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Abstract: Artificial Intelligence (Al) is increasingly being integrated into medical
research and scholarly publishing, supporting activities such as literature searching,
data analysis, medical imaging, manuscript preparation, and peer review. Despite
these opportunities, Al use introduces concerns related to hallucinations, bias, privacy,
confidentiality, copyright, reproducibility, and scientific accountability. Existing
guidance provides important principles for responsible Al use, but reporting practices
remain variable. This article reviews the TITAN guidelines as a practical framework for
improving transparency and responsible reporting of Al use in medical research and
scholarly publishing. The TITAN guidelines provide a proportionate and technology
neutral approach to Al reporting. It distinguishes minor uses, such as language
assistance, from substantive applications involving research design, analysis,
interpretation, or scientific content. The framework emphasizes that human
researchers retain responsibility for evaluating Al outputs and the integrity of
published work. It also provides a basis for authors, reviewers, editors, and publishers
to incorporate standardized Al reporting into scholarly workflows. TITAN offers a
practical framework for documenting meaningful Al involvement while supporting
transparency, reproducibility, and human accountability. Its flexible structure can
accommodate emerging Al technologies, including multimodal and agentic systems.
Periodic revision and coordinated adoption by medical journals and research
communities will be important to maintain its relevance as Al capabilities continue to
evolve.
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Introduction

Artificial Intelligence (Al) has rapidly become an
important part of biomedical research and scholarly
publishing. Advances in machine learning, deep
learning, natural language processing, computer
vision, and generative Al have created new
opportunities to support activities that previously
required substantial human time and expertise [1]. Al-
assisted tools are now being explored for literature
searching, study planning, statistical analysis, medical
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imaging, manuscript preparation, and peer review.
These developments can improve research efficiency,
facilitate the handling of large and complex datasets,
and support researchers in navigating an increasingly
information-intensive scientific environment [2].

The growing use of Al, however, also introduces
important scientific and ethical challenges. One major
concern is the generation of inaccurate or fabricated
information, commonly described as Al hallucination.

Generative Al systems can produce convincing
statements, references, explanations, or
59
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interpretations that lack reliable supporting evidence.
In medical research, such errors may be particularly
consequential because scientific findings can influence
subsequent research, clinical practice, and health-
related decisions. Al-generated content therefore
requires appropriate human verification rather than
being accepted solely because it appears plausible or
professionally written [3].

Bias is another important concern. Al systems may
reproduce or amplify biases present in their training
data, algorithms, or implementation. In biomedical
research, this can affect Al performance and
interpretation across different populations,
institutions, and clinical settings. Models developed
using limited or unrepresentative datasets may not
perform consistently when applied to other
populations. Researchers must therefore consider
whether Al-assisted outputs are appropriate for the
specific population and research context in which they
are being used [4].

The use of Al also raises questions about research
integrity, privacy, confidentiality, copyright, and
accountability. Researchers may interact with Al
systems using unpublished findings, clinical
information, proprietary datasets, or other sensitive
materials. Without appropriate safeguards, these
practices may risk patient confidentiality and research
data protection. Similarly, Al-generated text, images,
code, and other materials may raise questions
regarding originality, attribution, and intellectual
property. These concerns demonstrate that
responsible Al use involves more than technical
accuracy; it requires consideration of the wider ethical
and scientific environment [5].

Transparency is therefore essential when Al
contributes to medical research or scholarly
communication. Readers, reviewers, and editors
should be able to understand whether Al was used, for
what purpose, and how its outputs were evaluated. A
general statement that Al was used may not be
sufficient when the technology has contributed to
substantive aspects of research design, analysis, or
interpretation, or manuscript development.
Information such as the Al tool used, its intended
purpose, relevant prompts or inputs, human oversight,
and validation procedures may be necessary to
understand the role of Al and assess its potential
influence on the final work [6].

Existing organizations and publishers have
introduced recommendations addressing several of
these concerns. Guidance from bodies such as the
International Committee of Medical Journal Editors
(ICMIJE), Committee on Publication Ethics (COPE),

World Association of Medical Editors (WAME), Nature,
Elsevier, and Springer Nature has emphasized
principles including disclosure, human accountability,
confidentiality, and responsible Al use [7]. These
initiatives provide an important foundation, but
differences in scope and level of detail remain. In
particular, researchers may lack a standardized
framework for reporting the practical characteristics of
Al-assisted research in a consistent and reproducible
manner [8].

In this context, the TITAN Guideline is proposed as
a practical framework for advancing transparency and
responsible Al use in medical research and scholarly
publishing. Rather than restricting Al use, TITAN seeks
to make meaningful Al involvement visible, assessable,
and accountable. It focuses on key reporting domains
including Al disclosure, tool identification, intended
purpose, relevant prompts and inputs, human
oversight, verification, ethical safeguards, bias, and
reproducibility [9].

The underlying principle of TITAN is that human
researchers remain responsible for the scientific
integrity of their work, regardless of the extent to
which they use Al. By encouraging proportionate and
structured reporting, the guideline aims to help
authors, reviewers, editors, and publishers understand
the role of Al within the research process. Such
transparency can strengthen reproducibility, support
responsible innovation, and preserve confidence in the
medical literature as Al becomes increasingly
integrated into scientific research and publishing [10].

Artificial Intelligence in Medical Research

Al is increasingly being incorporated into different
stages of medical research, from identifying research
guestions to analyzing data and communicating
scientific findings. Its applications include machine
learning, deep learning, natural language processing,
computer vision, and generative Al [11]. Although
these technologies differ in their methods and
capabilities, they share the ability to process large
volumes of information and identify patterns that may
be difficult to detect through conventional
approaches. As biomedical research becomes
increasingly data-intensive, Al has emerged as a
potentially valuable research support technology [12].
One important application of Al is literature
searching and evidence discovery. Biomedical
researchers often need to evaluate large numbers of
publications across multiple databases. Al-assisted
systems can support semantic searching, article
classification, citation mapping, and extraction of
relevant information. Natural language processing can
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identify relationships between concepts even when
different terminology is used across publications [13].
Generative Al can also assist researchers in developing
search strategies and summarizing retrieved
information. However, Al-generated literature
recommendations should not replace systematic
database searches because outputs may be
incomplete or inaccurate. References suggested by
generative Al should also be independently verified, as
fabricated or incorrectly described citations remain a
recognized limitation of such systems [14].

Al can also contribute to study design and research
planning. Researchers may use Al to explore potential
research questions, identify variables, generate
hypotheses, and examine patterns in preliminary
datasets. Machine learning can identify complex
relationships that may help researchers develop
hypotheses for subsequent testing [15]. However, Al-

generated hypotheses should be considered
exploratory rather than established scientific
conclusions. Automated systems may identify

associations caused by confounding, data quality
problems, or sampling limitations. Human researchers
must therefore determine whether proposed
relationships are biologically and methodologically
plausible [16].

A major area of application is statistical analysis and
prediction. Machine learning models can process high-
dimensional datasets and identify nonlinear
relationships among variables. Such approaches have
been investigated for disease prediction, clinical risk
assessment, survival analysis, epidemiology, genomics,
and drug development. Al can be particularly useful
when datasets contain numerous interacting variables.
Nevertheless, predictive performance can be affected
by overfitting, data leakage, missing information, class
imbalance, and differences between development and
validation populations. Consequently, high model
accuracy alone does not establish clinical validity or
generalizability [17].

Medical imaging represents another major field of
Al research. Deep learning and computer vision
methods have been applied to computed tomography,
magnetic resonance imaging, ultrasound,
mammography, and digital pathology [18]. Al systems
may assist with image classification, lesion detection,
segmentation, and quantitative measurements. These
applications can reduce repetitive workloads and
support standardized image assessment. However,
model performance may change across institutions

because of differences in patient populations, imaging
equipment, acquisition protocols, and disease
prevalence. External validation is therefore important
before conclusions about broader clinical applicability
are made [19].

The emergence of generative Al has significantly
expanded Al-assisted manuscript preparation.
Researchers may use generative systems for language
editing, translation, summarization, outlining, and
drafting support. These applications can improve
readability and reduce the time required for routine
writing tasks [20]. However, fluent language does not
guarantee scientific accuracy. Al-generated text may
contain unsupported claims, incorrect interpretations,
or fabricated references. Researchers must therefore
verify substantive content against the underlying , and
evidence ensures that Al-assisted editing does not
alter the intended scientific meaning [21].

Al is also being explored in peer review and editorial
workflows. Potential applications include manuscript
screening, reference checking, identification of
reporting problems, reviewer recommendation, and
summarization of submitted work [22]. Such tools
could reduce administrative workload, but peer review
requires contextual scientific judgment and ethical
responsibility. Confidentiality is a particular concern
because manuscripts may contain unpublished data,
proprietary information, or intellectual contributions.
Reviewers and editors should therefore avoid
transferring confidential material to Al systems unless
appropriate safeguards and authorization are available
[23].

These applications demonstrate that Al can
influence almost every stage of the medical research
workflow. The significance of its use, however, varies
considerably. Al used only for spelling or grammar
correction has a different scientific impact from Al
used for statistical analysis, image interpretation, or
generation of scientific conclusions. This distinction
supports the need for proportionate Al reporting, in
which the level of disclosure reflects the importance of
Al to the research process [24].

Overall, Al can provide substantial benefits across
medical research, but its value depends on appropriate
human oversight and critical evaluation. Al should be
regarded as a research support technology rather than
an independent source of scientific authority. Clear
documentation of its role is therefore necessary to
distinguish responsible assistance from unverified or
inappropriate reliance on automated outputs [25].
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EVOLUTION OF Al

From Early Concepts to Intelligent and Generative Systems
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Figure 1. Evolution of Al in medical research and scholarly publishing.

Table 1. Applications of Artificial Intelligence Across the Medical Research Workflow.

Research stage Examples of Al use Potential benefit Major concern
Semantic search, citation mapping, Incomplete or
summarization fabricated information

Literature search Faster evidence discovery

. . . . . Unsupported
Study design Hypothesis and variable exploration | Supports research plannin
¥ & P P PP P & associations
Data analysis Prediction and pattern recognition Handles complex datasets Overfitting and bias

Detection, classification,

. Efficient image assessment |Limited generalizability
segmentation

Medical imaging

Manuscr.lpt Editing, translation, drafting Improved eff|(‘:|.ency and HaIIucmat|ons‘and
preparation readability altered meaning
Peer review Screening and reviewer support Reduced workload Confidentiality and bias

Semantic search, citation mapping,
summarization

Incomplete or
fabricated information
Unsupported
associations

Literature search Faster evidence discovery

Study design Hypothesis and variable exploration | Supports research planning

Existing Al Guidance Before TITAN important foundation for developing more structured
approaches to Al reporting [26].

The International Committee of Medical Journal
Editors (ICMJE) has emphasized that artificial
intelligence tools should not be considered authors
because they cannot accept responsibility for the
accuracy, integrity, and originality of published work
[27]. Human authors remain responsible for reviewing
Al-assisted content and ensuring that the final
manuscript meets appropriate scientific standards.
ICMJE also supports disclosure of Al-assisted
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The rapid adoption of artificial intelligence in medical
research has encouraged professional organizations,
medical editors, and major academic publishers to
develop policies for its responsible use. These
initiatives have addressed several important issues,
including disclosure, authorship, human
accountability, confidentiality, research integrity, and
the verification of Al-generated content. Although
these policies differ in scope, they provide an
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technologies when they have been used in the
preparation of a manuscript. This approach establishes
an important distinction between technological
assistance and scientific accountability. However,
disclosure alone may not explain the specific purpose,
extent, or methodological influence of Al use [28].

The Committee on Publication Ethics (COPE) has
addressed Al within the broader context of publication
ethics. Its recommendations emphasize transparency,
responsible use, authorship, confidentiality, and the
need for human oversight. COPE has also highlighted
concerns related to the use of Al during peer review,
particularly because submitted manuscripts may
contain confidential and unpublished information. The
organization’s approach reinforces the principle that Al
should support, rather than replace, human
responsibility in editorial and research activities [29].

The World Association of Medical Editors (WAME)
has similarly emphasized responsible Al use in
scholarly publishing. Its guidance recognizes potential
benefits of Al-assisted writing while drawing attention
to inaccurate information, fabricated references,
plagiarism, and unclear accountability [30]. WAME
emphasizes that authors must verify Al-generated
material and remain responsible for the accuracy of
their published work. This position is particularly
relevant to medical publishing, where inaccurate
information may have consequences beyond the
academic literature [31].

Major publishers have also introduced specific Al
policies. Nature has  established  guidance
distinguishing acceptable Al assistance from uses that
may affect authorship, scientific integrity, or the
authenticity of research outputs. Its policies emphasize
disclosure of substantive Al involvement and recognize
particular concerns surrounding Al-generated or Al-
modified images. These issues are important because
images in scientific publications may represent
experimental or clinical evidence rather than merely
illustrative material [32].

Elsevier has developed policies emphasizing
transparency, human oversight, and author
responsibility when generative Al is used. Its approach
recognizes that Al may be useful for language- and
productivity-related tasks, but that substantive Al-
generated content requires careful human evaluation.
Confidentiality and responsible handling of
information are also relevant when Al tools are used
within editorial workflows [33].

Springer Nature has likewise emphasized that Al
systems cannot be authors and that human
researchers remain responsible for the content of
submitted manuscripts. Its policies encourage

disclosure of substantive Al use and careful verification
of Al-generated material. Protecting confidential
information during editorial and peer review activities
is another important consideration [34].

Despite these developments, existing guidance
leaves several areas that could benefit from greater
standardization. Most policies emphasize whether Al
was used and whether its use should be disclosed, but
they do not always provide a common structure for
reporting the specific characteristics of Al-assisted
research. Information such as the tool or model used,
version, intended purpose, relevant prompts, input
materials, human modifications, validation
procedures, and potential influence on research
decisions may be inconsistently reported [35].

Reproducibility presents an additional challenge. Al
systems can produce different outputs across
interactions, and commercial models may be updated
without providing researchers with complete technical
information. Consequently, simply naming an Al
platform may not be sufficient to understand how a
particular output was produced. A more structured
approach is needed to document the aspects of Al use
that are practically relevant to scientific evaluation [6].

The existing guidance therefore provides strong
ethical principles but leaves an opportunity for a
dedicated reporting framework that connects
disclosure with methodological transparency. Such a
framework should remain flexible enough to
accommodate. This need forms the basis for the
proposed TITAN Guideline [36].

The TITAN Guideline

The increasing integration of Al into medical research
and scholarly publishing creates a need for a reporting
framework that translates broad principles of
responsible Al use into practical requirements [37].
Existing guidance has established important
expectations regarding disclosure, human
accountability, confidentiality, and verification, but
researchers may still lack a consistent method for
describing how Al contributed to their work. The TITAN
Guideline is proposed to address this need by
providing a structured framework for transparent and
responsible reporting of Al-assisted research and
publishing activities [38].

TITAN is designed as a reporting framework rather
than a restriction on Al use. Its purpose is to enable
researchers to benefit from Al technologies while
ensuring that their involvement remains visible and
scientifically accountable [3]. The framework
recognizes that Al may be used for very different
purposes, ranging from language editing and literature
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searching to data analysis, image interpretation,
research planning, and generation of scientific
content. Because these applications have different
levels of influence on research outcomes, reporting
should reflect the nature and significance of the Al
contribution [39].

A central objective of TITAN is to improve
transparency. Readers, reviewers, and editors should
be able to identify whether Al contributed to a
research process and understand the purpose for
which it was used. A meaningful disclosure should
provide more information than a general statement
that “Al was used.” Where relevant, researchers
should identify the Al system, its intended function,
and the extent to which its outputs influenced the final
work [40].

TITAN also emphasizes human accountability. Al
systems cannot independently accept responsibility
for research findings, ethical decisions, or published
conclusions. Human researchers must therefore
remain responsible for evaluating Al-generated
information, correcting errors, and ensuring that the
final work accurately reflects the available evidence.
The framework treats human oversight as an essential
component of responsible Al-assisted research [41].

Another objective is to strengthen reproducibility.
Al-assisted processes can be difficult to reproduce
because outputs may vary between interactions,
models may be updated, and some commercial
systems provide limited technical information. TITAN
encourages researchers to document relevant details,
such as model or tool identification, access
information, important prompts or instructions, and
validation procedures when these details are relevant
to understanding the research process [42].

The framework is intended for a broad range of
stakeholders. Authors can use TITAN to determine
what Al-related information should be disclosed during
manuscript preparation. Reviewers can use reported
information to assess whether Al involvement raises
methodological or ethical concerns [43]. Editors and
publishers can incorporate the framework into journal
policies, submission forms, disclosure statements, and
editorial workflows. Institutions may also use its
principles when developing internal guidance for
responsible Al use [30].

TITAN follows a proportionate reporting
philosophy. Not every use of Al requires the same level
of documentation. Basic language correction may
require limited disclosure, whereas Al used for

statistical analysis, image interpretation, or scientific
decision-making  requires  substantially = more
information [44]. This approach aims to prevent
unnecessary reporting burdens while ensuring that
meaningful Al contributions remain transparent. The
framework is also intended to remain technology-
neutral. By focusing on purpose, contribution,
oversight, validation, ethics, and reproducibility rather
than specific technologies, TITAN can remain
applicable as Al develops. Its core principle is
straightforward: when Al plays a meaningful role in
producing or communicating medical research, that
role should be reported clearly enough for others to
understand and evaluate it [45].

Core Components of TITAN

The effectiveness of TITAN depends on converting its
principles of transparency and accountability into
practical reporting elements. The guideline therefore
focuses on key domains that allow readers, reviewers,
and editors to understand how Al was used, its
influence on the research process, and how its outputs
were evaluated. The level of detail should remain
proportional to the importance of Al within the study
[46].

Al Disclosure and Tool Identification

Authors should clearly disclose the use of Al when it
contributes meaningfully to research or manuscript
preparation. The disclosure should identify the general
purpose of Al use and, where possible, the name of the
tool, developer or provider, model, version, and date
of access. Such information provides context because
different Al systems can produce different outputs,
and model updates may affect performance [27].
Disclosure should distinguish substantive scientific use
from minor assistance. For example, language
correction may require a brief statement, whereas Al
used for data analysis or interpretation requires more
detailed reporting [47].

Intended Purpose and Prompts

The specific purpose of Al use should be reported
because its scientific significance depends on the task
performed. Relevant purposes may include literature
searching, hypothesis  generation, statistical
assistance, image analysis, coding, translation,
manuscript drafting, or editorial support [48].
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TITAN FRAMEWORK

Transparent Al Involvement and Necessary Disclosure in Medical Research
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was used. | | :Q .
* Describe the level of Al involvement
in the research and manuscript.

@ TOOL IDENTIFICATION
« Name the Al tool, model, and

VR

& VERIFICATION & VALIDATION @
P * Describe how Al outputs were
. ol checked and validated.
Q * Report accuracy assessment and
limitations.
ETHICS & PRIVACY @

N ol 0 * Report data privacy and
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* Include version, platform, and + Confirm ethical compliance for
access date. I I I A N Al-assisted activities.
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« Describe prompts, queries, or e .\ + Provide details that allow others to
instructions used. Yy o o understand and replicate the work.
* Summarize data or inputs provided * Include model settings, parameters,
to the Al / and workflow when relevant.
/
/
/
@ HUMAN OVERSIGHT o ACCOUNTABILITY @
+ Describe human roles in guiding . 1 7/' 4 @ . @ * Authors remain fully responsible for
and controlling Al use. ‘o '-‘ the research and its outputs.
* Confirm that Al did not operate « Alis acknowledged as an assisting

autonomously.

tool, not an author.

TITAN Principle: Alis a tool to assist, but humans are accountable.

Promotes Transparency @ Strengthens Research
and Trust Integrity

$ Supports Reproducibility Encourages Ethical and
and Validation Responsible Al Use

Figure 2. The TITAN framework for transparent and responsible Al reporting.

For generative Al, prompts or instructions can
substantially influence outputs. When Al-generated
material contributes directly to research decisions or
scientific content, relevant prompts or their structure
should be documented where feasible. Important
input materials should also be described, particularly
when they influence the generated output [49].

Human Oversight

Human oversight is a central requirement of TITAN.
Researchers should review Al-generated outputs
rather than accepting them without critical evaluation.
The extent of oversight should reflect the potential
consequences of the task [50].

For low-risk language assistance, human review
may involve checking clarity and meaning. For
statistical, clinical, or methodological applications,
oversight should include appropriate expert evaluation
and independent assessment of the Al output. The
final scientific judgment must remain with the human
research team [51].

Verification and Validation

Al-generated information should be verified before it
is incorporated into scientific work. References should
be checked against reliable databases, factual claims
against appropriate evidence, and analytical outputs
against validated statistical procedures. Where Al is
used to develop predictive or diagnostic models,
appropriate internal and external validation should be
reported according to established methodological
standards [28]. Verification is particularly important
for generative Al because apparently credible outputs
may contain factual errors, fabricated references, or
unsupported conclusions [52].

Ethics, Privacy, and Bias

Al-assisted research should comply with relevant
ethical and data protection requirements. Researchers
should consider whether patient information,
unpublished findings, proprietary datasets, or
confidential documents are being entered into
external Al systems. Appropriate safeguards should be
used before processing sensitive information [53].

Potential bias should also be considered. Al systems
may reflect limitations in their training data or design
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and may perform differently across populations.
Researchers should assess whether the selected Al
system is appropriate for the study population and
report relevant measures used to identify or reduce
bias [54].

Reproducibility and Accountability

Al-assisted workflows should be documented
sufficiently to allow others to understand how Al
contributed to the research. Depending on the
application, this may include the model or tool,
version, access date, prompts, relevant inputs,
settings, generated outputs, and human modifications
[55].

Exact replication may not always be possible
because Al systems can change over time.
Nevertheless, documenting the available information
improves methodological transparency.

Table 2. Core Reporting Domains of the TITAN Guideline.

Human authors retain final responsibility for the
accuracy, integrity, originality, and ethical acceptability
of the published work. Al cannot assume authorship or
accountability [56].

These domains are intended to operate as an
integrated framework rather than as isolated
requirements. Their application can vary according to
the type of Al involved. A generative language model
may require detailed information about prompts and
human editing, whereas a machine learning model
may require greater emphasis on training data,
validation, performance, and external testing [57].
TITAN therefore provides a flexible structure that can
be adapted to different research designs while
maintaining consistent expectations for transparency,
human oversight, and responsible Al use [58].

TITAN domain Key information to report Primary purpose
Al disclosure Whether and where Al was used Transparency
Tool identification Tool, provider, model/version, access date Traceability
Intended purpose Specific task performed by Al Context

Prompts and inputs

Relevant instructions and input type

Reproducibility

Human oversight

Review, modification, or rejection of outputs

Accountability

Verification Methods used to check outputs Accuracy
TITAN domain Key information to report Primary purpose
Al disclosure Whether and where Al was used Transparency
Tool identification Tool, provider, model/version, access date Traceability

Implications for Authors

Authors are the primary users of Al in medical research
and therefore have a central responsibility for ensuring
that its use remains transparent, appropriate, and
scientifically defensible. The TITAN Guideline does not
prohibit authors from using artificial intelligence;
instead, it provides a structured approach for
documenting its contribution and maintaining human
responsibility for the final research output [59].

A first responsibility is to use Al for an appropriate
and clearly defined purpose. Authors should consider
whether an Al system is suitable for the task and
whether its use introduces risks that could affect the
validity of the research. Al may be useful for literature
organization, language  improvement, coding
assistance, or exploratory analysis, but its outputs

should not automatically be treated as established
scientific evidence [26].

Authors should also provide appropriate disclosure.
When Al contributes meaningfully to research or
manuscript preparation, the relevant use should be
reported according to the journal's requirements. The
disclosure should identify the general purpose of Al
use and, where appropriate, provide information
about the tool or model. Greater detail should be
provided when Al has influenced research methods,
analysis, interpretation, or substantive manuscript
content [30].

Verification is a fundamental author responsibility.
Al-generated information should be checked before it
is included in a manuscript. This includes factual
statements, references, numerical information,
interpretations, code, and other substantive outputs.
Researchers should verify Al-assisted content against
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appropriate scientific sources, datasets, analytical
procedures, or expert judgment. Particular caution is
necessary with generative Al because fluent and
confident language does not guarantee factual
accuracy [52].

Authors must also maintain human accountability.
Al systems cannot assume responsibility for scientific
conclusions, ethical decisions, or the integrity of
published work. Researchers must review Al-assisted
material, correct errors, and ensure that conclusions
are supported by the evidence. Al should therefore
function as a supporting technology rather than an
independent scientific contributor [15].

Privacy and confidentiality require additional
attention. Authors should avoid entering identifiable
patient information, confidential manuscripts,
unpublished research findings, or proprietary data into
Al platforms unless appropriate authorization and
safeguards are available. The data handling practices
of external Al systems should be considered before
sensitive information is processed [60].

Finally, authors should preserve relevant
information about their Al-assisted workflow when
reproducibility may depend on it. Tool names, model
versions, important prompts, access dates, outputs,
and subsequent human modifications may be useful
records. Although exact replication may not always be
possible, appropriate documentation allows readers
and reviewers to better understand how Al influenced
the research [61].

Implications for Reviewers

The increasing use of artificial intelligence in medical
research also affects the responsibilities of peer
reviewers. Reviewers may encounter manuscripts in
which Al has contributed to literature searching, data
analysis, image interpretation, coding, manuscript
preparation, or other research activities. The TITAN
Guideline provides reviewers with a framework for
assessing whether such use has been reported
adequately and whether appropriate human oversight
and verification have been applied [22].

A primary responsibility of reviewers is to assess
transparency. When Al appears to have played a
meaningful role in the research, reviewers should
consider whether the manuscript provides sufficient
information about its use. The relevant disclosure
should identify the general purpose of Al and, when
appropriate, provide details about the tool, model, or
process. Reviewers do not need to demand extensive
technical information when Al was used only for minor
language assistance, but substantive methodological
use should receive greater attention [62].

Reviewers should also consider methodological
validity. If Al has contributed to data analysis,
prediction, medical image interpretation, coding, or
other research procedures, the manuscript should
provide enough information to understand how the Al-
assisted method was implemented and evaluated.
Reviewers should examine whether appropriate
validation was performed and whether limitations
such as overfitting, dataset bias, or limited
generalizability have been considered [63].

The possibility of Al-generated inaccuracies
requires particular attention. Reviewers should remain
alert to unsupported claims, incorrect references,
implausible interpretations, or inconsistencies
between reported methods and results. However,
reviewers should not assume that the presence of Al
automatically indicates poor quality research.
Evaluation should remain evidence-based and focused
on the scientific quality of the manuscript [64].

Confidentiality is another critical responsibility.
Reviewers should not upload confidential manuscripts,
unpublished data, or proprietary information into
external Al systems unless the journal explicitly
permits such use and appropriate safeguards are in
place. Al tools should never compromise the
confidentiality expected within peer review [65].

Reviewers should also retain independent scientific
judgment. Al may assist with administrative or
analytical tasks, but it should not replace the
reviewer's assessment of study quality, originality,
methodological rigor, or clinical relevance. If reviewers
use Al-supported tools where permitted, they remain
responsible for the final review and should follow the
journal's disclosure requirements [51]. TITAN
therefore positions reviewers as an important
safeguard between Al-assisted research and the
published scientific record. Their role is not to police Al
use but to ensure that meaningful Al involvement is
transparent, appropriately validated, and consistent
with accepted standards of scientific integrity [32].

Implications for Editors and Publishers

Editors and publishers have an important role in
establishing how artificial intelligence is used,
disclosed, and evaluated within scholarly publishing.
As Al becomes integrated into manuscript preparation,
peer review, editorial screening, and publication
workflows, journals need policies that promote
transparency without unnecessarily limiting
appropriate technological innovation. The TITAN
Guideline can provide a practical foundation for
developing such policies [66].
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A key responsibility of journals is to establish clear
Al disclosure requirements. Author instructions and
submission systems should explain when Al use must
be reported and what information should be provided.
Disclosure requirements should distinguish minor
language assistance from substantive Al involvement
in study design, data analysis, interpretation, image
generation, or manuscript development. Standardized
disclosure fields can reduce ambiguity and improve
consistency across submissions [67].

Editors can also integrate TITAN into the
manuscript submission and screening process.
Submission forms may ask authors to indicate whether
Al was used, identify its purpose, and provide
additional information when the technology
contributed substantially to the research. Such
information can help editors determine whether
further clarification is required before peer review
[68].

Reviewer guidance should also address Al use.
Journals should clearly state whether reviewers are
permitted to use Al tools during peer review and under
what conditions. Where Al-assisted review is
permitted, policies should protect manuscript
confidentiality and ensure that human reviewers
remain responsible for their evaluations. Reviewers
should not submit confidential manuscript content to
external Al systems without explicit authorization and
appropriate safeguards [69].

Editors may also use Al for administrative or
screening tasks, such as identifying incomplete
submissions, checking references, or supporting
reviewer selection. However, automated systems
should not replace editorial judgment. Al-assisted
recommendations should be reviewed by qualified
editors, particularly when decisions may affect
acceptance, rejection, or the interpretation of
scientific findings [70].

Publishers should provide training and policy
updates because Al technologies and their associated
risks are changing rapidly. Editorial teams need
sufficient knowledge to identify common problems
such as hallucinated references, inappropriate Al-
generated content, confidentiality risks, and
undisclosed substantive Al use. Training should also
emphasize that Al-generated outputs require human
verification [71]. TITAN can further support workflow
standardization across journals. A common reporting
structure would allow publishers to develop consistent
disclosure forms, editorial checklists, and author

guidance. This could reduce differences between
journals and make Al reporting easier for researchers
who submit to multiple publications [72].

Implementation should remain proportionate.
Requiring extensive documentation for every minor
use of Al could create unnecessary administrative
burdens and discourage legitimate applications.
Journal policies should therefore focus greater scrutiny
on Al uses that may influence research methods,
results, interpretation, or scientific conclusions.
Through clear policies, standardized disclosure
procedures, reviewer safeguards, and appropriate
training, editors and publishers can help ensure that Al
strengthens rather than weakens the integrity of
scholarly communication. TITAN offers a practical
structure for achieving these goals while allowing
journals to adapt requirements to their individual
scope and research communities [73].

Strengths of TITAN

The TITAN Guideline has several strengths that may
support its use in medical research and scholarly
publishing. Its primary strength is its focus on
transparency. Rather than treating Al use as a simple
yes-or-no disclosure, TITAN encourages researchers to
describe the purpose and significance of Al
involvement. This provides readers, reviewers, and
editors with a clearer understanding of how
technology contributed to the research process [74].

A second strength is its emphasis on reproducibility.
Al-assisted research can be difficult to reproduce
because outputs may vary between interactions and
models may change over time. By encouraging
documentation of relevant tools, versions, prompts,
inputs, and workflow details, TITAN can improve other
researchers' ability to understand and assess Al-
assisted methods. It does not assume that every Al
output can be reproduced exactly, but it encourages
researchers to preserve information that can
reasonably be documented [75].

Human accountability is another central strength.
TITAN clearly separates technological assistance from
scientific responsibility. Al systems may support
researchers with specific tasks, but human authors
remain responsible for the accuracy, integrity,
interpretation, and ethical acceptability of published
work. This principle is particularly important when Al
contributes to substantive scientific content [76].
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Figure 3. Editorial workflow for integrating Al reporting into medical publishing.

The framework also offers flexibility. Al
technologies are developing rapidly, and a guideline
based on specific software products could quickly
become outdated. TITAN instead focuses on reporting
principles such as purpose, oversight, verification, bias,
privacy, and reproducibility. These domains apply to
generative Al, machine learning, medical imaging
systems, multimodal models, and future technologies.

Another advantage is its stakeholder-oriented
approach. TITAN is relevant not only to authors but
also to reviewers, editors, publishers, and potentially
research institutions. This broader perspective
recognizes that responsible Al use extends throughout
the scholarly communication process [77].

Finally, TITAN supports proportionate reporting.
Not every Al application has the same scientific impact.
A brief language editing interaction should not
necessarily require the same documentation as Al-
assisted statistical analysis or clinical interpretation. By
allowing reporting requirements to reflect the
significance of Al involvement, the framework can
promote transparency without creating unnecessary
burdens. These characteristics position TITAN as a
practical framework for integrating Al reporting into
existing research and publishing practices while
preserving scientific accountability and
methodological integrity [78].

Challenges

Despite its potential value, implementation of the
TITAN Guideline may face several challenges. The most
important is the rapid evolution of artificial
intelligence. New models, platforms, and capabilities
are being introduced frequently, while existing
systems may change through updates [79]. A reporting
framework must therefore remain sufficiently stable to
provide consistent standards while also allowing
adaptation to new forms of Al. Excessive dependence
on specific technologies could make reporting
requirements outdated. Al hallucination and reliability
represent another challenge. Generative Al can
produce information that appears credible but is
inaccurate, incomplete, or fabricated. This creates
difficulties when Al is used for literature searches,
scientific writing, interpretation, or evidence synthesis.
Human verification can reduce these risks, but the
required level of verification may vary by task. Journals
and researchers may also differ in their ability to
evaluate technically complex Al outputs [80].

Privacy and confidentiality are particularly
important in medical research. Al systems may process
patient information, clinical records, unpublished
findings, or proprietary datasets. Researchers may not
always know how external platforms store or process
submitted information. This creates potential risks
involving patient confidentiality, data protection, and
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unauthorized reuse of research material. TITAN can
encourage reporting of safeguards, but broader
institutional and legal policies are still required to
manage these risks [81].

Bias and fairness present additional concerns. Al
systems may reflect biases within their training data,
development processes, or  implementation
environments. Medical datasets can reflect differences
in demographic characteristics, healthcare access,
geographic location, and disease prevalence. A model
that performs well in one population may produce less
reliable results in another. Reporting potential bias and
mitigation measures can improve transparency, but
identifying all sources of algorithmic bias remains
difficult [82].

Copyright and intellectual property are also
evolving areas. Researchers may use Al to generate or
transform text, images, code, or other materials,
creating questions about originality, ownership,
attribution, and permitted use. The legal status of Al-
generated material continues to develop across
jurisdictions. A reporting guideline can promote
transparency around Al involvement but cannot
independently resolve legal questions that may vary
between countries and institutions [83].

Another challenge is reproducibility. Al outputs may

differ, depending on the model version, system
settings, prompt structure, context, and date of use.
Commercial platforms may also restrict access to
model architecture or training information. Even when
researchers document their interactions carefully,
exact replication may not always be possible. TITAN
should therefore be understood as improving process
transparency rather than guaranteeing identical Al
outputs [84].
There may also be concerns about reporting burden. If
journals require extensive documentation for every
minor use of Al, researchers may face unnecessary
administrative work. Excessive requirements could
discourage legitimate uses such as language editing or
routine organizational assistance. Proportionate
reporting is therefore essential, with more detailed
disclosure reserved for Al applications that
meaningfully influence research methods, results, or
interpretation [85].

Finally, inconsistent journal policies may complicate
implementation. Different journals may define
acceptable Al use differently or require different
disclosure formats. Researchers submitting the same
work to different journals may therefore face varying
expectations. Standardized principles such as TITAN
could reduce this inconsistency, but successful
implementation would require cooperation among

researchers, editors, publishers, institutions, and
professional organizations [30].

These challenges indicate that responsible Al
reporting cannot depend on disclosure alone. Effective
implementation requires continuing policy
development, researcher education, technical
awareness, and periodic revision as Al capabilities and
associated risks evolve [86].

Future Perspectives

The role of artificial intelligence in medical research is
likely to expand as Al systems become more capable,
interactive, and integrated with research software and
digital infrastructure. Future developments may
change not only how researchers use Al but also how
scientific work is documented and evaluated.
Reporting frameworks such as TITAN will therefore
need to remain adaptable while preserving their core
principles of transparency, human oversight, and
accountability [87].

One important development is agentic Al. Unlike
systems designed primarily to respond to individual
prompts, agentic systems can potentially plan and
execute multiple connected tasks with limited human
intervention. In research, such systems may assist with
literature searches, data organization, coding, analysis,
and preparation of research outputs within a single
workflow. Greater autonomy could increase efficiency
but may also make it more difficult to identify where
individual decisions were made. Future reporting
standards may therefore need to document Al actions,
decision points, tool interactions, and the extent of
human intervention [88].

Multimodal Al is another important area of
development. These systems can process different
types of information, including text, images, audio, and
structured data. In medical research, multimodal
systems may support integrated analysis of clinical
notes, laboratory results, medical images, and other
patient information. Such applications could create
new opportunities for research but also introduce
complex issues involving validation, data governance,
bias, and reproducibility [89].

Al-assisted peer review and editorial decision-
making may also become more common. Automated
systems could help identify methodological issues,
reporting deficiencies, relevant literature, or potential
reviewers. However, scientific judgment and ethical
responsibility should remain with human reviewers
and editors. Future policies may need to define which
editorial activities can appropriately be supported by
Al and what level of disclosure is required [90].
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The rapid development of Al also means that
reporting guidelines will require periodic revision. New
models may introduce capabilities that are not
adequately covered by current reporting categories.
Future versions of TITAN may therefore need to
incorporate  additional domains related to
autonomous decision-making, model provenance,
multimodal inputs, external tool use, and interaction
histories [91].

Future research should also evaluate whether Al
reporting guidelines actually improve transparency
and reproducibility. Empirical studies could examine
how consistently researchers disclose Al use, whether
reviewers can identify important risks from reported
information, and which reporting elements provide the
greatest value [92].

The future of responsible Al reporting will
ultimately depend on maintaining a balance between
innovation and scientific accountability. As Al becomes
more deeply integrated into medical research,
transparent documentation should evolve alongside
the technology rather than being treated as a fixed
requirement [93].

Recommendations for Medical Journals

Medical journals can play a central role in promoting
transparent and responsible use of artificial
intelligence by incorporating standardized Al reporting
practices into their existing publication systems. The
TITAN Guideline can provide a practical foundation for
this process [94].

First, journals should establish clear Al disclosure
policies within their author instructions. Authors
should be asked to identify whether Al was used, the
purpose of its use, and the extent to which it
contributed to the research or manuscript. Reporting
requirements should remain proportionate, so minor
language assistance is not treated the same as Al
involvement in analysis, interpretation, or study design
[66].

Second, journals should incorporate standardized
Al disclosure fields into electronic submission systems.
Structured questions can improve consistency and
help editors identify manuscripts that require
additional information. Where Al has contributed
substantially to scientific methods or content, authors
should be encouraged to provide relevant details
concerning the tool, model, prompts, human
oversight, and validation [95].

Third, journals should provide Al-specific training
for editors and reviewers. Training should address
hallucinations, fabricated references, algorithmic bias,
confidentiality risks, and appropriate evaluation of Al-

assisted research. Reviewers should also receive clear
instructions concerning whether Al tools may be used
during peer review and how confidential material must
be protected [66].

Fourth, journals should develop standardized
editorial workflows for handling Al disclosures. Editors
should be able to determine when additional
clarification, methodological review, or ethical
assessment is necessary. Al-assisted editorial
screening should support, not replace, professional
editorial judgment [96].

Finally, journal policies should be reviewed
regularly. Because Al technologies and associated risks
are changing rapidly, reporting requirements should
be wupdated periodically in consultation with
researchers, editors, publishers, and relevant
professional organizations.

Adoption of consistent Al reporting practices can
reduce ambiguity across journals and strengthen
transparency throughout medical publishing. TITAN
provides a flexible structure that journals can adapt to
their specific scope while maintaining common
principles of disclosure, verification, accountability,
and reproducibility [97].

Conclusion

Artificial intelligence is becoming increasingly
integrated into medical research and scholarly
publishing, offering important opportunities to
improve research efficiency, data analysis, scientific
communication, and evidence discovery. At the same
time, its use raises concerns about hallucinations, bias,
privacy, confidentiality, copyright, reproducibility, and
scientific accountability. These challenges make
transparent reporting of Al-assisted activities
increasingly important. Existing guidance from major
medical and publishing organizations has established
important principles concerning disclosure, human
responsibility, confidentiality, and responsible Al use.
However, differences in scope and reporting detail
indicate a need for a practical framework that connects
these principles with specific information about how Al
contributes to research. The TITAN Guideline provides
such a framework by focusing on Al disclosure, tool
identification, intended purpose, relevant prompts and
inputs, human oversight, verification, ethics, bias,
reproducibility, and final accountability. Its
proportionate and technology-neutral approach
allows the framework to accommodate different levels
of Al involvement and future technological
developments. TITAN does not seek to restrict
responsible innovation. Instead, it aims to ensure that
meaningful Al involvement remains visible and
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scientifically accountable. Authors remain responsible
for verifying Al-assisted content, while reviewers,
editors, and publishers have complementary
responsibilities for maintaining transparency and
protecting confidentiality.

As Al technologies continue to evolve, periodic
refinement of reporting standards will be necessary. By
promoting consistent documentation and human
oversight, TITAN can support responsible Al
integration while strengthening the integrity,
transparency, and trustworthiness of medical research
and scholarly publishing.
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