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Abstract

The field of medical physics has struggled with the role of research in recent years, as professional 

interests have dominated its growth toward clinical service. This article focuses on the subset 

of medical physics programs within academic medical centers and how a refocused academic 

mission within these centers should drive and support Discovery and Invention with Ventures 

and Engineering for Research Translation (DIVERT). A roadmap to a DIVERT-based scholarly 

research program is discussed here around the core building blocks of: (a) creativity in research 

and team building, (b) improved quality metrics to assess activity, (c) strategic partnerships 

and spinoff directions that extend capabilities, and (d) future directions driven by faculty-led 

initiatives. Within academia, it is the unique discoveries and inventions of faculty that lead to their 

recognition as scholars, and leads to financial support for their research programs and reconition 

of their intellectual contributions. Innovation must also be coupled to translation to demonstrate 

outcome successes. These ingredients are critical for research funding, and the two-decade growth 

in biomedical engineering research funding is an illustration of this, where technology invention 

has been the goal. This record can be contrasted with flat funding within radiation oncology and 

radiology, where a growing fraction of research is more procedure-based. However, some centers 

are leading the change of the definition of medical physics, by the inclusion or assimilation of 

researchers in fields such as biomedical engineering, machine learning, or data science, thereby 

widening the scope for new discoveries and inventions. New approaches to the assessment of 

research quality can help realize this model, revisiting the measures of success and impact. 

While research partnerships with large industry are productive, newer efforts that foster enterprise 

startups are changing how institutions see the benefits of the connection between academic 

innovation and affiliated startup company formation. This innovation-to-enterprise focus can help 

to cultivate a broader bandwidth of donor-to-investor networks. There are many predictions on 

future directions in medical physics, yet the actual inventive and discovery steps come from 

individual research faculty creativity. All success through a DIVERT model requires that faculty-

led initiatives span the gap from invention to translation, with support from institutional leadership 

at all steps in the process. Institutional investment in faculty through endowments or clinical 
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revenues will likely need to increase in the coming years due to the relative decreasing size of 

grants. Yet, radiology and radiation oncology are both high-revenue, translational fields, with the 

capacity to synergistically support clinical and research operations through large infrastructures 

that are mutually beneficial. These roadmap principles can provide a pathway for committed 

academic medical physics programs in scholarly leadership that will preserve medical physics as 

an active part of university academics.
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1. INTRODUCTION

In the last few decades, there has been a notable struggle with the nuance of how research 

should be embedded within the field of medical physics, since it is an inherently clinically 

motivated profession.1 It is widely accepted that research is a part of the profession, but as 

with all clinical departments, each medical physics program/department struggles to balance 

their mission with the available resources and people. One estimate suggests that the number 

of medical physicists actively involved in research is less than 10% of the field.2 The 

percentage of AAPM members with NIH funding has continued to decrease from over 3% 

two decades ago to under 2% today,3 although this might be attributed to larger clinical 

vs research growth. A recent point/counterpoint article debated the argument about whether 

there is a need to explicitly include research training in CAMPEP training requirements.4 

Although that debate was open-ended, there was a compelling argument that expanded 

research training was a necessary ingredient to a healthy program for PhD students. There is 

clearly less discussion about research inclusion in Master’s and Residency programs, where 

time limitations drive the training to didactic work and clinical apprenticeship.5 The more 

central questions are: How much emphasis is expected for faculty-led scholarly research 

within each medical physics program? When do PhD programs belong in an institution? 

These choices and the factors driving research programs are discussed here.

The recent consensus discussions around Medical Physics 3.0 offer some sense of a 

progressive balance point in the different areas necessary for future relevance, with research 

being a core component.6 However, it is clear that local driving factors create differences 

between institutions. Stated simplistically, large academic medical centers affiliated with 

research universities need to continue leading scholarly activity, because it is part of 

their institutional mission. The variations in this support often stem from the perceived 

tradeoff between research time and clinical time, which is an issue familiar to anyone 

with both academic and clinical appointments. This issue has always been hotly debated in 

physician subspecialties.7–9 At academic medical centers, which have a research mandate, 

it is resolved by the leadership helping to define their balance point.10 At nonacademic 

medical centers, there is less debate: these are places where clinical work takes precedence, 

and research is likely not supported as it is arguably not the mission of the institution. 

Successful research programs, usually associated with the Carnegie classification of Very 
High-Research Activity Universities, have major laboratory infrastructures, research support, 
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and a commensurate expectation that these appointments lead to scholarship, successes in 

innovation, publication, and grant funding. Further-more, each individual faculty member’s 

continued academic appointment or advancement is predicated upon academic success. The 

faculty hiring goals and support systems are examined here.

Another major driving factor in research decision-making comes from leadership choices 

about how to leverage resources and think about new directions. The degree of support, 

motivation, and targeted hiring is driven by strategic decisions.11 Leadership positions 

should be clear, and their actions should be driven by trying to reach their aspirations for the 

program. The factors affecting these choices are discussed further here.

There are several ongoing evolutionary changes within medical physics, which will change 

the nature of established programs. For example, the topical areas of research within medical 

physics now include nontraditional skills such as computational science, data science, 

and biomedical engineering. Additionally, active researchers might optimally become the 

conduits to take academic research to commercial translation. For decades this was done 

via collaborations with industry, but this might increasingly be achieved through creation of 

new startup ventures. These changes to the definition of medical physics and the outcome 

measures of success need reassessment and thought about how they are holistically changing 

the nature of innovation, research, and donor/investment.

The core hypothesis of this paper is that in order to achieve success as an academic 

program within a research university, the programs must focus on the discovery and 

invention required of all successful science. In addition, new models of venture and 

enterprise formation can uniquely benefit medical physics. The key to the approach is 

that all phases are needed for success. So, this model for Discovery and Invention with 

Ventures and Engineering for Research Translation (DIVERT) is proposed here as a 

roadmap for developing academic research programs that succeed at their institution as 

well as internationally. The building blocks of a DIVERT research program are discussed 

here, which could be used as part of institutional strategic planning. These include:

i. Creativity and Sustaining of a research agenda

ii. Strategic Partnerships to synergize and evolve

iii. Quality Assessment of the outputs

iv. Future Directions based upon aspirations and outcomes

The illustration in Fig. 1 shows the sequence of these, and each is described in the sections 

below.

1.A. Creativity and sustaining

1.A.1. Hiring for a competitive, diverse, inventive environment—The fostering 

of competitive research comes both at the grassroots and leadership levels of each 

institution. The basic process underlying the program is that researchers are recruited faculty 

who exhibit an internal drive to participate in research and discover or intent things. Yet 

rather than rewarding them, it is common to place high burdens on their time and induce 
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stress.12 However, the excitement to invent, discover, and design, are what drive a researcher. 

Successful engagement within the program requires active team-based activities as simple 

as journal clubs, research-based clinical rounds, and regular colloquia, as well as outreach 

activities that ensure national and global activity in research networks and funding. A locally 

engaged environment with national and international connectivity, provides the support for 

researchers and students who can compete successfully for funding and are leading in their 

field of study.13

Support for faculty hiring in clinical departments is always a point of discussion, based 

largely around financial support concerns. In terms of faculty hiring, the clinician-scientist 

type model is promoted at many larger academic medical centers for outstanding candidates, 

and this model could work for clinical–physicist–scientist. This model works as long as 

the candidates attract research funding that partially their salary support. Other programs 

grow their research portfolio through added research faculty slots or nontenure line research 

faculty that are also promoted and retained based upon grant support successes. Each of 

these approaches can work well if the right people are hired. However, beyond this ideal, 

the leadership in academic programs might ideally also participate in research to have it 

permeate the department.14,15 Academic medical centers hire department chairs and division 

leaders based upon their ability to balance all demands, including research, and so they set 

the tone and trends of the department.

Despite these research hiring practices, within a thriving academic medical center, not 

everyone has to do everything and an explicit acceptance of diversity in the team is critical. 

This of course means that research support only needs to affect part of the whole medical 

physics unit. Teams can work well with complementary skill sets and backgrounds, and 

so an active department will have people who are primarily clinical, people who are 

primarily educational, and people who are primarily research.16 True diversity supports 

a fully inclusive environment on many levels where the differences are brought out to 

celebrate the strength of each other. The real skill is building the teams so that the efforts 

are viewed as synergistic and inspirational and are not viewed as competing. The larger 

academic medical centers have a scale advantage of pooled indirect funds, and clinical/

departmental funding to hire their own internal support people, including IT specialists, data 

analysts, assistant researchers, computational machine learning experts, and regulatory/trial 

support. Balancing people in hybrid positions so they are a split percentage in clinical and 

research roles can be useful to both residents and faculty after residency, and can help 

promote a diverse workforce. While all these features provide a good team environment, 

the core part of all major academic programs is the hiring of faculty who can become a 

leader in their field. They must be recruited based upon their creative vision and supplied 

with proportionate resources to succeed at bringing in strong research teams, and have 

dedicated research time.17 Without strategic and sustained research-focused hiring, there is 

diminishing potential for a leading research program, and open searches without predefined 

areas of focus can help bring in a wider set of researchers who can bring new ideas and 

diversity to the program.

1.A.2. Supporting continuous research—The process of bootstrapping inventive or 

discovery-based research is to build a department’s research activity using existing resources 
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and to sustain and grow it iteratively. Each department and leadership must find their own 

emphasis here, weighted by the institution’s goals and priorities and their experiences. 

However, even within research intensive universities there are large variations between 

departments and divisions occur on issues of support for research activity vs education 

and clinical service. The core issue is usually that there is a real cost to research, in staff 

time, physical space and other resources. One study indicated that startup costs and support 

require a 40% input for every dollar of research funding gained.18 Given that most research 

funding largely supports salaries, this might suggest that this investment is not a net positive 

revenue. Each institution must choose to invest in it, or not, based upon their goals. One of 

the more compelling questions is: Can an institution find a halfway point between investing 

in research and not? There is not much data on this, although it could be argued that a 

marginal research program simply takes away support from other more superior programs 

within a university. At competitive universities, resources typically grow toward successful 

research programs, and in poor financial times the resources are often strategically cut from 

weaker academic programs. As with clinical programs, the success is measured by the 

outputs, and if the productivity or quality are not high, then support will likely diminish or 

shift to areas of higher productivity.

While institutional investment can be matched by income from grants and contracts, 

it is a bootstrapping exercise where there is likely no significant income or profit to 

the institution,18 only a continuous cycle of grants, contracts, hiring and spending near 

a breakeven level. Bootstrapping processes must be sustained to keep productivity and 

incentivization high, and with productivity comes the benefits of an economy of scale, 

where research resources can be jointly supported, and some revenues might be seen. The 

benefits of a large-scale operation come with a self-fulfilling prophecy to attract better 

researchers and research grants based upon the reputation of the existing system. The best 

of these synergistic programs takes decades and generations to build and is deeply based 

on invention of tools and techniques or basic discovery of fundamental insight in the world 

knowledge base. Conversely the atrophy of a well-developed department can also occur 

without constantly finding the right balance of financial support, resources, incentives, and 

investigator replenishment. A symptom of a department with this decreased potential for 

research is when the research is focused on iterative procedures or use of commercial 

devices exclusively.

1.A.3. Funding education synergistically with research—Support for education 

is a problem that is sometimes solved by scaling up, and several centers have done this 

by using tuition support from their CAMPEP accredited master’s program to fund teaching 

and PhD programs. While this works, it has inherent limits when extended to all PhD 

granting academic institutions, because of limits to the number of employment opportunities 

available to Master’s graduates. The CAMPEP data indicate limited residency match success 

for Master’s graduates (50 of 73 placed, 68.5%, in 2018 with a decreasing trend), while 

increasing preference appears to be for acceptance of PhD graduates (43 of 45 placed for 

95.6% in 2018).19 So, programs that are funded by Master’s student tuition cannot scale to 

larger numbers of institutions20 without those graduates obtaining jobs outside of clinical 

medical physics.
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Another approach to funding comes from direct research grant support. Approximately 75% 

of PhD students in physical science or engineering within universities are funded for tuition 

and stipend support from research. This mechanism has a second layer of benefit of having 

the grants be the acid test of whether the research experience of the students is provided by 

peer-reviewed grant funding.21 While it can be argued that grant support is hard to come 

by, the converse argument is that its existence is a quality indicator of a research program 

with national vetting. So, a program that funds its doctoral support at least partially via 

grants synergizes their education and research, by the competitive peer-reviewed vetting of 

the funding quality.

At times, education is taken as a surrogate for research, whereas really both are needed, and 

this can double the perceived drain on clinical time. Providing a strong education must be 

viewed as part of a strong research program, but of course neither are sufficient, and so the 

balance of supporting both is necessary.

1.A.4. CAMPEP certification constraints—A broken link was created by the 

CAMPEP ABR accreditation process of PhD programs, whereby medical physics graduates 

now go directly into clinical residencies, rarely entering post-doctoral training. Conversely, 

postdoctoral trainees without CAMPEP accredited training are blocked from clinical 

residencies.22 This educational paradigm has created a creativity roadblock in mid-level 

academic medical centers, balkanizing the medical physics training into an onramp 

for clinical service via residency. This has been articulated in many commentaries 

already,3,20,22,23 and is very similar to the issues existing with residency placement in 

physician-research training. To resolve this, some centers have created CAMPEP accredited 

certificate programs for postdoctoral trainees. These programs allow creative growth of the 

field by drawing from PhD researchers outside of medical physics, bringing in expertise in 

areas such as machine learning, data science, applied physics, or engineering.

Alternatively, a few pathways for CAMPEP PhD graduates have been created in split 

residency and research instructorships where they continue research while doing the 

residency, or others add on extra years of research onto the residency experience. This 

has the drawback of a lengthened training period at modest salary but has the benefit 

of placing the junior scientist on a higher potential academic track at the outset. This is 

much like a clinical residency or fellowship that allows research, providing a direct path 

to assistant professor positions. These programs depend on outstanding candidates and 

outstanding research institutional support to succeed. When done well, these can create the 

most competitive research in the field.

The problem of clinical residency is that the trainee is out of research for 2 yr and so can be 

limited by not having competitive research ideas. There are a number of clinical mentored 

training programs for this, such as the K23 award at the NIH which is considered a key 

stepping stone to advancing an academic medical career.24 Following the clinician-scientist 

model of most major academic centers would fit those clinical medical physicists. Perhaps 

creation of funded trainee programs for clinical/research medical physics faculty could be 

achieved.
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1.B. Strategic partnerships

1.B.1. Comprehensive cancer centers as a partner & resource—The role of 

research and education in medicine is paramount. The US healthcare system has the most 

advanced technology available to it because of centuries of investment in research at leading 

medical centers. The NIH supports large infrastructure investments at these medical centers 

through competitive funding such as the Clinical Translational Science Awards Program 

(CTSA)25 or the Comprehensive Cancer Centers (CCCs).26 The National Cancer Institute 

vets and supports 51 CCCs in the country, and each must be defined as having expertise 

in three research areas including laboratory, clinical, and behavioral and population-based 

research. Each are expected to initiate and conduct early phase innovative clinical trials, 

conduct activities in outreach and education, and foster advances in healthcare technology, 

radiation oncology and radiology as part of them. The financial benefits of being part of 

these programs are critical for both the extramural funding and intrainstitutional support. 

Medical physics programs need to have active participation in their CCC or CTSA as 

a way of synergizing with the clinic research resources. There are many examples of 

successful programs where the principles of medical physics research advance the mission 

of the CCC through innovative technology introduction to the clinic, clinical trials on 

advanced hardware/software platforms, and even development of low-cost technology as an 

outreach to facilitate clinical medicine in low resource or rural settings. Notably, beyond 

institutions that are home to a CCC, these centers have a mandate for outreach, and satellite 

or regionally local institutions can establish partnerships with them. Taken as a whole, the 

CCC and CTSA paradigms are the ideal template for how to integrate clinical duties with 

research and education support. The field of medical physics is inherently linked into the 

CCCs mandate.

1.B.2. Academic-department partnerships — engineering, machine learning, 
information systems—The observation above about BME leads to a broader issue: How 

could an institution better synergize research by blending programs or finding partnerships 

across the institution, or between institutions? As stated, BME is a natural partner with 

medical physics and this could be better developed in many major universities, as recognized 

nearly 20 yr ago.27 This is perhaps the key strategic question for leadership in medical 

physics, because these partnerships lead to broader research programs, better bootstrapping 

of resources and finances, and provide a direct network of colleagues for scientific 

engagement without additional cost to the program. Partner programs where academic 

students integrate with clinical teams via student-based research projects can be highly 

synergistic. Another area for partnership comes from the growing need for computer science 

skills28 in automation and artificial intelligence through machine learning algorithms. 

Indeed, this single area of academics will likely have the largest impact on radiotherapy 

in the coming years, and those departments that embrace this research are already benefitting 

from being on the leading edge of this enormous growth curve.28–31 Partnership with or 

assimilation of these programs will undoubtedly be a growing trend in medical physics.31–33 

Similar parallels might be drawn with data science, genetics, and applied physics, where 

partnerships or internal growth are driven by local strengths and synergies. In comparison, 

the applied nature of medical physics might not match well with some traditional basic 

science departments such as physics, mathematics, or computer science. Partnerships with 
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graduate-only or research-only institutions can be a cost-free way to develop major research 

networks and growth in research programs.

1.B.3. Academic-industry partnerships—Radiotherapy and diagnostic radiology are 

fields dominated by large companies advancing highly integrated systems. Collaboration 

with industry in this space can be negotiated at the institutional level for major partnerships 

or by more limited individual investigator initiatives. The benefits of this leading to 

cutting edge technology and advancing high level diagnostic or therapy procedures is 

well documented, and is an integral part of modern medicine.34 Additionally, individual 

investigator partnerships with industry are commonly done in well-defined synergistic 

relationships to advance a technology. A number of NIH funding mechanisms have been 

created to foster these,35 such as the ongoing Industry-Academic Partnerships Program. 

The partnership to translate an idea or a tool matches the measures of success discussed 

previously, where a researcher can ensure that their ideas translate by prototyping it with 

a company that has the expertise and resources to advance it. One of the only practical, 

short-term pathways to translate a new technology into medicine is to have it advanced by a 

company.36,37

1.B.4. Academic-startup partnerships—Perhaps the most important partners can 

come from within the department by taking on new roles, when small scale academic-to-

industry startup companies are formed by a handful of people with the goal of making 

a fundamentally new tool. Technology or tools invented at the institution are advanced 

along with building the company itself.38 In a thriving research environment, incubation and 

birth of startup companies is a key indicator of healthy transformative research.13 Many 

large academic institutions overtly support new homegrown startups to mature intellectual 

property by people who are the most vested in its success.39 Smaller medical centers are 

less likely to allow company incubation or tolerate faculty leaves for startup initiation, unlike 

larger academic centers. Many institutions realize now that this approach also spurs the 

creation of a wider donor/investor base around the institution itself. This can support new 

ventures and also help perpetuate a culture of investment and donor activity side by side.39 

Alternatively, the small business granting programs SBIR and STTR both provide easier 

access to research and development funds than traditional grants for individual investigators. 

These can provide the conduit for younger researchers to test out new venture creation as an 

alternative to traditional academic research. Scientists can avail of entrepreneurial training 

opportunities, which are growing on most university campuses. Medical physics needs to 

be a part of this expanding opportunity and should specifically think of ways to foster and 

encourage innovation and entrepreneurship as an adjunct path to clinical physics. Perhaps 

the most beneficial part of this focus for medical physics is that it helps build enthusiasm for 

transformative research vs more iterative research models. This step of the DIVERT model 

is now becoming critical, because it not only helps focus on inventions that can translate but 

it can also help sustain the research activity of the program through extramural contact with 

researchers in the startups, as well as investment-based enterprise funding that is synergistic 

with the institutional donor base.
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1.C. Quality assessment methods

1.C.1. Research funding — comparing biomedical engineering to medical 
physics—Research funding is one indicator of quality, yet it is only one aspect of success. 

Clearly, it is commonly used as a practical measure by institutions, where the finances may 

drive local enthusiasm. As shown in Fig. 2, the number of grants funded in Radiation studies 

(Diagnostic/Oncology are bundled together in the NIH Reporter) show a fluctuating, but 

largely steady support at about 1.2% of the NIH budget. By itself, this is a good indicator, 

but when contrasted with fields that are expanding, such as Biomedical Engineering (BME), 

it is interesting to note that in this same 20 yr period, BME has grown from 0.6% to 1.6% 

and arguably competes significantly with the field of medical physics. This competition was 

recognized as early as 2004,27 but research in BME is now on an apparently uninhibited 

growth trajectory,40 while research in medical physics is continuing to decline in relative 

numbers.3 Some of the more interdisciplinary programs in the country have blended or 

partnered BME and MP programs to provide synergy and broaden their research programs. 

This also helps scale the program up to a size that benefits from the larger pool of resources 

and activity.

1.C.2. Metrics of success—A key question is: What is the best way to assess the 

productivity and quality of translational research to ensure that resources are balanced? 

This concept of measuring academic research quality is a deep area of exploration, with 

basic publication metrics such as impact factor, h-index, and CiteScore being common 

measures. Still, it is well recognized that publication metrics alone can be misguided 

output measures.41–45 Grant funding is commonly used as a blunt measure of peer-reviewed 

research quality.46 PhD student numbers are used to measure output and innovation.47 

Holistic metrics focusing on product outputs and impact in the world would be ideal, if 

possible. One proposal, called the PQRST approach to measuring an academic’s success, 

was described recently.44 The acronym stands for five progressive measures of “success,” 

namely productivity, quality, repeatability, sharing, and translation. While productivity is 

easily measured by quantity of papers and grants, quality is more subtle and must include 

things like citation numbers of the papers, rather than impact factor of the journal. Repeated 

use of the work is a documented way to verify impact. Additionally, the sharing of resources 

or tools developed is an important step in science, and this is now mandated by several 

funding agencies and publishers. Finally, it seems clear that if research is truly successful 

there is a progression of activities that end in translation of the research to impact the 

world, such as production of industry product development or clinical trial translation. 

Implementation of these metrics can be included as part of the process of searching for and 

hiring new faculty, or at the milestones of evaluation such as promotions, tenure decisions, 

annual salary evaluations, or programmatic assessment.

1.D. Future directions

1.D.1. Future directions are driven by innovations from the faculty—There 

have been several workgroups, discussion panels, think tanks and review papers on research 

directions in medical physics, and these topics can be directly transcribed from any of 

these reports.6,48,49 Perhaps most importantly the investigators’ strengths and drive and the 

institutions’ capabilities must motivate the choice of topics. The academic faculty hiring 
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process that requires researchers to self-identify their research program. Through the peer 

review process of grants and publications, they determine their path, which is influenced 

by institutional resources and their professional network growth. A savvy researcher has 

ample opportunity to shift direction to match areas of high impact. There is no substitute for 

competitive driven faculty who create a vision for their research, as invention and discovery 

are driven by them and their students. Additionally, there is always room for professional 

society leadership to help negotiate or lobby for the role of medical physics as an academic 

medical discipline, and to highlight the successes of in each part of the discovery, invention, 

venture, enterprise, and research translation. The DIVERT model proposed here is one 

way to frame the discussion and may be useful to propose the roadmap and methods for 

thinking about the problem. Part of the reason for proposing the model and the steps in 

the pathway are to clearly articulate the vision. Still, successes will be measured by both 

individual institutional efforts as well as professional society efforts that help Radiology and 

Therapeutic Radiological societies support these initiatives.

1.D.2. The luxury of research in a high-revenue field—The current state of 

Radiation Oncology, as in many therapeutic fields such as Surgery, continues to advance 

high-cost technology tools to make procedures safer and more precise. Indeed, these 

tools run counter to trends in most of medicine, such as family medicine, obstetrics, or 

gastroenterology, where less costly treatments are advocated for. Thus, medical physics is 

in the luxurious position of being able to innovate at both the low and high cost ends of 

research technology, and this should be taken advantage of. Discovery and innovation of 

new technologies must bring new capabilities or better safety and outcomes. The caveat 

to being a field with high revenue and expensive devices is that the investment in major 

research devices is expensive and must be maintained to be at the leading edge of the field. 

Research-intensive medical physics programs must be cognizant of investing in competitive 

devices and facilities to leverage joint clinical and research use in partnership.

1.D.3. Future funding for research and researchers at institutions—Research 

funding levels have not kept pace with inflation, and while there was a period where the NIH 

budget had doubled, inflation adjusted dollars indicate a flat funding level over the past two 

decades. During this time, faculty salaries in medical physics have grown. So, there is a real 

problem going forward that external research support for senior faculty salaries will continue 

to shrink. Of course, medical schools have been struggling with this issue for decades in 

clinician-scientist support. The solutions are not easy but can be related to using clinical 

revenue to support research or looking for ways to endow leading researchers. It is inevitable 

that funding will continue to lose pace with faculty salaries and that institutions will need 

to find their own ways to support faculty in research. This is a much larger issue for all the 

biomedical research world.

2. SUMMARY

Medical physicists have always had two roles, to support the goals of clinical medicine and 

to advance the technologies used in medicine. The former goal is critical but supporting 

the practice of medicine alone will not lead the field of research. We must also ensure 

that medical physics is an active field of academic scholarship, through creation of new 
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knowledge. Medical physics leadership within academic medical centers must lead through 

promotion of innovation and enterprise, as proposed here within the DIVERT model. While 

there is an altruistic motivation of ensuring that medical physics continues to grow, there 

is also the practical motivation of gaining more institutions financially supporting medical 

physics as a scholarly field. The starting place for all scholarly science is discovery and 

invention-based programming, which comes directly from faculty and students who are 

brought in with that as their focus. The steps proposed here within the model are designed to 

clarify the need to DIVERT attention to the components that matter the most for successful 

academic leadership.

Clearly not all institutions will have the capacity or leadership structure to allow active 

research to happen, and this is part of the uneven playing field across the spectrum of 

institutions. Academic medical centers that have limited funding or limited capacity to 

hire innovative faculty will have problems succeeding in this pathway and likely have 

more decisions to make about which departments to support. Additionally, the positioning 

of medical physics faculty within clinical departments may not provide support for a 

technological research agenda. These are challenging issues that may not have ideal 

solutions. The steps proposed here can help to bootstrap activity that could lead toward 

better institutional support, but of course there are no guarantees.

The role of major professional societies such as the AAPM could be an important adjunct 

to the institutional steps proposed. One of the reasons for proposing the DIVERT model 

is to simply articulate and visually illustrate what is needed. Discussion between AAPM, 

RSNA, and ASRTO could be beneficial, and hopefully this vision of a roadmap can 

be leveraged toward the discussion. However, institutional leadership needs to take the 

initiatives discussed here, independent of any professional society support in order to gain 

local institutional success in academic scholarship. So, the major motivation for this article 

is to provide a roadmap that individual investigators and leaders can use to think about what 

is possible to bootstrap their own activity. Academic medical physics programs should lead 

by designing their own balance of clinical work, education, and research innovation.
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FIG. 1. 
A schematic of the programmatic features of a progressive research program.
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FIG. 2. 
The percentage of funded grants from the National Institutes of Health (source: NIH 

Reporter) showing trends over 20 yr for Radiation-Diagnostic/Oncology departments and 

Biomedical Engineering departments. In (b) the total of all papers in the subject of medical 

physics is shown at right, with and those that are NIH funded. Below the fraction that are 

NIH funded has shown to decrease from near 15% to below 9% to date.
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