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Purpose: Generative artificial intelligence (Al) has yet to be comprehensively analyzed in the nursing
literature. This study aimed to identify research trends in generative Al within the nursing field through
a scoping review and propose strategies for its effective utilization in nursing.

Methods: A scoping review was conducted following Arksey and O'Malley's six-stage framework. The
inclusion criteria included: (1) studies conducted in nursing; (2) research related to generative Al; and
(3) original research articles, theses, communications, editorials, letters, or commentaries published in
academic journals. Database used PubMed, Embase, CENTRAL, CINAHL, KMbase, KoreaMed, KISS, Sci-
enceON, RISS, DBpia, and 27 nursing-specific journals.

Results: In total, 403 studies were initially identified, and 58 were included in the final analysis. In the
care domain, strengths included rapid information retrieval and improved nurse-patient communica-
tion, while limitations included the irreplaceable human element and low reliability. The administration
domain had no relevant studies. In the research domain, generative Al exhibited strengths such as
enhanced efficiency in the paper writing process and improved dissemination speed, but its weaknesses
included lack of ethical and legal accountability and a risk of inaccurate or biased information. In the
education domain, generative Al was effective in saving time in educational design and implementation,
as well as supporting content creation, but challenges included algorithmic bias and risks of plagiarism.
Conclusion: This study identified potential benefits and limitations of generative Al across nursing do-
mains. For effective application, it is essential to develop comprehensive guidelines and policies, provide
user education and support, and create opportunities for nurses, educators, and students to learn about
strengths and risks of generative Al.
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E A= Arksey?l O'Malley [25]9] 624 WHE3} Joanna
Briggs Institute (BI) [2612] i47210] whe} 2419 9] ke 28a)
Aok FAFOE 19 A= AT MY 4 =&, 2dA= B &
T AN, 3Pl £ A, 49 A= AR V1Y, 5Pl ATHEA,
f80F Hil, T3 69Al= A2t 319 fFolth. & Ao R E
=2 Open Science Framework (https://doi.org/10.17605/OSF.
I0/CGMIV)oll 5-== 3t 2 A= Preferred Reporting Items
for Systematic Reviews and the Meta-Analysis extension of the
Scoping Review Checklist (PRISMA-ScR)of| we} =345} TH27].
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A(communication), AHd(editorial), A]41(letter), +=(commen-
tary)olch. & Aol A4l =8 5 2 IR o] fa= ARlE 7|4}
£ 277] 7t A2 ARt EeE 4 glo] ¥t ol glo]
HiASH A= QF Elthe Harof] whet mF 23S ATH28]. A2)715
(D) &S 72 5 fle 49 @ F& E= I 0199 ddojg &
e Agfoltt, AP SR AR A4 EA o =2
9] COre A dlo]g{H|o| A2 PubMed, Embase, Cochrane Cen-
tral Register of Controlled Trials (CENTRAL)®] 333} 11 2]
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NAHL)oA AAIeHIAL, Ui 9] Atz 41 COre A4 Ho]EHo]
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AL =7t e et 3 SEXE 2Fete] e lgA
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o s3] A] 273 A ’%*13}93\‘:} Aol =1t OR 7t%)
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5 ORAAE ABAISTE AH85F3 2™, KoreaMedol A= [nurses
OR nurse] AND [ChatGPT OR Conversation A.I. OR Genera-
tive A.119] 719=5 AH8SHATHAppendix 1). =W 2] -9 AvH
o 7kue} T WL FAstEon, 29| Hlole o] Ae] 3

% Mesh (Medical Subject Headings) 801 A2 $J3f] nurses2
AASEI . =35 £312 EndNote ver. 21.0 (Clarivate)x} Excel
2016 Z & 12 (Microsoft Corp.)< o]-8-5te] A2 s3c}.
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leHol|gloH, AlETt 225 9] & AH7|Ec] FotA] k2 14
Hol o] A=t 1 F ol Q= 2ol tigh YE-S HESH
FoL, dlo[eHo]AE Fa AASH £t 13o] FEE O] 7|4
e Bofl 2gE F3-2 13Ho|qiet. 19A|9} 25kA|19] Ak A% E
AEIAS Fo) 25 58] E3o] A= Arh(Figure 1, Appen-
dix 2). £ AEE Qo] & A7 A% 9 wjA7| 2o w2t 59
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2453t 2ofo| WA QIBRLS FHIHS DF

[ Identification of studies via databases and registers ] [ Identification of studies via other methods ]
Records identified from databases (n=387) Records removed before Hand search (n=16)
] screening . L
§ | | Domestic DB (n=33)  Abroad DB (n=354) - Duplicate records removed Ko_re%n nursing journals
S | |- KISS (n=0) - CINAHL (n=251) (n=79) (n=16)
& | |- KMbase (n=0) - CENTRAL (n=0)
%’ - RISS (n=2) - EMbase (n=46)
3 | | - KoreaMed (n=0) - PubMed (n=57)
- ScienceON (n=29)
- DBpia (n=2)
A4 A4
B Records articles excluded by B Records articles excluded by
Records screened (n=308) titles and abstracts (n=241) Records screened (n=16) titles and abstracts (n=14)
i=2}
o=
§ v v
o
v Full-text articles assessed for eligibility N Reports excluded (n.=10) Full-text articles assessed Reports excluded (n=1)
(n=67) - No target population (n=3) for eligibility (n=2) - Duplicate studies with
- Not-related to generative Al previous searching (n=1)
N (n=6) l
) l - Non-Korean or English (n=1)
Reports of included studies (n=57) sysst:i:;et?c”:ec\lllijg\;d(:]:1)
b5t
= < |
=y <
g v
Reports of included studies (n=58)

Figure 1. Study selection process.
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papers), =1 = (review papers), 27/EZ(discussion pa-
pers), AHd(editorial), MR A El= HR|(letters to editor), 7]

E}(other)i JE5l9ITh o] ﬂ%’-l-’—‘?—(research paper)= PCC 7]
2 8ot A9 8 dIE FYsta, A==l ofd &
A WeE B e B2 8R4 (content analysis)- 5 o

4 MEe =&ttt 23h89F2 A E4(thematic analysis)S
SOl AT E F8 BIE =Echke YA LR o|FojRlth. A
Hil= PRISMA-ScR A& &5t 284 9 4TS
PRISMA SE5=2 AASHL, A+ 29 9 w472 ¥es] Hi
Stk ERF AFRFE BAAE FESHL AEste] Aol I
WS FASHAT

6) ME7t 3(2| 7Hz|
£ A AETtE H9E At W Sl9jabs Bef AR
& A3to] epAdat AE GRS AR R FAMS 1
2] Bl 7t 412/d& g 5}7] 915f Joanna Briggs Institute X4
£[27]17 PRISMA-ScR B VA4S wpston, d+g of A&7t
31915 5ol ARt BATES ARSI Tt AAE 2
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3. 221X 1

2 J3l 7|82 4 991 5] (Institutional Review Board
[IRB]) Al oA 421-S HHITHIRB No. WS-2023-38).

At
1. M 230| Uty £y

FFHoE AAH 58H £AE WAL ot RS A,
2022 13H(1.7%), 20238 42H(72.4%), 2024 15H(25.9%)°] &
o] 20239 o) FE ZkEslold AHY ABAL] e A7
7H S QU A% ekt 147 24 Fh0] 494 B
2 B35 A3l 8] 278(46.6%), oFAloF 208(34.5%), 9 108
(17.2% 40190k 1 % vlolq S8 497t 2481402
74 BOEL, & 2005 A7AE0] o) A7t AgE e Sue
P2 Ado] 231(39.8%) 0= 7 WAL, A= 143 (24.1%),
oj/E2o0] 12(20.7%)°] k. ERTH =E-L 2W(3.4%) ﬂa@
Aol A B WA 20(3.4%), IE A AL, 1% B)o] A9
H(8.6%)°191c}. ZVFL Ao} O /ER0] Ayi=grTh A
gHoz B HES ARSI Ao e A48 ABAS
9] &5+ ChatGPT, Google Bard, Claude-2, Llama-2, Perplexi-
ty 50| Z3=| 1, T F ChatGPT2] ARSRITE7} 49T (75.4%) 0.2
7V @oktH(Table 1).

AR 1499 2150 S, T AT, TSAR, 7HePA 499
8 &S FAHCE Au A o2 LE}(Table 2). e 20
Ae EE d3Aso] Al 719 ShE(AL), TS S AA|(A10),

& Z27] B7HA39), NCLEX-RN A|854] AB44(A12), 715
A AT AT W7HA23, A25), 7]& TP WS(AS5), A
(A40)o]l Z-82 4= 2ol FRI=. YL Fatet e
(A10), FEAL £ (A16)5 =o|1L, T AHLE ol d 7]
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Table 1. General characteristics of studies included in the scoping re-
view (N=58)

Characteristic No. (%)
Publication year
2022 1(1.7)
2023 42 (72.4)
2024 15 (25.9)

The first author's affiliated country

North America 27 (46.6)
USA 24 (41.4)
Canada 3(5.2)

Europe 10 (17.2)
UK 4 (6.9)
Belgium 2(3.4)
Others (Italy, Malta, Netherlands, Sweden) 4 (6.9)

Asia 20 (34.5)
South Korea 3(5.2)
Japan 3(5.2)
China 2 (3.4)
Hong Kong 2(3.4)
Taiwan 2(3.4)
Turkey 2 (3.4)
Others (India, Indonesia, Israel, Qatar, Singapore, 6 (10.5)

Cambodia)

Oceania 1(1.7)

Australia 1(1.7)
Publication type

Research papers 14 (24.1)

Review papers 2 (3.4)

Discussion 12 (20.7)

Editorial 23 (39.8)

Letter to editor 2(3.4)

Others (teaching strategies, teaching tip) 5 (8.6)

Generative Al type”

LLM 9 (14.0)

ChatGPT 49 (75.4)

Google Bard 2 (3.1)

Bing Chat 1(1.5)

Claude-2 1(1.5)

Llama-2 1(1.5)

Perplexity 1(1.5)

Scispace 1(1.5)

Al artificial intelligence; LLM, large language model; UK, united
kingdom; USA, united states of america.
“Total exceeds N due to multiple A types per study.

o5l 214 (A10), ChatGPTS] Q& AIA(A23), LA F=(A25)
S02 qlg WAL AESH 7o) WAy, ol wekshy] gt =
7b A57F Basiths A7 AR E[IT FE Aol = PICOT
(Population, Intervention, Comparison, Outcome, and Time) &
2] ARo| gt SHBE7IE 3T AF(A6)o1A ChatGPT7| Al
T 5 gl g 298 FTEAS AFs] JPAEL Ads
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Table 2. Characteristics of research papers included in the scoping review (N=14)

ID/author (year) Population

Context

Concept

Types of generative Al

Conclusion

A1. Ahn (2023)

A6. Branum (2023) ChatGPT

A10. Chang (2024) Nursing under-
graduates

A12. Cox (2023)  NCLEX-RN educa-

tors

A13. Dagci (2024) Nursing texts gen-

erated by
ChatGPT
A16. Epstein Hospital librarians,
(2024) nurses

A23. Huang (2023) ChatGPT and nurs-
ing license exam
questions

A25. Taira (2023) ChatGPT and na-
tional nursing
exam questions

A32. Moons (2024) Patient informa-
tion texts

Nursing research

Nursing education

Nursing education

Nursing practice

Nursing research

Nursing education

Nursing education

Nursing practice

Nursing professors Nursing education Development of a case- ChatGPT

based nursing educa-
tion program utilizing
generative Al

Evaluation of PICOT ChatGPT
clinical questions us-
ing ChatGPT
Quasi-experimental ChatGPT

study in a nursing ed-
ucation design course
integrating ChatGPT

Comparative analysis of ChatGPT
NCLEX-RN questions
generated by Al and
human educators

Analysis of 40 care ChatGPT
plans based on NAN-
DA diagnoses using
the DISCERN tool

Evidence-based prac-
tice education using
Al tools and practical

experience

ChatGPT's performance ChatGPT
in Taiwan nursing li-
cense exam

Evaluation of ChatGPT's ChatGPT
performance in Japa-
nese national nursing
licensure exam

Improving readability of ChatGPT, Google Bard

patient information
using ChatGPT: a
proof of concept

ChatGPT, Claude-2,
Llama-2, Perplexity

Six modules suitable for case-based
learning were designed. Generative
Al can enhance case-based learning.
It can be integrated into nursing ed-
ucation.

ChatGPT provided unreliable answers
and fabricated references. It is an
unreliable tool for clinical questions.

Students' performance, critical think-
ing, and satisfaction improved. Gen-
erative Al has the potential to en-
hance nursing education. However,
further research is needed.

Questions generated by generative Al
demonstrated a comparable level of
clarity. However, they required edu-
cator revisions. Although generative
Al can assist in creating NCLEX ques-
tions, human review is essential.

Nursing care plan texts generated by
generative Al demonstrated a mod-
erate level of reliability and required
improvement.

Al tools are useful in evidence-based
practice education, particularly in
evaluating evidence and retrieving
information. ChatGPT and other Al
tools can save educational time and
improve the speed of information
delivery.

ChatGPT scored an average of 51.6 to
63.75 points out of 100 points in the
nursing licensure exam, with some
incorrect answers generated. While
ChatGPT can be used as an auxiliary
tool in nursing education, there is a
risk of incorrect responses.

ChatGPT demonstrated a good under-
standing of basic knowledge. Howev-
er, it failed in more complex areas.
While it has potential, improvements
are needed to enhance its consisten-
cy.

Although ChatGPT improved the read-
ability of patient information, it did
not reach the recommended stan-
dards. Generative Al can enhance
readability. However, content accura-
cy is not consistently maintained.

https://www.jkan.or.kr
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Table 2. Continued

ID/author (year) Population Context

Concept

Types of generative Al Conclusion

A39. Parker (2023) Nursing writing
texts for stu-
dents

ucation

A40. Quattrini
(2024) doctors of nurs-

ing practice

ing

A41. Saban (2024) Emergency room  Nursing practice
registered nurs-
es, nursing stu-
dents

A54. Zaboli (2024) Emergency room  Nursing practice
clinical scenarios

triage
A55. Kim (2023)  The responses of
ChatGPT-3.5 and

ChatGPT-4.

Nursing education Exploring ChatGPT for
assessing academic
writing in nursing ed-

Registered nurses, Nursing education Analyzing the effec-
tiveness of nursing
DNP educational ac-
tivities using clinical
data generated by
ChatGPT: Supporting
clinical decision-mak-

Evaluating ChatGPT's
contribution to triage
and clinical deci-
sion-making in emer-
gency care

Evaluating whether hu- ChatGPT
man intelligence or Al
achieves better per-
formance in patient

Nursing education Evaluating the potential ChatGPT
use of ChatGPT in bi-
ological nursing sci-
ence education

ChatGPT ChatGPT provides more rigorous grad-
ing than human evaluators and pro-
vides detailed feedback on writing.
ChatGPT has potential as an auto-
mated writing assessment tool. It
can improve the speed and quality of
feedback without increasing instruc-
tor workload. It can support students'
self-directed learning.

ChatGPT Through clinical scenarios generated
by ChatGPT, students can develop
critical thinking and strengthen clin-
ical judgment skills through assess-
ments. ChatGPT can facilitate high-
er-order thinking. It has been proven
to be useful in clinical education.
However, its application within edu-
cational programs requires careful
consideration.

ChatGPT ChatGPT can support clinical deci-
sion-making. However, it requires
human oversight.

Human nurses outperformed ChatGPT
in predicting 72-hour mortality rates.
ChatGPT cannot replace human ex-
pertise yet in prioritizing emergency
room patients.

GPT-4 demonstrated higher accuracy
than GPT-3.5 in responding to ques-
tions in Korean. Both models
achieved 100% accuracy for ques-
tions in English. ChatGPT can be use-
ful for understanding complex con-
cepts in biological nursing science.
However, it requires integration of
up-to-date data.

Al artificial intelligence; ChatGPT, chat generative pre-trained transformer; DISCERN, a tool developed by the National Health Service Research and
Development Program and the British Library to assess the quality and reliability of online health information, particularly treatment options; DNP,
doctor of nursing practice; NANDA, north american nursing diagnosis association; NCLEX-RN, national council licensing examination for registered

nurses; PICOT, population, intervention, comparison, outcome, and time.

£ mpEA AleAo] tha $E3 A0 SRIugltt 1B AT
A AL A(AAY), S TR BR(ALL AS4), B3} R R
(A3, A SHAIIA Y ABASo] BrETe
289 5 99 RolFglon, olds] Aol P45t AEst B
Holu, A2t A1 ES ol7] 13 4lo] Basih ARo] &
2=l
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Table 3. Content analysis of generative Al utilization in nursing: reviews, discussion papers, editorials, and letters (N=44)"

Domains

Contents

ID

Nursing education (n=26)
Strengths

Weaknesses and limitations

Recommendations and guidelines

Save time in educational design and implementation

Support educational content creation

Customized individual learning and feedback

Useful for learning diagnosis and self-directed learning support
Exceptional accessibility to information

Provision of guidance for problem-solving steps

Updating and maintenance of the latest resources
Accessibility to professional resources

Useful for disease information education

Providing systematic learning management and interactive ex-
periences

Overcoming traditional educational barriers

Providing consistent education

Support for writing

Algorithmic bias and generation and spread of misinformation

Potential for ethical issues

Information security issues

Fake references and inaccurate sources

Lack of human interaction

Decline in critical thinking and problem-solving skills
Potential for bias

Need for fact-checking and lack of accountability
Excessive simplification

Emergence of copyright issues

Limitations in capturing human emotions
Limitations in intuitive decision-making
Generation of irrelevant responses

Lack of access to untrained latest information
Inability to verify the truthfulness of statements
Threat to scientific writing

Not a substitute for on-site training

Inability to generate new ideas

Widening gap between industry and education and intensifica-
tion of social inequalities

Consideration of accessibility-based equity issues and individ-
ualized decision-making requirement

Developing policies and guidelines for Al utilization

User education and support
Promotion of critical thinking

Utilization as a complementary tool to traditional teaching
methods

Supplementation and updates of additional systems
Integration into educational curriculum

Research recommendations from nursing educators

Use of reference management software is recommended

A4, A8, A28, A36, A44, A46, A51, A56
A3, A8, A28, A36, A43, A49

A3, A11, A24, A28, A46, A58

A3, A11, A24, A36

A3, A11, A43, A46, A56

A9, A35

A3, A1

A8

A22

A35, A48

A3, A58

A3

A46

A3, A4, A5, A11, A24, A28, A35, A36, A37,
A51, A56

A2, A3, A1, A17, A27, A28, A35, A51
A2, A3, A9, A17, A27, A36
A8, A9, A24, A36, A46, A49
A3, A5, A9, A11, A28, A36
A3, A4, A28, A46, A49

A28, A49, A51

A21, A35, A58

A2, A14

A3, A51

A2, A14

A2, Ad4

A8, A46

A3, A8

A8

A17

A8

A8

A24

A2, A3, A11, A28, A36, A43

A2, A4, A8, A11, A17, A28, A36, Ad4, A4,
A49, A5

A5, A8, A1, A35 A36, A37, Ad4, A46, A51
A2, A8, A14, A21, A44, A46, A51, A56
A11, Ad4, A49

A5, A24, A28, A35
A8, A24

A8, Ad4

A57
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Recommendations and guidelines

Nursing practice (n=15)
Strengths

Weaknesses and limitations

Recommendations and guidelines

Restriction on authorship eligibility

Need for guidelines and policies on research utilization
Necessity for critical attitudes and transparency in usage
Disclosure of ChatGPT usage and language development
Ensuring usability and reliability of generative Al

Review and update codes of conduct for research utilization

Potential for increased efficiency in broad nursing practice ar-
eas

Improving nurse-patient communication

Providing the latest technology and information
Increasing convenience for routine tasks

Providing high-quality healthcare services
Identification and prediction of nursing situations
Sustainable conversations

Speed in information retrieval and responses
Improvement in patient self-management abilities
Low reliability of output results containing errors
Inappropriateness for providing quality nursing care
Neglecting ethical considerations

Lack of governance

Decreased nursing proficiency due to overreliance
Irreplaceable human element in nursing

High demand for information accuracy in the medical field
Creative utilization based on critical thinking
Responsible use with ethics in mind

Exercise caution when applying to nursing situations
Need for requlations in utilization

Critical approach necessity, up-to-date information usage
maintenance, and supplementary tool utilization for clinical
decision-making enhancement

A4, A5, A18, A21, A30, A45, A50
A29, A50, A52

A18, A45

A8

A18

A27

A20, A31, A42

A21, A22, A42, A53
A20, A38

A19, A42

A31, A53

A19, A20

A7

A38

A22

A7, A13, A21, A27, A31, A4
A8, A20

A33, A34

A53

A42

A38

A21, A34

A2, A21

A21, A38, A42
A20, A21

A2

A26, A34

BT - MY - ZRIE - AM0| - HN3

Table 3. Continued

Domains Contents ID
Provision of assignments encouraging critical and creative A1, A35, A46

thinking

Need for cross-verification and content evaluation A11, A17, A21
Understanding current trends in policy and legislative actions ~ A17, A21
Avoid entering sensitive information A37
Need for protection from harmful information A37
Reference to OpenAl guidelines and author suggestions A8, A21

Nursing research (n=15)

Strengths Enhanced efficiency in the paper writing process A15, A17, A52
Promoting equity in access to information A29
Improved speed in paper dissemination A29
Weaknesses and limitations Risk of information manipulation and plagiarism A47, A50, A52

Insufficient reliability of output results A47, A52
Erosion of academic foundations A2
Lack of ethical and legal accountability A50
Inappropriate as an author A21, A47
Information oversimplification and readability issues A18
Production of inaccurate and biased information A18
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Table 3. Continued

Domains

Contents

Nursing administration (n=0)
Strengths NA
Weaknesses and limitations NA
Recommendations and guidelines  NA

Al artificial intelligence; ChatGPT, chat generative pre-trained transformer; NA, not applicable.
9 total of 44 unique studies were included; however, when accounting for overlapping categories, the total count increased to 56.
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Appendix
Appendix 1. Search strategy to identify relevant data from databases
No. Databases Search query Results
1 KoreaMed ("nurses OR nurse"[ALL] AND “ChatGPT OR Conversation A.l. OR Generative A.l."[ALL]) 0
KMbase (Korean Medical Database)  (2t&AHZtE]total) AND (ChatGPT|MGPT|ISRISHE| et QISAls|44E 2ISXIs]total) 0
KISS (Koreanstudies Information Ser- &l = “Zt&AHZtE" and TA| = "ChatGPT|HGPT|QSXISHE|HalY AS XIS |MHY QIBRIS" 0
vice System)
Science ON "HMA=2tSAHZEE AND FA=ChatGPT|3GPT| QB XISHE|hats QIS XIS|MES B XIs" 29
5 RISS (Research Information Sharing ~ FA| : ZI&AHZtS <AND> TA : ChatGPT|AGPT| QIS XISHE|thats QB XIs|MES 018Xl 2
Service)
6 DBpia (DataBase Periodical Information Zi&| : "ZISAF|"ZtS" <AND> FA| : "ChatGPT"|"MGPT"|"QIBXISHE"|"tHate QISRIS"|"44% oI 2
Academic) 35"
CINAHL TX ("nurses” OR "nurse” ) AND TX ( "ChatGPT" OR "Conversation A.L." OR “Generative A.l.") 251
PubMed No. Query Results 57
#1  "nurses” 262,793
#2  "nurse” 290,959
#3  "ChatGPT" 2,577
#4  "Conversation A.l" 21
#5  "Generative A.l" 3,694
#6  (“nurses”) OR ("nurse”) 461,770
#7  (("ChatGPT") OR (“"Conversation A.l.")) OR (“Generative A.L.") 6,287
#8  (("nurses") OR (“nurse")) AND ((("ChatGPT") OR (“Conversation A.l.")) OR 57
("Generative A.L.")
9 Embase No. Query Results 46
#1  'nurses’ 341,987
#2  'nurse’ 444,302
#3  ‘chatgpt’ 2,647
#4  ‘'conversation a.i. 0
#5  ‘'generative a.i.' 1
#6  #2 OR #3 601,562
#7  #4 OR #5 OR #6 2,648
#8  #7 AND #8 46
10  CENTRAL No. Query Results 0
#1  "nurses” 19,754
#2  "nurse” 26,106
#3  "ChatGPT" 23
#4  "Conversation A.L" 0
#5  "Generative A.l" 0
#6  #10R #2 36,975
#7  #3 OR #4 OR #5 23
#8  #6 AND #7 0
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