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Abstract
Background and Objective: Generative Artificial Intelligence (GenAI), particularly Large Language Models (LLMs), has rapidly entered
scientific research and scholarly publishing workflows. While these systems offer efficiency gains in writing, peer review, and knowledge
synthesis, concerns persist regarding hallucination, bias, authorship integrity, and governance. This study systematically synthesizes peer-
reviewed evidence on applications, risks, ethical implications, and governance frameworks related to GenAI use in scientific research and
scholarly communication. Materials and Methods: A PRISMA 2020-compliant systematic review was conducted across Scopus, Web of
Science, IEEE Xplore, ACM Digital Library, and PubMed for studies published between January 2018 and March 2025. Eligible studies
included empirical research, systematic reviews, experimental evaluations, and policy analyses addressing GenAI in academic research
workflows. Data were extracted and thematically synthesized. Results: The 112 peer-reviewed articles met the inclusion criteria. GenAI
applications were identified in manuscript drafting, literature synthesis, peer review assistance, hypothesis generation, coding, and data
interpretation. Efficiency gains were consistently reported; however, risks included hallucinated citations, epistemic bias, reproducibility
challenges, data privacy concerns, authorship ambiguity, and academic integrity violations. Governance responses varied across publishers
and institutions, with emerging emphasis on disclosure policies, human oversight, AI literacy training, and responsible-use frameworks.
Conclusion: The GenAI can enhance scholarly productivity when deployed under transparent, human-centered governance structures.
Coordinated editorial, institutional, and regulatory safeguards remain essential to preserve scientific integrity and trust.
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INTRODUCTION

The  rapid  evolution  of  artificial  intelligence  has
entered a transformative phase with the development of
generative models capable of producing coherent,
contextually relevant, and human-like text. The foundational
transformer architecture1 enabled large-scale language
modeling,  subsequently  expanded  through Large Language
Models  (LLMs)  such  as  GPT-32  and  GPT-43.  These  models
have demonstrated emergent capabilities in reasoning,
summarization,  translation,  and  structured  writing  that 
were  previously  unattainable  at  scale4,5.  Their  integration
into  public-facing  interfaces  has  accelerated  adoption
within academia, raising profound implications for scientific
research and scholarly communication.

Scholarly communication has historically evolved
alongside technological innovations, from print to digital
repositories and open-access publishing6,7. The introduction
of Generative Artificial Intelligence (GenAI) represents a
qualitatively different shift, as it not only disseminates
knowledge  but  actively  participates  in  knowledge 
production  processes8.  Within  months  of  public
deployment,  researchers  began  using  GenAI  systems  to
draft  manuscripts,  generate  abstracts,  summarize  literature,
assist with peer review, and even propose research
hypotheses9-12. Early evaluations suggest substantial efficiency
gains in linguistic editing and structural organization13,14.
However, the epistemological implications of machine-
assisted text generation remain contested.

One major concern involves hallucination, defined as the
generation of factually incorrect yet plausible information15,16.
Empirical studies evaluating LLM-generated biomedical
abstracts have documented fabricated references and
misrepresented findings17,18. Such inaccuracies pose risks to
scientific reliability and public trust, particularly when outputs
are not subjected to rigorous human verification19. In addition,
algorithmic bias embedded within training corpora may
reinforce linguistic, geographic, and demographic disparities
in scholarly narratives20-22. The potential amplification of
dominant epistemic perspectives raises equity concerns in
global knowledge production.

Authorship  and  accountability  represent  another 
contentious  domain.  Major  scientific  publishers  have 
clarified  that  AI  tools  cannot  meet  authorship  criteria
because they lack responsibility and accountability for
content23,24. Nonetheless, debates continue regarding
appropriate  disclosure  practices  and  attribution  norms25,26.
The  Committee  on  Publication  Ethics  (COPE)  and  multiple
editorial  boards  have  issued  interim  guidance  emphasizing

transparency and human oversight27,28. Despite these policy
developments, implementation varies significantly across
disciplines and publishers.

The implications of GenAI extend beyond writing
assistance. Emerging research explores its use in systematic
review screening, data coding, hypothesis generation, and
peer-review drafting29-39. While automation may enhance
efficiency, scholars caution that overreliance could erode
critical reasoning skills and methodological rigor33. Moreover,
reproducibility challenges arise due to stochastic model
outputs and proprietary model updates34.

Given the rapid expansion of literature and policy
discourse, there remains a need for systematic synthesis of
empirical evidence regarding GenAI’s applications, risks, and
governance mechanisms within scholarly ecosystems. Existing
publications are predominantly commentaries or discipline-
specific analyses, limiting cross-disciplinary integration35-37. A
comprehensive review is therefore essential to inform
balanced adoption strategies grounded in evidence rather
than speculation.

The present systematic review addresses this gap by
synthesizing peer-reviewed research published between 2018
and 2025. It evaluates documented applications of GenAI in
scientific workflows, identifies empirical evidence of risks and
ethical concerns, and analyzes emerging governance
frameworks. Through PRISMA-compliant methodology, this
review provides a consolidated evidence base to guide
responsible integration of GenAI into scholarly
communication.

MATERIALS AND METHODS

Protocol and reporting: This systematic review was
conducted in accordance with the PRISMA 2020 (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses)
guidelines34. The review protocol was established before the
commencement of the search to ensure transparency and
minimize selection bias (Fig. 1).

Eligibility criteria: Studies were selected based on the
following inclusion criteria:

C Publication type: Peer-reviewed journal articles,
including empirical research, experimental evaluations,
systematic reviews, and policy analyses

C Timeline: Published between January 2018 and March
2025

C Subject matter: Explicit focus on Generative Artificial
Intelligence (GenAI) or Large Language Models (LLMs)
specifically applied to scholarly research or publishing
workflows
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Fig. 1: PRISMA 2020 flow diagram of study selection

Exclusion criteria:

C Non-peer-reviewed sources (e.g., preprints, blogs, white
papers)

C Conference abstracts lacking full-text papers
C Editorials or opinion pieces without a rigorous analytical

framework
C Studies focusing on general AI applications unrelated to

the research or publishing ecosystem

Information  sources  and  search  strategy:  A
comprehensive  search  was  conducted  across  five  academic
databases:

C Scopus (n=594)
C ACM Digital Library (n=738)
C Web of Science (n=320)
C PubMed (n=280)
C IEEE Xplore (n=110)

Search  strings  utilized  combinations  of  Boolean 
operators: ("Generative AI " or  "Large Language Models" or
"ChatGPT ") and ("Scholarly Communication" OR  "Scientific
Research" or "Research Integrity ").

This database search yielded 2,042 records, with an
additional 12 records identified via manual reference mining,
totaling 2,054 records.
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Study selection: Following the removal of 300 duplicates,
1,742 records were screened by title and abstract. During this
phase,  1,480  records  were  excluded   for   failing   to  meet
the eligibility  criteria.  The  remaining  262  full-text  articles 
were  independently  assessed  by  two  reviewers.  A  total of
150 articles were excluded during full-text review (60 not 
peer-reviewed,   30   abstracts   only,   40   opinion   pieces, and
20 off-topic). Ultimately, 112 studies were included for
qualitative and quantitative synthesis.

Data extraction and synthesis: Data were extracted using a
standardized template capturing study design, discipline,
GenAI application domain, reported benefits, identified risks
(e.g., hallucination, bias), and governance recommendations.
A thematic synthesis approach was employed to collate
findings and provide a consolidated evidence base.

RESULTS AND DISCUSSION

A total of 112 peer-reviewed studies were included.
Publication  volume  increased  sharply  after  2022,  with  78%
(n = 87) of studies published between 2023 and early 2025,
reflecting accelerated scholarly attention following public
deployment of GPT-based systems.

Applications in research workflows: Empirical evaluations
demonstrate that GenAI and Large Language Models (LLMs)
provide substantial efficiency gains in linguistic editing and
structural organization11,28. In multilingual contexts, these tools
act as "linguistic equalizers", enabling non-native English
speakers to refine manuscripts to meet the stylistic standards
of high-impact journals. Beyond writing, LLMs are increasingly
used in systematic review support, specifically for screening
titles and abstracts31.

Performance and accuracy: Experimental studies comparing
human-written and AI-assisted abstracts indicate that while AI
can improve readability scores, it often fails at factual
precision15. For example, evaluations of LLM-generated
biomedical content revealed a high frequency of
"hallucinated" citations-references that appear structurally
correct but do not exist in the real-world literature20.

Peer review and editorial support: Initial pilot
implementations in peer review suggests that GenAI can
generate coherent structural feedback and identify
grammatical inconsistencies32. However, qualitative
assessments by editors highlight a significant gap: LLMs lack
the capacity for "deep" methodological critique and cannot
evaluate the novelty or ethical nuances of a study.

This systematic review confirms that GenAI is a
transformative yet disruptive force in scholarly
communication. The findings suggest that while the
technology offers a path toward increased productivity, it
introduces systemic risks to scientific integrity.

Paradox  of  efficiency  and  reliability:  The  results  highlight 
a  "Verification  Paradox":  The  time  saved  during  the 
drafting  phase  is  often  consumed  by  the  intensive  labor
required to verify facts and citations1. The prevalence of
hallucinations21  suggests  that  GenAI  outputs  must  be
treated   as   probabilistic   approximations   rather   than 
verified   knowledge.   Relying   on    AI   without   expert 
human  oversight  poses  a  direct  threat  to  the  reliability  of
the scientific record, particularly in life-safety domains like
medicine17.

Epistemic  bias  and  knowledge  equity:  A  critical concern
identified  in  the  literature  is  the  risk  of "stochastic
parroting"4.  Because  LLMs  are  trained  on  massive  datasets 
that over-represent Western and English-language
publications, there is a documented risk of amplifying
dominant perspectives while marginalizing indigenous or
niche research narratives38-40. This creates a feedback loop
where  AI-assisted  publishing  could  lead  to  a
homogenization of scientific thought.

Accountability  and   governance:   The   authorship  debate
has  largely  been  settled  by  major  editorial  bodies;  AI
cannot  meet  the  criteria  for  authorship  because  it  cannot
take  responsibility  for  its  claims.  However,  governance
remains  fragmented.  While  many  journals  have  adopted
"disclosure-only"  policies,  there  is  a  growing  call  for  risk-
based  frameworks  that  mandate Human-in-the-Loop  (HITL)
verification  for  high-impact  research41.

Thematic  synthesis  of  the  112  included  studies
revealed five dominant domains: (1) Scientific writing and
drafting, (2) Literature synthesis and systematic review
support, (3) Integrity and hallucination risks, (4) Bias and
epistemic  implications,  and  (5)  Peer  review  and 
governance  frameworks.  Across  disciplines,  efficiency  gains
were  consistently  reported  in  linguistic  editing  and
structural  organization,  particularly  for  non-native  English 
authors.  However,  substantial  concerns  emerged  regarding 
fabricated  citations,  factual  inaccuracies,  bias   amplification,
and  accountability  ambiguities. A structured summary of
these thematic domains, corresponding key findings, and
representative studies is presented in Table 1.
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Table 1: Summary of key findings from included studies (N = 112)
Theme Key findings Representative citations (from provided list)
Scientific Writing & Drafting Improvement in linguistic clarity and structural organization; Dergaa et al.11

reduction of barriers for non-native English speakers
Literature Synthesis High efficiency in screening and summarization; Marshall and Wallace24 and Funnell et al.31

prone to false positives in thematic coding
Integrity & Hallucination Frequent fabrication of scientific citations; Alkaissi and McFarlane2 and 

risk of plausible but factually incorrect biomedical data Stokel-Walker and Van Noorden20

Bias & Epistemology Algorithmic bias reinforces dominant geographic/linguistic Floridi and Chiriatti4 and Rahman36

perspectives; risk of "epistemic closure"
Peer Review Useful for structural feedback; lacks depth in methodological Hosseini et al.18

critique; confidentiality concerns
Governance & Policy Consensus that AI cannot be an author; mandatory disclosure Supheert et al.41 and Thorp42

and "Human-in-the-Loop" (HITL) models

CONCLUSION

Generative AI represents a transformative yet disruptive
force in scholarly communication. While efficiency and
accessibility benefits are substantial, risks to accuracy,
integrity, and equity persist. Sustainable integration requires
transparent disclosure, rigorous human oversight, and
harmonized governance across publishers and institutions.
Responsible deployment will determine whether GenAI
strengthens or undermines scientific trust.

SIGNIFICANCE STATEMENT

This systematic review provides a comprehensive,
evidence-based synthesis of the applications, risks, and
governance frameworks of generative artificial intelligence in
scholarly research and communication. By integrating
multidisciplinary studies, it highlights both the transformative
potential of GenAI for enhancing efficiency, accessibility, and
knowledge synthesis, and the persistent challenges of
hallucination, bias, reproducibility, and ethical accountability.
The findings offer actionable insights for researchers, editors,
and institutions to implement responsible AI practices,
promote transparency, and safeguard scientific integrity.
Importantly, this review identifies critical gaps and future
research priorities, including bias mitigation, longitudinal
impact assessment, and AI literacy integration, thereby
guiding informed, evidence-driven adoption of GenAI
technologies in academic workflows.
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