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The distinctions and the value of 
physician-scientists: a call for sustained 
support and nourishment

Concept article

ABSTRACT | CONTEXT: Physician-scientists occupy a unique and critical position at the intersection of clinical practice and scientific 
research, yet they are becoming increasingly rare due to systemic challenges, including time constraints, financial disincentives, and 
insufficient institutional support. This article explores the conceptual and historical differences between physicians, researchers, 
scientists, and physician-scientists, highlighting their distinct contributions to global health, policy-making, and medical innovation. 
Historical examples, such as Robert Koch and Virchow Rudolf, exemplify the transformative impact of physician-scientists in 
advancing medicine. The rise of artificial intelligence (AI) presents new opportunities and challenges for these professionals, as AI 
can enhance their dual roles in research and patient care. CONCEPTUALIZATION: However, to sustain and grow the physician-
scientist workforce, significant changes are needed, including better financial incentives, protected research time, and stronger 
mentorship programs. Without such support, the future of medical innovation and global health may be jeopardized. This article 
advocates for a renewed focus on cultivating physician-scientists, emphasizing their indispensable role in bridging the gap between 
bench and bedside, and ensuring that scientific discoveries translate into tangible improvements in human health and well-being.
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1. Introduction

In modern times, the landscape of healthcare, 
research, and scientific innovation is shaped by 
the intersection of distinct roles: the physician, the 
researcher, the scientist, and the elusive physician-
scientist. Each profession, while interconnected, holds 
unique responsibilities and contributes in different 
ways to the advancement of human knowledge and 
well-being. However, it is the physician-scientist who 
stands at the confluence of patient care and scientific 
discovery—an increasingly rare and invaluable figure. 
This article seeks to clarify the differences among 
these professions and emphasize the critical need 
to foster the growth and sustainability of physician-
scientists, a group whose decline could significantly 
affect the future of medicine and global health.

2. Defining roles: a historical and 
conceptual overview

The physician is a health professional whose primary 
responsibility is the direct care of patients. Rooted in 
the ancient traditions of Hippocrates and Avicenna, 
physicians apply a detailed knowledge of anatomy, 
pathology, and pharmacology to diagnose and treat 
diseases. In the 20th century, the rise of evidence-
based medicine has formalized their role in using 
research to guide clinical decision-making1, yet most 
physicians remain grounded in clinical practice 
rather than scientific inquiry.2 For example, a recent 
study highlights that while a notable proportion of 
physicians are involved in research activities, the 
majority dedicate less than 10% of their time to 
such endeavors, with clinical duties remaining their 
primary focus.3,4

The researcher, on the other hand, is primarily 
focused on generating new knowledge through 
systematic investigation. Whether in a lab or field 
setting, researchers contribute to science by asking 
critical questions, conducting experiments, and 
analyzing data. Their goal is the discovery of novel 
phenomena or the development of new theories, 
which they then present to the broader scientific 
community for further exploration and application. 
There has been observed a substantial growth of 
publication output in the health sciences, with global 

biomedical research output increasing significantly 
over recent decades.5 For instance, health sciences 
publications account for a major share of all scientific 
outputs, reflecting the strong emphasis on research 
dissemination in this field.6

At the same time, the role of researchers diverges 
from that of physicians, as researchers rarely 
interact directly with patients. Instead, they dedicate 
themselves to the exploration of science itself.4 Career 
trajectories further illustrate this distinction: many 
PhD graduates transition to industry roles rather 
than remaining in academia. Studies indicate that 
doctoral graduates frequently rely on professional 
networks to navigate the shift from academia to 
industry, a trend increasingly observed in health 
sciences.7 Moreover, longitudinal studies reveal 
that academia has seen a decline in postdoctoral 
academic appointments, with growing migration 
to industrial careers.8 These trends underscore the 
evolving dynamics of research in health sciences, 
reflecting both the expansion of scholarly output 
and the changing career paths of PhD holders.

The scientist functions similarly to the researcher 
but with a broader scope. Scientists engage with 
theoretical frameworks, applying scientific methods 
to create, test, and refine knowledge. Figures like 
Galileo Galilei, Isaac Newton, and Albert Einstein come 
to mind as historic exemplars of scientists whose 
contributions shaped entire fields of knowledge, from 
mechanics to quantum physics.

But what, then, is a physician-scientist? In essence, 
physician-scientists are individuals who merge the 
practical skills of the clinician with the investigative 
mindset of the researcher. They are uniquely 
positioned to translate clinical problems into 
research questions, and research findings into 
medical innovations. Historical figures like Robert 
Koch, whose pioneering work on germ theory 
and the identification of the bacteria responsible 
for anthrax and tuberculosis laid the foundation 
for modern bacteriology9,10, and Rudolf Virchow, 
considered the father of modern pathology11 for his 
groundbreaking contributions to the understanding 
of cellular pathology and the role of inflammation 
in disease, exemplify this dual role.12 Koch’s 
contributions revolutionized the diagnosis and 
treatment of infectious diseases, while Virchow’s 
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work bridged the gap between scientific research 
and clinical medicine, emphasizing the importance 
of understanding disease mechanisms at the 
cellular level.

Physician-scientists often find themselves walking a 
delicate balance, attempting to excel in two demanding 
spheres. In doing so, they offer solutions to the most 
pressing clinical problems and try to influence global 
health, policy, and medical education. Yet, despite 
their critical importance, physician-scientists are 
increasingly rare.13-19

3. Why are physician-scientists so rare?

There are multiple reasons for the scarcity of 
physician-scientists, but they all lead back to the same 
root issue: the lack of systemic incentives.20-22 This 
scarcity is neither new nor inevitable, but it reflects a 
profound imbalance in how medicine and science are 
valued and rewarded.

3.1. Time constraints 

Clinical practice demands a tremendous investment 
of time and energy. Physicians are expected to 
maintain demanding patient loads, stay abreast 
of new medical developments, and meet modern 
healthcare systems’ administrative and bureaucratic 
expectations. To maintain a dual career in research 
adds an additional layer of complexity. Research is 
slow and labor-intensive, requiring time that is often 
unavailable to busy clinicians.

3.2. Lack of financial incentives 

The financial rewards for clinical practice often 
outweigh those for research.22-24 Physicians can expect 
a higher salary through patient care, while research, 
especially early in one’s career, tends to come 
with lower financial returns and more precarious 
funding. This discrepancy discourages young medical 
graduates from pursuing research, as they face the 
immediate pressures of medical school debt and the 
lure of a lucrative career in practice alone.

3.3. Training pathways 

The pathway to becoming a physician-scientist is long 
and arduous. In many countries, students interested 
in this career must complete both an MD and a PhD, 
a dual-degree process that can take upwards of a 
decade. For many, this is simply too long a commitment, 
particularly when coupled with the intense demands 
of residency and fellowship training.

3.4 Institutional support

Physician-scientists require institutional environments 
that provide mentorship, protected time for research, 
access to funding, and opportunities for collaboration 
across disciplines. Unfortunately, many medical schools 
and hospitals, particularly in developing countries, lack 
the resources to support physician-scientists in the 
long term.25-29 This results in a significant brain drain, 
with promising physician-scientists leaving academia 
for more financially stable and less demanding roles.

4. The impact of physician-scientists on 
medicine and global health

Despite these challenges, the contributions of 
physician-scientists are immeasurable. Historically, 
they have been at the forefront of the most significant 
advances in medical science. Jean-Martin Charcot, for 
example, advanced our understanding of neurological 
diseases by connecting clinical observations with basic 
pathological research.30-32 More recently, physician-
scientists have played a key role in the development 
of cutting-edge treatments in immunotherapy33, 
genetics, and precision medicine.34,35

Beyond their individual contributions, physician-
scientists help bridge the gap between bench and 
bedside, ensuring that scientific discoveries are 
translated into actionable therapies that improve 
patient outcomes. This translational work is particularly 
important in global health, where the development of 
vaccines, treatments, and diagnostic tools can mean 
the difference between life and death in resource-
limited settings.36-38
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Physician-scientists are also critical in policymaking. 
Their unique perspective, informed by both clinical 
experience and scientific knowledge, positions them 
to advise governments and global organizations 
on health policies that are both scientifically sound 
and practically implementable. During the COVID-19 
pandemic, physician-scientists were instrumental in 
the development of vaccines, treatment protocols, 
and public health guidelines. Without their input, the 
global response to the pandemic would likely have 
been slower and less effective.39 For example, Drew 
Weissman, MD, PhD, won the Nobel Prize in 2023 for 
playing a critical role in the development of mRNA-
based vaccines that revolutionized the fight against 
the pandemic.40,41

5. The role of artificial intelligence in 
shaping the future

Looking forward, the rise of artificial intelligence (AI) 
is poised to further reshape the medical landscape. 
AI offers immense potential for both clinicians and 
researchers, from improving diagnostic accuracy to 
accelerating drug discovery. For physician-scientists, 
AI can serve as a powerful tool to enhance both 
their clinical and research endeavors. In clinical 
practice, AI-driven tools can help physicians interpret 
complex data, allowing for more personalized and 
effective treatments.42 In research, AI algorithms can 
sift through vast datasets, identifying patterns and 
connections that would be impossible for humans to 
detect unaided.43

However, while AI holds great promise, it also 
underscores the importance of physician-scientists. 
AI, by its very nature, is dependent on the quality 
of the data it is fed. Physician-scientists, with their 
dual expertise in clinical and scientific reasoning, are 
uniquely positioned to guide the ethical development 
and application of AI technologies in medicine.44,45 

Their insight is critical to ensuring that AI tools 
are scientifically robust and grounded in a deep 
understanding of human health and disease.

6. The need for incentives and support

To preserve and grow the ranks of physician-
scientists, it is imperative that institutions and 
governments implement better incentives and 
support structures. This begins with financial 
support, particularly in the form of scholarships, 
grants, and fellowships that can offset the high cost 
of training. Protected research time is another key 
factor—physician-scientists need designated periods 
where they can focus exclusively on their research 
without the pressures of clinical obligations.

Moreover, mentorship plays a critical role. Physician-
scientists must have access to mentors who can 
guide them through the complexities of balancing a 
dual career. This mentorship goes beyond providing 
technical guidance and must foster a long-term vision 
for navigating the complexities of a challenging yet 
rewarding path.

Lastly, there must be a cultural shift within medical 
institutions that recognizes and rewards the unique 
contributions of physician-scientists. Their work is 
more than an extension of clinical care or research; 
it is a distinct discipline that demands its own set of 
standards and rewards.

7. Conclusion: securing the future of 
medicine and humanity

The physician-scientist occupies a critical and 
increasingly endangered position in the medical 
and scientific communities. As we look to the future 
of medicine, it is clear that the need for physician-
scientists will only grow. Their ability to bridge 
the gap between clinical practice and scientific 
discovery is essential for addressing the complex 
health challenges of the 21st century, from emerging 
infectious diseases to the ethical application of AI.

Without targeted support, we risk losing a generation 
of physician-scientists, which could have far-reaching 
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consequences for global health, medical innovation, 
and our ability to address the pressing medical issues 
of our time. It is time for governments, institutions, 
and society to recognize the critical role that physician-
scientists play and to invest in their success. Only by 
doing so can we ensure the continued advancement 
of medicine and the betterment of humanity.
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