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Introduction: The utility of ChatGPT in research is ambiguous,
serving as both a boon and bane and presenting challenges and
opportunities. Accordingly, this study aimed to delineate the
merits and demerits of ChatGPT within the realm of research.
Methods: A meta-synthesis methodology involving a seven-step
process was adopted to pursue the research objectives. Data were
collected from comprehensive studies across specialized research
databases, such as Science Direct, Springer, Eric, Emerald, Sage
Journals, Wiley Online Library, PubMed, and Google Scholar,
within the time frame spanning from 2022 to 2023. A total of 57
articles were meticulously chosen for analysis through judgmental
sampling. Subsequently, key concepts were distilled from these
articles and categorized using the thematic analysis approach
while considering Karl Llewellyn’s octagonal model from 1963.
Results: The outcomes underwent scrutiny employing the
thematic analysis strategy devised by Wolcott. The results
about the capabilities and constraints of ChatGPT encompass
eight dimensions, including formulating the research problem,
reviewing relevant literature, selecting an appropriate research
design, defining the population and choosing the sample,
collecting data, analyzing data, interpreting data, and discussing
and drawing conclusions. The credibility of these dimensions was
substantiated through adherence to the criteria established by
Lincoln and Guba.

Conclusion: ChatGPT manifests myriad potentialities and
constraints within the research purview based on the results. In
light of the expeditious progression of artificial intelligence across
multifarious domains, integrating this technological paradigm in
research becomes an inexorable imperative, and excluding its use
in research is untenable. Thus, policymakers and higher education
strategists should devise policies that harness ChatGPT’s potential
in research endeavors, engendering many opportunities.
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Introduction

hatGPT, or Chat Generative Pre-Trained

Transformer, is OpenAl’s Natural Language
Processing (NLP) model that uses deep learning
techniques to function as a natural language
dialogic agent, providing information similar to
customer service or chatbots. ChatGPT, trained
on a comprehensive online dataset spanning
multiple text genres such asnews, essays, research
papers, and social media postings in numerous
subjects and languages, intends to assist users (1)
successfully. ChatGPT automatically generates
text in various genres, including essays, poetry,
music lyrics, and academic articles. A radiologist-
in-training has been the corresponding author of
whole publications in highly esteemed journals
(2). Al, particularly large language models such
as ChatGPT, helps medical researchers analyze
data more efficiently, develop treatments, and
improve patient outcomes. Advances in natural
language processing and deep learning improve
various medical applications, including language
translation and text generation (3). The impact of
generative artificial intelligence (AI) on medical
publication procedures is currently uncertain (4).

ChatGPT presents research opportunities
and challenges as its abstracts can get 100%
originality scores, creating significant issues
about authorship and publishing ethics (5).
Challenges in identifying crucial information
and distinguishing reliable sources due to
biases can hinder chatbots’ effectiveness in
research. Some scientists oppose their use,
fearing duplication without human-like scientific
insights (6). Another harmful use of ChatGPT
is when researchers generate content similar
to particular parts or sections of previously
published publications (7). ChatGPT often offers
a wide range of responses when presented with
the same question multiple times. Compelling
justifications for correct and false answers follow
these responses (8). This phenomenon poses a
greater risk because reviewers cannot cover all
cited references in a peer review process. Several
researchers have suggested that creating false
texts with inaccurate content is one of the critical
limitations of ChatGPT (9).

Reports have mentioned several prospects for
leveraging GPT chat. ChatGPT, for example, may
be used to write scientific publications, which may
be given research prompts or themes and create
content depending on its issue comprehension
(10). ChatGPT can produce more complex and
subtle answers to questions. Moreover, Al
and ML play a crucial role in various other
applications of ChatGPT, including medical
diagnosis, medication research, and data analysis
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(11). ChatGPT can aid medical researchers and
scientists by facilitating tasks such as composing
literature research, condensing data, proposing
frameworks, providing references and titles,
and even generating an early draft of a scientific
publication (12). Gao et al. (13) assessed the
ability of ChatGPT to generate scholarly
abstracts. Researchers chose 50 publications
from major medical journals and asked ChatGPT
to generate abstracts. While all were deemed
satisfactory, just 8% used proper journal layout.
Reviewers correctly identified 68% of ChatGPT
abstracts due to having imprecise and formulaic
wording. A machine learning-based detector
exhibited comparable outcomes in determining
the abstracts generated by ChatGPT with the
potential to generate articles that could be
perceived as plagiarized.

This study seeks to clarify ChatGPT’s
benefits and limitations for research amid Al’s
increasing influence in academia. The findings
can help medical university authorities navigate
technological breakthroughs such as ChatGPT.

Methods

This qualitative approach study applied
Sandelowski and Barroso’s seven-stage meta-
synthesis methodology (14) to incorporate data
from multiple investigations methodically. The
strategy, represented in Figure 1, seeks to reveal
fresh insights and concerns while encouraging a
complete perspective. The applied meta-synthesis
synthesized quantitative and qualitative research
data, addressing the benefits and drawbacks of
using ChatGPT in medical research. Content
analysis was used to assess three types of research
studies: quantitative, qualitative, and mixed, each
having its own set of research questions, data, and
analysis methods.

The following research questions were
developed in the first stage: 1) What are the
most significant ChatGPT potentials for medical
research? 2) What are the most significant
ChatGPT limitations for medical research? In
the second step, specialized keywords were
searched using the following formula to perform
a systematic review:

TOPIC: (“ChatGPT Opportunitiesin Academic
Research) OR: (“ChatGPT Opportunities in
Scientific Research’) OR: (“ChatGPT Potentials
in Academic Research”) OR: (“ChatGPT
Potentials in Scientific Research”).

TOPIC: (“ChatGPT Challenges in Academic
Research”) OR: (“ChatGPT Challenges in
Scientific Research’) OR: (“ChatGPT Potentials
in Academic Research”); OR: (“ChatGPT
Potentials in Scientific Research”).
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Figure 1: Meta-synthesis steps in the research

Keywords were searched across databases and
search engines (Science Direct, Springer, ERIC,
Emerald, Sage Journals, Wiley Online Library,
PubMed, and Google Scholar) from 2022 to
2023. Sources were selected using judgmental
sampling and expert opinion, aligning with the
study framework—a meta-synthesis approach
known as Berry picking strategies was applied,
deliberately choosing articles that fit the criteria
(15). A total of 103 articles were collected.
Subsequently, the obtained articles were filtered
using a ten-question CASP (Critical Appraisal
Skills Program) form. This 10-item questionnaire
supports researchers in determining the accuracy,
validity, and importance of studies, as well as
the relationship between methodology and study
outcomes. Thus, the researchers assigned a
quantitative score to each question and developed
a method for calculating the articles’ ratings.
Articles having a score of less than 30 were
removed based on the scoring supplied by this
tool. The distribution of scores was as follows:
15 studies received an excellent score [40-50],
30 studies received a perfect score [31-40], 12
studies received a good score [21-30], 30 studies
received a fair score [11-20], and 16 studies were
excluded from the analysis process. Following
the screening, 57 papers were chosen for the final
analysis. The fourth stage involved extracting
information from the text of the articles. Due
to word limits, just the writers’ names of these
papers are listed, and a bibliographic summary
Table 1 has been omitted. Here are the references
that were chosen as preferred sources for analysis.
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Figure 2: Conceptual model of the research

(1,2, 4,5,10, 12, 16-66).

The fifth stage involved breaking down,
analyzing, and synthesizing the findings at
the paragraph level. Significant concepts were
extracted from each article, integrated, and then
classed based on similarities and differences
using iterative processes. The sixth stage included
quality control, qualitative validity criteria, and
validation with four assessment criteria from
Lincoln and Guba (67).

Finally, in the seventh stage, the idea
identification and synthesis results were acquired,
which are extensively discussed in the result section.

The Thematic Analysis approach Wolcott (68)
was employed for data analysis based on three
stages. The first stage involved data description.
This research thoroughly extracted the studies
obtained in the systematic review phase for their
bibliographic characteristics, as outlined in Table 1.
In the second stage, data from a systematic
review were analyzed by organizing, structuring,
and categorizing studies thematically. Key
concepts were enumerated and documented, then
categorized within an eight-dimensional model—
the third stage involved interpreting findings,
leading to a final categorized presentation and
detailed explanation.

The octagonal model created by Karl
Llewellyn (69) was utilized for data analysis. As
a result, the investigation could be performed
inside a specified scientific framework. The eight
steps of this concept are depicted in Figure 2.

This study followed ethical considerations
by citing the sources of the scientific integrity
concept.

Results

Based on Karl Llewellyn’s (69)
octagonal model, the most significant
potentials and limitations of ChatGPT for
medical research are presented in Table 1.
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Indeed, the extracted core concepts were
categorized into preset groups based on their
similarities and differences to create a systematic
framework per the octagonal model.

Discussion

ChatGPT has the potential to play a critical
role throughout the whole research spectrum
included in the octagonal model. This Al can
help researchers identify essential discoveries,
treatment options, and emerging patterns by
swiftly scanning massive amounts of medical
literature and clinical data. Research reports,
summaries, and even compelling research papers
can be written with their ability to produce
coherent and contextually relevant content.

Intheresearch context, theinitial phase involves
framing the research problem. Researchers can
utilize ChatGPT to generate research ideas
and concepts by entering a topic and receiving
suggestions for questions, ideas, and keywords
(34). Furthermore, research is enhanced using
content generation, coding assistance, concept
reduction, and composition of essays (70). When
helpful prompts are used, ChatGPT shows the
potential to support systematic literature reviews,
the second research aspect (54). This program
can facilitate scientific advancement by assisting
with study design, analysis, writing, and editing
research articles (5). When developing a research
problem, depending exclusively on ChatGPT’s
algorithm without critical thinking, creativity,
and invention may result in undesired results.
ChatGPT, as an Al tool, is limited in its ability
to interact actively and propose novel approaches
due to its algorithm and a lack of expert training.

ChatGPT provides clarity and error detection,
significantly improving scientific writing quality,
which allows researchers to concentrate on
experiments by fixing errors, enhancing syntax,
suggesting complex vocabulary, and providing
improvement strategies. In addition, ChatGPT
helps summarize previous research and develop
insights and suggestions for particular issues.
Non-native English speakers can use ChatGPT
to communicate coherently with evidence by
overcoming language barriers (24, 48, 52).
Developing software-based editing tools has
brought us several capabilities for improving
clarity and correcting language, from simple
spelling checks to sophisticated services such
as Grammarly and Scribbr. However, these
technologies rely on predetermined standards to
evaluate writing (29).

The next area of application in medical
research is reviewing relevant literature.
ChatGPT demonstrates its capacity to assist

J Adv Med Educ Prof. July 2024, Vol 12 No 3

in systematic literature reviews, representing
the secondary facet of research using helpful
prompts. Researchers can use ChatGPT to
discover relevant topics and integrate information
from various sources. While automating the stage
of generating literature reviews saves time and
effort, it is essential to note that ChatGPT may
not be able to thoroughly analyze article quality
or ensure the inclusion of acceptable sources
systematically due to the absence of crucial
methodologies such as search strategies, citation
analysis, and rigorous selection criteria. This
limitation could lead to errors and incomplete
coverage in the generated literature reviews.
The benefits of ChatGPT for selecting
an acceptable study design, identifying the
population, and selecting the sample are as
follows. Using ChatGPT and other language
models allows researchers to focus on developing
creative, experimental designs, fostering
advancements in various domains. Even though
advanced language models speed up research,
enhance creativity, and foster innovation, they
lack expertise in developing new experimental
methods. Developing such methodologies
demands human creativity, critical thinking, and
problem-solving skills beyond the capabilities of
ChatGPT or other Al tools in their current forms.
ChatGPT helps analyze data and serves
as a recommender system, assisting users in
discovering suitable research subjects, which is
especially useful in interdisciplinary domains,
where ChatGPT’s features ease database
searches and various terminology (71). Data
processing, drug development, finding possible
drug targets, and creating code are facilitated in
scientific research (25). ChatGPT simplifies data
visualization and statistical analysis and provides
predictive insights by analyzing historical data to
forecast future trends. However, relying entirely
on ChatGPT for up-to-date information is not
recommended. Versions that are newer will
update more slowly than versions in the real
world. Therefore, users cannot access the most
recent information and resources. Al language
models, such as ChatGPT, may have biases
and biases in data collection can exacerbate
inequalities and reflect human biases. Therefore,
generated data may support and endorse the
prevailing perspectives, such as gender and
racial inequalities, impacting medical research
reproduction and distorting the field’s system.
The digital divide and internet access, mainly
affecting users in developed countries, are also
discussed, causing discrepancies in access and
age among participants. This circumstance
exacerbates the gap between medical researchers
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in developed and underdeveloped countries.

Another debatable point is the lack of
transparency in processes. Neural network
models, commonly regarded as opaque systems
with ambiguous processes, provide difficulties
in decision-making due to a restricted level of
comprehension. This lack of transparency in
medical research data can impact outcomes.
Inadequate datasets may cause ChatGPT to
contain unknown content, raising plagiarism
concerns. Additionally, ineffective Al text
detection can damage the scientific community’s
reputation (72). Compared to traditional search
engines, an over-reliance on ChatGPT, which
offers singular solutions without various
viewpoints, may stifle original thought. The use
of ChatGPT-generated content in academic work
may not have a significant impact on originality.
Additionally, the guidelines for academic journals
do not clearly state when ChatGPT-generated
content is acceptable, further complicating the
definition of “originality” (50).

During the second stage of research,
interpretation, discussion of data, and conclusion,
researchers often struggle to choose the most
appropriate journal to publish their study. This
necessitates a detailed assessment of the “aims
and scope” of various publications, which can
be time-consuming and arduous. Nonetheless,
ChatGPT can effectively recommend appropriate
journals to diverse publishing organizations,
provide precise recommendations, and potentially
save researchers’ time (33). Specific issues need
to be addressed when using ChatGPT for data
analysis. The model might not be able to identify
biases or outliers, which could lead to flawed
scientific conclusions.

Furthermore, the model cannot access
contextual knowledge, which could complicate
presenting  persuasive research  results.
Additionally, the model might produce illogical or
irrelevant responses. No transparent sources raise
concerns about the accuracy of the information,
which may impact funding, research directions,
and policy decisions with significant social
implications (54).

Conclusion

ChatGPT and similar tools should be
embraced and understood for their potential and
limitations in research. This information serves as
a precautionary measure against upcoming issues
and provides us with an insightful understanding
of the numerous uses of these instruments. This
study aimed to provide a more comprehensive
understanding of the potentials and limitations of
using ChatGPT in research by extracting relevant
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information from a carefully selected corpus of
scholarly articles.

ChatGPT, as a language model, facilitates
article selection, research methodologies,
feedback, and idea summaries, saving researchers
a tremendous amount of time. However, there
are some shortcomings such as the inability to
obtain complete and reliable data, which leads
to unreliable study results. Moreover, ingrained
prejudices and the potential for producing
offensive information highlight the need for
careful usage. Additionally, an over-reliance
on ChatGPT may hinder the originality and
inventiveness of research. Awareness of these
factors enables researchers to utilize ChatGPT
carefully, and thereby advance scientific
understanding.

This research has specific limitations. Firstly,
it exclusively examined studies published in
English, excluding articles published in other
languages. Additionally, the study concentrated
on articles, neglecting books and research projects
in this subject area, collectively known as “gray
literature” in review studies.
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