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Abstract

The goal of the present study was to investigate the primary role of medical physicists (MPs) in radiation oncology (RO) administration
and key business functions, besides various challenges facing today. An experienced MP leader formulates a well-structured department
administration and management system in RO. The essential role of MP team leaders in health care is not only limited to supervising
routine department clinical works but also being substantially involved in key business functions such as leadership, operations, project
management, decision making, and many more. Furthermore, leadership appointments are equally important for the department and
the health care organizations to a significant extent; the right competitive leaders with the right education and ample experience are
necessary to operate administration and to perform various related business functions. To improve leadership qualities for individuals,
a structured formal education with intensive training is necessary because leadership positions are associated with several complex
business-related functions. A structured education or training could be received from various premier academies or institutions in the
nation. Structured university academic programs (certificate, degree, or doctoral) in health care administration or management are
highly beneficial for MPs who aspire to future leadership positions in RO due to high business complexities in health care
organizations; however, this element is currently not enforced for MP leadership positions in the United States.

© 2022 The Author(s). Published by Elsevier Inc. on behalf of American Society for Radiation Oncology. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction implementation of advanced imaging and treatment tech-
nologies, and they also ensure safe radiation administra-
tion for cancer therapy.' It is essential to provide high-
quality radiation treatment delivery to patients with can-
cer promptly and consistently. Because of this, active
physics leadership is necessary to ensure appropriate clin-
ical services, improve patient satisfaction, and enhance
department business functions. In 2006, Yukl>®® defined
leadership as “the process of influencing others to under-

Medical physicists (MPs) are playing a crucial role in
scientific research, teaching, and radiation oncology (RO)
clinical practices in health care organizations; they
perform a leading role in developing novel treatment
techniques, optimization of therapeutic procedures,
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Northouse’® defined leadership as “a process whereby
an individual influences a group of individuals to achieve
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a common goal.” MPs are facing many challenges with the
involvement of department business functions and the
effectiveness of leading team members.” A significant
transformation of the MP profession has taken place in
the past couple of decades. The involvement of MPs in
departmental administrative functions, staff management,
project management, budgeting, and so forth is quite
common today in health care organizations. It is well
known that the health care sector is no longer conducive
to big budgets, endless capital, equipment capital, salaries,
and reimbursements; in addition, the costs, expenditures,
and large projects are highly scrutinized. High efficiency
and completion of projects on time without delays are
expected at almost all times. Efficient team leaders with
an unobstructed vision are necessary to overcome these
challenges. Appropriate MP leadership can indeed sup-
port the bright future of the RO professional in terms of
practice, safety, quality,” and various major business func-
tions. RO professionals have received distinctly different
training compared with the MPs, and the RO community
sincerely appreciates the inclusion of the wide skill set
necessary to efficiently move the field forward. The
changing world of RO benefits from the active participa-
tion of the MP leaders performing departmental adminis-
trative and business functions." Most MPs working at
hospitals spend much of their valuable time dealing with
tasks that involve clinical imaging and radiation treat-
ments of patients, leaving very little time available to per-
form innovative research projects in the organizations.
Therefore, it would be important to appoint people to
leadership positions with the right education, training,
and experience to run innovative projects to avoid frustra-
tions.” The goal of RO is to create the betterment of the
human condition through a variety of methods, which
may involve education, research, clinical practices, admin-
istration, and leadership support to develop better pro-
cesses, procedures, tools, technologies, and teams for
health care applications.” Even though several medical
physics-related documents mention the importance of
leadership skills and taking on basic departmental busi-
ness responsibilities in RO, in general, resources specifi-
cally targeted to major business functions for MP leaders
in RO are scarce in the literature.

Leadership and Administration

MPs often lead small and large teams of medical
professionals that may involve physicist colleagues, physi-
cians, dosimetrists, engineers, radiation therapists,
information technology professionals, nurses, and admin-
istrative employees in organizations for various projects.’
The performance of leadership is crucial for effective
departmental functioning, administration, and manage-
ment; therefore, it is incredibly important to develop
major business management skills for team leaders

working in public and private health care organizations.
Developing skills such as strong strategic planning,” com-
munication, operations, oversight of technical staff mem-
bers, and overhead reductions in organizations is crucial
to becoming successful in the leadership role. MPs cur-
rently dedicate most of their valuable time to patient-spe-
cific clinical activities (49%), quality assurance (22%),
research (6%), administrative activities (10%), radiation
safety (7%), and teaching (5%) based on previous
literature,” which considerably reduces the available
time for innovative research projects; this may create frus-
tration on medical physics teams. Therefore, it is critical
to appoint the right MP team leaders in the leading posi-
tions with the right education, training, and experience to
drive the innovation projects forward in organizations.
The American Association of Physicists in Medicine
(AAPM) ad hoc committee'’ recognized the essential role
of MPs in leadership and administration, and they
encouraged organizations to use exceptional competency
in RO administration and various business functions.
They further encouraged the involvement of physicists in
upper leadership roles in health care, academic, and gov-
ernmental organizations to use advanced skills.'” Many
administrative and leadership qualities, which include
communication, collaboration, and leadership soft skills,
are already recognized expectations for MPs."’

The current leadership has the potential to influence the
behavior of the health care practitioners, as they set up the
core organizational culture in the organizations.'” There are
6 basic leadership styles that are commonly used in the
health care literature: transformational, transactional, auto-
cratic, laissez-faire, task-oriented, and relationship-ori-
ented.” The most acknowledged definition of
transformational leadership is as follows: “it is the leadership
approach in which a leader transforms his followers,
inspires them, builds trust, encourages them, admires their
innovative ideas, and develops them. > *®V1°(2%0) The
transformational leadership style is most useful and can be
applied in practice to achieve a higher level of patient care
and to improve treatment quality and efficiency in health
care. Active participation in leadership training programs
and professional activities within the institutions or profes-
sional societies are key opportunities to develop leadership
skills. Several university-based business schools offer certifi-
cate, degree, and doctorate level courses for actively working
professionals; these are excellent venues for developing
essential business knowledge for practice.'®

Leadership and Decision-Making

MP team leaders are often directly involved in the deci-
sion-making process in collaboration with physician peers
and opportunities are available to bring ideas from physics
and related scientific disciplines to RO for the benefit of
patients. Decision-making is one of the crucial
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components associated with leadership positions and mak-
ing everyday decisions is not always an easy task. MP lead-
ers are considered key contributors in the decision-making
process for most of the department's administrative and
business functions. Complex decision-making requires
careful attention to several relevant key parameters.'”
Many of these decisions may be formulated by reshuffling
the current departmental budget, delegating tasks,
or implementing new strategies. One of the important
steps to increase the likelihood of positive decisions is to
involve team members in the decision-making process, as
diversity leads to better decision-making. Team members
are often gathered from diverse academic disciplines and
cultural backgrounds, and working together can enhance
creativity to gain fresh perspectives on tasks.'® Developing
opportunities for critical thinking and promoting creative
conversations among the team members are highly signifi-
cant from the perspective of a team leader.

The role of MP leaders in the RO department is essen-
tial for decision-making for many reasons. Experienced
employees or teams may fail to deliver proper results in
the absence of good physics leaders, and such failures
could lead to consequential degradation of the safety and
efficiency in patient care. Most physics team leaders
actively take part in the key decision-making processes in
health care organizations that may involve consultation,
budgeting, administrative oversight, grand capital pur-
chasing, human resources management, and strategic
planning, among others. There are several decision-mak-
ing methods presented in the health care literature,'” and
one of the most popular methods to assist in decision-
making is conducting group decision-making sessions,
which are also termed “team brainstorming sessions.”
Brainstorming sessions offer a great opportunity to
develop free-flowing thoughts and ideas shared by the
team members; these meetings generally end with results
of several potential ideas and numerous suggestions. The
nominal group technique is another type of unique group
decision-making strategy that brings brainstorming ideas
one step forward by including a voting process. In the
Delphi technique,”’ leaders can narrow down options for
the team to choose from when making major decisions to
reach a consensus from among the team members. The
pros and cons of unsettled ideas can be listed on a sheet
of paper or Microsoft Excel sheets, and whichever column
ends up with the most items is usually selected from the
list when making the final decision. Involving team mem-
bers in the decision-making process has many advantages,
such as changing default decisions to consensus, increas-
ing employee engagement, enhancing collaboration and
communication, detecting surface blind spots, and getting
stakeholders involved in the project early.”’ High-quality
decisions can be formulated by involving the team mem-
bers with the right mixture of skills and ability in the deci-
sion-making process.”” Currently, MPs are offering so
much to health care, the scientific community, and

patient-related care; forward-looking MP candidates
should acquire exemplary administrative decision-making
skills and carefully cultivated future vision before moving
forward to leadership roles in health care systems.

Research Program Leadership

MPs are currently leading various key developmental
activities in organizations, such as research and develop-
ment, education and training, informatics, equipment per-
formance, quality, and safety.” Large university academic
centers are intensively involved in several scientific research
activities and extensively promote scholarly publications™;
such institutions develop large laboratory infrastructure
facilities, provide financial support, and set up special dispo-
sitions for encouraging research activities. The appoint-
ments of the department chairs, divisional, or group leaders
are exclusively based on the current demand, requirements,
suitability, scholarships, publications, and grant funding
that leads to successes in research and innovation.

Team leaders often conduct innovation sessions. Innova-
tion sessions and conference meetings continuously support
the team members to generate ideas and tackle goals to
accomplish together. Ideally, team leaders invite all team
members and members of other teams and provide every-
one a chance to participate in innovation sessions that
support divergent thinking, questioning, observing, net-
working, brainstorming, and experimenting, and all such
activities should be encouraged. Innovation is highly depen-
dent on the psychological safety of attendees,”* and that in
turn depends on the team leaders and their engagement in
discussion sessions. Excellent team leaders can multitask, be
highly flexible, and be relationship-oriented”’; however,
team members are more willing to share their knowledge
openly in a collaborative environment. Leadership has a sig-
nificant role in team selection and the team structure forma-
tion process,” as there are many advantages in using pre-
existing relationships when forming a team that increases
the probability of the team’s success. A high proportion of
new members within a team may create hesitation to collab-
orate openly for many new candidates compared with those
with an already established relationship. Moreover, MP
team leaders have a significant role in teaching, mentoring,
coaching, and training the employees/team members in the
department that directly influence the collective team
behavior.

Department Operations

RO departmental operations are a strenuous task,
which may involve regulating operational expenses, cost-
cutting, strategic initiatives, generating road maps for
tackling issues, employee evaluations, and making tough
decisions related to keeping adequate staff,”® along with
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other roles. MP team leaders play a crucial role in the
daily operations of the RO department, and they are fully
aware of the necessary parameters to efficiently manage
department operations. As a team leader, setting up long-
term goals in the organization is particularly important
because the requirements do not happen easily in the cor-
porate world. There are many responsibilities associated
with departmental operations, which may involve sup-
porting adequate staff members, assigning staff members
to the right job functions, supervising employees, address-
ing their training needs, and preparing employees for var-
ious emergency operating procedures in the department.
Good team leaders know their team members very well;
routine individual and staff meetings are very helpful to
understand the members. Employee conflicts could arise
anytime in the department and should be resolved as
quickly as possible for the good of the team. Good MP
team leaders are excellent problem solvers and can make
solid decisions mostly by consensus.”” When there are
conflicts there can be whiteboard sessions, analysis of
pros and cons, and generation of consensus among the
members to resolve issues. MP team leaders are capable
of effectively managing these essential routine departmen-
tal operations, which create comfortability in the health
care organization’s internal and external business func-
tions.

MP team leaders play a prominent role in taking
responsibility in budget quotes along with overall projects
in the department. They are actively involved in the
department budgeting process from the beginning and
must understand organization expectations and strategic
goals and develop a realistic timeline to accomplish them.
It is essential to maintain excellent communication
between the team members™® and other team leaders™
and to assign clear responsibilities to each team member
for efficient department operations. A regular staff follow-
up, knowledge exchange, discussions, estimation of cur-
rently available materials, discussion of how to get
unavailable essential materials, and so forth are necessary
for the proper functioning of the department. There are
several other challenges associated with department oper-
ations, for example, developing correct methodologies,
collaborations, knowledge sources, timelines, and many
more. Experienced MP team leaders are capable of effi-
ciently managing these important departmental operation
functions.

Project Management

There are many large-scale projects often running in
the RO department related to innovation, scientific
research and development, machine installation projects,
major software upgrades, and many more.”” Naturally,
the MPs are the leaders in technological innovation proj-
ects in the health care organizations, including most of

the soft and hard technologies used for disease diagnosis
and treatments in the hospital departments, where they
play a leading role in guiding clinical engineers, data sci-
entists, and biomedical engineers. MPs will also continue
the leading role of facilitating and implementing novel
technologies in clinical facilities. This leading role in
technological innovations has a wider reach in the hospi-
tal beyond RO, radiology, and nuclear medicine depart-
ments; therefore, the MP department should have some
sort of autonomy with excellent leadership to tackle
these projects. The role of MP team leaders in deciding
major research projects and various departmental
requirements to perform large-scale development proj-
ects is considered invaluable.” It is important to supply
intellectual input from the physics point of view about
the overall process, the various parameters of which
could affect timelines, to the senior leadership for proper
decision-making. Generally, the senior administration
uses this timeline as a baseline for planning, acceptance
testing, commissioning, training, and starting new
patient treatments. It is significant to attend all the
scheduled project meetings, as these meetings can help
to avoid delays, serious mistakes, misunderstandings,
and significant errors.

In project management, a high degree of collabora-
tion among multiple teams is often necessary’’; several
key factors need to be contributed in a higher dimen-
sion to formulate a better collaborative research plan
in the organization. The success of team collaborations
is mostly influenced by the philosophy of the top exec-
utive members of the organization. The behavior of
senior executives and team leaders plays a significant
role in finding collaboration and cooperation among
organizations or departments. Team leaders have a
great responsibility to ensure there are the right team
members in the team with proper skills and training
to run projects successfully. The underlying culture,
behaviors, and habits of team members certainly affect
the effectiveness of team collaboration. The team lead-
ers make significant differences in the team's success
that, in turn, depend on the level of the collaborative
behavior.”® Ideally, the entire team is responsible
for executing a strategic plan; however, most project
leaders do not include their team members in
the entire project planning phase, which could lead to
serious conflicts in the work breakdown and difficul-
ties setting up project goals, deliverables, or milestone
phases. A good team leader can avoid these dilemmas
by bringing the entire team into the project
planning phase early on. Fostering collaborative behav-
iors can lead to better decisions, more creative solu-
tions, and higher productivity. The role of MP leaders
in scientific research project management is crucial,
especially when it comes to scientific publications,
innovation, and the introduction of novel products
and services.
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Strategic Planning

Strategic planning has a significant effect on depart-
ment performance in a health care organization,”" and
the MP leaders play a key leadership role in the strategic
planning process. To formulate a competitive strategic
plan, the team leaders should properly find then align the
products, services, and strategies throughout the organi-
zation. Generally, employees have their perspectives about
the strengths and weaknesses of the department/organiza-
tion, and as such an appropriate survey should be con-
ducted to obtain a diversity of perspectives from the team
members. A suitable design should be used to support the
business with long-term strategic goals, and the design
can be any of the following formats: Porter’s five forces,
Boston Consulting Group matrix, or strengths, weak-
nesses, opportunities, threats analysis.”

Performance Measures

The success of a team depends on several parameters
that may include the involvement of the team members
contributing different skill sets, control over the goals,
ability to affect the bottom line, constructive feedback,
and many more. It is important to find the role of the
employees in the department either as outcome-focused
(task-oriented functions) or more process-focused (main-
tenance-oriented functions) before preparing constructive
feedback. Team behavioral assessment can be performed
using a communication pattern questionnaire that helps
to find the specific roles and functions of team members.
Team leaders have the responsibility to select the correct
performance measures for the department or organiza-
tion.”” Most organizations require a balance of measures
drawing from all 4 categories (financial, customer, inter-
nal processes, and learning and growth) but many organi-
zations depend too heavily on measures of 1 type at the
expense of others.

Educational Program Leadership

Experienced MP leaders head education programs,
make major decisions, and prepare the organization to
overcome unforeseen challenges. In the RO department,
the MP leaders supervise clinical and nonclinical staff,
teaching and nonteaching staff, and administrative staff
members in health care organizations, so they have plenty
of opportunities to set up educational programs associ-
ated with the RO department. Currently, several academic
facilities in the United States are encouraged to formulate
MP residency, master, doctoral, and postdoctoral level
programs in academic clinical facilities for students to fur-
ther improve educational standards, and this tendency

indeed supports leadership, teaching, and research oppor-
tunities in organizations. Additionally, several side-stream
programs such as radiation safety and protection, radioac-
tive material transport, medical imaging safety, radiation
therapist training, dosimetry training programs, and other
relevant current topics are always available besides these
mainstream opportunities for leading.” Tt is also neces-
sary to educate nonradiation working professionals
employed in the department such as managers, adminis-
trators, and health care policymakers, in addition to the
public, about the essential role of MPs in hospitals.”

Education and Training for Leadership
Positions

MP leaders in the department not only supervise radia-
tion treatments, but they are also substantially involved in
the department’s administrative business activities. Expe-
rienced MP team leaders successfully manage several
business-related activities, such as project management of
modern technologies, negotiation of capital purchases,
motivation of team members, acquisition of capital equip-
ment, staffing, budgeting, organizing operational activi-
ties, and talent acquisition™ in health care organizations.
To operate these higher-level business functions, exten-
sive training and experience are necessary, although many
of these responsibilities are associated with all medical
physics career levels. Health care organizations should
maintain the right competitive personnel in leadership
positions with appropriate education and training; there-
fore, structured education and formal training in the mul-
tifaceted business components are highly desirable to
become a successful leader in RO.”*”° A university
administration/management qualification is presently not
mandatory for physicist leadership positions in the
United States; however, it is better to enroll in a formal
specialist training program(s) or certificate program(s), as
these programs would enhance leadership opportunities
for MPs in a significant manner.

AAPM Report Number 249 has provided the required
competencies for medical physics training and the specific
recommendations to acquire essential business-related
skills such as leadership training, communication, team-
work, staffing, budgeting, and billing during the residency
period.””*® Because leadership qualities and in-depth
knowledge in administration are crucial for many busi-
nesses today, consummate leaders gain formal education
in business or leadership in addition to rigorous graduate
and residency training.”*”” Medical Physics Leadership
Academy has initiated a leadership education and devel-
opment program to address the needs for leadership
development among AAPM members.*’ “MP profession-
alism and leadership” is a collective term used by AAPM
to address the MP's ability to adapt, navigate, and succeed
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in the complex workplace environment that exists in
health care organizations. This leadership development
training program supports MPs to enhance the necessary
skills required in health care to navigate clinical environ-
ments, improve patient care, and advance the profes-
sion.”” Comprehensive knowledge of other fundamental
business functions such as health care change manage-
ment, business negotiations, optimizing team dynamics,
teaching skill development, and soft skills development
(communication, negotiation, leading and participation
in meetings, and supervision) are highly desirable to
become a successful leader in the health care environ-
ment. A proper understanding of business elements such
as mission, vision, values,” goals, motivation, creativity,
team building, risk taking, thoroughness, managing abil-
ity, learning the business language, and continuous
improvements are essential to becoming a successful
leader. Learning business/administrative software pack-
ages like KRONOS, PLUS, DOR, and Lawson for daily
departmental operations and understanding business lan-
guage such as productivity, proforma, man-hours/stat,
billing,41 profit and loss, current procedural terminology
codes, diagnosis-related group, bundled charges,*” and so
forth are beneficial before handling leadership roles. A
structured academic program significantly enhances busi-
ness knowledge and helps candidates prepare for health
care leadership roles. Formal university academic pro-
grams such as a master’s degree in business administra-
tion,”* a Doctor of Business Administration, or a Doctor
of Philosophy degree in business administration with a
specialization in health care would significantly enhance
leadership roles in the RO department as well as in the
health care organization.

Conclusion

Efficient MP leadership is vital for effective administra-
tion, management, and performance of various essential
business functions in RO. The role of MP team leaders in
health care is not only limited to supervising routine clini-
cal tasks, but they also play a significant role in various
crucial business functions, which include leadership,
operations, project management, research program lead-
ership, strategic planning, employee performance meas-
ures, educational programs leadership, and many more.
Even though many MP team leaders are currently
involved in several major business functions in health
care organizations, many of them do not have formal edu-
cation or training in administration or management
topics. It is highly significant to maintain the right com-
petitive leaders in leadership positions with the right edu-
cation and experience to operate key business functions
in health care organizations. Therefore, a structured edu-
cation and intensive training in management, administra-
tion, and/or leadership topics is necessary to become a

successful leader in RO. Leadership education programs
developed by Medical Physics Leadership Academy or
other premier institutions in the nation would support
improving leadership qualities for individuals. Structured
university academic (certificate, degree, or doctoral) pro-
grams in health care administration would be highly ben-
eficial for aspiring future MP leaders; however, this
element is not presently enforced for MP leadership posi-
tions in this country.

Supplementary materials

Supplementary material associated with this article can
be found in the online version at doi:10.1016/j.
adro.2022.100947.
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