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The Professional Radiation Workforce 

 

A radiation workforce of sufficient size and capacity is necessary to meet our nation’s current 

and future needs for energy production, health care and other vital areas.  Over the long term, 

workforce shortages have the potential to compromise our nation’s capabilities in these strategic 

sectors and, if sustained, would result in degradation of economic competitiveness and national 

security.  In 2015, a multi-disciplinary team began reviewing a selection of professional radiation 

workforces in the United States with the goal of developing a resource that would contain 

information of relevance to employers, policy makers, educational institutions, students 

contemplating radiation-related careers, and the public. This approach was taken because ionizing 

radiation is used for a wide array of applications and these frequently involve multi-disciplinary 

teams.  Indeed, the various radiation disciplines comprise a synergistic ecosystem, with many 

interdependencies, and this motivated us to review disciplines individually, as well as in the context 

of the larger multi-disciplinary ecosystem.   

The team members were drawn from those professions that are chiefly responsible for the 

radiation protection of workers, patients, and the public: Health Physics, Medical Physics, Medicine 

(including diagnostic radiology, interventional radiology, nuclear medicine, and radiation oncology), 

Nuclear Engineering, Radiation Biology, and Radiochemistry and Nuclear Chemistry.  Due to practical 

considerations, this selection was limited; nonetheless, the authors emphasize the importance of 

other worker cohorts, including technologists who work in medical radiation therapy and imaging, 
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and radiation epidemiologists and ecologists, who draw on the basic sciences of physics, chemistry, 

mathematics, and biology and play a significant role in radiation protection.  It is hoped that these 

and other groups will be considered in future works.   

The methods used to prepare this review included surveying relevant information on each 

workforce, using data from the literature and other resources, such as information from professional 

societies.  All data were evaluated by teams of subject matter experts, comprised of leaders in each 

of the respective professions.  However, it must be emphasized that some of the professions have 

few to no means of surveilling their workforce, particularly those that lack defined training 

programs.  Under these circumstances, the writing teams relied on trends within associated 

professional or scientific societies, as well as their personal experience and observations.  However, 

it must be plainly stated that the task of assessing the current status of the individual and overall 

professional radiation workforce involved a great deal of uncertainty.  Much of this arose from 

incomplete (or nonexistent) surveillance data in some of the disciplines, precluding any precise 

assessment of status and temporal trends.  Even among the professions where such data existed, 

frequently there was controversy over basic definitions, for example, the qualifications required to 

be considered as a professional health physicist. 

Predicting the future outlook of professions proved challenging since it includes the need for 

baseline assumptions about future conditions; these are frequently upended by unforeseen events, 

e.g., the Fukushima disaster and the Covid-19 pandemic, with the latter in particular changing 

workforce environments and dynamics.  Indeed, the review discusses several prominent reports that 

predicted shortages of health physicists that were not confirmed by subsequent studies.  

Nonetheless, given the expertise within each sub-committee, the team as a whole felt able to reach 

broad consensus opinions and recommendations, whilst identifying important issues that remain 

controversial and openly acknowledging the uncertainties.  Overall, the authors conclude that the 

professions of Radiation Biology and Radiochemistry and Nuclear Chemistry are operating with less-

than-adequate workforces.  Furthermore, the future outlook for all of the radiation professions 

assessed in this review appears mixed and uncertain.  The factors underlying the observed workforce 

trends include: shrinkage due to worker retirements without adequate replacements; a decline in 

the capacity of higher-education pipelines; the closure of many training programs; and an overall 

decline in employment opportunities in some fields, limiting the attractiveness of those fields as a 

prospective career choice for incoming workers.  These findings should act as a clarion call for action 

since the safe use of ionizing radiation is essential to meeting our nation’s needs in health care, 

energy, homeland security, and defense.   

Recommendations for each profession are provided in Chapters 2 through 7.  Chapter 8 

synthesizes and summarizes the findings from the profession-specific chapters to form an overall 

impression of the status and outlook of the radiation professions individually and as part of the 

workforce as a whole. 

Data sharing is not applicable to this or the accompanying articles since no new data were 

created or analyzed during the generation of this workforce report. 


