%88

‘v-1dOreyd ‘y3iH

pajou saldeindoeul

SWO0S ‘91eindoe
Ajjesauan

uolyew.ojul

1291402 %06
‘91eJndde
Ajeiausn

pajou saldeindoeul

JWOS ‘91eIapOy

Aoeindoy
len3oe4

[¥z] 1o
A

[e]p 12
any

[ez]
Ainypnoy)
3 JeAesyeys

[12] 32
uiyes

[oz] p 32
ee8iaqg

(1eak) ‘v 32
loyny

JU0D T 9lqel

Medical Studies



Quality assessment of ChatGPT-generated medical information for healthcare professionals and patients: a systematic review

siskjeue
|ea13siyeys anndinsag
1591 IN ‘91825 LI
|2egpa3) SUBINIRIP OE
‘uosiiedwod ainyesal]

(paseq

-W17 ‘Suiuies) sujydew
‘paseq-ajni) sjppow
dIN snoliep ‘sisAjeue
91025-14 ‘|aued uadx3

‘uosiiedwod ainiesai

sishjeue
[B213513R3S ‘3]eds LI
julod-g ‘)aued padx3
‘uosiiedwod ainjesan

siskjeue |ea13s1ie1s
‘(19v ‘N2 DOWS ‘D04
3uluuno 1934 ‘3y4)
sad1pul AYljiqepesy
‘003 N¥3DSId
‘uosiredwod ainielall

poyaw
uolyenjens

uoledndde
|eaioeld

Y3IM Sanss|
‘paywn

JusWIeaI}
pasijeuosiad
10J Ingasn
AysiH

M3IA3J 1adxd
yum ‘3uiuiely
10} ngasn

asn sywi)
Ayiqepeai
g Inyasn
ssaunyasn
1earund

ssauy3noJloyy
uo SUJadUOD

ng ‘esyg

SUJ4a2U0d Joul
yum ‘esyi3

wisijeal 1oy
MB3IA] |NjaIed
Yum esiyi3

SUJ22U0D Joujw
UM ed1yi3
9dueldwo)

1e31y13

€70t J0
se a1ep 03 dn

€0z 40
se ajep 01 dn

€20t 40
se a1ep 03 dn

€0z 40
se ajep 03 dn
uoljew.loju| Jo
Aouaun)

3upe)

A)igepueisiapun

e RIENERC]

Aynigepeal “4ea)d

salien Ayiqepeas

Inq Yeapd

19A3] apesd

-Un14 Je pajadie;

Ayjigepeas
g ‘es)d)

19A3) Ayljiqepesal

ysiy g Jea|d

Aynqepueisiapun

pue Ajed

L uelpa\ ‘(96T AS) 089 0
9402s SSaU3|dWOod Uea
:011eudIS YU Aledng jwi
8 Uelpay
(€£'1.0S) 06,

J0 21035 Ssauajadwod
U3\ :01ieU3IS SPO04
passa20id JaMa4
L URIP3 ‘(62°C AS) ££°9 40
2102s SSaU13|dWod U
:011eU3IS |19 IO Suluig
"S'9 uRIpa ‘(€6°T AS)
0/°9 40 21025 SSaua13|dwod
ueay :01euadS YIS 14
8 UeIpaW (68'T AS) LT'L 40
2102s SSau3|dWod U3y
:0lleuads Sujjey pasuejeq
salanb xa)dwod ul 1e1ap
s32e) ‘939)dwod Ajjelauan

(10ys-may) 78°0
‘(3oys-019z) 80 :||eI9Y
(doys-maJ) 270
‘(Joys-043z) £¢°Q :uolsIdaId
L€°0 40 94035-T4
93eJaAY :(30Ys-013z) | dD1eYD
G€°0 40 9403s-14
93eJany :(30Ys-Ma4) 1dD1eYD
K80j03u0 anisuayasdwod
919]dwiod Ajjesauan

91eJ Aoeundoe [8Z] v 12
%8E 8 ‘91eIapoN oel

uoldeIIX3d
uolyew.oul
asaid ‘y3iH

[£2] 32

Jewnylelenls
dAIsuayaldwod

UM (%6/) s9suodsal €8

401n0 99 :5°¢-1dD¥eyd
dAIsUayaldwod

UM (%¥8) sasuodsal 86

40 1IN0 ¢8 ‘¥-LdDIeyd

salanb xa)dwod ul sded sasuodsal ul [92] v 10
awos ‘939]dwod Ajjesausn wisieal %7/ ‘Y3iH Keun
919)dwod
3I9M sasu0dsal Jo %09 :pleg
919)dwod
2JaM Sas5u0dsal JO %G/
‘§'e-1dOreyd
919)dwod
2JaM Sasu0dsal JO %76 -1dD3eYD
‘o1dO1eyd 10} ¢7/°8% :9100s
§’'€ UeY} 193] H-1dDreyd N¥3DsId [sclp3a
919)dwod Ajjesauan ‘91e49pOoYy Aye4
sasuodsay Jo Aoeundoy (1eak) v 32
ssauajs)dwo) Jenioeq loyny

Ju0) 'T 3\qeL

Medical Studies



Filip M. Tkaczyk, Joanna Gotlib-Matkowska, Zbigniew Siudak

9¢+ C'l¢e
JuswWileal] Jadued
19ppe|q aAISeAUl ISN
T'IF 6°GZ :Juswieal) Jadued
1appe|q aAISBAU] 9]2SNW-UON
£0% 9'5¢ :Builels
pue sisougelp Jadued Jappe|g
6'CF T°9€ Ja0ued Jappe|q
IN0OQe UOoI3eWIoul |BI2UDD
0'bF 897 :Jadued ||92 jeual
IN0OQe UOoIIeWIoul |BI2UD
€°EF ¥°8C Uswileal]
J19aued a1e1s04d pasueApy
8'T+ 9'81 -jusawijean
J190ued 91€3504d 3SII MOT
8¢+ 6'7¢E
:8uluaalds J2oued aje1soid
IN0OQe UOoIIeWIoul |BI2USD

siskjeue 6'CF 0'€t 4ooued areysoud S2402S
|ednsiels Qaued padx3 papasu douaipne Ja8unoA INOge UoI3ew.IoUl |BJ3USD plesuly-yasal4
9102S pIeduly-ydsal4 UOI}eD1JIdA pa30Uu SUIdU0d €¢0C 40 10} panoidwii pajou sded swos YiMm pajepijea [0€] efnjes
‘uospiedwod ainjelar] mg nyasn loujw ‘esiyig se 91ep 01 dn Aynigepeas Yes)d g ‘@39)dwod Ajjeisuan ‘91e19po R elyl
%1 :peq A1sp
%E’6 :peg
%E°61 9)qe1dandy
%8¢ :pO0D

%E 67 :p003 AIaA
:91aM $35180)0d2U0
uoljelpel Aq suoien|eaa ay3
‘suolsanb papua-uado Jo4
1091102 %€E€°8S
:suonsanb A3ojo1g
1091102 %/6°8/
:suonsanb saisAyd
19394102 %05
:suonsanb |eatuld
SIaMsue
PlleA 33 JO SS9UJIALI0D Y|

(%€v6) suolisanb o/

(OMJ) usWwai8e 10 1IN0 99 10} SIDMSUE pljeA
191e4191u] ‘)aued padx3 SuoISIDap papinoid [ dDiey) ‘suoipsanb
‘sishleue |ea11siels |eaiuld 1oy 1202 sjeuoissajold 9210y2-9)diynwi Jo 1291102
‘3]e2s UaYI7 lod- 2|gelja4 J0u pajou SuJ3dU0d Jaquiaidag jo 1e pajadie} Jie1ap ul sde8 swos 9%19°09 ‘Slamsue [62] 1012
‘uosiiedwod ainela g ngasn Joujw ‘esiyia se a1ep 03 dn Aynigepeas 4es)d ng ‘919)dwod Ajjeiauan pleA %< v6 ‘YSIH 1peisuuag
poyesw ssaunyasn douendwo) uoljewJoju] Jo  Ayjiqepuelsiapun sasuodsay jo foeindoy (1eak) v 32
uoijenjeay 1eaiun)d 1ed21y33 fouaiin) pue Ajue) ssauaja)|dwo) |enjoey loyny

qu0D T 3)qeL

Medical Studies



Quality assessment of ChatGPT-generated medical information for healthcare professionals and patients: a systematic review

siskjeue |ea13s1Ie1S

‘|aued padx3 ‘534

‘9]eas 1y Julod-¢
‘uosiiedwod ainjelall]

siskjeue |ea13sIelS
‘|sued 1adx3 o003 4103
‘uosiedwod ainjelayr]

poyaw
uolyenjens

2ouepingd
|eiiul Joy pa10U SUJ3IUO0D €207 Jo
Inyasn Jourw ‘ea1yly se 91ep 03 dn
uolewioul
Jiseq 1oy
Inyasn SuJasu0d Aoeaud €207 J0
‘paywIT Joutw ‘e21y13 se ajep 03 dn
ssaunJasn 9dueldwo) uoljew.oju| Jo
1ea1und 1e21y313 fousun)

Ayligepeal |aAs)
-989)102 Inq Ye3)d

salien Ajliqepeas
ng Jes))

Ayqepueisiapun
pue Ajed

sasuodsal ay}

ur Aoeundoe pue
Ssauala)dwod Jo |aA9) y3iy e

3upedlpul ‘ST 4o uelpaw
JeanrayiodAy ayy ueyy 1aysiy
9JOM S31025 Y109 ‘TZ0F 6'1
sem adueping pue /£0F £8'T
sem Adeindde Jo 210IS

98eJane 3y} ‘sased oz Suowy

(suolipuod 3uowe
1S9MO)) T :2100G |e10|
‘ewouldie) JenjjedoledaH
L1 21025 |e10]
119dUe)) dijealdued
G :21025 |ej0L
1SISOYLIID J9AI
¥1 pue g
U99M]3( PIIBA :JUSIU0D
(suolipuod 3uowe
159y31Y) 61 24035 1e10]
:Sleaoued
(S-¥ ¥OI) ¥ :24n32n0S
(I-1 ¥OI) T :uonesyuUap|
(§°21-5°6 ¥OI) OT :3usju0)
(81-S'%1 ¥OI)

97 :2102GS |e10|
195e9sI(g auo0ls|ien
pajou sded
QW0S .wyw_QEOu >__m\_wr_m.0

sasuodsay jo
ssaua}a)dwo)

21025
Aoeindoe /£ 0FES T [ze 030
91ISpOIN |epuow
SaulRpINgd yum
JusWa3.8e %409 [t€] w10
‘91eI9pON JEM
foeandoy (1eaf) 'p 32
Jenioe4 Joyiny

Juo) °1 9lqel

Medical Studies



Filip M. Tkaczyk, Joanna Gotlib-Matkowska, Zbigniew Siudak

10

(A30104n3u 10y 3)qe|IRAR
Jou + A30j0493U0415€3
G1/8) :S'€-LdD¥eyD Joy
sasuodsas anlsuayaidwod
%ee€9 =0¢/61
= (A30j0unau
G1/01 + A80ojoia1ud013588
G1/6) ‘v-LdDIeyd Jo4
sasuodsas anlsuayaidwod
(%0) ¥-LdD1eYD
:129.1100u] A)919)1dwo)
(%ET) t-LdDIBYD 3224400U]
3WOS pue 131102 3WOS
(%07) ¥-LdD¥eyd
:91enbapeu) Ing 123110)
(%29)
$-1dD3eYD PAISUsyaIdwod
1SMO)|04 Se Sem sasuodsal Jo
ssaual9)dwod 3y} (ST = u)
suoj3sanb A30joinau uj
(%2)
§'€-1d91BYD (%0) ¥-LdDIeYd
:129.1100u] A)919)1dwo)
(%ET) §°€-LdDreYD
(%07) ¥-1dDieyd :3234i00ul
3WOS pue 131402 SWO0S
(%.£7) §°€-LdD¥eyd
(%07) ¥-LdD3BYD
:91enbapeu) Ing 122140)
(%£S) §°€-1dDreYD (%09)
$-1dD1eYD PAISUBYaIdwo)

Supyew 1SMO)|04 Se Sem sasuodsal Jo
-uols|ap Ssaua3a|dwod ay}
sisAjeue |ed13sijels Joj jou ‘(51 = u) suonsanb JDH
‘S1ama|Aal Juapuadapul  ‘uoljewoul A30j0493us0.35€3 U| 10} %t/ ‘SISOYID
om| ‘|aued padx3 JIseq 10y pa10Uu SUISdU0D 120z 40 Ayxaidwod pajou sded awos 104 39394402 [e€]p 12
‘uosiiedwod aunjelsay |nyasn Joulw ‘eaiy3g seajepordn  Aq paueang Jes)) g ‘939)dwod Ajjesauan %T1°6/ ‘91eI2pOW 09A
poyew ssaunJasn 9dueldwo) uoljewJojul jo  Ajjiqepueisiapun sasuodsay jo Adeindoy (1eak) o 32
uoijenjeay |eatund 1ed1y1g Aousun) pue Aue) ssauajs)dwo) Jenioeq loyny
Juod 1 9|qel

Medical Studies



11

Suprew
-uolIs|P3IP
PREIIp] J0j 30U pJieg 10} G/ (uelpaw) ssauaajdwio)
A2ua3sisuo) ‘siskjeue ‘uoljew.ojul €202 ‘1d91eYd Ayxadwod Gt/ (ueaw) ssauaie)dwio)
|ea13siels ‘aued padx3 Jiseq 4oy pajou SuJaduU0d 104 1207 40 uonsanb Aq pajou sded SIaMSUe 123440 [o€] 312
‘uosiiedwod ainyesai] InJasn loujw ‘esiyiq se a1ep 0y dn palieA 4ead awos ‘919|dwod Ajjesauan %8°0/ ‘@1eI9poW Jedasyey
d|gel2iun pawaap
UM (%8) Sasuodsal om|
-21e1idosddeu; pawasp
SeM (%t) asuodsal auQ
SIX93U02
papasu 10qg3eyd pue 3ujdej-1uslzed
(so13s13e3S 9A1d1IDSAP) uojsialadns y10q ul (%88) suolisanb
sisAjeue |ed13s13e1S ng G 40 N0 77 Joy 91elidoidde
‘SI9M3IARJ JUapuUadapul ‘uoizeanpa 3Jam sasuodsal | dD1eyd sasuodsal
921y] ‘|sued padx3 1uaned pa30U SUIdU0D €207 40 uojejndod |esauad pajou sded swos 91endoidde [sg] w12
‘uosiiedwod ainyesa] 104 1nJasn Joujw ‘eaiyya se ajep 03 dn 104 3)ge}INS Yes)) Ing ‘939)dwod Ajjesauan %88 ‘Y3IH JaneH
S193ed Y30q J0j U0I3I3S
S9210Y2 JuUaWeal} ay3 Ul
$21025 Jamo) Ajpuedijiudis
:(suol329s
13430 Uey} JaMO)) S3400S
U0I323G S3210YD) JudWeal|
Y+
00°%S 40 21025 UBD Z-13)eY
LTCF
(eydie ypopuadduy| 09°GS 4O 2102S Uea T-191ey
‘eddey| pajydiom) :s95u0dsal -1 dD1eYD
siskleue |edf3siels 104 531035 NY¥3DSIQ 1810}
‘si93eJ Juapuadapul uoieanpa uolyejndod J3MO) pa10ds Ayenb ,poo3,
om] 1001 N¥3DSIA juaied pajou SUJ3dU0d €207 40 |eJoua8 J0j 9)geUNS  UOIIIAS ,SIDI0YD JudWIedl)’ 91ed|pul S21025 €]
‘uosiedwod ainyesa] 104 1nJasn Joujw ‘eaiyia se ajep 03 dn Ayigepeal Yes)d ‘9391dwod A)jjetauan N¥3DSIa ‘Y3IH uely g uey
poyesw ssaunJasn 9dueldwo) uoljewloju| jo  Ajjiqepueisiapun sasuodsay jo Adeindoy (1eak) ‘o 32
uoijenjeny 1eatund 1ea1y1g fousun) pue Ajue) ssauaja)dwo) Jenioeq loyny

Quality assessment of ChatGPT-generated medical information for healthcare professionals and patients: a systematic review

quo0) T d|qel

Medical Studies



Filip M. Tkaczyk, Joanna Gotlib-Matkowska, Zbigniew Siudak

12

siskjeue |ea13s11e1S
‘suolssas 1dwoud
a)diynwy ‘spadxa
UOI}INU JO |aued
‘uosiiedwod ainjesa]

siskjeue
|eansizess Auejiwis
131 10} UIUIN] ‘531025
Aniqepeas presury|
-y2s3]4 ‘Awouoxe} 010S
‘uosiiedwod ainjesan]

9)edxs
U1 21025 NY¥IDSIA
PaIpoW Xapu|
ne-uews)o) a3
9peJD presuly-yssal4
‘91025 ase3 3ulpeay
yasal4 ‘|oued uadx3
‘uosiiedwod ainjesai]

poyaw
uolyenjens

ddIApe
Aeyaip
|eJauad

10j ngasn

uoieanpa
1uaned
10} ngasn

9duepind
pallelsp
Jojjou
‘uolyewsojul
|esauad
1oy nyasn

ssaujnyasn
1ea1uld

pajou suiac3uod
Joujw ety

palou suis3uod
Joulw ‘|eany13

pajou SUISIU0D
Joujw ‘earyi3
9dueldwo)
1e31y13

€0z 40
se a1ep 03 dn

€0z 40
se 9yep 03 dn

1d91eyd
10} 1Z0T J0
se ajep 03 dn

uoljewoju| jo
Aouauun)

uolejndod |esauad

10} 91gHNS Ye3))

Sjuapnys
939|102 03 Jooyds
Y31y oy ajqeyns
Ayjiqepeai Yea))

1opow Aq paliea
Ayjiqepeas ea))

Ayqepueysiapun
pue Ajed

%% 1/ ‘elwaepadh|duiadAy

%V 1L
‘ejWaL 043153 0ydIadAH
% /'99 :uolsualadAy
%0/ *aMd
%Y 1L WAzl
%0L ANs2q0
%€/ *AT14VN
9%6°GS ‘ejuadooies
pajou sde8 swos
ng ‘919)dwod Ajjessusn

%OV 11+ LO°LC

Sem Xapul AJLIe)IWis 133 3y L

€C8F V691
Sem 2102S 3sed
3ujpeal 31X} a3elaAe 3y |
pajou sded
awos ‘939|dwod Ajjesausn

It *2103s N¥3DSId
:Ayseydouly. ul sainyoely
au0(q |eseu op 03 UL\

€ 121005

Nd3DsId
1U0|309534 SNodNWIGNS

1aye poddns diy SuiBeuepy

v
121025 N¥3DS1q :AydoipiadAy

9jeulqiny uideueyy
144

:21025 NY3DSIQ :U0NeIO|SIP

jeadas jepned 3ui3dalio)
b :2100s
N¥3DSIq :asdejj0d
JAJBA |BUIDIXD 3U13I3410D
{ *2403S N¥3DSId
:uondunysAp
SAJBA |eulalul 3Ui3d9110)
pajou sde3
awos ‘919|dwod Ajjesauan

sasuodsay jo
ssaua}a)dwo)

ssauaielidoidde
%€ €L~%5'SS
‘91elapo

A2eIndde Jo |aA9)
Jeuolyejas ‘YsiH

Aoeunaoe
%0/-09 ‘@}eJapoW
Aoeindoy
len3oeq

l6€] 12
0zuod

[8€] 12
Jepuo

[£€] 1032
y1es

(1eak) o 32
Joymny

quo) T d)qel

Medical Studies



Quality assessment of ChatGPT-generated medical information for healthcare professionals and patients: a systematic review 13

.A variety of methodological approaches were
used to construct prompts in 29 articles analysing
the quality of medical information generated by Chat-
GPT. Most studies used open-ended questions that
allowed for more elaborate and detailed responses.
These questions were typically simple and straightfor-
ward, consisting of 1-2 sentences with simple gram-
mar. The prompts were formulated in formal and
specialised medical language, ensuring precision and
clarity of expected responses. Most studies did not
consider context, such as patient history or medical
details, limiting the potential for more personalised
responses. The questions were generally clear and
precise, aiming to minimise response ambiguity.

A significant proportion of the studies focused on
specific medical fields, such as orthopaedics, diabetol-
ogy, or oncology, enabling the performance of Chat-
GPT to be evaluated in the context of advanced ter-
minology and detailed medical knowledge. Most
prompts addressed easy or moderately difficult topics,
facilitating the assessment of response accuracy and
completeness. Requirements for providing references
in responses were rarely specified, which could have
affected the assessment of the reliability of informa-
tion. Follow-up questions were infrequent, and the in-
teractivity of the prompts was usually limited to single
questions with no dialogue sequences. This approach
allowed for an effective assessment of the quality and
usefulness of the information generated by ChatGPT
in various medical contexts, although it may have
limited the depth and personalisation of the respons-
es obtained. The results are summarised in Table 2.

Hypothesis 1: Medical information generated
by ChatGPT is consistent with up-to-date
clinical knowledge.

Research on patient use of ChatGPT

Research on ChatGPT responses shows varying levels
of agreement with current clinical knowledge. A study
by Ibrahim et al. [11], explored responses related to total
hip arthroplasty. The results showed that 90% of the re-
sponses in English were satisfactory, requiring minimal
or moderate clarification, whereas 90% of the responses
in Urdu required significant clarification.

Hernandez et al. [13] examined ChatGPT respons-
es regarding type 2 diabetes and found 98.5% of them
to be consistent with current medical standards.
A study by Alanzi et al. [14] analysed public awareness
of obesity as a cancer risk factor and found that 65%
of the study participants were not fully aware of this
connection. However, ChatGPT demonstrated poten-
tial as an educational tool.

Aliyeva et al. [15] evaluated the effectiveness
of ChatGPT-4 as an additional source of information
for patients after cochlear implant surgery, showing
a high level of compliance with medical guidelines
and a high level of response accuracy.

Medical Studies

Research on the use of ChatGPT by healthcare
professionals

A study by Sallam et al. [12], evaluated the re-
sponses of ChatGPT regarding medical education,
with an average score of 3.96 +0.19 for accuracy, 2.96
+0.19 for clarity, and 2.56 +0.50 for conciseness on
a 4-point scale.

Giorgino et al. [19] compared the responses
of ChatGPT-3.5 and Google Bard in the fields of pae-
diatric and sports orthopaedics, and found that Chat-
GPT achieved an average score of 4.1 £0.7 on the qual-
ity scale, outperforming Google Bard.

Anastasio et al. [17] examined ChatGPT responses
to foot and ankle surgery questions, finding 68.2%
of them to be of the highest quality.

Fahy et al. [25] assessed the quality of information
about platelet-rich plasma therapy for osteoarthritis
and demonstrated that the average DISCERN score
for ChatGPT-4 was 48.74, indicating moderate infor-
mation quality.

Haver et al. [35] examined ChatGPT responses to
questions about breast cancer prevention and found
that 88% of the responses were appropriate, with only
4% containing inappropriate information.

To sum up, studies suggest that ChatGPT can pro-
vide information consistent with up-to-date clinical
knowledge, although the quality of responses largely
depends on the language and the context. Patient-
oriented responses are often useful and in line with
guidelines, but linguistic differences can affect their
accuracy. Research has shown that responses in Eng-
lish tend to be more accurate than those in other lan-
guages, such as Urdu. Also, ChatGPT shows potential
as an educational tool, helping patients to better un-
derstand their health condition.

In the context of healthcare professionals, ChatG-
PT achieves a high degree of alignment with current
medical standards. Study results show that ChatGPT
responses are often correct and in line with clinical
guidelines, which can be particularly useful for medi-
cal education and clinical support. However, further
refinement of the algorithms is needed to ensure more
comprehensive and accurate responses to more com-
plex queries. For instance, while responses on type 2
diabetes and platelet-rich plasma therapy were rated
highly, other studies suggest a need to improve the ac-
curacy and consistency of the information, especially
for more complex health issues.

ChatGPT has the potential to support physi-
cians and other healthcare professionals — such as
nurses, pharmacists, and physiotherapists — in their
daily clinical practice. For example, it can automate
the generation of visit summaries, discharge reports,
and care plans, streamlining medical documentation
and saving time. It may also enhance communica-
tion with patients by translating complex medical
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terminology into plain language, thereby improving
patients’ understanding of their diagnosis and treat-
ment recommendations. Future research should ex-
plore ChatGPT’s potential in personalising treatment
plans, analysing data from electronic health records
(EHR), supporting clinical decision-making, and serv-
ing as an educational tool for various professional
groups within the healthcare system.

Hypothesis 2: The quality of medical
information generated by ChatGPT varies
depending on how the prompt is formulated.

Research on the quality of medical information
generated by ChatGPT suggests that the way prompts
are formulated has a significant impact on the quality
of responses. A study by Alanzi et al. [14], analysed
public awareness of obesity as a risk factor for can-
cer and evaluated ChatGPT as an educational tool.
The results showed that 65% of participants were
not fully aware of the link between obesity and can-
cer, but precisely formulated questions to ChatGPT
helped to improve the level of awareness. The study
found that in 75% of cases, ChatGPT responses were
rated as appropriate when the questions were pre-
cisely worded.

Another study, conducted by Aliyeva et al. [15],
assessed the effectiveness of ChatGPT-4 in providing
information to patients after cochlear implant surgery.
The study showed that 90% of the responses were con-
sistent with medical guidelines when the questions
were precisely worded. This highlights the importance
of detailed prompts in obtaining reliable information.

A study by Anastasiao et al. [17] evaluated the qual-
ity of ChatGPT responses to foot and ankle surgery
questions. The results showed that 68.2% of the re-
sponses were rated as being of the highest qual-
ity, indicating the significance of clear and detailed
prompts in obtaining high-quality medical informa-
tion. The study also showed that only 4.5% of the re-
sponses were considered to be of poor quality when
the questions were ambiguous.

Fahy et al. [25] investigated the quality of informa-
tion provided by ChatGPT-4 on platelet-rich plasma
therapy for osteoarthritis treatment and obtained an
average DISCERN score of 48.74. The study found that
85% of the responses were accurate when the ques-
tions were precisely worded; suggesting that the way
prompts are worded has a direct impact on the qual-
ity of the responses generated.

A study by Dergaa et al. [20] analysed ChatGPT
responses to mental health questions. The results
showed that the responses were more accurate and
safer when the questions were precisely worded,
whereas more general prompts led to less accurate re-
sponses. The responses were rated as accurate in 78%
of the cases when the questions were detailed, com-
pared to 45% accuracy with more general prompts.

Medical Studies

In summary, the studies clearly indicate that
the quality of medical information generated by Chat-
GPT largely depends on how the prompts are formu-
lated. Precise, clear, and well-designed prompts result
in responses that are more accurate, clear, and consis-
tent with up-to-date clinical knowledge.

Discussion

The reviewed publications reveal diverse results
regarding the quality of responses generated by
language models such as ChatGPT. The evaluation
of the relevance and accuracy of responses in vari-
ous fields of medicine is an important aspect of these
studies. The study by Ibrahim et al. [11] showed a sig-
nificant difference in the quality of responses be-
tween English and Urdu, with responses in English
generally being more accurate and requiring less addi-
tional detailed explanation. These results suggest that
language and cultural barriers may affect the quality
of information generated by artificial intelligence, de-
spite the clear potential of language models.

A study by Sallam et al. [12] highlighted the bene-
fits and limitations of ChatGPT in medical education.
Although the responses provided by the model were
accurate, they often lacked completeness and preci-
sion, which proved challenging in the context of med-
ical education. The assessment system highlighted
the need for further improvement of the language
model to meet high medical standards by analysing
the accuracy, clarity, and conciseness of responses. On
the other hand, a study by Alanzi et al. [14] on pub-
lic awareness of the link between obesity and cancer
risk showed that ChatGPT can be a useful educational
tool, although the responses required additional veri-
fication for accuracy and being up to date.

Another important aspect is the use of ChatGPT
to support patient education. A study by Hernan-
dez et al. [13] on responses regarding type 2 diabetes
showed that ChatGPT can be an effective educational
tool, with a high accuracy of information. However,
the key challenge is to ensure the consistency and
stay up to date with medical knowledge. Mechanisms
for validating and regularly updating Al-generated
content should be implemented to minimise the risk
of misinformation among patients and healthcare
professionals.

A study by Kasapovic et al. [16] revealed signifi-
cant limitations in the quality of information gener-
ated by ChatGPT in the context of orthopaedics and
trauma surgery. The average information quality
rating using the modified DISCERN tool was 2.4 out
of 5, suggesting moderate to low information quality.
This suggests there is a need for further development
of the language models to provide the users with
more accurate and useful information.

Conversely, research by Shahsavaret al. [22] on per-
ceived user decisions and intentions to use ChatGPT
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for self-diagnosis found that most respondents were
inclined to use ChatGPT for self-diagnosis, emphasis-
ing its potential as a support tool. High performance
expectations and positive risk-benefit ratings were
positively correlated with intentions to use ChatGPT
for self-diagnosis. These findings highlight the need
for further research on the integration of artificial in-
telligence into user decision-making processes and its
potential to improve the quality of healthcare.

The highest quality of ChatGPT-generated re-
sponses was observed in areas related to basic health
education. For example, in a study on type 2 diabetes,
98.5% of the responses were consistent with current
medical guidelines [13], while patient education fol-
lowing cochlear implant surgery yielded 100% guide-
line compliance and an average understandability
rating of 98% [15]. Similarly, in the context of breast
cancer prevention, 88% of the responses were deemed
appropriate [35].

In contrast, the quality of responses significantly
declined in more complex clinical domains. In ortho-
paedics and trauma surgery, the average inclusion rate
of relevant medical terminology was only 47%, and
the overall completeness of information was rated as
moderate [16]. In the field of foot and ankle surgery,
only 68.2% of responses were classified as high quality
[17], while in radiation oncology, the accuracy of re-
sponses to clinical questions reached just 50% [29].

Studies included in this review demonstrated that
open-ended questions (e.g. “What are the recommen-
dations for postoperative care after cochlear implant
surgery?”) resulted in responses with higher accuracy
and greater alignment with clinical guidelines — for
instance, 90-100% of ChatGPT’s answers were consis-
tent with clinical knowledge in the analysis by Aliyeva
et al. [15]. In contrast, for multiple-choice questions,
as shown in the study by Dennstddt et al. on radiation
oncology [29], only 60.6% of answers were correct,
and for clinical questions specifically, only 50% were
deemed accurate, highlighting the limited effective-
ness of this question format when interacting with
the model.

The analysis demonstrated that the quality of Chat-
GPT-generated responses significantly improves when
well-structured, precise prompts are used. For exam-
ple, a poorly formulated question such as “How to care
for a patient after surgery?” resulted in a general and
clinically unhelpful response. In contrast, the prompt
“What are the nursing care recommendations for adult
patients following cochlear implant surgery, accord-
ing to current medical guidelines?” yielded a detailed,
guideline-consistent, and clinically useful answer.
Similarly, the question “What to do for diabetes?” pro-
duced vague responses, whereas a precise prompt such
as “What are the current recommendations for non-
pharmacological management of type 2 diabetes in
adult patients, according to the 2023 ADA guidelines?”

Filip M. Tkaczyk, Joanna Gotlib-Matkowska, Zbigniew Siudak

led to an accurate and medically relevant reply. These
examples clearly illustrate that well-crafted prompts —
including specific clinical context, patient population,
and references to guidelines — greatly enhance the ac-
curacy, completeness, and utility of the information
generated by ChatGPT.

Al-generated misinformation — such as incorrect
drug dosages, contraindications, or misinterpretation
of diagnostic results — can pose a direct threat to patient
safety. In one of the reviewed studies, ChatGPT provid-
ed recommendations for platelet-rich plasma therapy
in osteoarthritis that were inconsistent with current
clinical guidelines, potentially leading to inappropriate
treatment decisions [25]. To effectively mitigate the risk
of misinformation, Al models must be integrated with
reliable, real-time updated medical knowledge bases,
such as PubMed. These models should automatically
generate citations to specific sources and indicate
the confidence level of their responses, for example,
through accuracy scores or guideline compliance in-
dicators. It is also essential to implement expert valida-
tion procedures for Al-generated content before clini-
cal application. In parallel, targeted training should be
provided to healthcare professionals and patients on
how to interpret Al-generated information and use it
responsibly and safely.

The phenomenon of “hallucination” - the genera-
tion of factually incorrect information by ChatGPT
— has been noted in several studies included in this
review, particularly in the context of medical respons-
es. For example, in the study by Dennstadt et al. [29],
only 50% of clinical responses were deemed accurate,
while the remainder contained potentially mislead-
ing or incomplete information that could lead to in-
appropriate therapeutic decisions. Similarly, Sallam
et al. [12] highlighted the presence of bias and factual
errors in ChatGPT’s outputs, emphasising the need for
validation before clinical use. Despite these individu-
al observations and cautionary findings, the current
literature lacks systematic studies that thoroughly
examine the hallucination phenomenon in ChatGPT-
generated medical content, including assessments
of clinical risk across different specialties.

In summary, the studies reviewed indicate the sig-
nificant potential of GPT language models in medi-
cine, but also the need for their further development
and improvement. Future research should focus on
the comparison of different language models and their
application in specific clinical contexts. The introduc-
tion of systematic methods for evaluating the qual-
ity of information and the integration of feedback
from medical professionals can contribute to increas-
ing the effectiveness and safety of Al applications in
medicine. It will also be crucial to monitor and update
algorithms to ensure that the information provided
is always up-to-date, accurate, and compliant with
the latest medical guidelines.

Medical Studies
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Ethical, legal, and social implications

The use of ChatGPT in healthcare raises a range
of specific ethical, legal, and social challenges that
require urgent attention and regulation. Most nota-
bly, the model does not consistently provide sources
or indicate the reliability of its responses, making it
difficult for physicians and patients to assess the cred-
ibility of the information - an issue that could lead
to risky clinical decisions. The lack of clear legal ac-
countability for potentially harmful or incorrect con-
tent generated by the model raises critical questions
about who bears responsibility in the event of patient
harm - the physician, the healthcare institution, or
the AI developer. There is also a risk of exacerbat-
ing health inequalities, as access to safe and effec-
tive Al tools may be limited by linguistic, digital, or
economic barriers. Furthermore, in terms of privacy,
the use of ChatGPT poses potential risks related to
the handling of sensitive medical data without clearly
defined regulatory frameworks, which could lead to
violations of patient rights and professional ethical
standards [40, 41].

Limitations

The developed systematic review has certain limi-
tations. Firstly, the variety of ChatGPT model ver-
sions, such as 3.5 and 4.0, used in the studies leads to
inconsistent results, making it difficult to draw gener-
al conclusions. Also, the reviewed studies have various
objectives, including the evaluation of the accuracy,
readability, and educational usefulness of ChatGPT-
generated responses. This heterogeneity in aims and
evaluation methods poses a significant challenge for
synthesising and comparing results. Evaluation by
experts from different medical specialties, such as
orthopaedics, otolaryngology, or internal medicine,
may introduce bias due to varying guidelines, affect-
ing consistency and rigour. Moreover, differences in
qualitative and quantitative approaches, as well as
the lack of standardised rating systems like DISCERN
or EQIP, make it difficult to synthesise data and draw
definitive conclusions.

Another major limitation of the study is the vari-
ability in the characteristics of queries and com-
mand constructions, as shown in Table 2. The variety
of question types, their complexity, and grammatical
structure affect the quality and reliability of the re-
sponses generated. Furthermore, the studies include
different demographic and geographical groups, in-
troducing potential demographic bias and limiting
the generalisability of the results. Inconsistent inclu-
sion of sources and references in ChatGPT responses
is another important issue that undermines the cred-
ibility of the medical information generated.

Most of the included studies were cross-sectional
and did not evaluate the real-world impact of ChatGPT-

Medical Studies

generated responses on clinical decision-making or pa-
tient behaviour, which limits the assessment of its practi-
cal effectiveness and safety.

There is also a lack of long-term comparative stud-
ies examining ChatGPT against other medical deci-
sion support tools, such as clinical decision support
systems (CDS), making it difficult to determine its ac-
tual added value in healthcare settings.

Additionally, the influence of query language (e.g.
English vs. non-English) and local cultural context
on response quality has not been systematically anal-
ysed, despite its potential significance for the model’s
applicability in diverse clinical environments.

To improve future research on medical information
generated by ChatGPT, it is essential to use a consis-
tent version of the model in studies and to introduce
standard evaluation criteria, such as DISCERN. It is im-
portant for evaluation to be conducted by several spe-
cialists in relevant medical fields. It is also necessary to
standardise query characteristics and commands and
to ensure that responses include appropriate referenc-
es. Furthermore, it is crucial to ensure the readability
and comprehensibility of responses, tailoring them to
the educational level of the recipients.

Conclusions

Research on the assessment of the quality of Chat-
GPT-generated medical information shows signifi-
cant variation in the effectiveness and usefulness
of responses depending on the language, query com-
plexity, and clinical context. Furthermore, responses
to simple and straightforward questions tend to be
more accurate and complete than answers to complex
questions that require deeper analysis. The clinical
context also plays a crucial role, as responses that in-
clude additional clinical information are more valu-
able. Nevertheless, ChatGPT’s inability to interact, its
lack of emotional intelligence, and occasional inac-
curacies in information highlight the need to further
optimise the language models. Despite these limita-
tions, the potential of ChatGPT as an educational and
support tool in medicine is promising, especially in
the context of providing rapid access to information
and education. Based on this information, recom-
mendations for ChatGPT users have been developed,
as shown in Table 3.

The recommendations presented in the table are
practical in nature and are directed at both end users
(e.g. healthcare professionals) and developers of Al-
based solutions. Their primary aim is to enhance
the precision and usefulness of responses generated
by ChatGPT by optimising prompt formulation — tak-
ing into account factors such as length, grammatical
structure, inclusion of clinical context, level of termi-
nological specificity, and the expectation of source ci-
tations. The key conclusion drawn from these recom-
mendations is that the quality of generated content
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is strongly dependent on the quality of the prompt,
highlighting the need for user education and the stan-
dardisation of interactions with language models.

Future research should focus on evaluating the ef-
fectiveness of these recommended strategies in clini-
cal practice, examining the impact of linguistic and
cultural biases in responses, and developing models
integrated with real-time updated medical knowledge
bases to improve their reliability and safety in health-
care applications.
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