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Generative Al and Research Misconduct under South Korea’s
National Research and Development Innovation Act

Hyobin Lee

Lecturer, School of International Studies, Chungnam National University

Purpose: This study examines how the use of generative artificial intelligence (Al) in research may be interpreted and regulated un-
der South Korea’s National Research and Development Innovation Act and its Enforcement Decree. It also evaluates how Al-assist-
ed research practices challenge the conceptual boundaries of the statutory categories of research misconduct. Methods: Through
doctrinal legal analysis of Article 31 of the Act and Article 56 of the Enforcement Decree, common Al-assisted practices across the
research cycle—design, literature review, data generation and analysis, manuscript writing, and the input of data into Al systems—
were mapped to the Act’'s misconduct taxonomy and related legal duties. Results: Generative Al may plausibly implicate fabrica-
tion, falsification, plagiarism, and improper authorship (Article 31(1)1), as well as improper ownership of research and development
outcomes and breaches of security measures (Article 31(1)3-4). The analysis further indicates that Al use destabilizes categorical
boundaries, as individual outputs may simultaneously involve invented content, distorted interpretation, and unattributed reproduc-
tion. Numerous research-integrity risks arise from failures in research processes, including nondisclosure, inadequate verification,
weak provenance tracking, and irreproducible analysis pipelines. Conclusion: Legal and institutional responses should prioritize
transparency across the research cycle and the development of auditable workflows, rather than focusing solely on sanctioning
problematic outputs. Clear disclosure standards, verification obligations, reproducibility requirements, and stringent data-steward-
ship rules are necessary to address these emerging risks.

Key Words: Generative artificial intelligence; Scientific misconduct; National research and development innovation act; Research

misconduct; Data security

INTRODUCTION

The rapid advancement of generative artificial intelligence (AI)
has fundamentally transformed academic research. With devel-
opments in natural language processing, deep learning, and large
language models (LLMs), generative Al is now widely used across
the research process, including manuscript writing, literature re-
view, data analysis, and research design. While it enhances pro-
ductivity by efficiently synthesizing information and structuring
arguments, it also introduces new risks to research reliability and
ethical integrity.

Recent scholarship argues that generative Al disrupts the tradi-
tional “human-centered misconduct” framework underlying re-
search ethics [1,2]. Because Al systems can generate fabricated
data, statistics, images, and references that resemble authentic
outputs, conventional misconduct—fabrication, falsification, and
plagiarism—may occur in more covert and systematic ways. The
non-deterministic and opaque nature of Al outputs, coupled with
ambiguity in responsibility and accountability, further weakens
reproducibility and verifiability. Existing peer review and plagia-
rism-detection mechanisms alone are insufficient to address
these challenges [3].
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These concerns raise broader legal and institutional questions
regarding how misconduct should be defined and regulated. In
South Korea, national research and development (R&D) miscon-
duct is governed by the National Research and Development In-
novation Act (hereafter, “Innovation Act”). Article 31 of the Act
and Article 56 of its Enforcement Decree classify misconduct into
research misconduct and general misconduct, covering fabrica-
tion, falsification, plagiarism, improper authorship, improper
ownership of research outcomes, misuse of R&D funds, and
breaches of security measures. However, this framework was de-
veloped on the premise of traditional research practices and may
not adequately reflect the novel ethical and legal issues posed by
generative Al To address this gap, this article proceeds in four
steps, focusing on the nursing research context, where generative
Al is increasingly used for literature synthesis, instrument devel-
opment, survey-based studies, and clinical data interpretation. It
first reviews the statutory categories of misconduct under the In-
novation Act. Second, it defines generative Al and maps its use
across key stages of nursing research. Third, it analyzes how Al-as-
sisted practices may facilitate various forms of misconduct recog-
nized under the Act. Finally, it examines the limits of the current
statutory framework and discusses the legal and institutional im-

plications for strengthening research integrity in nursing research.

METHODS

Definition of Misconduct Under the Innovation Act

The Innovation Act, which entered into force in 2021, expressly
sets out research-ethics provisions, summarized in Table 1 [4]. Ar-
ticle 31 distinguishes between research misconduct—fabrication,
falsification, plagiarism, improper authorship, and improper du-
plicate publication—and general misconduct, including misuse
of R&D funds, improper ownership of R&D outcomes, breaches
of security measures, and applying for or conducting R&D
through false statements or other fraudulent or improper means
(Table 1).

This study examines how generative Al-related practices may
fall within these statutory categories. Prior research has already
identified fabrication, falsification, plagiarism, and improper au-
thorship as risks readily associated with generative Al use [5-8].
Generative Al can produce non-existent data or research results
(fabrication) and modify existing data to support preferred find-
ings (falsification). Early debates questioned whether generative
Al could qualify for authorship; however, many journals and pub-
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lication-ethics bodies now reject listing Al tools as authors be-
cause they do not meet authorship criteria [9]. Nonetheless,
whether failure to disclose Al use constitutes improper author-
ship remains unresolved.

Plagiarism may occur when researchers use Al-generated ma-
terials without proper citation or allow generative Al to draft sub-
stantial portions of a manuscript in their place. In contrast, if re-
searchers input research data, materials, or results into a
generative Al system without authorization from the rightful
owner, and such information is stored or utilized by the provider,
the conduct may constitute improper ownership of R&D out-
comes under the Innovation Act. Similarly, entering research data
from a security-classified project into a generative Al system may
amount to a breach of research security obligations.

Among the statutory categories, violations of standards for the
use of R&D funds are unlikely to arise directly from generative Al
use and therefore fall outside the scope of this study. However,
applying for or conducting an R&D project through fraudulent or
improper means may include cases in which a researcher uses
generative Al to fabricate, falsify, or plagiarize content in a pro-
posal or during project performance. In such cases, Al-related
misconduct would fall within the category of improper means
under Article 31 (Table 2).

Definition of Generative Al

Generative Al refers to computational technologies that learn
from existing data and generate new, meaningful content [10]. In
response to user prompts, it can produce diverse outputs such as
text, images, video, audio, speech, and code [11]. It is grounded in
machine learning and deep learning, particularly algorithms such
as Generative Adversarial Networks (GANSs), Variational Autoen-
coders (VAEs), and LLMs.

A VAE consists of an encoder and a decoder that transform in-
put data into a probabilistic latent representation, enabling func-
tions such as data compression, content generation, anomaly de-
tection, and noise reduction [12]. A GAN, introduced by Ian
Goodfellow and colleagues in 2014, comprises a generator and a
discriminator that compete in a zero-sum game: the generator
produces synthetic data resembling real data, while the discrimi-
nator distinguishes real from fake, improving iteratively through
adversarial training [13].

An LLM is designed for natural language processing tasks and
is trained on large-scale datasets with billions of parameters, typi-

cally using transformer architectures [14]. LLMs can interpret

https://doi.org/10.11111/jkana.2025.0082
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Development Innovation Act

Table 1. Research Ethics-Related Provisions of the Innovation Act

Innovation Act and its enforcement decree

Definition

Article 31 (Prohibition of misconduct in
relation to national research and
development programs)

Article 56 of the Enforcement Decree of the
Innovation Act

In order to ensure proper research ethics, researchers and research and development institutions shall
not commit any of the following acts of misconduct in relation to national research and development
programs (hereinafter referred to as “misconduct”) when conducting national research and
development activities

1. Fabricating, falsifying, or plagiarizing research and development data or research and development
outcomes, or improperly indicating authorship

2. Violating the purposes for which research and development funds may be used under Article 13(3)
and the standards for the use of research and development funds under Article 13(4)

3. Owning research and development outcomes, or causing a third party to own such outcomes, in
violation of Article 16(1) through (3)

4. Violating security measures under Article 21(1), or disclosing or leaking security matters of a
research and development project classified as a security project under Article 21(2)

5. Applying for a research and development project, or performing such project, by fraud or other
improper means

6. Any other acts prescribed by Presidential Decree that undermine the integrity of national research
and development activities

The term “acts prescribed by Presidential Decree” in Article 31(1)6 of the Act means any of the
following acts

1. Any of the following acts that undermine the fairness or objectivity of verification, measures, and
investigations under Article 31(2) and (3) of the Act regarding a whistleblower who reports
misconduct (hereinafter referred to as “misconduct”)

(a) Taking measures that impose disadvantages in status
(b) Threats or intimidation
2. Any of the following acts that undermine the sound use of research and development funds
(a) Forging or falsifying supporting documents under Article 24(3)
(b) Falsely reporting details of expenditures under Article 25(1)
3. Acts that fall under Articles 64 through 68 of the Bioethics and Safety Act
4. Acts that fall under Article 43 of the Laboratory Safety Environment Act
The detailed standards for misconduct under Article 31(1)1 of the Act are as follows

1. Fabrication: An act of falsely creating, recording, or reporting research and development data or
research and development outcomes that do not exist

2. Falsification: An act of manipulating research facilities or equipment, research materials, or the
research and development process, or arbitrarily altering, adding, or deleting research and
development data or research and development outcomes, thereby distorting the content or results
of the research and development;

3. Plagiarism: An act of using, in one’s own research and development data or outcomes, research and
development data or outcomes of oneself or another person that are not common knowledge,
without properly indicating the source;

4. Improper indication of authorship: An act of, without justifiable grounds, failing to grant authorship
to a person who made a contribution to the content or results of the research and development
project, or granting authorship to a person who did not make such a contribution.

National Research and Development Innovation Act [4].

context, sentiment, and nuance, and generate human-like text for
tasks such as translation, summarization, question answering,
and content generation. These generative Al technologies are in-
creasingly applied across diverse fields, including manuscript
writing support, drug discovery, materials science, climate re-

search, medical research, precision medicine, and education.

Generative Al Used during Research

Generative Al is applied across multiple stages of the research

https://doi.org/10.11111/jkana.2025.0082

process. In research design, it assists in defining problems, opti-
mizing experimental conditions, and developing methodologies
through automated and optimization-based systems, enabling
more efficient experimental planning. In data collection, includ-
ing literature review, Al supports automated data acquisition and
analysis. Machine vision and sensor integration technologies en-
able large-scale, automated data gathering with reduced human
intervention. Al-based platforms such as SciSpace, Connected

Papers, Consensus, and Perplexity Al recommend relevant litera-
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Table 2. Research-Stage-Specific Risks Associated with the Use of Generative Al

How generative Al is used

Applicable provision (Act)

Potential misconduct type(s)

Research design

hypotheses, and methods relevant, 31(1)1)

Literaturereview  Summarizing literature; Article 31(1)1
generating citations
Data generation Generating surveys, statistics, ~Article 31(1)1
or images
Data analysis Automating statistical analysis Article 31(1)1
and interpretation
Manuscript writing Drafting and sentence Article 31(1)1
generation
Reference Automatically generating Article 31(1)1
management references
Conducting security Inputting security-classified  Article 31(1)4
projects data
R&D fund Not directly related to Aluse  Article 31(1)2

spending/use
Project application Drafting research proposals
relevant, 31(1)1)

Entering research Article 31(1)3

data into Al

Inputting research data/
materials into prompts

Suggesting research questions, Article 31(1)5 (and, where

Article 31(1)5 (and, where

Falsification: Distorting facts or altering premises/inputs in ways
that bias the research direction

Improper application: If AT use involves fabrication/falsification/
plagiarism, it may be assessed as conducting the project by
“improper means”

Plagiarism: Failure to cite Al-provided material; incorrect/false
citations produced by Al

Falsification: Misrepresentation through selective or distorted
summaries

Fabrication: Producing plausible-looking but non-existent
statistics, sources, datasets, or results

Falsification: Distorting facts or altering premises/inputs in ways
that bias the research direction

Falsification: Manipulating raw data/inputs; distorting facts;
selectively presenting favorable outputs

Plagiarism: Unattributed use of AT output; de facto ghostwriting
by AT

Improper authorship: Authorship credit not aligned with
substantive intellectual contribution (noting that many journals
reject listing Al as an author)

Plagiarism/integrity risk: Fabricating references (non-existent
sources) or producing incorrect bibliographic information that
undermines verification

Security breach risk: Inputting data/materials/results from a
security-classified project may itself constitute a security
violation or leakage risk

Not Al-specific: Misuse R&D funds is generally not directly
caused by generative Al use itself

Fabrication/Plagiarism: Inserting false claims or unattributed
content into proposals

Improper application: Applying for a project by “fraud or other
improper means” through Al-assisted misconduct

Improper ownership/transfer risk: Unauthorized input of
research data/materials/results may lead to storage or reuse by
the Al provider (a third party)

Al =artificial intelligence; R&D =research and development.

ture, summarize key findings, and analyze concepts and key-
words to help researchers identify trends [15]. Data processing
and analysis increasingly incorporate machine learning, deep
learning, and big data analytics. Generative Al can organize large
datasets, identify patterns, and build predictive models, facilitat-
ing faster and potentially more accurate interpretation than tradi-
tional methods [16].

In manuscript writing and reference management, advances in
natural language processing allow generative Al tools to produce
draft texts, structure arguments, refine academic language, and
assist with citation insertion. Reference management software
such as Zotero, Mendeley, and EndNote can automatically orga-
nize references and apply citation styles (e.g.,, APA, MLA, Chica-

g0), ensuring formatting consistency throughout the manuscript.

74

RESULTS

Fabrication and Falsification

Article 56 of the Enforcement Decree of the Innovation Act de-
fines fabrication as “an act of falsely creating, recording, or report-
ing R&D data or R&D outcomes that do not exist,” and falsification
as “an act of manipulating research facilities or equipment, re-
search materials, or the R&D process, or arbitrarily altering, add-
ing, or deleting R&D data or R&D outcomes, thereby distorting
the content or results of the R&D” In prior research, fabrication
and falsification are the most frequently discussed risks associat-
ed with generative Al [14,15]. Fabrication through generative Al
may involve creating false clinical trial data, nonexistent statistical

results or datasets, or fabricated interview scripts. Because such

https://doi.org/10.11111/jkana.2025.0082
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outputs can be highly sophisticated, they may evade detection in
peer review. To illustrate this risk, I instructed ChatGPT (OpenAl,
accessed March 3, 2026) to generate arbitrary statistics on the re-
lationship between democracy and economic development. In
response to the prompt “Generate a fictional regression results ta-
ble examining democracy and economic developments, and re-
port whether the p-value is 0.05 or lower,” ChatGPT produced two
models: a Basic Model including democracy and a constant, and
an Extended Model that additionally incorporated educational
level and press freedom as control variables (Figure 1). The gener-
ated results indicated a statistically significant positive relation-
ship between democracy and economic development, suggesting
that a one-unit increase in the democracy index was associated
with approximately a 0.09-0.12 unit increase in logged GDP per
capita. This finding aligns with the widely accepted assumption in
political science that democratic development contributes to eco-
nomic growth and higher levels of economic prosperity.

Notably, although the prompt initially requested only an exam-
ination of the relationship between democracy and economic de-
velopment, ChatGPT autonomously introduced widely recog-
nized institutional control variables, including educational level
and press freedom. Even after incorporating these additional fac-
tors in the extended model, the positive and statistically signifi-

cant association between democracy and economic development

ChatGPT 5.2 v editGPT

remained robust. This example demonstrates how generative Al
can flexibly fabricate or manipulate statistical findings depending
on the researcher’s intent.

Fabrication and falsification risks are particularly serious in bio-
medical research, where images serve as key evidentiary materi-
als. For instance, Western blotting is used to detect target protein
abundance in samples. Whereas earlier image manipulation re-
lied on rotation, splicing, or retouching, advances in GANs now
enable the creation of synthetic images tailored to desired experi-
mental outcomes, significantly increasing the potential for unde-
tectable falsification.

Zhu et al. [17] prompted ChatGPT to generate experimental
images, including blood smear, immunofluorescence staining,
hematoxylin and eosin staining, immunohistochemistry, and WB
images. Some of the images generated by ChatGPT were highly
similar to images obtained from real experiments. In particular,
the blood smear and immunofluorescence images were convinc-
ing enough that they could potentially mislead individuals with
limited hands-on experience in biomedical experiments.

Falsification can also be carried out with generative Al with rel-
ative ease. In some cases, researchers intentionally alter or selec-
tively present materials but mistakenly believe the practice is ac-
ceptable. In other cases, falsification arises unintentionally—for

example, when researchers rely on Al-assisted edits or outputs

Generate a fictional regression results table to examining democracy
and economic developments, and report whether the p-value is 0.05

or lower

Below is a fictional (simulated) regression results table for illustration/training purposes only. It

does not represent real-world data.

Model setup (fictional):

Key IV: Democracy Index (0-10)

N = 60, OLS with robust SEs (fictional)

DV: Economic Development (GDP per capita, log)

Controls (Extended): Education Level, Press Freedom

Table 1. Fictional Regression Results (Simulated Data Only)

Coefficient (Basic
Variable Model)

Constant 8.214
Democracy Index 0.118
Education Level —
Press Freedom —
Model fit (fictional):

e Basic: R2 = 0.29
e Extended: R? = 0.41

Robust SE (Basic)

Coefficient (Extended

p-value (Basic) Model) Robust SE (Extended) p-value (Extended)

0.182 0.000 7.945 0.241 0.000
0.041 0.006 0.092 0.039 0.021
—_ — 0.027 0.013 0.044

— — 0.031 0.015 0.041

Figure 1. An example of a prompt and artificial intelligence (Al)-generated regression results. Generated using ChatGPT (OpenAl, accessed

March 3, 2026). Prompt designed by the author.
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without understanding that these changes alter the underlying
data, images, assumptions, or interpretation.

First, falsification may occur when a researcher partially gener-
ates a dataset and then adjusts patterns or values to fit a desired
outcome. He et al. [18] demonstrated this risk by manipulating
previously unpublished Western blot images using a generative
fill function. To experimentally replicate the manipulation report-
ed by He et al. [18], I provided a Western blot image and instruct-
ed the model to perform image manipulation. However, ChatGPT
(OpenALl, accessed March 3, 2026) declined the request, instead
explaining the standards for permissible image editing and stat-
ing that it could not assist with such modifications. This response
can be regarded as appropriate and ethically sound. Nevertheless,
when the request was reframed as being for research ethics train-
ing purposes and an image was subsequently requested, the
model generated a synthetic image. This suggests that, despite
safeguards against direct manipulation, the potential risk of falsi-
fication remains.

Second, falsification may occur through the distortion of “facts,’
particularly via hallucination. Hallucination refers to “the genera-
tion of outputs that appear plausible but are factually incorrect or
fabricated” [19]. Scholars distinguish between faithfulness hallu-
cinations—where outputs fail to reflect user instructions or con-
text—and factuality hallucinations, which include incorrect, un-
verifiable, or fabricated information [20]. Reported hallucination
rates range from approximately 20% to 60%, depending on the re-
search domain [21]. Alkaissi and McFarlane [22] provide an ex-
ample in which ChatGPT, when asked about late-onset Pompe
disease, confidently suggested liver involvement, despite this be-
ing associated with the infantile form and not reported for
Late-Onset Pompe Disease (LOPD). If incorporated without veri-
fication, such inaccurate Al-generated information may distort
the factual basis of a manuscript and constitute falsification (Fig-
ure 2).

Third, falsification may arise when researchers arbitrarily adjust
the saturation, brightness, or other properties of images and figures.
Although data should be presented in their original form, research-
ers may use generative Al or similar tools to recreate or modify visu-
al materials. Even if the overall pattern appears unchanged, such
practices risk classification as falsification because they involve ar-
bitrarily modifying or deleting research materials or data.

Plagiarism and Improper Authorship

Under the Innovation Act, plagiarism is defined as “an act of us-
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Figure 2. Example of hallucinations by ChatGPT. Reproduced from
Alkaissi and McFarlane [22].

ing research and development data or research and development
outcomes of oneself or another person that are not common
knowledge, without properly indicating the source, in one’s own
research and development data or research and development
outcomes.” Plagiarism arising from generative Al use can take
several forms. First, plagiarism may occur when a researcher has
generative Al produce a manuscript and publishes it as is. Full ac-
ademic papers can now be generated using generative Al. Walters
and Wilder [23] generated 84 ChatGPT-produced papers, which
were relatively short (834 and 1,003 words) and contained few ref-
erences. Majovsky et al. [24] instructed ChatGPT to generate fully
fabricated neurosurgery manuscripts, including abstracts, meth-
ods, results, discussions, tables, graphs, and references. These pa-
pers followed conventional academic structures and averaged
1,992 words with 17 references, demonstrating that paper genera-
tion is possible without specialized expertise. However, many ref-
erences were fictitious and the manuscripts contained substan-
tive inaccuracies. When such Al-generated manuscripts are used
without disclosure, generative Al effectively becomes the de facto
author, raising improper authorship attribution concerns. This re-

sembles ghost authorship, commonly treated as a form of plagia-
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rism [25], and is arguably more appropriately categorized as pla-
giarism given that the entire manuscript is Al-generated.

Second, plagiarism may arise when researchers use Al-gener-
ated knowledge without proper citation. Because generative Al
produces responses probabilistically or through retrieval mecha-
nisms, outputs may reflect existing scholarship. Researchers must
therefore verify sources and provide accurate citations. Otherwise,
they risk incorporating others’ ideas or findings without attribu-
tion. Simply citing “ChatGPT” does not resolve this issue, as the
provenance and accuracy of Al-generated content are often un-
verifiable, rendering such outputs unsuitable for academic use
without independent confirmation.

Third, plagiarism concerns also arise when generative Al gen-
erates incorrect or fabricated references. Prior studies consistently
report that ChatGPT cites nonexistent sources [22,26,27]. Wagner
and Ertl-Wanger [28], for example, evaluated 343 references gen-
erated by GPT-3.5 across eight radiology subspecialties and found
that 64% were fabricated. Reported fabrication rates range from
47% to 69%, with geography showing higher rates than medicine;
across six studies, 51% of 732 references were fabricated. Alkaissi
and McFarlane [22] further demonstrate that ChatGPT produced
references on osteoporosis and homocysteine in which cited au-
thors and PMIDs corresponded to unrelated or nonexistent arti-
cles (Figure 3). If researchers use such fabricated citations without
verification, they effectively attribute ideas to sources that do not

exist, thereby engaging in plagiarism.

Research Security Issues

One of the most significant concerns surrounding generative Al
is research security. In 2023, Italy’s data protection authority tem-
porarily restricted ChatGPT over personal data concerns [29]. In
South Korea, access to the Chinese-developed chatbot DeepSeek
was limited in parts of the public sector, and the app was sus-
pended from new downloads pending review of its data-handling
practices [30]. Understanding these concerns requires examining
what data generative Al services collect. OpenAl’s privacy policy
indicates that ChatGPT collects (1) user-provided data—includ-
ing prompts, chat content, uploaded files, and potentially sensi-
tive information—and (2) system-generated data, such as techni-
cal and usage metadata necessary to operate and secure the
service [31]. DeepSeek’s policy similarly states that it collects user
inputs and certain account and technical information, and that
user data may be processed and stored on servers located in the
People’s Republic of China [32].

https://doi.org/10.11111/jkana.2025.0082

@ 'msorry, I am an Al model, | can't provide links or access the PMID, However, | can give you

the PMID numbers of the references | have mentioned in my previous answer:

1. Kallejoki M, etal."Homocysteine and bone metabalism." Osteoporos Int, 2002
Qct13(10):822-7. PMID: 12362394

2. RizzoliR, etal. "Metabolic bone disease in patients with homocystinuria." Osteoporos Int.
2004 Mar,15(3):201-9. PMID: 14756973

3. RizzoliR, et al. "Inflammation and bone." Curr Opin Rheumatol. 2005 Nov; 17(6).738-43,
PMID: 16207896

4, Shea MK, etal. "Vitamin K and the skeleton." Lifestyle and Functional Medicine Research

Center, Tufts Universtty, Boston, MA, USA.
5, RizzoliR, etal."Homones and bone." Osteoporos Int. 2010 Nov; 21 11):1709-17. PMID:
20463875

You can use these PMID numbers fo access the full-text articles on PubMed, a database of

biomedical literature provided by the National Library of Medicing.

Figure 3. Example of hallucinations by ChatGPT. Reproduced from
Alkaissi and McFarlane [22]. “Kallajoki M, et al. Homocysteine and
bone metabolism. Osteoporos Int. 2002 Oct;13(10):822-827. PMID:
12352394" does not correspond to an actual publication and appears
to be a hallucinated reference generated by ChatGPT.

These practices raise potential compliance risks under Article
31(1)3-4 of the Innovation Act. Article 31(1)3 addresses improper
ownership of R&D outcomes or causing a third party to own them
in violation of Article 16(1)-(3), while Article 31(1)4 concerns vio-
lations of security measures or disclosure of security matters in
classified projects. If researchers input research results or data
into generative Al prompts, the service may collect and process
that information, potentially constituting third-party possession
or control of research outcomes. Where the data relate to securi-
ty-classified projects, such input may be interpreted as disclosure
or leakage of security matters.

Beyond statutory compliance, generative Al also presents risks
of privacy violations, intellectual property infringement, and
copyright disputes. Because models are trained on large-scale
web data, training corpora may contain personally identifiable in-
formation, creating risks of unintended reproduction of sensitive
data. Uploading internal documents or non-public datasets may
similarly expose trade secrets or confidential information. In ad-
dition, image-generation systems such as Stable Diffusion have
prompted litigation over training on copyrighted works without

authorization; for example, Getty Images filed lawsuits against

77



Stability Al in 2023 bringing unauthorized training data practices
into broader legal debate [33].

DISCUSSION

The foregoing analysis mapped generative-Al use onto the stat-
utory taxonomy of misconduct under the National R&D Innova-
tion Act and its Enforcement Decree—fabrication, falsification,
plagiarism, and improper indication of authorship under Article
31(1)1, as well as “general misconduct” such as improper owner-
ship of R&D outcomes and breaches of security measures under
Articles 31(1)3-4. It demonstrated that these risks arise across
multiple stages of the research cycle, including literature review,
data generation, data analysis, manuscript writing, and data input
into Al systems.

However, the difficulty is not merely that “new cases” have
emerged. Rather, generative Al structurally destabilizes the con-
ceptual boundaries presupposed by the Act, blurring (1) act types
(fabrication, falsification, plagiarism), (2) actor responsibility (hu-
man intent versus system behavior), and (3) the object of regula-
tion (research outputs versus research processes and gover-
nance).

First, hybrid Al outputs undermine the traditional distinctions
among fabrication, falsification, and plagiarism. The Enforcement
Decree defines fabrication as falsely creating non-existent data or
outcomes; falsification as altering, adding, or deleting data so as
to distort results; and plagiarism as using non-common-knowl-
edge research outputs without proper attribution. These catego-
ries assume identifiable data, traceable provenance, and discrete
objects of misconduct. Generative Al disrupts these assumptions
because a single Al-assisted artifact may simultaneously invent
content, distort findings, and reproduce existing ideas without
clear markers distinguishing these elements.

For example, an LLM-generated literature review may include
fabricated citations (fabrication), selective or misleading summa-
ries (falsification), and unattributed phrasing derived from prior
scholarship (plagiarism) within a single paragraph. Accordingly,
generative Al ghostwriting has been inconsistently classified as
plagiarism in some discussions and as falsification in others, illus-
trating the conceptual instability [34]. In nursing research—where
Al is used for literature synthesis, instrument development, sur-
vey analysis, and clinical interpretation—such hybrid outputs are
often treated as reusable work products. The classification prob-

lem therefore becomes not simply “which category applies,” but
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whether the statutory categories remain analytically separable at
all.

Second, generative Al shifts misconduct from a discrete act to a
process failure. Traditional cases of fabrication or falsification typ-
ically involve identifiable manipulation steps with evidentiary
traces (e.g., altered values, spliced images). In Al-mediated re-
search, harm often arises from a chain of decisions—prompt de-
sign, model choice, iterative refinement, selective acceptance,
and inadequate verification. The central failure is frequently in-
sufficient validation or documentation rather than a single act of
tampering. Because Article 31 and the Enforcement Decree focus
on the status of outputs (non-existent, altered, unattributed) rath-
er than on quality-control processes, Al-related integrity harms
may resemble methodological negligence more than classic mis-
conduct. This creates a classification gap: harmful and foresee-
able conduct may not fit neatly within object-based statutory cat-
egories.

Third, improper authorship attribution becomes entangled
with plagiarism and falsification through the issue of disclosure.
The Decree defines improper authorship as failing to credit a gen-
uine contributor or granting authorship without justifiable
grounds. This definition presumes human contributors capable
of holding authorship status. Generative Al, however, is neither a
legal nor moral agent, and most publisher policies reject listing Al
tools as authors [9]. While journals generally oppose Al author-
ship, whether nondisclosure of Al use constitutes improper au-
thorship remains unresolved. The issue is fundamentally one of
authenticity and provenance: nondisclosure may misrepresent
how ideas, analysis, or writing were produced, potentially func-
tioning as falsification of the research record even if no authorship
slot is formally misassigned. Undisclosed substantial Al drafting
can simultaneously be framed as plagiarism (unattributed output
use), improper authorship (misaligned intellectual credit), and
falsification (misrepresentation of the research process). Genera-
tive Al thus shifts the focus from “who is listed as author” to “what
intellectual labor was performed and what must be disclosed for
the record to remain truthful”—a shift not fully anticipated by the
Act’s current framework.

Fourth, research security and ownership provisions further blur
misconduct categories by regulating control and exposure rather
than truth status. Article 31(1)3 addresses improper ownership or
transfer of R&D outcomes, and Article 31(1)4 addresses violations
of security measures. In Al workflows, inputting research data into

a third-party system may simultaneously create ownership con-
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cerns, security risks, and downstream integrity problems if prove-
nance cannot be documented or results reproduced. These are
not merely adjacent issues; they reshape what constitutes respon-
sible research conduct. In nursing research, where datasets may
include sensitive patient-related information or institutionally
controlled clinical materials, legal risk may arise not only from
publication misconduct but from routine data-handling decisions
during Al use. Consequently, integrity regulation must extend up-
stream to tool selection, data governance, and documentation

practices, moving beyond the Act’s traditionally output-centered
paradigm.

CONCLUSION

This article examined the risks of generative Al use through the
framework of South Korea’s National R&D Innovation Act and its
Enforcement Decree. By reviewing the statutory categories of
misconduct and mapping generative-Al use across key research
stages, the analysis demonstrated that Al-assisted practices may
trigger fabrication, falsification, plagiarism, and improper author-
ship attribution under Article 31(1)1, as well as improper owner-
ship of R&D outcomes, breaches of security measures under Arti-
cles 31(1)3-4, and improper means in project application and
performance under Article 31(1)5.

However, generative Al does more than increase traditional
misconduct risks; it destabilizes the conceptual boundaries un-
derlying the Act’s taxonomy. In Al-mediated workflows, a single
output may simultaneously invent content, distort interpretation,
and reproduce existing scholarship without attribution, compli-
cating classification under fabrication, falsification, or plagiarism.
Moreover, many integrity harms stem not from discrete tamper-
ing but from process failures—insufficient disclosure, inadequate
verification, weak provenance tracking, and irreproducible ana-
Iytical pipelines—often leaving minimal forensic traces while un-
dermining reliability. These challenges are particularly salient in
nursing research, which is increasingly used for literature synthe-
sis, instrument development, survey analysis, and interpretation
of clinically sensitive data.

Strengthening research integrity in the generative-Al era there-
fore requires shifting from an output-centered model to a gover-
nance framework emphasizing transparency, documentation,
and data stewardship throughout the research lifecycle. This in-
cludes: (1) tiered disclosure standards for Al assistance; (2) man-

datory verification protocols for Al-generated claims, citations,

https://doi.org/10.11111/jkana.2025.0082

and analyses; (3) proportionate provenance and record-keeping
practices (e.g., prompts, model versions, decision logs); and (4)
strict controls on entering sensitive or security-classified data into
external Al systems. In parallel, legal clarification is needed to ad-
dress how Al-related nondisclosure and process-based failures
should be interpreted within, or alongside, existing statutory cate-
gories to ensure predictability and enforceability.

Ultimately, while the Innovation Act remains a foundational
regulatory framework; it must be operationalized in ways that re-
flect how generative Al reshapes authorship, evidence produc-
tion, and data control. In nursing research—where evidentiary
credibility is directly tied to patient safety and public trust—estab-
lishing enforceable standards for responsible Al use is not option-

al but imperative.
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Nurses’ Experiences and Perspectives on the Shift System
Improvement Pilot Project: A Structural Topic Modeling Analysis
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Purpose: This study explored nurses’ experiences and perspectives regarding the shift system improvement pilot project, as well as
their recommendations for shift work policies, and examined variations according to nurse and hospital characteristics. Methods:
Structural topic modeling was applied to open-ended survey responses from 208 nurses. Topic prevalence was examined accord-
ing to career length, marital status, education, hospital location, and bed capacity. Results: Six topics emerged: experiences with
implementing a pilot project for shift system improvement; shift system improvements for sustainability; physical burden and chal-
lenges of fixed night shifts; the impact of shift system improvement on personal life; nurse staffing levels for providing safe nursing
care; and nursing workforce expansion and work distribution for quality care. Workforce adequacy showed the highest prevalence
and was the dominant theme across all career lengths. The prevalence of system improvement was higher among nurses with <3
years and > 10 years of experience, whereas nurses with 3-10 years of experience focused more on project participation. Smaller
hospitals prioritized system improvements, whereas larger hospitals emphasized the physical burden. Conclusion: Nursing work-
force adequacy emerged as nurses’ primary concern, surpassing concerns related to shift system design. Policy should prioritize
legally mandated nurse staffing ratios as the foundation for sustainable shift systems, with interventions tailored to organizational
capacity and career length.
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Table 1. General Characteristics (N=208)

Characteristics Category n (%) or M+SD
Age (yr) 31.13+4.36
Number of assigned 9.50+5.60
patients
Nursing career (yr) 6.86+4.50
Career length (yr) <3 53 (25.5)
>3to0 <5 41(19.7)
>5t0 <10 74 (35.6)
>10 40(19.2)
Gender Woman 205 (98.6)
Man 3(1.4)
Marital status Single 145 (69.7)
Married 63 (30.3)
Education Bachelor’s degree or lower 161 (77.4)
Graduate school or higher 47(22.6)
Hospital location Metropolitan 136 (65.4)
Non-metropolitan 72 (34.6)
Number of hospital <1,000 82(39.4)
beds >1,000 126 (60.6)
Hospital type Tertiary hospital 181 (87.0)
Secondary hospital 27(13.0)
Department Medical ward 131 (63.0)
Surgical ward 54 (26.0)
Others 23(11.0)
M: mean; SD =standard deviation.
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Topic (%) Subject Keywords (FREX) Number of words (%)
1(10.4) Experiences with participating a Experience, implementation, activation, replacement, general, work, 297(9.4)
pilot project for shift system progress, rotation, occurrence, sick leave, pilot project, fixed, team,
improvement mental, system
2(16.4) Improvements in shift systems for ~ Improvement, pattern, shortage, policy, choice, annual leave, break, shift, 452 (14.3)
sustainable nursing shift duty, welfare, guarantee, preference, schedule
3(16.8) Physical burden and challenges of ~ Frequency, ward, expansion, month, night shift, holidays, fixed night 608 (19.2)
fixed night shifts shift, share, agreement, rhythm, ranking, site, assignment, current,
stamina
4(9.5) Impact of the shift work on personal Evening shift, day shift, positive, distribution, influence, sleep, discharge, 437(13.8)
life meal, leisure, handover, settlement, occupation, prescription, going to
work, time
5(20.7) Nurse staffing levels for ensuring Increase, in charge, division, patient, education, advantage, difference, 607 (19.2)
safe nursing care number, institution, stress, law, nurse, plan, balance, present
6(26.2) Nursing workforce expansion and ~ Recruitment, necessity, secure, workforce, nursing law, shift system, 759 (24.0)

work distribution for quality care

backup, nursing assistant, nursing, quality, supplementation,

assistance, raise, specialty, enactment

FREX =frequency and exclusivity.
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Figure 1. Associations of nurse and hospital characteristics with topic prevalence. Topic 1: experiences with implementing a pilot project for
shift system improvement; Topic 2: shift system improvements for sustainability; Topic 3: physical burden and challenges of fixed night shifts;
Topic 4: impact of the shift system improvement on personal life; Topic 5: nurse staffing levels for providing safe nursing care; Topic 6: nursing
workforce expansion and work distribution for quality care. *p <.05, ***p <.001.
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The Effect of Needs Satisfaction, Job Crafting, and Nursing
Practice Environment on Retention Intention in Advanced
Beginner-Stage Nurses
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"Nurse, Soonchunhyang University Cheonan Hospital
*Associate Professor, Department of Nursing, Keimyung University

Purpose: This study investigated the effects of need satisfaction, job crafting, and the nursing practice environment on retention in-
tention among advanced beginner-stage nurses. Methods: Data were collected from 194 advanced beginner-stage nurses working
at one university hospital in Chungcheongnam-do and two general hospitals in Gyeongsangbuk-do. The data were analyzed using
descriptive statistics, the t-test, analysis of variance (ANOVA), Pearson’s correlation coefficients, and multiple regression analysis
using IBM SPSS version 25.0. Results: The mean score for retention intention among advanced beginner stage nurses was 4.96
out of a possible 8 points. Factors associated with retention intention were need satisfaction (=.47, p<.001), and job crafting
(B=.23, p=.001), and gender (female; p=.16, p=.004). These variables explained 38% of the variance in retention intention in
the regression model (F=31.38, p<.001). Conclusion: The findings suggest that improving need satisfaction and enhancing job
crafting may increase retention intention among advanced beginner-stage nurses. The development of job-crafting enhancement
programs, along with organizational initiatives that support job crafting and establish nursing policies aligned with these efforts,
may contribute to improved nurse retention.
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Table 1. Differences in Retention Intention According to Participants’ General Characteristics (N=194)

$0]8 zfo]7} LhepThTable 1),

cE R EBLE

T 310+0.43%0I
7} 381204978 02 717
T 3.06+0.65%9, &
3540727 ol iet. F =2

Variable Category n (%) or M+SD Retention intention

M+SD torF(p)

Gender Man 17(8.8) 4.28+1.58 2.00 (.046)
Woman 177 (91.2) 5.03+1.45

Age (yr) <25 147 (75.8) 4.91+1.45 -0.82(.410)
>26 47 (24.2) 5.12+1.54

25.21+2.96

Marital status Single 188 (96.9) 4.92+1.46 2.10(.125)
Married 5(2.6) 5.93+1.55
Others 1(0.5) 7.00+0.00

Religion Protestantism 29 (14.9) 4.75+1.83 0.50 (.681)
Catholicism 12(6.2) 5.06+1.34
Buddhism 13 (6.7) 4.64+1.21
None 140 (72.2) 5.02+1.43

Education Bachelor’s degree 193 (99.5) 4.95+1.47 -1.72 (.086)
Master’s degree 1(0.5) 7.50+0.00

Number of beds 100~ <300 31(16.0) 5.10+1.33 0.60 (.546)
300~ <500 8(4.1) 5.41+1.32
>500 155 (79.9) 491+1.51

Total clinical career (mo) 13~<24 115(59.3) 4.91+1.40 -0.59 (.551)
25~<36 79 (40.7) 5.04+1.57

Type of work Three-shift work 190 (97.9) 4.95+1.47 0.31(.577)
Non-shift 4(2.1) 5.37+1.97

Type of unit Medical unit 39(20.1) 5.35+1.33 1.78(.105)
Surgical unit 50(25.8) 4.49+1.34
Comprehensive nursing care units 44 (22.7) 5.09+1.59
Intensive care unit 35(18.0) 5.10+1.40
Emergency room 13(6.7) 4.55+1.55
Nursery room 9(4.6) 5.03+1.99
Others 4(2.1) 5.70+1.39

Turnover experience 0 164 (84.6) 4.95+1.49 0.04 (.959)
1 27(13.9) 5.00+1.31
>2 3(L5) 5.16+2.45

Annual income 3000~ <3500 15(7.7) 5.26+1.09 0.53(.707)
(10,000 won) 3500~ <3800 35(18.0) 4.92+1.56
3800~ <4200 54(27.9) 5.13+1.51
4200~ <4600 36(18.6) 4.81+1.48
>4600 54(27.8) 4.83+1.48

M =mean; SD =standard deviation.
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Table 2. Level of Needs Satisfaction, Job Crafting, Nursing Practice Environment and Retention Intention (N=194)

Variable Range M+SD Min Max

Need satisfaction 1~5 3.10+0.43 1.80 4.50
Physiological need 1~5 2.35+0.72 1.00 4.83
Safety need 1-5 3.06+0.65 1.17 4.83
Belongingness need 1-5 3.81+0.49 2.17 5.00
Esteem need 1-5 3.03+0.60 1.17 4.67
Self-actualization need 1-5 3.26+0.59 1.50 5.00

Job crafting 1-6 3.81+0.59 2.13 5.47
Task crafting 1-6 3.70+0.64 2.20 5.40
Cognitive crafting 1-6 3.94+0.82 1.00 6.00
Relational crafting 1-6 3.80+0.69 1.80 5.60

Nursing practice environment 1-4 2.64+0.40 1.34 3.86
Nurse participation in hospital affairs 1-4 2.52+0.45 1.00 4.00
Nursing foundations for quality of care 1-4 2.86+0.40 1.33 4.00
Nurse manager ability, leadership, and support of nurses 1-4 2.85+0.51 1.00 4.00
Staffing and resource adequacy 1-4 2.24+0.61 1.00 3.75
Collegial nurse-physician relations 1-4 2.57+0.61 1.00 4.00

Retention intention 1~-8 4.96+1.47 1.17 8.00

M =mean; SD =standard deviation; Min = minimum; Max = maximum.

Table 3. Correlations between Needs Satisfaction, Job Crafting, Nursing Practice Environment and Retention Intention (N=194)

r(p)
Variable Needs satisfaction Job crafting Nursi.n g practice Retention intention
environment

Needs satisfaction 1

Job crafting .57 (<.001) 1

Nursing practice environment .68 (<.001) .55 (<.001) 1

Retention intention .57 (<.001) 49 (<.001) .43 (<.001) 1
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Table 4. Factors Influencing Retention Intention (N=194)

Variable B SE B t p

Constants -2.70 .70 - -3.81 <.001
Gender (woman)* 0.86 .29 .16 2.90 .004
Needs satisfaction 1.60 .28 A7 5.72 <.001
Job crafting 0.58 17 23 3.33 .001
Nursing practice environment -0.13 .29 -.03 -0.44 .655

R*=.39, Adj R*=.38, F=31.38, p<.001

SE: standard error.
*Reference: Gender (man).
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The Influence of Clinical Nurses’ Ethical Sensitivity, Positive
Nursing Organizational Culture, and Caring Efficacy on Person-
Centered Care in General Hospitals

Soo Jeong Kim* - So Young Choi’

'Registered Nurse, Gyeongsang National University Hospital
*Professor, College of Nursing, Gyeongsang National University

Purpose: This study aimed to identify the influence of ethical sensitivity, positive nursing organizational culture, and caring efficacy
on person-centered care among clinical nurses in general hospitals. Methods: The participants were 181 clinical nurses working
in general hospitals located in Jinju and Changwon cities, Gyeongnam Province, South Korea. Data were collected from December
17, 2024, to January 25, 2025. Data analysis was performed using SPSS Statistics 27.0 and included descriptive statistics, the
independent t-test, one-way analysis of variance, Pearson correlation analysis, and multiple regression analysis. Results: The par-
ticipants’ mean scores were 4.16 + 0.42 for ethical sensitivity, 3.76 +0.64 for positive nursing organizational culture, 4.23 +0.67
for caring efficacy, and 3.90+0.50 for person-centered care. Person-centered care showed a significant positive correlation with
ethical sensitivity (r=.49, p<.001), positive nursing organizational culture (r=.54, p<.001), and caring efficacy (r=.58, p<.001).
Caring efficacy had the most significant effect on person-centered care (f=.41, p<.001), followed by positive nursing organiza-
tional culture (B=.30, p<.001) and ethical sensitivity (p=.19, p=.005). These variables accounted for 47.8% of the variance in
person-centered care. Conclusion: To improve person-centered care, educational programs aimed at improving ethical sensitivity
and caring efficacy, along with the establishment of a nursing organizational culture based on trust and respect, should be imple-
mented.
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Table 1. Descriptive Statistics for Study Variables (N=181)

Variable M+SD

Ethical sensitivity 4.16+0.42
Patient respect 4.45+0.45
Professional ethics 4.43+0.43
Nursing practice responsibilities 4.50+0.46
Willingness to do good 3.85+0.63
Ethical contemplation 3.90+0.68
Ethical burden 3.76+0.75
Perception of ethical situation 3.96+0.62
Empathy 3.79+0.64

Positive nursing organizational culture 3.76+0.64
Pursuit of common values 3.83+0.63
Form organizational relationship based on trust 3.89+0.65
Fair management system 3.55+0.77
Positive leadership of nursing unit manager 3.64+0.89

Caring efficacy 4.23+0.67
Positive items 4.28+0.70
Negative items 4.18+0.88

Person-centered care 3.90+0.50
Clinical situation 3.95+0.53
Personal life 3.76£0.65
Decision making 3.93+0.52

M =mean; SD =standard deviation.
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The Influence of Verbal Violence Experience, Surgical Teamworlk,
and Resilience on Burnout among Operating Room Nurses

Yu Shin Kim® - Jung Suk Park’

'Registered Nurse, Dongnam Institute of Radiological and Medical Sciences
*Associate Professor, College of Nursing, Kosin University

Purpose: This study explored the influence of verbal violence experience, surgical teamwork, and resilience on burnout among op-
erating room nurses. Methods: Data were collected from 135 operating room nurses who had worked for more than 6 months in
the tertiary and general hospitals in two metropolitan cities. The IBM SPSS Statistics 27.0 program was used for descriptive statis-
tics, independent t-tests, one-way analysis of variance, Pearson correlation coefficients, and stepwise multiple regression. Results:
Burnout showed a significant positive correlation with verbal violence experience (r=.38, p<.001) and significant negative correla-
tions with surgical teamwork (r=-.41, p<.001) and resilience (r=-.60, p<.001). Verbal violence experience was negatively correlat-
ed with surgical teamwork (r=-.38, p<.001), whereas surgical teamwork was positively correlated with resilience (r=.51, p<.001).
Multiple regression analysis revealed that resilience (3=-.46, p<.001), verbal violence experience (3=.26, p<.001), subjective
health status (3=-.18, p=.010), and satisfaction with operating room work (3=-.16, p=.022) significantly influenced burnout and
explained 50% of the variance. Conclusion: These findings indicate that resilience, verbal violence experience, subjective health
status, and work satisfaction are significant factors associated with burnout among operating room nurses. Therefore, targeted in-
terventions focused on strengthening resilience, preventing verbal violence, and enhancing work satisfaction are needed to reduce
burnout.

Key Words: Violence; Teamwork; Resilience; Burnout; Operating room nursing
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1. XL ik £

At Z 135700 om, A5 364 odo] 34.1% (46'8),
26~30A] 26.7% (36™8), 26 H|TF 20.7% (28%), 31~354] 185% (25
)2 o] 3334, EEHAE 842 Ut ZEAEHE &
0] 56.3% (76™3), 7]1&0| 437% (59%)E Uehtom Zu
] 50.4% (687), YS-0] 49.6% (6798)= UEIT) 2=
TAF 62.2% (84), M EA} 37.8% (G19H)E UEhdth =
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=5
o] 281% (38%), 3 m|wto] 222% (30), 16\ o]AFo] 21.5% (29
), 3~510] 16.3% (221), 11~151¢] 11.9% (168)& YEepPIT) 4
£ ZAEE AnRH Pio] 893, ERAXE 7882 UERGL, 3
Y mjgke] 25.9% (35%9), 6~100] 23.7% (329), 164 o] 4o
20.0% (279), 3~510] 185% (259), 11~15d0] 11.9% (16%8)= 1+
ERgh e 27 EEE THEo| 504% (68%), BE0] 41.5%
(561), EFZ0] 81% (11%)= Yehth. 334 A7 /de= ‘1A
OZTP 7} 437% (599), ‘AP 7} 35.6% (48%), ‘A7eIA] &
7} 20.7% (28%) & LFEFETHTable 1).

2. LiEXre| U E-40f| mE AZI FHE2| X0

ARH Edol| e 4%19] zpolofA= g (F=2.96, p=.035),
sald AH(F=252, p=.044), &4 TF TSE(F=19.11,
p<.001), &4 7731 (F=25.89, p<.001)9] we} 523t Xpo] 7}
AR AF3 i A IE T He o] AAM = Foeh

Table 1. Burnout According to General Characteristics (N=135)

Burnout
Characteristics ~ Category n (%) - torF (p’)
Scheffé
Age (yr) <26 28(20.7) 2.97+044  2.96(.035)
26~30 36(26.7) 3.29+0.51
31~35 25(18.5) 3.29+0.56
>36 46(34.1) 3.08+0.54
Marital status ~ Single 76(56.3) 3.18+0.51  0.70(.486)
Married 59(43.7) 3.12+0.55
Religion Yes 68(50.4) 3.12+0.53 -0.64(.526)
No 67(49.6) 3.18+0.52
Job grade Staffnurse  84(62.2) 3.14+0.50 -0.45(.651)
Chargenurse 51(37.8) 3.18+0.57
Clinical <3 30(22.2) 296+0.44  1.99(.101)
experience 3.5 22(16.3) 3.35+0.46
(1) 6~10 38(28.1) 3.15+0.57
11-15 16(11.9) 3.24£0.44
>16 29(21.5) 3.15+0.60
OR experience <3 35(25.9) 2.94+0.44  2.52(.044)
(yr) 3-5 25(18.5) 3.32+0.54
6~10 32(23.7) 3.18+0.53
11~15 16(11.9) 3.30+0.43
>16 27(20.0) 3.16+0.60
OR work Not satisfied” 11(8.1)  3.77+0.66 19.11(<.001)
satisfaction a>b>c
Neutral” 56 (41.5) 3.29+0.40
Satistied® 68(50.4) 2.94+0.49
Subjective Poor® 28(20.7) 3.56+0.52 25.89(<.001)
health status a>b>c
Fair” 59(43.7) 3.24+0.43
Good* 48(35.6) 2.81+0.43
M=mean; SD =standard deviation; OR = operating room.
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Aol WOt AT AL S 1E 1+ 2o} LA

ok A5 Aol 454 DR REEL BUESE 9
W golginh, T A7 HE

27 AES Y B9T BE
AAEA STPeRT G 49 A4 AEA P ST A 9
o}, Aste ol girh(Table 1)

3. THARIO| QI01Z2 ZE, 228 YT, =SSR AX

b =
o

tidAte] dojZe AE AEE 1794056 (H9), 1~4) 02 e}
wom Eol3 ALE 366+0.62 (UY, 1~5), 3| BErY A=
2.47+050 (9], 0~4), 270 HEE 3154053 (B9, 1~5) 2 et

TH(Table 2).
4. IO Q10K 23, £25 DT, =S AT

HEo| Auat

diAte) 278 Aol FA(=38, p<.00)T} HH FBA
7 AAAT, W= (r=-41, p<.001)2} HEEL A (r=-.60,
p<.00NIH= 58 ABIAZE AT 5, chdAre] 2700] 584
of%e APL BT, A 270] $248 YgJaet

5. ChAIXFO| AZI0) B O|XK= 291
el a%0] YR ML 29 FE] gste] ol

o 3, 449 992, BT G EHoIA Ao fe)

Table 2. Levels of Verbal Violence Experience, Surgical Teamwork,
Resilience, and Burnout (N=135)

Variable Item M+SD Min-Max Range
Verbal violence 17 1.79+0.56 1.00~3.18 1~4
experience
From a physician 10 1.84+0.60 1.00~3.70
From a nurse 7 1.72+0.69 1.00~3.71
Surgical teamwork 35 3.66+0.62 1.74~5.00 1-5
Mutual support 7 3.76+0.64 2.29~5.00
Communication 7 3.74+0.65 1.71~5.00
Situation monitoring 7 3.74+0.68 1.57~5.00
Team structure 7 3.72+0.64 1.29~5.00
Leadership 7 3.34+0.90 1.00~5.00
Resilience 25 2.47+0.50 1.84~4.92 1~-5
Support 2 2.87+0.60 2.00~5.00
Persistence 8 2.59+0.55 1.75~5.00
Optimism 4 2.49+0.67 1.75~5.00
Hardiness 9 2.33+0.56 1.44~4.89
Faith 2 2.17+0.80 1.50~5.00
Burnout 20 3.15+0.53 2.10~4.70 1-5
Physical burnout 6 3.88+0.62 2.00~5.00
Mental burnout 7 3.01+0.57 1.71~4.43
Emotional burnout 7 2.67+0.66 1.43~4.71

M =mean; SD =standard deviation; Min = minimum; Max=maximum.
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o Aol 2 HYH Weol A, $24 FE, £44 2Y UEE,
A ABREE B0 T OEIARAE At oln A
3} 54 Y A5Y USE Hetgon], £ IF BEE
of Z4 A e o] i WS Hefshait

CESARA SYNSS] UE e A 98 THEEA
e SIg A, FARA] BAA gl 029~0879] MR

0.1 ool ar, A2} (variance inflation factor) &<

210 oJst= YEh SgW4 71 thE3AAd Y]
EAE gl AoE AL =3k Tape] g A5 E Qs
Durbin-Watson gt& -3t A3} 1.86.0.2 20] ZH3}e] 274l
= AR Yelgth thE3] A4 dat, tidAre] Ao tigh 3
ARHL {3t tH(F=18.37, p<.001).

A Al JgFS viAE 2L IHEHY(B=-.46
p<.001), 91013 B (B=.26, p<.001), T4 A3 (B=-18,
p=.010), $&4 28 2L (3=-16, p=.022)2 A& UElFo
H, o] M49] AXo| tist F A2 50%AtHTable 4).

e
—

Table 3. Correlations among Verbal Violence Experience, Surgical
Teamwork, Resilience, and Burnout (N=135)

r(p)
Variable Verbal Surgical .
violence Resilience  Burnout
. teamwork
experience
Verbal violence 1
experience
Surgical teamwork -.38(<.001) 1
Resilience -17(.055) .51(<.001) 1
Burnout .38(<.001) -.41(<.001) -.60(<.001) 1

Table 4. Factors Influencing Burnout (N=135)

Variable B SE B t p

(Constant) 4.75 .33 - 1430 <.001
Verbal violence experience 0.25 .06 26 384 <.001
Surgical teamwork 0.02 .07 .03 035 731
Resilience -0.48 .08 -46 -6.05 <.001
Age -0.06 .05 -14 -1.17 .243
OR experience 0.06 .04 .16 141 .160
Subjective health status* -0.23 .09 -18 -2.63 .010
OR work satisfaction* -0.30 A3 -16 -2.32 .022

R*=.50, Adj R*=.48, F=18.37, p<.001

SE =standard error; OR = operating room.
*Dummy variable: subjective health status (1 =fair/good, 0=poor), OR
work satisfaction (1 =neutral/satisfied, 0 =not satisfied).
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MFZES ALY BIENSS 95 MSHLZIS Al HEH 2A:

An Analysis of Interviews between Nurse Educators and Newly
Graduated Nurses Regarding Adaptation to Clinical Nursing
Practice: Text Network Analysis and Topic Modeling

Hyowon Jo" - Hyunjung Ko' - Seulki Jeong" - Minyoung Park" - Seul Lee - Seok Hee Jeong’

"Nurse, Division of Nursing, Jeonbuk National University Hospital
*Professor, College of Nursing - Research Institute of Nursing Science, Jeonbuk National University

Purpose: This study identified themes associated with the clinical adaptation of newly graduated nurses. Methods: We collected
522 interview journals from newly graduated nurses and nurse educators at a tertiary hospital between January 2021 and De-
cember 2023. After excluding incomplete data, 407 “promoting enjoyment” entries and 426 “presenting challenges” entries were
analyzed using network analysis and topic modeling in NetMiner 4.5.1. Results: Topic modeling identified four themes in each cat-
egory. For promoting enjoyment, the themes were: “Upon completing my designated responsibilities, | depart from the workplace,”
“On my days off, | enjoy indulging in my favorite activities,” “Being recognized by my colleagues makes me feel like I'm contributing
my part to the team,” and “The condition of my patient has improved.” For presenting challenges, the themes were: “The numerous
responsibilities | must handle make it difficult to complete everything within the designated time frame,” “I struggle with both my
tasks and relationships with colleagues,” “I'm anxious about caring for patients on my own,” and “Irregular shift patterns and occu-
pational distress significantly impair my sleep quality.” Conclusion: Educational methodologies need to be developed to facilitate
the clinical adaptation of newly graduated nurses. These findings can inform the Ministry of Health and Welfare’s nurse educator
policy and future nursing workforce strategies.
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Table 1. Top 30 Keywords in Interview Journals: TF and TE-IDF
PE PC
Rank TF TE-IDF jik TE-IDF
Keyword TF Keyword TF-IDF Keyword TF Keyword TF-IDF
1 Fulfillment* 325  Preceptor 51 Nursing performance* 222 Work adaptation 56
2 Gratitude 89  Encouragement 50 Physical fitness* 161  Nursing inexperience 56
3 Nursing performance* 85  Takingresponsibility 44 Three-shift system* 89  Emotional stress 55
4 Compliment* 83  Discharge 40 Sleep problems 87  Work hours 52
5 Encouragement 60  Conversation 36 Taking responsibility* 69  Mistake 48
6 Preceptor 56  Leaving work 31 Work adaptation 66  Review 44
7 Taking responsibility 47  Dayoff 30 Nursing inexperience 65  Independence 42
8 Discharge 40  Family 29 Work hours 62  Work concerns 41
9 Conversation 38  Patient’s condition 22 Mistake 61  Pressure 39
10 Leaving work 34  Mistake 22 Emotional stress 57  Going to work 30
11 Family 33 Review 22 Review 53  Interpersonal 29
relationships
12 Day off 32 Success 21 Work concerns 48  Stress 28
13 Job knowledge 27  Workhours 21 Independence 45  Peer 27
14 Work hours 25 Senior nurses 20 Pressure 43  Preceptor 26
15 Review 24 Peripheral IV 20 Going to work 42 Burden 25
catheterization
16 Peripheral IV 24 Gratitude 20 Stress 34  Nightshift 24
catheterization
17 Patient’s condition 22 Jobknowledge 19 Preceptor 31  Anxiety 23
18 Mistake 22 Independent work 18 Interpersonal 31 Handover 22
relationships
19 Success 22 Peer colleague 16 Night shift 30 Jobknowledge 22
20 Independent work 21  Peer 16 Peer 29  Newly graduated 22
nurses
21 Senior nurses 20  Improved condition 15 Job knowledge 28  Leaving work 19
22 Peer colleague 18  Growth 14 Newly graduated 28  Strains 18
nurses
23 Peer 17 Salary 13 Burden 28  Dayoff 17
24 Growth 15  Newly graduated 12 Handover 27  Fatigue 17
nurses
25 Improved condition 15  Happiness 10 Anxiety 23 Emergency* 16
26 Salary 14  Stressrelief 10 Leaving work 20  Work proficiency 16
27 Newly graduated 14 Application* 9 Fatigue 18  Work intensity 16
nurses

28 Explanation 11  Goodjob* 9 Work proficiency 18  Modular nursing* 16
29 Happiness 10  Exercise* 9 Strains 18  Exercise 15
30 Stress relief 10  Explanation 9 Day off 17 Sleep problems 15

TF=term frequency; TF-IDF = term frequency-inverse document frequency; PE = promoting enjoyment; PC=presenting challenges.
*Words that do not appear in common between promoting enjoyment and presenting challenges.

oft T sk 29 A AE, ) 9 Folglon, -
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of AWl 2910k 4ol FAsIOM, A 8wl B4 of
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(Table 2, Figure 1).
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Figure 1. Spring network map of centrality. (A) Promoting enjoyment (PE): degree centrality. (B) PE: betweenness centrality. (C) PE: eigenvector
centrality. (D) Presenting challenges (PC): degree centrality. (E) PC: betweenness centrality. (F) PC: eigenvector centrality.
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Table 3. Topic Modeling Results for PE and PC
Topic 1 Topic 2 Topic 3 Topic 4
Main Keyword  Probability Main Keyword  Probability Main Keyword  Probability Main Keyword  Probability
Rank (PE)
1 Leaving work 0.1017 Conversation 0.1170 Compliment 0.1170 Gratitude 0.1838
2 Encouragement 0.0997 Day off 0.1010 Preceptor 0.1144 Discharge 0.0961
3 Work hours 0.0807 Family 0.0629 Nursing 0.1125 Compliment 0.0821
performance
4 Peripheral IV 0.0780 Peer colleague 0.0569 Taking 0.1085 Nursing 0.0742
catheterization responsibility performance
5 Success 0.0720 Salary 0.0421 Job knowledge 0.0634 Encouragement 0.0662
6 Family 0.0431 Gratitude 0.0402 Independentwork  0.0509 Patient’s condition ~ 0.0517
7 Review 0.0327 Stress relief 0.0314 Peer 0.0410 Senior nurses 0.0356
8 Application 0.0279 Exercise 0.0279 Mistake 0.0349 Improved 0.0324
condition
9 Pre and post 0.0249 Newly graduated 0.0250 Review 0.0338 Health 0.0231
procedure care nurses
10 Nursing 0.0157 Happiness 0.0195 Growth 0.0295 Preceptor 0.0158
performance
Total 74(18.2) 83 (20.4) 125 (30.7) 125(30.7)
Rank (PC)
1 Nursing 0.0854 Work adaptation 0.0692 Independence 0.0852 Sleep problems 0.1623
inexperience
2 Review 0.0693 Emotional stress 0.0501 Work concerns 0.0694 Work hours 0.1023
8 Peer 0.0415 Newly graduated 0.0492 Mistake 0.0532 Stress 0.0577
nurses
4 Mistake 0.0388 Interpersonal 0.0489 Burden 0.0495 Night shift 0.0575
relationships
5 Job knowledge 0.0317 Preceptor 0.0471 Pressure 0.0473 Work adaptation 0.0489
6 Work speed 0.0258 Going to work 0.0443 Emotional stress 0.0451 Fatigue 0.0347
7 Emergency 0.0230 Review 0.0325 Anxiety 0.0299 Exercise 0.0343
8 Handover 0.0224 Mistake 0.0282 Modular nursing 0.0291 Leaving work 0.0267
9 Work hours 0.0212 Self-esteem 0.0278 Nursing 0.0283 Strains 0.0257
inexperience
10 Memory 0.0180 Pressure 0.0264 Fear 0.0222 Going to work 0.0245
Total 109 (25.6) 85(19.9) 106 (24.9) 126 (29.6)
Total is presented as number (%).
PE =promoting enjoyment; PC = presenting challenges.
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Topicl Upon completing my designated responsibilities, 74 (18.2)
I depart from the workplace
Topic2 Onmy days off, I enjoy indulging in my favorite 83 (20.4)
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Topic 3

Topic4 The condition of my patient has improved 125 (30.7)
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