
Can large language models help young researchers develop 
new clinical research ideas?
The foundation of science begins with defining the most 
important ideas. 1 Traditionally, this process of identifying 
new research questions (ideas or gaps) relies on a (often 
senior) scientist and their team to synthesise previous 
research, understand the direction of the field, consolidate 
feedback from colleagues and expert opinions, and 
build consensus through discussions and many meetings. 2 

To address more complex research problems such as 
translational or interdisciplinary science, team-based 
interactive discussions extending beyond traditional 
single-specialty groups are needed. 3 For example, identi-
fying clinical needs in clinical scenarios is an important 
pillar for conducting translational and applied biomedical 
research. 4 However, such approaches often require large 
teams of scientists, clinicians, and clinician–scientists; are 
time intensive and resource heavy; and are often con-
ducted in established laboratories with advanced plat-
forms such as academic medical centres or biomedical 
hubs. These requirements limit the pace and scale of 
research and innovation in less developed institutions and 
scientific communities, including younger scientists and 
clinicians from low-income and middle-income countries 
(LMICs), leading to dominance of research in developed 
high-income countries. In this context, identifying 
research knowledge gaps and novel ideas is a key yet 
challenging task for young researchers early in their 
careers, who often receive insufficient guidance from 

mentors. However, this demographic generally shows 
higher acceptance of internet-based tools and emerging 
technologies. Therefore, young researchers represent an 
ideal population to investigate whether large language 
models (LLMs) can serve as an effective tool to overcome 
experience-related constraints and enhance innovative 
research capabilities.
Development in LLMs, such as ChatGPT, 5 has provided 

opportunities to explore whether LLMs can generate and 
develop new scientific research ideas and directions, 
potentially transforming the entire design and conduct of 
research. If LLMs can develop sufficiently new and useful 
research ideas, they might improve the breadth and 
depth of novel hypothesis generation, enabling young 
researchers and small teams in less resourceful settings 
such as LMICs to start and conduct novel research. LLMs 
will also optimise the allocation of research time, allowing

scientists to focus on the conduct and completion of 
research that is new and not replicative.
To test this hypothesis, we used ophthalmology as a 

case study. We conducted a comparative study of research 
idea generation and evaluation across three groups: 
(1) researchers only (n=3), (2) LLMs only (GPT-4o, Llama 
3.1, and Gemma 2), and (3) researchers assisted by LLMs 
(appendix pp 1–5). In the LLM-assisted researcher group, 
researchers independently generated initial research 
ideas and subsequently used an LLM tool of their choice 
to enhance these ideas.
The three groups were tasked with generating research 

ideas focused on common ophthalmic conditions, 
including refractive errors, retinal diseases, and glaucoma, 
which represent the leading causes of vision impairment 
and blindness, across three scenarios: (1) proposing new 
ideas based on a given topic; (2) generating new ideas 
after reading a published scientific paper; and (3) devel-
oping ideas through group discussions, with all three 
groups evaluated under each scenario. In the first two 
tasks, each participant individually proposed five ideas, 
and in the third task, three participants worked together 
as a group to propose five ideas. To evaluate the ideas, a 
panel of 15 global ophthalmology expert reviewers with 
interdisciplinary backgrounds, masked to the source of the 
ideas, evaluated the quality of the research ideas using 
an overall evaluation (scored on a 10-point scale) and 
six evaluation categories (each on a 5-point scale): com-
pleteness, relevance, clarity, novelty, feasibility, and impact. 
Furthermore, a masked classification task was conducted in 
which reviewers were asked to judge whether each idea was 
generated by the researcher-only group, the LLM-only 
group, or the researchers-assisted-by-LLM group.
We used a t-test to assess differences in performance 

across the three groups, including overall evaluation 
scores, scores across the six evaluation categories, and 
stratified analyses of different tasks within each group. 
Cohen’s Kappa statistic was used to determine reviewers’ 
ability to distinguish between research ideas generated by 
researchers, LLMs, or LLM-assisted researchers. Data were 
analysed using SPSS (v.24.0) with a designated two-sided, 
significance level of 5%. This study was approved by the 
ethics committee of the Zhongshan Ophthalmic Center, 
Sun Yat-sen University (approval number: 2025KYPJ003),
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and registered on the Chinese Clinical Trial Register 
(ChiCTR2500097263). The participants (researchers) 
provided written informed consent.
In the overall evaluation using a 10-point scale, the 

LLM-assisted researcher group outperformed the 
researcher-only group (p<0⋅0001), and the performance 
of the LLM-only group was not significantly different 
compared with that of the researcher-only group 
(p=0⋅951; figure panel A, appendix p 6).
In the stratified analysis of different tasks, overall 

evaluation using the 10-point scale showed that the use 
of LLMs significantly improved researchers’ performance 
when proposing research ideas for a given topic 
(appendix p 6) and when proposing ideas after reading 
a scientific paper. However, no significant improvement in

performance was observed through group discussions on 
a given topic (figure panel A).
In the masked classification task, Cohen’s Kappa value 

was 0⋅090 (figure panel B), indicating that reviewers had 
difficulty distinguishing among research ideas generated 
by researchers only, LLMs only, and researchers assisted by 
LLMs.
Finally, we investigated which group generated the 

highest-scoring research ideas across six evaluation cat-
egories. The research idea with the highest feasibility score 
originated from the researcher-only group. The most 
complete idea was generated by the LLM-only group. 
Notably, the ideas receiving the highest scores for novelty, 
impact, and relevance were produced by the LLM-assisted 
researcher group (figure panel C, appendix pp 6–7).
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Figure: Performance evaluation
(A) Stratified analysis of performance between three different research groups (researcher-only, LLM-only, and LLM-assisted researcher [researcher + LLM]. (B) Masked 
test. (C) Performance across six evaluation categories. Asterisk indicates statistical significance at p values <0⋅05 compared with researcher-only group. LLM=large 
language model.
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Our study provides evidence for the potential of using 
LLMs to generate novel research ideas and shows that 
researchers, when assisted by LLMs, showed markedly 
better performance in generating innovative and 
impactful ideas than researchers without assistance. This 
finding underscores a future in which LLMs function as 
powerful co-creators of ideas and collaborators in research 
idea generation to accelerate scientific discovery. We 
showed that this collaborative advantage was task 
dependent; the benefit was most prominent when gen-
erating ideas from a given topic or from previous know-
ledge (when given a paper) but was negligible in group 
discussions, wherein the interaction of humans, sharing 
experience and critical thinking, might yet be irreplace-
able. A crucial limitation emerged when LLMs were used in 
isolation to generate novel ideas.
In terms of the potential impact of these findings, for a 

young graduate student or postdoctoral researcher, the 
process of scientific inquiry often starts from reading and 
learning from a copious amount of scientific (current 
state-of-the-art) literature and through discussing this 
literature with their scientific mentor. Through this pro-
cess, the researcher identifies new research ideas (some-
times called gaps). 6 This process is long, often frustrating, 
and highly inefficient. In many countries, considerable 
amount of science is not novel, with many repetitive 
experiments and research that do not advance the field. 
Furthermore, because the best ideas 7 originate from large, 
advanced, well-structured laboratories and well-resourced 
teams in established biomedical hubs in high-income 
countries, research ideas and, thus, innovations tend to 
focus on problems eminent in these highly selected 
regions. 3 The potential of LLMs to generate new and 
relevant ideas could radically transform the initiation and 
conduct of research in other settings such as LMICs.
We also observed that, despite performing comparably 

to unassisted researchers, the outputs of LLMs showed a 
tendency towards homogeneity in certain tasks, echoing 
concerns that over-reliance on current models could 
reduce the diversity of ideas. This convergence might 
stem from LLMs being trained on existing literature, 
potentially perpetuating systemic biases and favouring 
safe ideas aligned with mainstream thought over high-
risk, groundbreaking hypotheses. For instance, in the 
task generating research ideas based on a given paper, 
both GPT-4o and Llama 3.1 proposed ideas related to 
cost-effectiveness analysis of the DeepDR-LLM system (an 
AI system combining image analysis and language models

for diabetic retinopathy screening and management) and 
its applicability across different types of diabetes patients. 
Therefore, to responsibly integrate these tools, research-
ers should prioritise originality. They should also trans-
parently report LLM use in scientific papers, thus ensuring 
that the quest for efficiency does not compromise the 
diversity of scientific thought. 8–10

Future efforts should also focus on exploring robust 
mechanisms to mitigate reproducibility and hallucination 
risks, including real-time knowledge grounding, fact-
checking protocols, and fine-tuning domain-specific 
models with verifiable scientific content. These approaches 
will be crucial for enhancing the reliability of LLM-assisted 
research ideation while maintaining scientific rigour.
In conclusion, LLMs have shown promise in many areas 

of science. Our study shows that LLMs can generate high-
quality and original research ideas, especially when 
assisting researchers, thereby enhancing feasibility, 
impact, and innovation. Our findings are substantiated by 
comprehensive evaluation that incorporated diverse 
research scenarios, several advanced LLMs, and masked 
tests to assess the distinguishability of LLM-generated 
research ideas. However, although ophthalmology 
experts with extensive professional experience were 
invited to conduct masked evaluations, human judge-
ment remains inherently subjective. Additionally, chal-
lenges such as output homogeneity, model transparency, 
and ethical concerns such as academic integrity and data 
privacy necessitate clear guidelines and responsible inte-
gration. We suggest that researchers should strive to strike 
a balance between maximising the benefits of LLMs and 
mitigating potential risks. We suggest that LLMs can 
complement researchers in generating scientific ideas 
and questions, and this benefit is likely most useful 
for younger researchers, increasing the diversity of 
research, particularly in settings without mature research 
infrastructure or large teams.
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