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An initial SWOT study of the Medical Physics profession
in Malta: The Perspective of Medical Physicists

Abstract

Background: In Malta, medical physics is a relatively new profession and thus far, there
has not yet been a systematic situational analysis to determine how the profession is
currently progressing. A SWOT study of the medical physics profession in Malta was
therefore deemed necessary such that a strategic plan may be developed.

Objectives: (a) To develop a vision statement for the profession in Malta. (b) To analyse
the current state of the profession in Malta by establishing internal strengths and weak-
nesses of the profession, and external opportunities and threats with respect to the desired
vision statement as perceived by the medical physicists themselves. (c) To develop an
initial set of strategic objectives for the medical physics profession in Malta.

Research Methodology: A mixed-method research approach was used in this study, the
philosophical perspective was pragmatic, the research strategies were a qualitative survey
of relevant documents for the vision statement and a mostly quantitative survey of the
opinions of Maltese medical physicists to identify the SWOT themes. The data collection
techniques were document analysis for the vision statement and a semi-structured online
anonymous questionnaire for the SWOT themes, the data collection tool for the SWOT
was a specially designed thematic template, the data analysis technique was SWOT
analysis with the use of Microsoft Excel for numerical data.

Results: A vision statement was proposed and the SWOTs of the medical physics pro-
fession in Malta as perceived by the local medical physicists with respect to the vision
statement were identified.

Conclusions and Recommendations: The medical physics profession in Malta has
many strengths and opportunities. However, there are also some weaknesses and threats.
Strategic objectives for the profession were proposed. It is suggested that further research
be conducted to clarify the SWOTs further by including in-depth interviews with both

medical physicists and other stakeholders.

Keywords: Medical physics profession, medical physicists, SWOT analysis, vision

statement.
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List of Definitions

competence means having the capacity to effectively use information and/or method-
ological skill sets in work or study contexts and for the advancement of one’s career
and self. The European Qualifications Framework (EQF) defines competence with

reference to autonomy and responsibility (EQF, 2008).

laser safety expert means a person, also known as Laser Safety Adviser in some coun-
tries, who is certified to provide advice with regards to the safe utilisation of lasers
as per Directive 2006/25/EC of the European Parliament and of the Council of 5
April 2006 on the minimum health and safety requirements regarding the exposure
of workers to risks arising from physical agents (artificial optical radiation) (19th
individual Directive within the meaning of Article 16(1) of Directive 89/391/EEC)
(OJ L 114, 27.4.2006, p. 38) (2006/25/EC, 2006).

magnetic resonance safety expert means a person that is capable to offer expert guid-
ance on the engineering, analytical, and managerial elements of the secure clinical

utilisation of magnetic resonance devices (Hand et al., 2012).

medical physics expert means an individual or, if provided for in national legislation,
a group of individuals, having the knowledge, training, and experience to act
or give advice on matters relating to radiation physics applied to medical expo-
sure, whose competence in this respect is recognised by the competent authority
(2013/59/EURATOM, 2013).

physical agents means a group of sources of energy. Examples of physical agents
include noise, vibration, electromagnetic radiation, electricity, and extremes of
temperature (OSHwiki, 2022).

radiation protection expert means an individual or, if provided for in the national

legislation, a group of individuals having the knowledge, training and experience
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List of Definitions

needed to give radiation protection advice in order to ensure the effective protec-
tion of individuals, and whose competence in this respect is recognised by the

competent authority (2013/59/EURATOM, 2013).

SWOT analysis means a framework that determines the internal strengths and external
opportunities a profession may use to achieve its goals, as well as seeking to reduce

any internal weaknesses and protect against external threats (Lewis and Littler,

1997).
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Chapter 1

Introduction to the study

1.1 Introduction

This chapter outlines the problem statement of this study and why it was chosen. The
background and context of the problem are discussed along with the objectives, scope,
and the research design. This is followed by a brief discussion of the ethical considera-

tions and relevance of the study. The chapter ends with an overview of the dissertation.

1.2 Problem Statement

As the Medical Physics (MP) profession in Malta is still in its initial stages, there has not
yet been a systematic situational analysis to determine how the profession is currently
progressing. A Strengths, Weaknesses, Opportunities, Threats (SWOT) study of the MP
profession in Malta is therefore crucial in order to increase strengths, take advantage of
opportunities, overcome current weaknesses, and counter threats, such that a strategy

plan for the profession in Malta may be developed.

1.3 Background and Context

In Malta, MP is a relatively new profession. Discussions on the profession’s development
and recognition began in 2007 with a partnership between a professor at the University of
Malta and the three existing clinical Medical Physicists (MPs). At the time, clinical MPs
were employed by the Ministry for Health under the title of ’scientific officers’ because
the profession was relatively unknown and was not legally recognised. Additional MP
trainees were employed in 2012, when the Ministry of Health acknowledged the relevance

of the profession. A grant from the European Social Fund was won due to a strong

1



Chapter 1. Introduction to the study 2

partnership between the Ministry of Health and the University of Malta’s MP Department
(Caruana and Grech, 2016). According to the Council of Professions Complementary
to Medicine (CPCM) (2014), MP was classified as a regulated profession under the
said council by a legal notice issued by the Maltese government in 2014. The national
Commission for the Protection against Ionising and Non-Ionising Radiation (RPC) (2021)
recognises and certifies Medical Physics Experts (MPEs) in Malta. Malta currently has a
total of 20 clinically qualified MPs who at present work within the specialties of Radiation
Oncology (RO), Diagnostic and Interventional Radiology (D&IR), and Nuclear Medicine
(NM) (Caruana and Grech, 2016, CPCM, 2014). The Malta Association of Medical
Physics (MAMP) holds meetings and seminars as part of its national activities, with
members presenting clinical issues, research studies and accomplishments (MAMP,
2019). MAMP encourages members to participate in the activities of the Association and
the European Federation of Organisations for Medical Physics (EFOMP). Legal Notice
(LN) 397 of (2012) and LN 288 of (2019) established the M.Sc. in Medical Physics
and B.Sc.(Hons) in Physics, Medical Physics and Radiation Protection respectively in
Malta. The latter was set up to ensure a steady number of applicants to the Masters and
hence new entrants to the profession (given the low number of physics and engineering
graduates) and that Masters graduates are well prepared for entry to their MP traineeship
since a one year M.Sc. in Medical Physics was simply not enough to acquire the
necessary knowledge and skills given the rapid expansion of medical device technology

and use of physical agents in medicine.

1.4 Objectives of the Study

The objectives of the study were the following:
a) To develop a vision statement for the MP profession in Malta.

b) To analyse the current state of the profession by establishing internal strengths and
weaknesses of the profession, and external opportunities and threats with respect to

the desired vision statement and as perceived by the MPs themselves.

c¢) To develop an initial set of strategic objectives for the MP profession in Malta.

1.5 Scope of the Study

The study was delimited to the perspective of the local registered clinical Medical Physics
Professional (i.e., Medical Physicists and Medical Physics Experts) (MPP).
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1.6 Research Design

The research design provides a methodological framework for the conduct of the research
study and for data collection and analysis whilst also providing a conceptual framework
to interpret and acknowledge the research (Clark et al., 2021). A research design consists
of a research approach (quantitative, qualitative or mixed), philosophical perspective,
and research methodology (research strategy, data collection technique, data collection

tool and analysis).

a) Research Approach: A mixed-method research approach was adopted for this study.
Qualitative document analysis was used to develop the vision statement whilst a
mostly quantitative survey was used to discover SWOT issues as seen from the

perspective of the clinical MPs.

b) Philosophical Perspective: A pragmatic philosophical perspective was utilised since

a real-life setting is being studied (Dou, 2021).
¢) Research Methodology: The methodologies for each objective are given below:

i) Objective 1: An initial vision statement was developed via a document analysis
of EFOMP policy statements and international literature with regard to the MP

profession.

i1) Objective 2: An online semi-structured anonymous questionnaire was used to

collect SWOT themes from the perspective of the local MPs.

ii1) Objective 3: The SWOT analysis results were used to create an initial list of

strategic objectives via standard SWOT strategic planning techniques.

1.7 Ethical Considerations

An information letter, consent form and link to an anonymous online semi-structured
questionnaire was delivered to all local clinical MPPs via the Secretary of the MAMP
acting as intermediary to the research study. Participation in the study was entirely
voluntary and the participants were advised that filling in and submitting the questionnaire
implied consent. Furthermore, the participants were also advised that the data collected
could not be traced back to them. In fact, they were informed that, the researcher,
would not be able to identify from whom the information came from nor whether any
particular MP participated in the study or otherwise. This study has been approved by
the University Research Ethics Committee (UREC) of the University of Malta.
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1.8 Relevance of the Study

The relevance of the study for the various stakeholders is as follows:

For patients: A committed team of MPPs who understand the vision of how the profes-
sion can evolve guarantees that the profession’s members have the capacity to grow and

develop, and hence provide patients with effective, secure, and efficient services.

For the MP profession and professional practice: The MPPs involved would be able to
acquire a future vision for the profession and a research-based list of strategic objectives

to attain the vision and hence enhance the state of the profession in Malta.

1.9 Conclusion

This chapter presented an introduction to the study. Chapter two provides a critical review
of the literature. Chapter three describes the research methodology whilst chapter four
presents the results together with their analysis and discussion. Chapter five summarises
the main conclusions of the study, proposes recommendations arising from the study and

suggests directions for future research.



Chapter 2

Literature Review

2.1 Introduction

This chapter presents a review of the literature about the MP profession focusing in
particular on relevant EU directives and guidelines, documents of international and
European organisations such as the International Atomic Energy Agency (IAEA), and
EFOMP, and also Maltese legislation. In addition, this chapter presents a critical review
of the literature regarding strategic planning and the utilisation of the SWOT methodology

in healthcare.

2.2 Medical Physics in Healthcare

The history of MP may be attributed to have started with Sanctorius, who made use of
a measuring technique in physics, which was weighing, and applied it to medicine as
a method of health monitoring in the early seventeenth century. The name ‘Medical
Physics’ (or, more precisely, Physique médicale) was first used in 1778 by Félix Vicq
d’Azir who was the general secretary of the Société Royale de Médecine. According
to Vicq d’ Azir medical training should include MP as well as other basic sciences. ‘La
Médecine eclairée par les sciences physiques’ was a brief-lived newspaper that Comte
de Fourcroy founded in 1791. He puts forth his own viewpoint in the preface to the
first issue stating that the study of medicine always begins with the study of physics and
without having studied physics, one cannot become a physician (Duck, 2014). The 1814
updated version of Nysten’s medical lexicon eventually contained a definition of MP.
This definition is noteworthy for being thorough and concise: “Physics applied to the

knowledge of the human body, to its preservation and to the cure of its illnesses.”
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In 1824, the first physics textbook for medical students was published by Pelletan
(Pelletan, 1824). Carlos Matteucci was a physics professor who published a book in
1844 with the aim of having an adequate combination of physics principles and its
new medical applications (Matteucci, 1844). An addendum on medical physics for
‘Miiller-Pouillet’s Lehrbuch der Physik’ was published in 1850s by a physiologist Adolf
Fick. Fick later on published ‘Die medizinische Physik’ in 1855. A book with the title
‘A Text-Book of Medical Physics for the use of Students and Practitioners of Medicine’
was published as the first MP book in English by John Christopher Draper (Draper, 1885).

After a century of sporadic advancements in therapeutic medical treatment, physics
applied to medicine saw a significant relaunch during the last ten years of the nineteenth
century. The discovery of radioactivity by Henri Becquerel in 1896, Rontgen’s discovery
of X-rays in 1895, and Marie Curie’s subsequent discovery of radium are what gave
rise to medical imaging and radiotherapy. The Nobel Prize winning Danish physician
Niels Finsen was a pioneer in the use of infrared and ultraviolet light for medicinal
purposes. He developed the “red room” method of treating smallpox lesions in 1893,
and in 1895 he demonstrated that UV therapy could be used to cure the deforming type
of Tuberculosis (TB) known as lupus vulgaris. Thus, phototherapy came into effect.
The birth of Ultrasound (US) may be traced back to the discovery of piezoelectricity
by Jacques and Pierre Curie in 1881 (Duck, 2010, 2014). Heinrich Hertz’s discovery of
radio waves in 1888 led to Arséne d’Arsonval, in 1895, to develop the first therapeutic
high-frequency heat treatment device (Duck, 2014). MPs now contribute significantly to
the majority of healthcare fields.

2.3 Employment Status and Specialties of Medical Physi-

cists

MPs work in hospitals or as consultants to hospitals, the administrative sector, industry,
or academia (Evans et al., 2016). Regardless of where the MP works, all MPs apply their
physics expertise to the solution of problems in healthcare, and they do so in various but

complementary contexts.

The academic and industrial sectors are home to the first category of MP. Teaching to
MP students and other medical and healthcare professions and/or doing research that is
directly or indirectly related to healthcare are the primary responsibilities of academic

MPs. MPs carry out research in a wide range of fields connected to the use of physics in
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healthcare. This sort of work is far wider in scope than that of a hospital based MP and
includes not just the use of medical devices but also the study of the effects of physical
agents on human health, physiological modelling, computer applications in medicine,

and the development of novel imaging tools and technologies (Evans et al., 2016).

The primary responsibility of hospital based MP is to use their physics expertise to
ensure the optimised, ethical, efficient, safe and scientific use of medical devices as well
as development of new clinical services (Christofides et al., 2016). Regarding medical

devices, several EU directives have been promulgated.

MPs employed in hospitals are frequently found in departments such as D&IR, RO,
NM, and Radiation Protection (RP) that use equipment based on x-rays or radioactive
sources and these are traditionally the four principal areas of specialty for MPs. Ionising
radiations, in the healthcare industry, are commonly referred to as the photons or particles
associated with having adequate energy to ionise molecules in the body if their energy
is absorbed by tissues. MPs also offer services in bioengineering, medical electronics,
Information and Communication Technology (ICT), physiological measurements, audi-
ology, clinical applications of non-ionising radiation (e.g., lasers, ultraviolet light, and

microwaves), and Magnetic Resonance (MR) and US imaging (Evans et al., 2016).

A person who is qualified to practise independently and is eligible to register as a health-
care professional with the title "Medical Physicist’ in one or more of the aforementioned
specialties is referred to as a Clinically Qualified Medical Physicist (CQMP). A CQMP
will then progress to become a Specialist Medical Physicist (SMP) by accumulating
more advanced clinical experience and completing specialist training in their specialty
area (Christofides et al., 2016). EU Directive 2013/59/EURATOM (2013) uses the title
‘Medical Physics Expert’ in lieu of ‘Specialist Medical Physicist’.

2.4 Competences and Responsibilities of Medical Physics

Professionals

The following subsection presents the competences and responsibilities of a MPP as
specified by EU Directive 2013/59/EURATOM (2013), the ‘European guidelines on
MPE’ project (EU Commission, 2014), European and international organisations such
as EFOMP (EFOMP, 1984), (Hand et al., 2012), (Caruana et al., 2014), (Evans et al.,
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2016), (Christofides et al., 2016), (Caruana et al., 2018), (Busoni et al., 2021) and IAEA
(IAEA, 2013), and Maltese Subsidiary Legislation (SL) (S.L.585.01, 2018).

2.4.1 Responsibilities of the Medical Physics Profession as specified
by EU Directive 2013/59/Euratom

According to the EU Directive 2013/59/EURATOM (2013), to guarantee the proper
safety of patients undergoing medical radiodiagnostic and radiotherapeutic treatments, a
high level of competence and a clear description of roles and tasks among all specialists
participating in medical exposure are essential. This is applicable to MPs and other
equivalent experts involved in medical radiological procedures. In the case of MPEs this
is provided in Article 57(1b) and Article 83(2) of the Directive as shown in Appendix A.

2.4.2 Competences of a Medical Physics Professional as specified by
the ‘European Guidelines on Medical Physics Expert’ project
(RP174)

The EU guidance on medical physics expert (EU Commission, 2014) is intended to
improve the implementation of provisions related to the MPE in the Directive and to
facilitate harmonisation of the role and education and training of MPs among the member
states with the goal of enhancing cross-border mobility. The core competences for the

key activities of an MPE as specified by EU guidelines on MPE project are the following:

a) Scientific problem solving service: Identifying instances of less than ideal perfor-
mance while using radiological instruments and verifying that suggested adjustments

have improved performance of the device.

b) Dosimetry Measurements (and other physical agents as appropriate): Evaluation,
calibration, and upkeep of dosimetry-related instrumentation; independent verification

of dose-related quantities supplied by devices (including software devices).

c) Patient Safety / Risk Management: Monitoring of radiological devices and analysis
of clinical protocols involving dosage audit and assessment of incidents that include

inadvertent medical exposures.

d) Occupational & Public Safety / Risk Management (when there is an impact on medical
exposure or own safety): Balancing occupational risk and patient requirements in the

correlation of medical and occupational exposures.
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e) Clinical Medical Device Management: Offer technical assistance and partake in the
specification, selection, acceptance testing, Quality Assurance (QA), commissioning,

installation design, and decommissioning of medical radiological devices.

f) Clinical Involvement: Performing routine radiation protection and Quality Control
(QC) measures for the benefit of the patient. Making use of phantoms to make the
necessary testing and calibration on the modalities before the device may be used on

patients.

g) Development of Service Quality and Cost-Effectiveness: Implementation of new MP
services, and clinical protocols whilst providing appropriate consideration to financial

concerns.

h) Expert Consultancy: Providing professional guidance to the general public in clinics

that might not have MP knowledge.

i) Education of Healthcare Professionals (including MP trainees): A MPP should also

be involved in the training of MP students and the clinical training programmes.

j) Health Technology Assessment: Assuming control over the physics portion of health
technology evaluations pertaining to medical radiological equipment and applications

of radioactive sources.

k) Innovation: Creating new or changing already existing equipment (including software)

and using procedures to better handle clinical issues that have not yet been solved.

Appendix B presents a detailed list of competences that an MPE is expected to possess

for each activity.

2.4.3 Responsibilities of the Medical Physics Profession as specified
by the European Federation of Organisations for Medical
Physics (EFOMP)

Maintaining a high level of service in the hospital is the clinical MPs primary duty
(EFOMP, 1984). There are two distinct functions of an MPP according to the EFOMP.
One function is the one that MPs can perform their clinical roles through their scien-
tific expertise in the field of MP. A second function is that they exercise managerial
roles at a high level when they serve as administrators for the MP service (Evans et al.,
2016). In close collaboration with other healthcare professionals, MPs are in charge

of the standardisation and calibration of medical equipment as well as the precision
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and safety of physical procedures used in clinical applications. The creation of new
procedures, physical methods, and equipment is one of their other duties, along with
research, clinical oversight of the use of medical devices, health technology assessment,
and service development. They also have a duty to educate and teach future MPs as well
as technical employees in the MP department. This obligation extends to physicians,
nurses, medical technical assistants, and more. In their managerial role, often the head
of the MP department, will be accountable to central administration and be in charge of
financial control as well as general hospital and/or a local region organisation (Evans
et al., 2016). Caruana et al. (2014) provides the updates necessary to describe the key
activities of a MPP following the publication of (EU Commission, 2014). Caruana
et al. (2018) elaborates on the role and competences of a MPP as per EU Directive
2013/59/EURATOM (2013) and by the European guidelines on the MPE project (EU

Commission, 2014).

EU Directive 2013/59/EURATOM (2013) is concerned with the role of the MPE in
ionising radiation only. EFOMP has always pushed for a defined role for MPPs also in
non-ionising radiations. For example, the Magnetic Resonance Safety Officer (MRSO)
and the Magnetic Resonance Safety Expert (MRSE) are two professionals that EFOMP
advises for managing safety inside MR units (Hand et al., 2012). Occupational group
2111 of the International Standard Classification of Occupations (ISCO) describes MPs
as the preferred profession for the position of magnetic resonance safety expert when
it states that physicists have the duty of “ensuring the safe and effective delivery of
radiation (ionising and non-ionising) to patients to achieve a diagnostic or therapeutic
result as prescribed by a medical practitioner” (Hand et al., 2012, International Labour

Organisation, 2012).

Specialised Magnetic Resonance Imaging (MRI) techniques have grown significantly
over the past few years, including spectroscopy, diffusion and perfusion weighted imag-
ing, Functional Magnetic Resonance Imaging (fMRI), and synthetic MRI. Many of these
techniques are being combined with Artifical Intelligence (AI) which is becoming more
prevalent in these fields. Moreover, there has been an emergence and development of
novel MRI settings (Positron Emission Tomography (PET)/MRI, Linear Particle Accel-
erator (LINAC)/MRI, interventional MRI), as well as the approval for the clinical use of
extremely high field MRI systems (7 T), with the associated new safety areas concern
(Busoni et al., 2021).
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EFOMP in its Malaga Declaration (2007) insists that the role of radiation protection of
workers and the general public (today known as the radiation protection expert) should be
always assigned to MPPs. The Malaga declaration is at present being updated to create
an updated vision of the role of MPPs. This updated vision includes a role for MPPs in
all medical devices and physical agents used in medicine and including patient, workers,

and the general public (Caruana C.J., personal communication, August 7, 2022).

2.4.4 Responsibilities of the Medical Physics Profession as specified
by the International Atomic Energy Agency (IAEA)

The duty of the CQMP in clinical practice is to collect and analyse clinical physics data
for the diagnosis or treatment of diseases, as well as to optimise or guide other health
care professionals to optimise the use of radiation to guarantee the quality and safety
of therapeutic or diagnostic procedures (IAEA, 2013). According to IAEA (2013) the

responsibilities for a MP are the following:

a) Calibration and verification of measurement instruments: Regular calibration of the

instruments utilised.

b) Technical supervision of equipment operation and maintenance: Setting up acceptance
and commissioning processes for therapeutic, and diagnostic equipment. Working

closely with service engineers.

¢) Records and documentation: Demonstrating adherence to the equipment and process

guidelines.

d) Clinical computing and networking: Ensure systems are operational by testing net-

work integration and data transmission.

e) Research and development: Assessing new technology and looking at the adoption of

new practises while supporting the clinical staff’s preparation for their use.

f) Education and training: Providing medical practitioners, nurses, MP trainees, and

students, with lectures and training in MP.

IAEA issued the core tasks of a CQMP specific to the specialties of Radiotherapy (RT),
D&IR, NM, and RP (IAEA, 2013). The IAEA does not distinguish between MP and
MPE. A CQMP is equivalent to the MPE. It also does not distinguish between MPE and
Radiation Protection Expert (RPE) in healthcare. For the IAEA, RP is part of the duties
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of the MP.

Appendices C and D present a detailed list of competences that a MPP is expected to

possess for each corresponding specialty according to the IAEA.

2.4.5 Responsibilities of the Medical Physics profession as specified
by Maltese legislation

The fundamental legislation for radiation protection in Malta the Basic Safety Standards
for Ionising Radiation Regulations, 2018 are stipulated in LN 210 (L.N.210, 2018).
This LN provides the general responsibilities of an MPE under regulation 107. As of
2020, LN 210 was amended by LN 184 (L.N.184, 2020) and the latest regulation is the
SL 585.01 (S.L.585.01, 2018). It can be stated that there is a general agreement when
comparing the duties of an MPE as stipulated in the Maltese legislation and in the EU
Directive 2013/59/EURATOM (2013) Article 82. Regulation 107 of the SL can be found
in Appendix E.

MPs in Malta specialise in one of three areas: RO, NM, and D&IR (Caruana and Grech,
2016). According to the Ministry for Health in Malta (Duties DIR, 2022), a MPE in
D&IR shall provide guidance about medical radiological tools and make a contribution

to the following:

a) Dosimetry: Using appropriate equipment to analyse the dosage to be given to the

patients during treatment.

b) Radiation protection programme: Participating in the department such as contributing

to equipment selection in the programme.

c) Safety Culture: Dedicated to question any negligence and improve own knowledge
in terms of safety. To maintain ongoing efficiency and optimum usage of medical

radiological devices, such as overseeing routine patients.

d) Diagnostic Reference Levels (DRLs) and Dose Audits: Assuming responsibility of
the dosage distributed to an individual. Dose audits of various medical modalities are

also to be carried out.

e) Optimisation: Optimising procedures prior to their use on patients by utilising phan-

toms and simulations first.
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f) Quality Assurance Programme: Offer technical guidance and take part in specifi-
cation, selection, and acceptance testing, commissioning, installation design and

decommissioning of medical radiological devices.

g) Accidental or unintended medical exposures: The MPE is responsible for any in-
cidents due to unintended medical exposures. The MPE must also report, where

needed, any incidents to the local authorities responsible for such matters.

h) Education and training: The MPE must contribute to the education of MP students
and the clinical training of MP trainees and other staff in relevant departments related
to D&IR.

Similar documents describe the duties of a MPP within RO and NM.

2.5 The Medical Physics Profession in Malta — A Brief
History

Insight to the development of the MP profession in Malta has already been provided in
Chapter 1, Section 1.3. In addition, most Maltese CQMPs obtained their clinical training
in the UK (Caruana et al., 2021). This has been advantageous for the profession because
they were taught by some of the leading European MPs. The Maltese coordinator of the
project insisted with the UK MPs that they utilise the IAEA training manuals (IAEA,
2009), JAEA, 2010), (IAEA, 2011) in all three specialty areas: RO, D&IR, and NM. The
MP profession in Malta is now developing its own training programme locally, which

will again be in accordance with the IAEA standards (Caruana et al., 2021).

2.6 Importance of Vision Statements for a profession

Vision statements are important because they can assist any entity (e.g., profession, or-
ganisation, individual) to define long-term direction and objectives that must be achieved.
According to (Bart, 2001), the vision statement describes the desired future state of the
entity within the ambit of its mission statement. A vision statement should be able to
contribute to the organisation’s or profession’s identity (Cardona and Rey, 2006). The
social impact that a vision statement leaves to the various stakeholders should also be
considered (Collis and Rukstad, 2008). These definitions can be reduced to three core

elements that a vision statement should embody: a fundamental ideology, a vision for
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the future, and acknowledgement of service to stakeholders. A description and purpose
of a profession’s ideals is contained in the vision statement’s fundamental ideology. The
profession’s envisioned future is a description of the services it can provide in the future
and a specification of how the profession benefits its stakeholders, including patients,

other healthcare professionals as well as community and society.

MPPs have historically been associated with ionising radiation based medical devices.
The role of MPPs must evolve along with the medical device technologies and the
utilisation of physical agents aside from ionising radiation. For instance, non-ionising
radiation based imaging and therapeutic technologies need MPPs attention as well
because they are already well-established. The MPP frequently receives requests for help
in other fields such as sophisticated physiological monitoring, Al, and nanotechnology
because the variety of medical radiological tools as well as physical agents employed in
hospitals nowadays transcend the utilisation of both ionising and non-ionising radiation.
EFOMPs competent committee is currently updating its vision, possibly as an update to
the Malaga Declaration, for the MP profession in the direction of medical devices and

physical agents (Caruana C.J., personal communication, August 7, 2022).

2.7 Importance of Strategic Planning for the develop-

ment of the profession

In order to determine a profession’s strategies, it is necessary to identify the needs
of society, environmental factors, organisational capabilities, and any internal weak-
nesses of the profession and external threats. The strategy of any profession is a list
of objectives to help it achieve its vision and the means to achieve those objectives.
Lacking strategic planning, a profession may degrade due to constantly responding to
external pressures (Lawlor, 2010). According to Perera and Peir6 (2012) all kinds of
professions, including those in healthcare, may be guided by strategic planning, which
is a perfectly legitimate and practical technique. According to Caruana (2020) “strate-

gic planning is a systematic process for developing and achieving a desired future vision.”

It is strongly advised that the processes in creating a strategic plan be carried out in
collaboration with the profession’s members as this will guarantee that everyone is aware
of what is occurring and why certain actions were taken in a particular way. Additionally,
it provides a forum for the members of the profession to engage in the creation and

execution of the vision. This would help prevent unpleasant emotions in the future,
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when the strategic plan is being implemented (Caruana, 2020). Perera and Peir6 (2012)
outlined five characteristics that when combined, suggest the need for strategic planning.

These are:

a) Clientele who are more aware and demanding.

b) Increasing numbers of competent and professional rivals.
¢) Limited organisational resources.

d) The client is given more attention than the service.

e) Size and intricacy of the organisation.

Further insight can be obtained in Appendix F.

Each of the above mentioned factors place a profession in a situation where their internal
and external circumstances as well as those of their clients are always changing. It should
be emphasised that there is no single strategic planning model for all professions. Each
profession’s distinct qualities must be considered whilst designing the formal strategic

planning framework (Steiner, 2010).

2.8 Use of SWOT Analysis for the development of strate-
gic plans

SWOT analysis is one of several methods that may be applied to the strategic planning
process of an entity whether organisation or profession (Phadermrod et al., 2019). SWOT
analysis’ primary benefit is its simplicity, which has led to its continuous usage in differ-
ent organisations and top businesses (Ghazinoory et al., 2011). The majority of strategy
development frameworks being utilised are currently based on a SWOT technique model.
Caruana (2020) outlined a list of processes for creating a strategic plan by utilising the

SWOT methodology. This list can be accessed in Appendix G.

Caruana (2020) outlined all the aspects of SWOT which are summarised hereunder:

a) Strength (S): The profession’s strengths are those attributes that will enable it to
accomplish the vision. To prevent the strength from becoming a threat the profession
needs to maintain the quality of its strengths. The core competences are very signifi-
cant strengths that are seen as a strong advantage when compared to other competing

professions.
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b) Weakness (W): Weaknesses of the profession will hinder it from fulfilling the vision.
The critical weaknesses are of great significance. Contrary to core competences,
which guarantee a profession survives, critical weaknesses are a disadvantage that, if

not addressed, can hinder it severly.

¢) Opportunity (O): They are advantageous issues arising from the surrounding envi-
ronment that may be used to accomplish the vision. The profession will be able
to advance and expand if the key opportunities, that is those opportunities with the

greatest benefit value, are identified.

d) Threat (T): These are the drawbacks from the surrounding environment that, if not
addressed, would prevent the vision from being accomplished. Existential threats, are
threats whose effects might entirely disrupt the vision of the profession. They must

be quickly recognised and eradicated.

SWOT analysis offers a way to pinpoint the factors that obstruct or improve the achieve-
ment of the intended vision. Such issues must be identified before the strategic plan can

be developed.

2.9 SWOT Analysis and its use in Healthcare

Incorporating a SWOT analysis in the health sector is unquestionably a useful tool for
medical staff, and its applications range from improving patient care, increased effec-
tiveness in equipment use, and higher standards in hospital administration. Given its
many benefits, SWOT analysis has a bright future in healthcare (Turankar et al., 2014).
SWOT analysis is also very beneficial in healthcare as it assures that there are imperative

advancements in the medical field (Gandolf, 2021).

SWOT analysis was employed by Caruana et al. (2010) for producing a strategic plan
for the role of biomedical physicists in Europe for the education of professionals in
healthcare. A qualitative analysis of biomedical physics curricula offered to professionals
in healthcare throughout Europe recognised the internal strengths and weaknesses. A
review of the literature in the fields of healthcare professional education, and higher
education led to the identification of external opportunities and threats, which were
then categorised according to the traditional Political, Economic, Social-Psychological,

Technological, and Scientific (PEST) categories.
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Aslan et al. (2014) made use of the SWOT analysis to study Turkey’s developing health-
care system. The authors address the demands of an expanding population, Turkey
requires an increase in healthcare staff. To lessen the burden of hospitalisation on public
hospitals, which are mostly focused on chronic illnesses, nursing homes can be utilised.
To raise the proportion of healthcare spending in Turkey’s Gross Domestic Product
(GDP), a more open and unbiased performance management system emphasising patient

and employee satisfaction must be created.

Terzic-Supic et al. (2015) employed SWOT analysis such that a list strategic objectives
could be obtained for the utilisation of hospital management. The authors believed that
programs for formal and informal training are increasingly in demand, particularly for
healthcare staff in executive roles. This was described as a necessity for hospitals in an

environment that is very competitive.

Von Kodolitsch et al. (2015) used SWOT to develop specific medicinal plans for individ-
uals with aortic illness. The authors began by defining the therapy’s objective and listing
all evidence-based treatment choices. In a subsequent stage, they evaluated each therapy
option’s advantages and disadvantages using a SW matrix. The authors employed the
SWOT matrix to create a customised medical plan by matching "SW” with ”OT” in
the final stage, where they evaluated opportunities and threats specific to the particular

patient.

Figueira et al. (2016) conducted a SWOT analysis of the current MP profession in
Portugal with the purpose of identifying potential measures that may be performed
to improve the state of the profession. Based on the response of 83 Portuguese MPs,
the most common strength was the dedication of the MPs towards the profession. A
weakness mentioned was the lack of professional recognition. The growing need of new
installations was seen as an opportunity and one main threat mentioned was the pressure
from other professionals such as radiographers that are performing some MPs tasks. The
authors concluded that it was beneficial to use SWOT in assisting the MPs in creating a

strategic action plan to enhance the existing state of affairs.

Topor et al. (2018) made use of SWOT in interprofessional healthcare education at
academic medical centres. A workshop consisting of a webinar and an in-person presen-
tation was conducted and the main objective of this workshop was to educate participants

on how to create interprofessional learning activities using SWOT analysis. The session
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was well-received by the participants, who felt that it achieved the intended learning

goals.

Through the use of a SWOT analysis Andersson et al. (2021) concluded that Al will
alter the MP profession by increasing opportunities linked to the use of Al in healthcare.
The survey amassed a 40% response rate of which 90% believed that AT might alter how
MP is practised, and 81% believe that Al does not pose a risk to the MP profession. The
majority of respondents supported using Al in educational programmes. The author’s
understanding is that occupational readiness for Al was usually poor among the partici-

pants and was a weakness that needed to be addressed with some urgency.

Vella et al. (2022) used SWOT to analyse the constancy testing programme in a major
hospital in Malta for medical imaging devices. The study showed that the present
constancy testing programme has several advantages due to the team having analytical
expertise, but also some disadvantages, mostly due to the profession in Malta being
so new. Several opportunities for the programme to be enhanced were identified such
as there being a rise in the utilisation of diagnostic medical imaging devices which is
beneficial for the MPPs. Nevertheless, there are some threats such as possible loss of
MPPs who conduct these tests.

2.10 Conclusion

The literature related to the study was critically reviewed in this chapter. The research
methodology that was employed in the study will be described and discussed in the next

chapter.



Chapter 3

Research Methodology

3.1 Introduction

The project’s methodology is described in this chapter. The methodology used needs
to be designed in a way that addresses the objectives of the study. A methodology
is made up of a research approach, philosophical perspective, research strategy, data
collection technique/procedure/tool, and a data analysis technique. A mixed-method
research approach was used in this study, the philosophical perspective was pragmatic,
the research strategies were a qualitative survey of relevant documents for the vision
statement and a mostly quantitative survey of the opinions of Maltese MPs to identify
the SWOT themes, the data collection techniques were document analysis for the vision
statement and a semi-structured online questionnaire for the SWOT themes, the data
collection tool for the SWOT was a specially designed thematic template, the data

analysis technique was SWOT analysis.

3.2 Research Approach

A mixed-method research approach was adopted for this study. A mixed-method study
is one that uses both qualitative and quantitative methods of data collection and analysis.
This kind of research helps a researcher to qualitatively comprehend complex issues
as well as to utilise statistical analysis when necessary (Creswell, 1999). According
to Rossman and Wilson (1994) this approach is particularly useful because it has the
potential to better understand the issues through different lenses and obtain eclectic data
that better respond to the perspectives and opinions of the stakeholders relevant to the
study. In this study, a qualitative document analysis of relevant documents (legislative

and documents from international and professional organisations) was used to formulate

19
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the vision statement that would guide the strategic planning whilst a mostly quantitative
survey was utilised to generate comprehensive SWOT thematic data from CQMPs in
Malta. In this way the data collected would better reflect the actual state of the profession

with respect to the vision statement.

3.3 Philosophical Perspective

One of the most prevalent philosophical schools of thought in research today is pragma-
tism, which was employed in this study. Pragmatism allows for a free choice to use any
methodology and research analyses such as to ensure that the study’s research objectives

are achieved (Legg and Hookway, 2008).

3.4 Research Strategies

A research strategy is a comprehensive plan for carrying out a research study that enables
the methodical and timely execution of research to yield high-quality findings and
thorough reporting. The research strategies for formulating the vision statement and

identifying SWOT themes are described in Subsections 3.4.1 and 3.4.2 below.

3.4.1 Research strategy for developing the vision statement for the

Medical Physics profession in Malta

Since we live in a globalised world and since Malta is part of Europe the creation
of the vision statement was carried out via a document analysis of relevant EU (and
associated national) legislation and the international and European literature about the

MP profession.

3.4.2 Research Strategy for the identification of SWOT themes

The research strategy for the identification of the SWOT themes was a mostly quantitative
survey among MP professionals in Malta. The aim of the survey was to capture the SWOT
themes. The formulation of the queries in the questionnaire was guided by the vision
statement. The questionnaire was designed to identify what strengths the profession has
with respect to the vision statement, to identify if there were any weaknesses that would
hinder the achievement of the vision, any opportunities available to MPs to help them

achieve the vision and any threats that would stop them from achieving the vision.



Chapter 3. Research Methodology 21

3.5 Data Collection Techniques/Procedures/Tools

The data collection techniques/procedures/tools for the vision statement and the SWOT

themes are identified in Subsections 3.5.1 and 3.5.2 respectively.

3.5.1 Data Collection Techniques/Procedure/Tool for the vision state-

ment

The data collection techniques used for the vision statement was document analysis.
Document analysis was performed on documents from European (EU Commission,
2014) and/or International organisations that seek to represent or assist MP societies such
as EFOMP (EFOMP, 1984), (Hand et al., 2012), (Caruana et al., 2014), (Evans et al.,
2016), (Christofides et al., 2016), (Caruana et al., 2018), (Busoni et al., 2021) and IAEA
(IAEA, 2013) as well as legal instruments provided by the EU such as the Directive
2013/59/EURATOM (2013). Moreover, local SL (S.L..585.01, 2018) was also analysed.

3.5.2 Data Collection Techniques/Procedure/Tool for identifying the
SWOT themes

The primary data collection technique used for identifying the SWOT themes was an
online anonymous semi-structured questionnaire. The Google Forms software was used
to collect the data. The questionnaire was made available to all CQMPs in Malta and the
survey was filled on a voluntary basis. The semi-structured questionnaire with the MPPs
aided in presenting viewpoints that were required to assess the current situation of the

MP profession in Malta with respect to the suggested vision statement.

Data was collected following ethical clearance from the Faculty Research Ethics Commit-
tee (FREC). The questionnaire was placed online so that prospective participants would
be able to complete the questionnaire at their own convenience. An online survey was
also seen as beneficial when compared to an interview since the data would not have to
be transcribed manually which enabled the time that would have been taken to transcribe
the surveys, to be used more effectively. It was decided that the questionnaire would
be anonymous so that participants would be free to express their opinions without fear
of repercussion. A questionnaire is considered anonymous if it does not seek personal
information, such as their name or email address. As a result, it is impossible to discern

any variables in the replies that may be connected to a respondent. Some advantages and
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disadvantages of anonymous questionnaires are listed in Table 3.1.

Establishing the main objectives would be the first stage in developing a questionnaire.
What is it that you want to learn? What are the particular research questions? Five
criteria were outlined by Fowler Jr and Fowler (1995) as a roadmap for creating effective
questions. These five points were used to guide the formulation of the questions. These

five criteria can be found in Appendix H.

The online semi-structured questionnaire, took around one hour for the participant to
complete and mainly consisted of close-ended questions with an attached Likert scale
of the form: ‘Strongly Agree’, ‘Agree’, ‘Not Sure’, ‘Disagree’, ‘Strongly Disagree’
whilst other questions required simple ‘yes’ or ‘no’ replies. However, a few open-ended
questions were also used when it was deemed that more insight needed to be gathered
on certain queries. The questionnaire consisted of six sections. Section one consisted
of some general questions with the aim of identifying any accreditations the participant
might possess whilst introducing them to the roles and responsibilities identified in the
proposed vision statement. Section two and three sought to identify further possible
internal strengths and weaknesses of the MP profession in Malta respectively with respect
to the proposed vision statement whilst sections four and five sought to identify external
environmental opportunities and threats of the MP profession in Malta respectively.
Finally, section six contained some concluding questions. The full questionnaire can be

found in Appendix .

TABLE 3.1: Benefits and limitations of anonymous questionnaires.

Benefits Limitations

Participants are more inclined to respond hon- | Unable to conduct any follow ups.
estly and in more details on certain matters.

Higher participation rate. Specific issues cannot be referenced to the re-
spondent to see if the situation has been rectified.

Instantaneous recording of participant responses | People talk more easily than they write.
into a database.

Less pressure is exerted on the participants to
give an immediate response.
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3.6 Data Analysis Techniques

The data analysis techniques used to analyse the vision statement and the SWOT themes

are presented in Subsections 3.6.1 and 3.6.2 respectively.

3.6.1 Method of analysis for the vision statement

The EU, EFOMP, IAEA, and LN documents were analysed by searching for the following
words within the documents: vision, future, role, competences, responsibilities, duties,
key activities. A vision statement was then formulated which encompassed the future
mission for MPs as envisaged by EFOMP.

3.6.2 Method of analysis for the SWOT themes

The main aim of the design of the questionnaire was to encourage SWOT topics to be
identified. Table 3.2 presents the thematic template that was used to analyse the data and

explicitly showing the SWOT categories.

Numerical data analysis was performed by using Microsoft Excel. The quantitative data
from the questionnaire were analysed using descriptive statistics. To analyse such data
the mean score was obtained. Averaging was used to analyse questions that have an
ordinal categorical (Likert) scale (e.g., strongly agree, agree, not sure, disagree, strongly
disagree). A level of agreement score was achieved by assigning values +2.0 = ‘Strongly
Agree’, +1.0 = ‘Agree’, 0.0 = ‘Not Sure’, —1.0 = ‘Disagree’, —2.0 = ‘Strongly Disagree’
to the Likert scale and computing the average. A value between +0.5 and +2.0 indicated
agreement with the statement with a value above +1.0 indicating strong agreement.

Corresponding negative values indicated disagreement and strong disagreement whilst

TABLE 3.2: Design of the SWOT template.

Internal Factors

Strengths Weaknesses

External Factors

Opportunities Threats
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a value in the range —0.5 < Mean < 0.5 indicated a more neutral, indecisive or

ambiguous stance.

3.7 Piloting the Questionnaire

This research study was aiming at obtaining responses from all CQMPs in Malta, which
accounts to a maximum of 20 possible participants. To avoid further loss of participants
due to the fact that any participant taking part in a pilot study would have had to be
excluded from the main study, the questionnaire was not tested for content validity
and reliability on the participants but by intensively consulting the principal supervisor
and co-supervisor. The principal supervisor is a world authority on the use of strategic
planning in MP, and the co-supervisor is the president of the MAMP. Both analysed
the questionnaire several times, each time improving the content and simplifying the
structure and language to increase clarity. As a double check, a short evaluation of the
questionnaire was also added as a supplement to the main questionnaire. The evaluation

sheet and a summary of the responses are shown in Appendix J.

3.8 Ethical Considerations

The research study was approved by the FREC of Health Sciences of the University
of Malta. Since the questionnaire was totally anonymous the research proposal did
not present any potential issues in the domain of research ethics and/or data protection,
therefore data collection was authorised by FREC. FREC approval can be found in
Appendix K.

3.9 Limitations of the Research Methodology

The main limitation in such questionnaires is usually the low response rate. This will be

discussed at a later stage of the dissertation.

3.10 Conclusion

The study’s methodology was discussed in this chapter. Chapter 4 presents the results

obtained as well as a thorough discussion of the data.



Chapter 4

Results and Discussion

4.1 Introduction

This chapter provides the proposed vision statement for the MP profession in Malta.
Data obtained from the semi-structured questionnaire is documented and discussed. This
includes internal strengths and weaknesses and external opportunities and threats of the
profession with respect to the vision statement from the perspective of the local MPs.
This chapter ends by proposing a list of strategic objectives for achieving the proposed

vision.

4.2 Vision Statement for the Medical Physics profession

in Malta

Given the present work being done by the EFOMP Professional Matters committee
(EFOMP, n.d) regarding the future role of MPs, it was decided to adopt the version of
the vision statement as being suggested by the EFOMP professional matters committee
at the time that the questionnaire was being finalised. The proposed vision statement

being proposed at the time was:

“The Medical Physics profession will be recognised by all healthcare stakeholders as
contributing to maintaining and improving the quality, safety and cost-effectiveness of
healthcare services through patient-oriented activities requiring expert action, involve-
ment or advice regarding the specification, selection, acceptance testing, commissioning,

quality assurance, decommissioning and optimized clinical use of present and future

25
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medical devices and regarding patient risks from all associated physical agents includ-
ing protection from such physical agents, installation design and surveillance, and the
prevention of unintended or accidental exposures to physical agents; all activities will be
based on current best evidence or own scientific research when the available evidence is
not sufficient. The scope includes risks to volunteers in biomedical research and carers
and comforters. Medical Physics Professionals will also take on at the expert level the
added function of the protection of workers and the general public from physical agents
(such as Radiation Protection Expert, Magnetic Resonance Safety Expert and Laser

Safety Expert).” (Caruana C. J., personal communication, March 22, 2022).

4.3 Questionnaire Section 1: General Questions

Questions 1.1 to 1.3 provided some background information about the participants. The
questionnaire garnered a total of eight responses out of the 20 clinical MPs in Malta
resulting in a response rate of 40%, which is a normal response rate to such question-
naires. The areas of specialty of the MPs which took part in the survey were as follows:
three from RO, three from D&IR, and two from NM. There were therefore a similar
number of responses from all three specialty areas. The sample was therefore considered

as sufficiently representative of the Maltese MP profession.

In Q1.4, the MPs were asked if they were certified as MPEs by the RPC, where eight
(100%) replied as yes whilst none (0%) replied as no. Having such a high percentage of
MPs certified as MPE:s is a strength for the profession.

Questions 1.5 to 1.7 queried the participants regarding the following sections of the
vision statement “Medical Physics Professionals will also take on at the expert level
the added function of the protection of workers and the general public from physical
agents (such as Radiation Protection Expert, Magnetic Resonance Safety Expert and
Laser Safety Expert).” In Q1.5, the MPs were asked if they are certified also as RPEs
by the RPC, where six (75%) replied as yes whilst two (25%) replied as no. This is
also considered a strength since the majority are recognised also as RPEs. The two
respondents that replied no in Q1.5 were from RO, but in fact it is common knowledge
that there are many RPEs in RO. Q1.6 and Q1.7 asked if the participants were certified
as MRSE and Laser Safety Expert (LSE) respectively by any accredited organisation to
which all (100%) replied no for both questions. With regard to the vision statement this

can be seen as a weakness since none of the MPs in Malta are recognised as a MRSE nor
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as a laser safety expert. This is indeed a pity as courses for certification in these areas are
easily available (the Institute of Physics and Engineering in Medicine (IPEM), UK holds
such course regularly). MPs should be encouraged by MAMP to attend such courses.

Questions 1.8 to 1.16 queried the participants with regard to the following section of the
vision statement “the specification, selection, acceptance testing, commissioning, quality
assurance, decommissioning and optimized clinical use of present and future medical
devices and regarding patient risks from all associated physical agents including protec-
tion from such physical agents, installation design and surveillance, and the prevention
of unintended or accidental exposures to physical agents” with respect to the following
device categories: ionising radiation based medical devices, non-ionising radiation based
medical devices, all medical devices, and no medical devices. The tables generated for
each question show the observed frequencies for each Device Category by Specialty

Area of the respondents.

In Q1.8, participants were asked for which categories of medical devices are MPs in
Malta involved with respect to specification and procurement. The results are shown
in Table 4.1. Out of the eight participants, seven (87.5%) answered that MPs in Malta
are involved in the specification and procurement of ionising radiation based medical
devices and five out of eight (62.5%) answered non-ionising radiation based medical
devices. This means that MPs are quite strong in the specification and procurement
of theses two specific categories of devices. However, only two out of eight (25%)
answered that MPs are involved in the specification and procurement of all medical
devices which is a weakness with respect to the vision statement. Overall, the perception
is therefore that MPs in Malta are involved in the specification and procurement of
ionising and non-ionising radiation based medical devices but very little outside these
two traditional categories. Hence with respect to the vision statement which states
that MPs should endeavour to involve themselves in all medical devices the position
of the profession is still weak. This is expected since the profession is a very young
profession in Malta. However, the profession should endeavour to expand its scope of
practice to beyond radiation-based devices as recommended by the vision statement. In
its meeting of August 2022 in Dublin the EFOMP Council approved a new Work Group
to make proposals regarding the involvement of MPs in Physiological Measurement
(Caruana C.J., personal communication, 5 September, 2022). MPs are already involved
in this specialty in several countries in Europe (notable Finland and the UK). In addition,

MPs are also involved in Audiology in Germany, Holland and Austria (Caruana et al.,
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TABLE 4.1: Crosstab for Specialty Area and Device Category of Q1.8.

Device Category

Ionising Non-Ionising
radiation radiation

based based ) All .
. . medical devices
medical medical
devices devices
Specialty Re'tdlatlor? Oncology Count 2 1 2
Area Diagnostic and
Interventional Count 3 3 0
Radiology
Nuclear Medicine Count 2 1 0
Total 7 5 2

2014). The MAMP should work with the University of Malta to introduce such areas
in the curriculum. The author of this thesis has been advised that the University will be
introducing Physiological Measurement in a revised MSc Medical Physics curriculum

for October 2023 (Caruana C.J., personal communication, 5 September, 2022).

There are higher percentages of MPs from D&IR (100%) than MPs from RO and NM
(33.3% and 50% respectively) who perceive that MPs are involved in the specification
and procurement of non-ionising radiation based medical devices. This is probably
because the MPs in D&IR are increasingly involving themselves in quality control of
ultrasound and MRI. There are presently however moves to introduce an MR-LINAC
and this would of necessity nudge MPs in RO to involve themselves more in non-ionising
radiation devices. Meanwhile only two MPs from RO (66.6%) perceive that MPs are
involved in the specification and procurement of all medical devices. This is probably
due to the fact that MPs in RO also use a large number of ancillary medical devices (e.g.,

applicators, moulds and other patient restraint devices).

In Q1.9, participants were asked for which medical device categories are MPs in Malta
involved in acceptance testing. The results are shown in Table 4.2. Out of the eight
respondents, seven (87.5%) answered that MPs in Malta are involved in the acceptance
testing of ionising radiation based medical devices and five out of eight (62.5%) an-
swered non-ionising radiation based medical devices. This means that MPs are again
quite strong in these two specific categories of devices. However, again only two out
of eight (25%) answered that MPs are involved in the acceptance testing on all medical

devices which is a weakness with respect to the vision statement. Overall, the perception
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TABLE 4.2: Crosstab for Specialty Area and Device Category of Q1.9.

Device Category

Ionising Non-Ionising
radiation radiation

based based ) All .
. . medical devices
medical medical
devices devices
Specialty Re'tdlatlor? Oncology Count 2 1 2
Area Diagnostic and
Interventional Count 3 3 0
Radiology
Nuclear Medicine Count 2 1 0
Total 7 5 2

is therefore again that MPs in Malta are involved in the acceptance testing of ionising and
non-ionising radiation based medical devices but very little outside these two categories.
Hence with respect to the vision statement which states that MPs should endeavour to
involve themselves in the acceptance testing of all medical devices, the position of the
profession is still weak. The profession should strive to expand acceptance testing to all

medical devices as discussed earlier.

There are again larger percentages of MPs from D&IR (100%) than MPs from RO and
NM (33.3% and 50% respectively) who perceive that MPs are involved in the acceptance

testing of non-ionising radiation based medical devices.

In Q1.10, participants were asked for which medical device categories are MPs in Malta
involved in commissioning. The results are shown in Table 4.3. All of the participants
(100%) answered that MPs in Malta are involved in the commissioning of ionising radia-
tion based medical devices and six out of eight (75%) answered that they are involved
in the commissioning of non-ionising radiation based medical devices. This means that
MPs are again very strong in these two specific categories of devices. However, none
of the participants indicated that they are involved in the commissioning of all medical
devices which is a weakness with respect to the vision statement. This could be due to
the fact that other healthcare professionals are doing the commissioning on these medical
devices or that little is being done. Overall, the perception is therefore that MPs in Malta
are involved in the commissioning of ionising and non-ionising radiation based medical
devices only. Hence with respect to the vision statement, the MPs should endeavour to

involve themselves in the commissioning of all medical devices as discussed previously.
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TABLE 4.3: Crosstab for Specialty Area and Device Category of Q1.10.

Device Category

Ionising Non-Ionising
radiation radiation

based based ) All .
. . medical devices
medical medical
devices devices
Specialty Re'tdlatlor? Oncology Count 3 2 0
Area Diagnostic and
Interventional Count 3 3 0
Radiology
Nuclear Medicine Count 2 1 0
Total 8 6 0

All the participants (100%) in the study indicated that MPs in each respective specialty
area perceive that MPs in Malta are involved in the commissioning of ionising radiation
based medical devices. On the other hand, there are larger percentages of MPs from RO
and D&IR (66.7% and 100% respectively) than MPs from NM (50%) who perceive that
MPs are involved in the commissioning of non-ionising radiation based medical devices.

This can be explained by the fact that PET-MRI is not yet available in Malta.

In Q1.11, participants were asked which medical devices do MPs in Malta perform QA
on. The results are shown in Table 4.4. Out of the eight respondents, seven (87.5%)
answered that MPs in Malta are involved in the QA of ionising radiation based medical
devices and five out of eight (62.5%) answered non-ionising radiation based medical
devices. Hence, meaning that MPs are again quite strong in these two specific categories
of devices. However, only one of the participants (12.5%) answered that MPs are in-
volved in the acceptance testing of all medical devices which is a weakness with respect
to the vision statement. Overall, the perception is therefore that MPs in Malta are again
mostly involved in the QA of ionising and non-ionising radiation based medical devices.
With respect to the vision statement, which states that MPs should endeavour to involve
themselves in the QA of all medical devices, the position of the profession is still weak.

The profession should work to increase its involvement in the QA of all medical devices.

There are larger percentages of MPs from D&IR and NM (both 100%) than MPs from
RO (66.7%) who perceive that MPs are involved in the QA of ionising radiation based
medical devices. This is probably because the MPs in D&IR and NM involve themselves
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TABLE 4.4: Crosstab for Specialty Area and Device Category of Q1.11.

Device Category

Ionising Non-Ionising
radiation radiation

based based ) All .
. . medical devices
medical medical
devices devices
Specialty Re'tdlatlor? Oncology Count 2 1 1
Area Diagnostic and
Interventional Count 3 3 0
Radiology
Nuclear Medicine Count 2 1 0
Total 7 5 1

extensively in QA. It might also be because QA in RO might also involve the manufac-
turer to a higher extent given that the profession is still young in Malta and therefore the

level of experience in RO is less than desirable.

In Q1.12, participants were asked for which medical device categories are MPs in Malta
involved in decommissioning. The results are shown in Table 4.5. Out of the eight re-
spondents, four (50%) answered that MPs in Malta are involved in the decommissioning
of ionising radiation based medical devices, two (25%) answered non-ionising radiation
based medical devices, one (12.5%) answered all medical devices, and three (37.5%) an-
swered that they do not partake in the decommissioning of any medical devices. Overall,
the perception is therefore that MPs in Malta are barely involved in the decommissioning
process with only 50% stating that they are involved with regards to ionising radiation
medical devices, whilst 37.5% do not perform this duty on any medical device. However,
one must remark that the process of medical device decommissioning is still a grey
area in Malta (Caruana C. J., personal communication, September 5, 2022). The 37.5%
of the participants that indicated that they do not perform decommissioning on any
medical devices correspond to MPs in D&IR. However the duties of a MP in D&IR,
according to the Ministry for Health in Malta do include that they should contribute to
the decommissioning of medical radiological devices as shown in Subsection 2.4.5 under
(f). It could be that MPs are not performing such duties due to other more pressing work.
Hence with respect to the vision statement which states that MPs should endeavour to
involve themselves in the decommissioning of all medical devices, the position of the
profession is very weak. As indicated by the vision statement, MPs should strive to be

part of the decommissioning of all medical devices.
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TABLE 4.5: Crosstab for Specialty Area and Device Category of Q1.12.

Device Category

Ionising Non-Ionising

radiation radiation All
. None of
based based medical
. . . the above
medical medical devices
devices devices
Specialty R'fldlatlor.l Oncology Count 2 1 1 0
Area Diagnostic and
Interventional Count 0 0 0 3
Radiology
Nuclear Medicine Count 2 1 0
Total 4 2 1 3

In Q1.13, participants were asked which medical devices do they optimise. The results
are shown in Table 4.6. Out of the eight respondents, seven (87.5%) answered that MPs
in Malta are involved in optimising the clinical use of ionising radiation based medical
devices and five out of eight (62.5%) answered non-ionising radiation based medical
devices so again MPs are quite strong in these two specific categories of devices. How-
ever, only one of the eight participants (12.5%) answered that MPs optimise the clinical
use of all medical devices. With respect to the vision statement this is considered as a
weakness. Overall, the perception is therefore that MPs in Malta are mostly involved in
optimising the clinical use of ionising and non-ionising radiation based medical devices.
With respect to the vision statement, which states that MPs should endeavour to involve
themselves in optimisation of the clinical use of all medical devices, the position of the
profession is still weak. As advised by the EFOMP vision statement, MPs should involve

themselves in optimising the clinical use of all medical radiological equipment.

In Q1.14, participants were asked if MPs in Malta provide advice regarding patient
risks from medical device associated physical agents including protection from such
physical agents for the following categories of physical agents: ionising radiation, non-
ionising radiation, and all physical agents (vision statement: “patient risks from all
associated physical agents including protection from such physical agents, installation
design and surveillance, and the prevention of unintended or accidental exposures to
physical agents”). The results are shown in Table 4.7. Out of the eight respondents,
all (100%) answered that MPs in Malta provide advice in cases of ionising radiation
and four out of eight (50%) answered that advice is provided in cases of non-ionising
radiation. Hence, meaning that MPs are again quite strong in these two specific cate-

gories of devices. However, none of the MPs (0%) provide advice regarding patient risks
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TABLE 4.6: Crosstab for Specialty Area and Device Category of Q1.13.

Device Category

Ionising Non-Ionising
radiation radiation All
based based ) .
. . medical devices
medical medical
devices devices
Specialty Re'tdlatlor? Oncology Count 2 1 1
Area Diagnostic and
Interventional Count 3 3 0
Radiology
Nuclear Medicine Count 2 1 0
Total 7 5 1

TABLE 4.7: Crosstab for Specialty Area and Device Category of Q1.14.

Device Category

Ionising  Non-Ionising
radiation radiation

based based P;lyesllltsl
medical medical &
devices devices
Specialty Ré‘ldlatIOI? Oncology Count 3 1 0
Area Diagnostic and
Interventional Count 3 2 0
Radiology
Nuclear Medicine Count 2 1 0
Total 8 4 0

and protection from all physical agents which is a weakness with respect to the vision
statement. This indicates that the general notion of physical agents is not well established
here but just ionising and non-ionising radiation and in the case of the latter this is limited
to only MRI and Ultrasound (US) — but not lasers, ultraviolet, infra-red, visible. As
advised by the EFOMP vision statement, the profession should work to increase their

knowledge and skills with regards to patient risks and protection from all physical agents.

There is a very high percentage of MPs from RO, D&IR, and NM (all 100%) who
perceive that MPs in Malta are involved in providing advice regarding patient risks
from ionising radiation. On the other hand, there are larger percentages of MPs from
D&IR (66.7%) than MPs from RO and NM (33.3% and 50% respectively) who perceive

involvement in patient risk from non-ionising radiation. This is almost certainly because
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of the involvement of D&IR physicists in MRI and US imaging and the fact that in Malta
there is not an MR-LINAC or PET-MRIL

In Q1.15, participants were asked for which medical device categories are MPs in Malta
involved in the design and installation of the new facilities. The results are shown in
Table 4.8. All of the participants (100%) answered that MPs in Malta are involved in the
design and installation of ionising radiation based medical devices and five out of eight
(62.5%) answered that they are involved in the design and installation of non-ionising
radiation based medical devices. This means that MPs are again very strong in these two
specific categories of devices. However, none of the participants indicated that they are
involved in the design and installation of all medical devices which is a weakness with
respect to the vision statement. This could be attributed to the fact that the MP team in
Malta is very small and there is simply not enough physicists to cater for installation
and surveillance of all medical devices. Overall, the perception is therefore that MPs in
Malta are involved in the design and installation of ionising and non-ionising radiation
based medical devices. However, with respect to the vision statement which states that
MPs should endeavour to involve themselves in the design and installation of all medical

devices, the position of the profession is still weak.

In Q1.16, participants were asked for which of the medical devices do MPs in Malta
provide advice regarding the prevention of unintended or accidental exposures to physical
agents. The results are shown in Table 4.9. All of the participants (100%) answered
that MPs in Malta provide advice regarding the prevention of unintended or accidental

exposures of ionising radiation based medical devices. However, three out of eight

TABLE 4.8: Crosstab for Specialty Area and Device Category of Q1.15.

Device Category

Ionising  Non-Ionising
radiation radiation

based based . All .
) ) medical devices
medical medical
devices devices
Specialty Ra.ldlatlol? Oncology Count 3 2 0
Area Diagnostic and
Interventional Count 3 2 0
Radiology
Nuclear Medicine Count 2 1 0
Total 8 5 0
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TABLE 4.9: Crosstab for Specialty Area and Device Category of Q1.16.

Device Category

Ionising Non-Ionising
radiation radiation

based based ) All .
. . medical devices
medical medical
devices devices
Specialty Re'tdlatlor? Oncology Count 3 2 0
Area Diagnostic and
Interventional Count 3 0 0
Radiology
Nuclear Medicine Count 2 1 0
Total 8 3 0

(37.5%) answered that they provide advice regarding the prevention of unintended or

accidental exposures of non-ionising radiation based medical devices.

Questions 1.17 to 1.19 queried the participants with regard to the following section of the
vision statement “The Medical Physics profession will be recognised by all healthcare
stakeholders as contributing to maintaining and improving the quality, safety and cost-
effectiveness of healthcare services through patient-oriented activities requiring expert
action”. The responses were analysed by attaching a categorical Likert scale with +-2.0 =
‘Strongly Agree’, +1.0 = ‘Agree’, 0.0 = ‘Not Sure’, —1.0 = ‘Disagree’, —2.0 = ‘Strongly
Disagree’ and a mean computed. A value between +0.5 and +2.0 indicated agreement
with the statement with a value above +1.0 indicating strong agreement. Corresponding
negative values indicated disagreement and strong disagreement whilst a value in the
range —0.5 < Mean < +0.5 indicated a more neutral, indecisive or ambiguous stance.
Table 4.10 presents a statistical summary of the results where N refers to the number of

participants and Mean is the average score of the responses.

In Q1.17, participants were asked if the MP profession in Malta is seen by stakeholders
as contributing significantly to the over-arching mission of the wider healthcare system of
which it forms part. Results show that on average the MPs generally agree (mean Likert

score = 4-0.75) with this statement which is a strength with respect to the vision statement.

In Q1.18, participants were asked if the MPs in Malta are aware of what is internationally
considered best practice in their specialty area. Results show that the MPs strongly agree

(mean Likert score = +1.50) that they are well informed of the procedures and techniques
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TABLE 4.10: Statistical summary of the results obtained for Q1.17 till Q1.19.

Strongly Agree Not Disagree  Strongly

N Mean Agree % %o Sure % %0 Disagree %
Q117 8 +0.75 12.5 50 37.5 0 0
Q118 8 +1.50 25 75 0 0 0
Q119 8 0 12.5 25 25 25 12.5

in their corresponding specialty area. This can be considered as a core competence with

respect to the vision statement.

In Q1.19, the participants were asked to what extent they agree with the statement that
“There has never been a shortage of material resources that are required to enable me
to deliver my professional services to the healthcare system”. The results were neutral
(mean Likert score = 0), with three out of eight (37.5%) participants disagreeing and two
out of eight (25%) not being sure with this statement which is worrying because this
means that MPs may be suffering from a shortage of the resources necessary for them to
deliver an effective and safe service, which can be considered as a weakness of the MP

profession in Malta with respect to the vision statement.

In Q1.20 when asked what specific unique benefits the MP profession in Malta provides
and to whom (patients, other healthcare professionals, hospital management), the respon-
dents generally agreed that the MP profession provides safe and accurate MP services to
patients, other healthcare staff, and the general public. It was also identified that the MP
profession provides education to students from various professions. The following are

some quotes by the respondents.

“Medical Physics education to students, patient safety advice to healthcare staff, diagnos-
tic systems are up-to-date due to QA testing.”
“In Malta, in Nuclear Medicine, the physicists have significant contact with patients, both
for radiation protection and therapy aspects.”
“Since we are a small country and most clinical physicist are based in the single largest

hospital, our impact can reach hundreds of thousands of patients every year.”

One respondent noted the integrity and scientific excellence that each specialty strives to

provide to the hospital management:
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“In-depth knowledge in the specialty area helps hospital management better understand
certain requirements for improvement with respect to patient services, provide guidance
to hospital management when certain goals are to be reached, and thus help advance

patient clinical services in both diagnostic and therapeutic areas.”

It is clear from the responses that there is a wide range of people that benefit from
services the MP profession in Malta provides which is a strength with respect to the

vision statement.

4.4 Questionnaire Section 2: Possible Internal Strengths

of the Medical Physics profession in Malta

Questions 2.1 till 2.8 were analysed by attaching the previous Likert scale and their mean
score was obtained from the responses. Table 4.11 presents a statistical summary of the

results.

In Q2.1 MPs were asked to what extent they agree with the statement that “Medical
Physicists in Malta have a deep techno-scientific expertise regarding medical devices
used in their specialty and their clinical use.” The MPs agree that this is a strength
of the profession with 37.5% saying they strongly agree (mean Likert score = +1.25).
With respect to the vision statement a MP should have a deep understanding of medical
devices used in their specialty area. MP is the only profession in healthcare with a strong

understanding of the technology and optimised clinical application.

In Q2.2, participants were asked to what extent they agree with the statement that “Medi-
cal Physicists in Malta have a deep techno-scientific expertise regarding the protection
of patients, workers and the general public from ionising radiation and other physical
agents used in their specialty.” The respondents strongly agree with this statement (mean
Likert score = 41.25). MPs in Malta consider that they are highly capable of handling
such agents which is a strength with respect to the vision statement. Physical agents
provide considerable medical benefits, and their usage is steadily rising. However, there
is a risk component as well, and when employed by individuals who lack appropriate

understanding, they constitute a source of unnecessary risk.

In Q2.3 participants were asked to what extent they agree with the statement that “Medi-

cal Physicists in Malta have strong analytical, problem-solving, and trouble-shooting
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TABLE 4.11: Statistical summary of the results obtained for Q2.1 till Q2.8.

Strongly Agree Not Disagree  Strongly

N Mean Agree % % Sure % %0 Disagree %
Q2.1 8 +1.25 37.5 50 12.5 0 0
Q22 8 +1.25 37.5 50 12.5 0 0
Q23 8 +1.25 25 75 0 0 0
Q24 8 +1.13 12.5 87.5 0 0 0
Q25 8 +0.75 0 75 25 0 0
Q2.6 8 +1.25 25 75 0 0 0
Q2.7 8 +1.00 25 50 25 0 0
Q28 8 +0.50 0 62.5 25 12.5 0

skills.” The survey showed that the respondents strongly agree with this statement (mean
Likert score = +1.25). MP services require strong problem solving skills. The requi-
site that MPs possess a first degree with a strong physics and mathematics component
guarantees that only those of particularly high analytical skills are allowed to enter the

profession.

In Q2.4 participants were asked to what extent they agree with the statement that “Medi-
cal Physicists in Malta have strong mathematical, statistical and data analysis skills.”
MPs in Malta strongly agree that they have such skills (mean Likert score = 4-1.13). MPs
lead over all other healthcare specialties in terms of quantitative data analysis, statistics,
and mathematics. Quantitative imaging, Al, and machine learning are seeing a surge in
therapeutic applications, opening up yet another higher tier dimension. Courses in MP

now include deep learning.

In Q2.5 participants were asked to what extent they agree with the statement that ”The
Medical Physics profession in Malta has a strong legal foundation.” From the responses
obtained, there is a general consensus, though not very strong, that MPs in Malta do have
a strong legal foundation (mean Likert score = +0.75). The Maltese authority issued
legal Act (L.N.210, 2018) stating MPEs are qualified to provide specialist advice on
radiation physics related matters. The MP profession is a legally established health care
profession and regulated via the CPCM. Having a profession legally recognised by the

local authority is considered a strength with respect to the vision statement.

In Q2.6 participants were asked to what extent they agree with the statement that ”Medi-

cal Physicists in Malta have strong scientific research skills.” There is a strong consensus
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that MPs have strong scientific research skills (mean Likert score = +1.25). MPs have
unmatched scientific quantitative research abilities that have been perfected through
many years of training. Over the course of their lengthy study and training, MPs are
taught concepts including accuracy, reliability, and estimations of uncertainty. Since
MPs often have to introduce new technologies in healthcare and since often protocols
are not sufficiently optimised, they need to have research skills to drive the use of the
technology forward. With the vision statement stating that “all activities will be based
on current best evidence or own scientific research when the available evidence is not

sufficient”, this is a critical strength.

In Q2.7 participants were asked to what extent they agree with the statement that ”Medi-
cal Physicists in Malta have strong ICT skills.” On average the results showed that the
respondents agree that they possess such a strength (mean Likert score = 4-1.00). Those
who answered not sure are probably not aware of the skills of some of their colleagues.
MPs in Malta possess extremely high ICT skill levels, particularly programming and this

is considered as a strength with respect to the vision statement.

In Q2.8 participants were asked to what extent they agree with the statement that ” Present
Medical Physics services in Malta compare well with other EU countries.” The MPs
agree, though not strongly, that services offered locally are similar to those in other EU

regions (mean Likert score = +0.50).

In Q2.9 the participants were asked whether they believe that the qualification and
curriculum framework leading to the certification of MP professionals in Malta was
sufficient to ensure the production of high calibre professionals. Where five replied as
yes (62.5%) whilst three replied as no (37.5%). When asked in Q2.10, which element
of the curriculum can be improved, the respondents generally agreed that part of the
clinical training can be enhanced by doing some training at foreign hospitals such that
exposure to MP services in other countries is obtained to widen the vision. One respon-
dent proposed that the qualification to apply for a MSc in medical physics should also
be changed from “Bachelor in Physics/Engineering to Bachelor in Physics, Medical
Physics and Radiation Protection.” Although the latter would certainly lead to even more
competent professionals, it must be kept in mind that a first degree in physics/engineer-
ing is recommended by the ‘European Guidelines on the Medical Physics’ project (EU
Commission, 2014) and EFOMP Policy Statement 12.1 (Caruana et al., 2014). Hence

the present Bachelor in ‘Physics, Medical Physics and Radiation Protection’ may be
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considered as an ideal compromise (Caruana C.J., personal communication, September
5,2022).

In Q2.11 the respondents were given the opportunity to highlight any other notable
strengths for the MP profession in Malta. The MPs identified the determination, com-
petitivity and drive for improvement with the profession being quite a young team with
modern ideas and a very new profession in Malta with many opportunities where to
advance. One of the respondents identified that Malta as a small country made it easier

for the profession to adapt to new changes:

“Since we are a small country, we can be highly cohesive and adaptable. For example, in
Germany things are a bit fragmented because of the many states that are involved, and

professionals would be hesitant to comment or commit without approval from all states.”

4.5 Questionnaire Section 3: Possible Internal Weak-

nesses of the Medical Physics profession in Malta

Questions 3.1 to 3.10 were of the ordinal categorical scale and a Likert scale mean score
was obtained as previously. The following are the questions and their respective result.

Table 4.12 presents a statistical summary of the results.

In Q3.1 participants were asked to what extent they agree with the statement that ”One
of the problems that the profession faces in Malta is the absence of a universally known
mission statement for the profession for Malta.” The majority of the MPs are not sure
whether this is a weakness of the profession (mean Likert score = 4-0.38). Lack of a
mission statement that is brief, unambiguous, universally recognised, and most impor-
tantly, easily marketable is one of the issues the profession could be currently dealing
with. A mission statement would serve as a guide for the MPs and should be quickly
implemented to show the importance of the role to healthcare management and even
society at large. This can be considered as a weakness, according to the vision statement
the MPs should be recognised by all healthcare stakeholders, and this cannot be achieved

without a known mission statement.

In Q3.2 participants were asked to what extent they agree with the statement that The
Medical Physics profession in Malta has a narrow range of specialisations.” On average,

the respondents are quite neutral about this statement (mean Likert score = —0.38). The
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TABLE 4.12: Statistical summary of the results obtained for Q3.1 till Q3.10.

Strongly Agree Not Disagree  Strongly

N Mean Agree % %o Sure % %0 Disagree %
Q3.1 8 +0.38 12.5 12.5 75 0 0
Q32 8 -0.38 12.5 25 37.5 25 0
Q33 8 -0.13 12.5 12.5 37.5 25 12.5
Q34 8 +0.25 12.5 25 50 0 12.5
Q3.5 8 +0.50 0 75 12.5 0 12.5
Q3.6 8 -0.63 12.5 0 25 37.5 25
Q3.7 8 0 12.5 25 25 25 12.5
Q38 8 -0.25 0 25 25 50 0
Q39 8 +0.75 12.5 62.5 12.5 12.5 0
Q3.10 8 +0.63 25 37.5 12.5 25 0

use of ionising radiation in D&IR, NM, and RO remains the primary clinical MP specialty
in Malta. The focus of the profession should be broadened to include all physical agents
and medical equipment as indicated by the vision statement so it can be considered as a

weakness if MPs do not specialise in all physical agents.

In Q3.3 participants were asked to what extent they agree with the statement that ”7The
Medical Physics profession in Malta still has not realised the importance of strategic
and robust leadership.” Results showed that on average the MPs are quite neutral about
this statement (mean Likert score = —0.13). Strategic leadership is important as it allows
for the desired vision to be developed and achieved. Perhaps there needs to be a debate

on the development of strategic leadership for the profession in Malta.

Q3.4 stated that "Medical Physicists in Malta have low marketing skills leading to too
low profile of the profession within healthcare.” Results show that the participants are
not sure whether as a profession they have low marketing skills (mean Likert score =

+0.25). One respondent that strongly disagreed stated that:

“Medical physicists have gone a long way to prove the importance of the profession in

healthcare.”

However, results show that many MPs in Malta might struggle with the idea of promoting
and advertising their services. This is a weakness with respect to the vision statement
because the profession should be recognised by all healthcare stakeholders as being a

profession that improves the quality, safety, and cost-effectiveness of healthcare services.
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One respondent however stated that this issue is being targeted:

“We are trying to improve this by being actively involved in Allied healthcare matters

where we interact with key individuals from many different professions.”

In Q3.5 participants were asked to what extent they agree with the statement that ”Medi-
cal physicists in Malta take part in regional/international networking.” The MPs agree
at a very basic level with this statement (mean Likert score = 4+-0.50). Regional and
international networking is an integral way to strengthen the profession’s professional
and political position. With networking, the profession would achieve a more harmonised

perception of itself and its role in the healthcare world today.

In Q3.6 participants were asked to what extent they agree with the statement that ”7he
lack of an independent MP department will negatively impact the achievement of the
vision.” Results show that the participants disagree (mean Likert score = —0.63). The
options for the profession to develop and perform strategic planning depend on where
the MP group is located within the organisational structure of healthcare management.

One respondent even argued that:

“There are of course many benefits to having an independent MP department. This can

only be realised once we have enough staff and a sufficient number of PhDs.”

However, it appears that the MPs in Malta currently do not consider it to be an important

issue. One respondent even argued that:

“In terms of SL 585.01, having a MP department will not change the current work being

done within healthcare.”

This suggests that there is a significant amount of mutual assistance and cross-fertilisation
of ideas between the three specialties thus the three specialties do not feel isolated from
each other. However not having an independent department does mean that there is little
direct communication with the CEO of the hospital, and everything needs the approval

of the respective medical chair.

In Q3.7 participants were asked to what extent they agree with the statement that ”7There

is a reluctance by some Medical Physicists in Malta to be part of the wider healthcare
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picture.” On average, the respondents are not sure whether their peers are reluctant to be
part of the wider healthcare picture (mean Likert score = 0). Some MPs could tend to
believe that physics is the only thing that matters and that they do not need to worry about
other disciplines because they do not consider them as vital. However, inter-professional
teamwork and cooperation is the future. Overall, with respect to the vision statement this

can be seen as a weakness.

In Q3.8 participants were asked to what extent they agree with the statement that "Medi-
cal Physicists in Malta have insufficient communication and pedagogical skills.” The
MPs are neutral on this issue (mean Likert score = —0.25). MPs should have sufficient
communication skills, as this would help the profession market its services and its vision

to other professions and management.

In Q3.9 participants were asked to what extent they agree with the statement that ”Re-
search by Medical Physicists in Malta has barely taken off.” The MPs in Malta generally
agree with the idea that research by MPs is still far behind (mean Likert score = +0.75).
Research has barely taken off in Malta due to either other work/personal commitments
or else lack of motivation. This is considered as a weakness with respect to the vision

statement.

In Q3.10 participants were asked to what extent they agree with the statement that ”Our
work duties in Malta are too overwhelming to be able to have enough free time to enrol in
new training courses or attend conferences regarding the profession.” The MPs generally
agree with the idea that their work duties are too much and to the extent that they have
no free time to further increase their knowledge and skills in the profession (mean Likert

score = +0.63). One of the respondents stated:

“We are essentially a start-up operating within a larger government organisation. There
is foundational work to be completed and more staff to be recruited before we can reach

a steady working state to be able to take on higher level duties.”

This is considered as a weakness for the profession with respect to the vision statement
since the MP team in Malta will not have sufficient time to involve itself in new training

courses and seminars.
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As a general note, most of the possible weaknesses presented in the questionnaire ob-
tained, on average, a neutral result from the participants as shown in Table 4.12. More

research needs to be done to unravel the actual situation.

In Q3.11 when asked whether there are any legal problems that might hinder the idea of
the profession from achieving this vision, three replied as yes (37.5%) whilst five replied
as no (62.5%). Some issues were raised with regard to the involvement of a MP when

using some modalities:

“Currently the MP/MPE is not legally required for acceptance testing of radiological
medical equipment. Involvement of the MPE determined by the modality, leaving the
lower dose-per-patient modalities with lacking MPE oversight (these modalities however
have a very high dose to the population due to the high number of imaged patients).
Additionally, there is currently no enforcement for MPE involvement in dental and

cone-beam computed tomography (CBCT) systems.”

With respect to the vision statement this is a weakness for the profession since it states
that MPs should be involved in the acceptance testing of all medical devices, regard-
less of area of specialty. In fact it is strictly not in conformance with EU directive
2013/59/EURATOM (2013).

However, the majority believe that there are no legal problems that can hinder the profes-
sion from achieving this part of the vision and this issue regarding acceptance testing will

eventually resolve itself when there are more MPs once the bachelor’s students graduate.

In Q3.13 and Q3.14 the respondents were given the opportunity to highlight any other
notable weaknesses for the MP profession in Malta and explain how they could be
eliminated. Some MPs considered that there is a lack of engagement by MPs in the
development of the profession, and this can be eliminated with good leadership. Clinical
work is overwhelming, leaving no time for independent research to be done and that
there is a lack of sufficient MPs in Malta. They stated that such issues can be solved
by employing more MP staff, by having a better structure in the department such as
introducing the idea of dosimetrists in radiotherapy and more automated software to ease
the work of the MPs. Also, one respondent raised the issue of expanding the knowledge

and skills which depends on work done in own free time:
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“Maintenance and growth in the profession is difficult for most as since we are again
quite young, there are many ‘big life projects’ such as housing, marriage, children that
impact the amount of free time that could otherwise be dedicated to extracurricular work
such as involvement in professional societies, development of high quality presentations

and courses to keep a high standard.”

4.6 Questionnaire Section 4: Possible External Opportu-

nities for the Medical Physics profession in Malta

Questions 4.1 till 4.11 were also based on an ordinal categorical Likert scale. Table 4.13

presents a statistical summary of the results.

In Q4.1 participants were asked to what extent they agree with the statement that ”7The
Medical Physics profession can expand as a result of the increase in number and so-
phistication of hospital medical devices.” The MPs in Malta strongly agree that the
profession can grow if there is investment in hospital medical devices (mean Likert score
= +1.13). MPs must make the most of the opportunities presented by the fast increase in
the variety and sophistication of medical equipment. One respondent even stated that:
“If we are proactive, we can be at the forefront for adoption of these technologies.” Any
other medical or healthcare profession falls well short of the amount of competence that
the MP profession possesses in this field. Though advances in Al and theranostics are
significant, relatively few members of the healthcare industry are familiar with these
words, let alone be qualified to optimise their usage or conduct acceptance testing and
quality control. This is seen as an opportunity with respect to the vision statement. The
utilisaion of lasers, biomedical optics, and nanotechnology are all rapidly developing,

and the profession should carefully consider increasing its participation in these fields.

In Q4.2 participants were asked to what extent they agree with the statement that ”"Medi-
cal Physicists in Malta should link up with patient organisations and project themselves
as patient advocates regarding safety standards in healthcare.” The MPs are not sure
whether they should link up with patient organisations as patient advocates regarding
safety standards in healthcare (mean Likert score = +0.25). This could be due to the

overwhelming work duties already at hand.

In Q4.3 participants were asked to what extent they agree with the statement that ”Medi-

cal Physicists in Malta should link up with occupational health and safety organisations
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TABLE 4.13: Statistical summary of the results obtained for Q4.1 till Q4.11.

Strongly Agree Not Disagree  Strongly

N Mean Agree % %o Sure % %0 Disagree %
Q4.1 8 +1.13 25 62.5 12.5 0 0
Q42 8 +0.25 12.5 25 37.5 25 0
Q43 8 +0.13 12.5 25 25 37.5 0
Q44 8 +1.25 50 37.5 0 12.5 0
Q45 8 +1.00 50 25 12.5 0 12.5
Q4.6 8 +0.50 25 37.5 12.5 12.5 12.5
Q4.7 8 0 0 37.5 25 37.5 0
Q48 8 +0.38 12.5 50 0 37.5 0
Q49 8 +1.13 37.5 50 0 12.5 0
Q4.10 8 +1.50 50 50 0 0 0
Q4.11 8 +1.63 62.5 37.5 0 0 0

and environmental groups and project themselves as occupational/public advocates
with regard to safety from physical agents.” The MPs are neutral about this statement
(mean Likert score = 4+-0.13). This could be because currently occupational/public safety
falls under the duties of a RPE. However, this is a great opportunity for MPs that are
interested in expanding their role since it is legally required that healthcare professionals’
education and training curriculum include competences regarding protection against
physical agents. With respect to the vision statement this approach can be seen as an

opportunity as it mentions that a MP should take the added function of the role of a RPE.

In Q4.4 participants were asked to what extent they agree with the statement that ”7The
Medical Physics profession should create further opportunities for itself by exerting
pressure on legislators to recognise that patient safety should not be limited to ionising
radiation and strive to ensure that the rigorous standards of safety to be found in ionising
radiation are extended to other areas such as magnetic resonance imaging, lasers and in
the future nanodevices.” There was a strong agreement between the participants that the
legislators should recognise that patient safety is not limited to ionising radiation only
but is extended to areas such as magnetic resonance imaging, lasers and nanodevices
(mean Likert score = 41.25). Such legislations would further strengthen the legal basis
of the profession. For instance, the EU has implemented laws for staff safety related to
electromagnetic radiation, but there is no specific legislation for patients as there is for
ionising radiation. This is a chance for MPs to raise awareness of these challenges among
the broader public, pushing the field into the public eye and increasing its visibility.

The vision statement also mentions that a MP should take on at expert level the added
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function of protection from workers and the general public from physical agents (e.g.,

MRSE and LSE) so this would be an opportunity for the profession to expand its role.

In Q4.5 participants were asked to what extent they agree with the statement that ”Due
to the escalating cost of healthcare, the need for efficient use of medical devices and
Health Technology Assessment is vital, and we as Medical Physicists need to take this
opportunity and involve ourselves in such issues, as it would raise our profile with health
economists.” Results show that participants agree with this statement (mean Likert score
= 41.00). This is seen as an opportunity with respect to the vision statement which
indicates that MPs should provide cost-effective healthcare services. Health economics,
which is the practise of utilising limited resources in the best way, is very important
as healthcare costs are on the rise whilst patient expectations rise as well. This is an
opportunity for MPs to be involved in clinical trials and health technology assessment.

One respondent noted:

“Involvement in clinical patient pathways to emphasise that examinations are really

justified.”

In Q4.6 participants were asked to what extent they agree with the statement that ”7The
rapid expansion in the number of home-use, self-testing and wearable devices are not
only a clinical opportunity for Medical Physicists but also can be turned into a business
opportunity. Shops selling such devices should be manned by Medical Physicists who
can give advice to customers on the most appropriate devices to purchase, proper and
safe use, re-calibration frequencies and other information. Medical Physicists can also
offer quality control services for such devices.” The MPs generally agreed, though not
strongly, that self-testing and wearable devices can be turned into a business opportunity
(mean Likert score = +0.50). One respondent who strongly disagreed argued that this
should be the role of a biomedical engineer. A medical gadget designed for users at
home is one that is used outside of a setting where professionals provide healthcare,
these devices can be used to gather information for tracking a user’s health, example
heart rate. According to the vision statement this would be a great opportunity for the
profession as MPs can provide QC services to such equipment in addition to offering

recommendations on which gadget should be bought.

In Q4.7 participants were asked to what extent they agree with the statement that ”7The

Government of Malta makes available a lot of funding for me to able to develop my



Chapter 4. Results and Discussion 48

competences.” The participants have come to a consensus that they are not sure whether
such fundings are available (mean Likert score = 0). This could be since very few to
none are actively involved in research hence the government would not receive requests

for funding from MPs leading to such grants being used somewhere else.

Q4.8 stated, I take part in IPEM courses.” The majority of the participants do take
part in IPEM courses with five respondents (62.5%) agreeing on taking such courses
whilst three respondents (37.5%) do not. Q4.9 stated, "I take part in EFOMP school for
medical physics experts.” All (87.5%) except one (12.5%) of the respondents take part in
EFOMP courses. Q4.10 stated, "I take part in IAEA courses.” All the respondents (100%)
partake in IAEA courses. Q4.11 stated, I take the opportunity to go to conferences
regarding the profession.” All the respondents (100%) attend conferences regarding the
MP profession. Taking part in these courses organised by these organisations is a great
opportunity for the profession in Malta. The vision statement encourages MPs to take
any opportunity that allows them to expand their scope of practice and these courses can

help the profession do just that.

In Q4.12 the MPs were asked whether there are opportunities for research in their spe-
cialty area. Six replied as yes (75%) whilst two replied as no (25%). The respondents
that replied with a no are both from RO. However, one of the participant that replied with
a yes is also from RO. This could indicate that there are opportunities in all specialty
areas however some MPs might not be sufficiently informed. It also indicates that there
is more push for research in D&IR and NM. The MPs in Malta fully agree that they
have strong scientific research skills as suggested by the results obtained in Section 4.4,
Table 4.11, Q2.6, so these abilities should not be left unattended.

In Q4.13 and Q4.14 the respondents were asked to highlight any other notable oppor-
tunities for the MP profession in Malta and explain how the profession would benefit.
The respondents agreed they should get more involved with foreign organisations such
as EFOMP and TAEA and the knowledge gained can be used in Malta as well as par-
ticipating in public relations activities to show the public the importance of having
MPs. Lecturing and project supervision was also mentioned such that there would be
an increase in awareness and knowledge within the university. One respondent also

mentioned the importance of being part of the RPC:
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“Having a say within the radiation safety authority as a stakeholder in deciding certain

standards and legal notices.”

4.7 Questionnaire Section 5: Possible External Threats

to the Medical Physics profession in Malta

Questions 5.1 till 5.5 were of the ordinal categorical Likert scale and their mean score

was obtained from the responses. Table 4.14 presents a statistical summary of the results.

In Q5.1 participants were asked to what extent they agree with the statement that ”The
BSc(Hons) Physics, Medical Physics and Radiation Protection has solved the threat of
low number of medical physicists due to low number of Physics/Engineering graduates.”
The majority of the MPs seem to agree that by introducing a BSc in Medical Physics
solves the threat of low physics/engineering graduates (mean Likert score = +0.75).
When there are not enough physics/engineering students, it is critical that undergraduate
students are found without relying on other sources. A consistent supply of physics/engi-
neering graduates is essential for the profession. With more members, the MP profession
in Malta will be able to be more involved in the clinical use of present and future medical

devices and physical agents which is a strength with respect to the vision.

In Q5.2 participants were asked to what extent they agree with the statement "Malta
needs more Medical Physicists to achieve western European standards in my specialty
area.” The MPs agree that an increase in staff is required for a specialty area to prosper
(mean Likert score = +1.00). A lack of MPs is a threat as it would not allow the profes-

sion to achieve what is being proposed by the vision statement.

In Q5.3 participants were asked to what extent they agree with the statement ”Austerity
economics and unrestrained commoditisation, are a threat to the Medical Physics profes-
sion in Malta.” The respondents agree (mean Likert score = +0.75). Austerity would
lead to a very low yearly intake of MPs, with the profession looking at a small rate of
growth which would be a threat because the workload is steadily increasing but staffing
levels are not. The political leadership of the profession has actively countered the threat

of commoditisation.

In Q5.4 participants were asked to what extent they agree with the statement There is

role poaching from other professions in Malta.” The participants have mixed views on
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TABLE 4.14: Statistical summary of the results obtained for Q5.1 till Q5.5.

Strongly Agree Not Disagree  Strongly

N Mean Agree % % Sure % %0 Disagree %
Q51 8 +0.75 37.5 25 25 0 12.5
Q5.2 8 +1.00 12.5 75 12.5 0 0
Q5.3 8 +0.75 25 25 50 0 0
Q54 8 +0.50 25 37.5 12.5 12.5 12.5
Q5.5 8 +0.38 0 62.5 12.5 25 0

this. In fact, 25% strongly agree, 37.5% agree, 12.5% are not sure, 12.5% disagree, and
12.5% strongly disagree (mean Likert score = +0.50). Role-poaching can be very harm-
ful to the profession and inter-professional relations. One of the respondents even argued
that when some MPs only do routine constancy testing, people from other professions
might get the idea that they are able to perform such duties: “We have for many years
only really been performing machine QC. This has given the impression that our job can
be done by other healthcare professionals as well as some machine technicians.” With
respect to the vision this is a threat to the quality of services that should be offered by
MPs.

In Q5.5 participants were asked to what extent they agree with the statement ”7The profes-
sion is facing unfair competition from other professions.” Again, there are mixed views
on this issue. Having 62.5% agree, 12.5% are not sure, and 25% disagree (mean Likert
score = 4-0.38). The respondents have stated that other professions such as technicians
have been doing some MP work. One of the respondents argued that they are faced with
this problem because they are short staffed meaning that they are not able to be present

at all times to intercept such incidents and do the work themselves.

In Q5.6 and Q5.7 the respondents were asked to highlight any other notable threats
that the MP profession in Malta is facing and explain how the profession can reduce
their impact respectively. A few concerns were raised with regards to the CPCM, more
specifically that the clinical training programme in Malta which is decided by the CPCM
is still pending recognition, threatening the possibility for new MP trainees to kickstart
their two year clinical training. Two respondents agreed that an independent MP council
should be established by MAMP to deal with the recognition of traineeship programmes,
qualification entry requirements, and professional clinical registration. Not having own
MP council is not a major threat to the profession with respect to the vision. However, de-

lays in the approval of clinical training does pose a threat for the growth of the profession.
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Another respondent mentioned the threat of having the private sector loosely enforced
by the authorities and that the MP association should have regular meetings with said

authorities. With regards to acceptance testing and commissioning, one respondent stated:
“Acceptance testing and commissioning is not required to be done by an MPE by law.”
Followed by:

“There should be peer pressure to restrict acceptance testing to engineers for installation
purposes with the hospital MPE being present and MPE for commissioning and putting

the equipment into clinical use.”

The vision statement proposes that acceptance testing and commissioning of all medical

devices be performed by a MPP, so this issue needs to be tackled by the profession.

4.8 Questionnaire Section 6: Concluding Questions

The participants were asked whether they have any ideas on how the vision statement
presented in Section 4.2 could be developed further. In which 100% of the participants
replied with no. When asked about if the MP profession in Malta is prepared to face the
challenges of future technologies in Q6.3, the participants are ambivalent 50% agree,
37.5% are not sure, and 12.5% disagree (mean Likert score = +0.38). Table 4.15 presents
the results obtained for Q6.3. Some MPs might not be entirely sure whether the profes-
sion can face future technologies because they are not certain what other physicists are

doing in other specialties. Strategic leaders with a vision are needed.

The questionnaire concluded by asking the MPs if they would like to mention any points
regarding the MP profession in Malta which were not covered by the survey. Where

100% of the participants responded with no.

TABLE 4.15: Statistical summary of the results obtained for Q6.3.

N Mean Strongly Agree Not Disagree  Strongly
Agree % %0 Sure % %0 Disagree %
Q6.3 8 +0.38 0 50 37.5 12.5 0
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4.9 Summary: Strengths of the Medical Physics profes-

sion in Malta with respect to the vision statement

1) Most MPs are certified by the RPC as MPE:s.

2) Most MPs are certified by the RPC as RPEs.

3) MP profession recognised by stakeholders as being a contributor to healthcare.
4) High knowledge and skills in specialty areas.

5) MPs provide education to students.

6) MPs have sufficient scientific expertise regarding medical devices used in their

specialty area and their clinical use.

7) MPs have strong competences regarding the protection of patients, workers and
the general public from ionising radiation and other physical agents used in their

specialty.
8) MPs have strong analytical, problem-solving, and trouble-shooting skills.
9) MPs have strong mathematical, statistical, and data analysis skills.
10) Strong legal foundation for the profession.
11) MPs have strong scientific research skills.
12) MPs have strong ICT skills.
13) Services in Malta compare well with other EU countries.

14) High level qualification and curriculum framework leading to the certification of a
MP.

15) Young team that is able to adapt with deterministic views striving for improvement.
16) MPs take part in regional/international networking.

17) Introduction of a B.Sc.(Hons) degree in Physics, Medical Physics and Radiation

allowing for the profession to grow.
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4.10 Summary: Weaknesses of the Medical Physics pro-

fession in Malta with respect to the vision statement

1) No MPs certified as a MRSE nor as a LSE.
2) Shortage of material resources.

3) MPs are mainly involved in the specification and procurement of ionising and non-

ionising radiation based medical devices rather than all medical devices.

4) MPs in Malta are involved in the acceptance testing of ionising and non-ionising
radiation based medical devices but this is not entrenched in law and not to all medical

devices.

5) MPs in Malta are involved in commissioning but this is not entrenched in law. None
of the participants indicated that they are involved in the commissioning of medical

devices other than radiation based devices.

6) The perception is that MPs in Malta are mostly involved in the QA of ionising and

non-ionising radiation based medical devices and not all medical devices.
7) MPs in Malta are little involved in the decommissioning process of modalities.

8) As a MP profession, it is mostly involved in optimising the clinical use of ionising

and non-ionising radiation based medical devices only.

9) MPs are able to provide advice regarding patient risks and protection from ionising

and non-ionising radiation but not from all physical agents.

10) MPs are involved in the design and installation of radiation devices but not all medical

devices.

11) Lack of a universally acknowledged easy to promote mission statement for the

profession.
12) Narrow range of specialties.
13) Insufficient robust leadership and strategic skills.
14) Low marketing skills.
15) Some MPs are reluctant to be part of the wider healthcare picture.

16) Some MPs have insufficient communication and pedagogical skills.
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17) Low level of research on professional and educational issues.

18) Low number of MPs.

4.11 Summary: Opportunities of the Medical Physics
profession in Malta with respect to the vision state-

ment

1) Increase in number of hospital medical devices.

2) Link up with patient organisations as patient advocates regarding safety standards in

healthcare.

3) Link up with occupational health and safety organisations and environmental groups
and project themselves as occupational/public advocates with regard to safety from

physical agents.

4) Exerting pressure on legislators to recognise that patient safety is not limited to

ionising radiation.
5) Raise profile with health economists.
6) Self-testing and wearable devices can be turned into a business opportunity.
7) Research grants from the Government of Malta.
8) Involvement in IPEM/EFOMP/IAEA courses and conferences.
9) Research activities in each specialty area.
10) Scientific visits and fellowship programs to other hospitals.
11) Lecturing and project supervision at the University of Malta.

12) Being included as a stakeholder in RPC allows for deciding certain standards and

legal notices.
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4.12 Summary: Threats of the Medical Physics profes-

sion in Malta with respect to the vision statement

1) Low number of MPs limiting achievable EU standards.

2) Austerity economics.

3) Role poaching from other professions.

4) The private sector having very loose enforcing from the authority.

5) Lack of MP council.

4.13 List of strategic objectives for the profession

The following strategic objectives are being proposed based on the SWOT analysis.

4.13.1 Strengthening of Internal Strengths

1) Pursue the available regional/international approved courses on the MP profession in

general to upgrade the current skills and learn new ones.

2) MPs should involve themselves more in the education of all healthcare professionals
and research using all medical devices and protection from all physical agents, rather
than limiting their function to ionising and non-ionising radiation based medical

devices.

3) Exchange experiences between specialty areas to further increase cohesion between
MPs. Schedule discussions for each specialty area and exchange written reports, say
annually, outlining the objectives, goals, any obstacles, and the accomplishments of

each specialty. These reports can then be presented at the MAMP annual conference.

4) Include more specialty areas, e.g., physiological measurement, and prepare prospec-

tive MP students more for the traineeship in the MSc curriculum in Malta.

4.13.2 Reducing Internal Weaknesses

1) The main competences outlined in the suggested mission statement must get the
MP members attention and any weaknesses eliminated. The MPs should not waste

valuable time on areas such as daily constancy testing that can be easily replaced
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by other disciplines, but rather be focused on higher order competences such as
quantitative methods, advanced optimisation, ICT, personalised medicine and future
technologies. Focusing on higher order competences renders replacement more

difficult and ensures the growth of the MP profession.

2) Exert pressure on local legislators such that the key competences mentioned in (1)

are regulated such that a MP is involved by law.

3) Attend courses in LSE and MRI, more specifically, a course for MRSE. IPEM offers

these courses remotely.

4) In order to succeed in the modern world, MPs ought to take steps to improve their
limited strategic planning, advertising, and public relations skills. They cannot afford
to limit their operations to the walls of their laboratories and offices; instead, they
must become active participants in the larger society that surrounds them. While MPs
should be proud of their scientific achievements, they should also understand the
value of other skills acquired from other fields, such as business and economics. At
MAMP conferences, specific courses should be organised on these subjects. Materials

must be created to direct and assist MPs in pitching their expertise to stakeholders.

5) The MP profession should adopt the vision statement and focus all its planning in

this direction.

4.13.3 Grasping Available Opportunities

1) The MP members ought to be using their relationships with external organisations to
request that training and education in technical competences that are necessary for the
cost-effective use of medical devices and safety concerns involving physical agents

be imposed through adequate legislation for the benefit of the healthcare industry.

2) Attend courses organised by country/regional/international organisations particularly

those involving new technologies such as nanotechnology.
3) Apply for funds such that there is a push in research activities in each specialty area.

4) Link with the RPC such that the profession has a stronger presence and MPs can

exchange views with the commission on a regular basis.

5) MAMP should encourage its members to take part in European Network for Training
and Education of Medical Physics Experts (EUTEMPE) (EUTEMPE, n.d.) consor-
tium and EFOMPs European School for Medical Physics Experts (ESMPE) courses.
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Courses are available for such areas as leadership, advanced quality control, radi-
ation protection and advanced MRI, all of which would elevate the competences
of MPs in Malta to exceptional levels. The European Nuclear Education Network
(ENEN+) (ENEN+, n.d.) consortium will be making funds available for scholarships

for participants to these courses.

4.13.4 Countering External Threats

1) Insist with the CPCM that approval of training schemes be accelerated. Lack of MPs
in Malta is the root of several problems that the profession is facing, an increase in

MPs would allow for the vision statement to be realised.

2) Take proactive measures to combat any attempt in introducing the idea that MPs can
be replaced by other members of other professions, which is very hazardous for the

MP profession.

3) Exert pressure on legislators to impose stricter regulations on the private sector with

respect to the employment of MPs.

4.14 Conclusion

This chapter presented the results from the SWOT analysis with respect to the vision
statement based on the data obtained from the semi-structured anonymous questionnaire.
The data gathered was then thoroughly discussed and suggested strategic objectives for
the MP profession in Malta were offered. Chapter five will present conclusions of the

study and recommendations for the professional practice and future research.



Chapter 5

Conclusions and Recommendations

5.1 Introduction

A summary of the findings in this study are presented in Section 5.2. Section 5.3 and
5.4 present possible recommendations for the professional practice and future research

respectively in relation to the dissertation.

5.2 Summary of Conclusions from the Study

The main findings of the study are listed hereunder:

a) The MPs provided a comprehensible viewpoint of the profession, they pointed out
several strengths and most of the respondents mentioned several goals that they would
like to see in fruition for the MP profession in Malta. The participants also pointed
some weaknesses, ways in which the profession can grow by grasping available

opportunities, whilst highlighting the external threats they are currently facing.

b) There are both merits and issues in the present state of the MP profession. The MP
profession is endowed with strong competences, each specialty area having a team
of high calibre professionals due to their analytical and scientific expertise owing to
their backgrounds in physics and engineering. This allows the MPs to grasp in-depth
understanding of medical devices and be highly trained with regards to the protection
of patients and the general public from ionising radiation and other physical agents.
However, due to the problems brought on by the fact that MP members are still a
relatively new and small profession in Malta, most of the possible advancements
have still not been realised. MPs have very strong involvement in ionising and non-

ionising radiation based medical devices, overall, the perception is that the profession
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c)

is very weak when it comes to having MPs involved in other medical devices and
other associated physical agents, which is a weakness with respect to the vision
statement. On the other hand, several opportunities that can help in eliminating
weaknesses were also recognised. The MPs identified the possibility of attending
courses provided by several international organisations such that their competences
could be improved, whilst also identifying ways in which the profession can further
improve its profile. However, some threats were also derived from the questionnaire.
The MPs acknowledge the fact that even though there are many opportunities, the lack
of new MPs might hinder the profession from achieving EU standards. Other threats
mentioned were role poaching from other healthcare professionals and austerity

€conomics.

Based on the perspective of the local MPs in Malta, the SWOTs of the profession
were analysed, and a list of strategic objectives were presented. The list consisted
of ways to further strengthen internal strengths, reduce internal weaknesses, grasp

available opportunities, and counter external threats of the profession.

5.3 Recommendations for Professional Practice

Recommendations for the MP professional practice in Malta are:

a)

b)

The MP profession and MAMP should consider adopting the strategic objectives
suggested by this study.

Till more MPs are forthcoming, MPs should offer to dedicate more of own time in
pursuing activities such as involvement in professional societies, development of
high quality presentations, collaborative research with other departments abroad, and

courses to further develop standards.

Following the transition to local MP clinical training, the future of the MP profession
in Malta depends on the present local MPs. With each passing year, the intricacy
of procedures in RO, D&IR, and NM is rising. In order to reflect the shifting
environment in hospitals abroad and in Malta, it is crucial that training programmes

and competences be constantly evaluated and updated.

5.4 Avenues for Future Research

Recommendations for future research are:
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a) Clarify the SWOTs further by including in-depth interviews with both MPs and other
stakeholders. It is important to study not only how MPs see themselves but also how

they are seen by other stakeholders.

b) Carrying out a SWOT study of the MP profession from the perspective of MPs
across Europe. This study was conducted from the viewpoint of the MPs in Malta,
incorporating the various perspectives of other MPPs across an entire continent would
have more far reaching effects and the outcome will surely allow for the development

of a highly comprehensive strategic plan for the MP profession at a European level.

5.5 Conclusion

The objectives of this study were to develop a vision statement for the MP profession
in Malta, to identify the SWOTs of the MP profession with respect to that vision as
perceived by the MPs themselves and to generate a strategic plan for the way forward.
These objectives have been largely achieved. However in-depth interviews with both MPs
and other stakeholders would certainly lead to a more sophisticated and comprehensive

strategic plan.
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3. Member States shall ensure that for sach medical or
biomedical research project involving medical exposure:

(@) the individuak concermed participate volunzarily:
(b} these individuals are informed about the rizks of exposure;

() a dose constraint is established for individuals for whom neo
direct medical benefit is expected from exposure;

(d]

in tha caze of patients who voluntarily accept to undsrgo an
experimental medical practice and who are expected to
receive 1 diagnostic or therapeutic benefit from this
practice, the dose levels concerned shall be considered on
an individual basiz by the practitioner and|or refarrer prior
to the exposure taking place.

4 Member States shall ensure that the optimization includes
the selection of equipment, the consistent production of
adequare diagnostic information or therapeutic outcomes, the
practical aspectr of medical radiological procedures, quality
assurance, and the assezsment and evaluation of patient doszes
or the verification of administered activities, taking into account
economic and societal factors.

5. Member States shall ensure that

(3} dose constraints are establiched for the exposure of carers
and comforters, where appropriate:

(b} appropriate puidance iz established for the exposure of
carers and comforters.

6. Member States shall ensure thar in the case of a patient
undergoing trearment or diagnosis with radionuclides, the prac-
titioner or the undertaking, az specified by Member Seares,
provides the patient or their representative with information
on the risks of ionising radiation and appropriate instructions
with a view to restricting doses to persons in contact with the
patient as far as reasomably achievable For therapeutc
procedures these shall be wrinen insmucrions.

These instructions shall be handed out before leaving the

hospital or clinic or a similar institution.
Article 57

Responsibilities

1. Member States shall ensure that

(2} any medical exposure wakes place under the clinical respon-
sibility of a practitioner;

(o) the practitioner, the medical physics expert and those
entitled to carry our practical aspects of medical radiological
procedures are involved, az specified by Member Szares, in
the optimisation process;

{c) the referrer and the practitioner are involved, a= specified by
Member States, in the justification process of individual
medical exposures;

id

wherever practicable and prior to the expozure taking place,
the practiioner or the referrer, az specified by Member
States, ensures thar the patient or their representative is
provided with adequare information relating fo  the
benefits and ricks associated with the radiation dose from
the medical exposure. Similar information az well a
relevant guidance shall be given to carers and comforeers,
in accordance with point (b} of Arricle 56(3).

2. Practical aspects of medical radiological procedures may
be delegated by the undertaking or the practitioner, az appro-
priate, to one or more individuals entitled to zct in this respect
in a recognised field of specialization.

Article 58
Procedures
Member States shall ensure that:

{a} written protocols for every type of standard medical radio-
logical procedure are establizhed for each equipment for
relevant categories of padent:

b

information relating to patient exposure forms part of the
report of the medical radiological procedurs:

{c) referral guidelines for medical imaging, taking into account
the radiation doses, are available to the referrers;

id

in medical radiological practices, 2 medical physics expert iz
appropriately involved, the level of involvement being
commensurate with the radiological risk posed by the
practica. In particular

(i} in radiotherapeutic practices other than smandardised
therapeutic nuclear medicine practices, a medical
physics expert shall be dosely involved;

fii} in standardised therapeutical nuclear medicine practices
az well as in radiodiagnostic and  interventional
radiclogy practices. involving high doses as referred to
in point () of Aride 61(1), a medical phyzicz expert
chall be involved:

(iii) for other medical radiological practices mot covered by
pointz (3} and (bl a medical physics expert shall be
involved. a: appropriate. for consultation and advice
on marmers relating to radiation protection concerning
medical exposure
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4. The radiation protection expert may be assigned if
provided for in national legislation. the tasks of radiation
protection of workers and members of the public.

Article §3
Medical physicz expert
1. Member Zrates shall require the medical phyzicz expert to
act or give specialist advice, as appropriate, on matters relating

to radiation phyzics for implementing the requirement zet out
in Chapter VIl and in point ic) of Article 22{4) of thiz Directive

2. Member States shall ensure that depending on the medical
radiological practice, the medical physicz expert takes responsi-
bility for dosimetry, including physical measurements for
evaluation of the dose delivered to the patient and other indi-
viduals subject to medical exposure, give advice on medical
radiological equipment, and contribute in particular to the
following:

(a)

optimization of the radiation protection of patients and
other individualz zubject to medical exposure, including
the application and use of diagnostic refarence levels;

b

the definition and performance of quality assurance of the
medical radiclogical equipment;

() acceprance testing of medical radiological equipment;

{d) the preparation of tachnical zpecifications for medical radio-
logical equipment and installation design:

(e} the surveillance of the medical radiclogical inztallations;

ifi the analysiz of event: involving. or potentially involving,
accidental or unintended medical exposures:

{gh the selection of equipment required to perform radiation

protection measurements;

{h) the training of practitionarz and other saff in relevant
aspects of radiation protection:

1. The medical physics expert shall, where appropriate, liaise
with the radiation protection expert.

Article 84
Radiation protection officer

1. Member States chall decide in which practices the desig-
nation of a radiation protection officer iz necessary to supervise

or to perform radiation protection tazks within an undertaking.
Member Statez shall require undertakings to provide the
radiation protecton officers with the means necessary for
them to carry out their tasks. The radiation protection officer
shall report directly o the underaking. Member States may
require employers of outside workers to designate a radiation
protection officer as necessary to supervise or perform relevant
radiation protection tasks as they relate to the protection of
their workers.

1 Depending on the nature of the practice. the tazks of the
radiation protection officer in assisting the undertaking, may
include the following:

{a) ensuring that work with radiation iz camied out in
accordance  with the requirements of any specified
procedures or local rules;

b} supervise implementation of the programme for workplace

monitoring,

i) mainfaining adequate records of all radiation sources;

id) carrying out periodic assessmenis of the condition of the

relevant safety and warning systems;

ig) supervise implementation of the perzonal monitoring
programme;

ifl supervise implementation of the health surveillance
programme;

igl providing new workers with an appropriate introduction to
local rules and procedures;

th} giving advice and comments on work plans;

{iy asmblishing work plans:

(ji providing reporns to the local management

{k} participating in the arrangements for prevention,
preparedness and response for emergency exposure situ-
ations;

{li information and training of exposed workers:

{m) liaizsing with the radiation protection expert.

3. The tazk of the radiation protection officer may be carried
out by a radiation protection unit established within an under-
taking or by a radiation protection expert.
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Occupational and Public Radiation
Protection as specified by IAEA

92



Appendix D. Occupational and Public Radiation Protection as specified by IAEA 93

(i) Supervision of technologists in the implementation of new clinical
procedures: Medical physicists are responsible for supervising the
wmntroduction of new clinical imaging procedures in their mmstitution.
They are also responsible for developing methods for QC for the new
procedures.

43, OCCUPATIONAL AND PUBLIC FADIATION PROTECTION

The BSS [3] assign specific responsibilities to the medical physicist for
medical exposures and the patient’s radiation protection, both intrinsically related
to therapeuwtic and diagnostic procedures vsing ionizing radiation discussed in
previons sections. The BSS [3] also imtroduce the term ‘radiation protection
officer’ (PO for:

“A person technically competent in radiation protection matters relevant for
a given fype of practice who is designated by the registrant, licensee or
emplover to oversee the application of relevant requirements.”

In many clinical environments, medical physicists have responsibilifies not
only for the safety of the patient, but also for the protection of the staff and the
public, as well as for the safety of radioactive sources. As stated joinily by the
IOMP and the International Radiation Protection Association [10], all medical
physicists receive adequate training in radiation protection and, as part of their
assigned duties, many act as RPOs in health facilities and/or participate as
members of the radiation safety committee. One of the specialties of medical
physics is medical health physics (radiation protection in medicine). Medical
physicists trained in this specialty and working mostly in large teaching hospitals
undertake the role of RPOs, which may require a higher level of training and
more experience in radiation protection.

The main reles and responsibilities of CQMPs in radiation protection in
the workplace and for the public are described in this section. They are classified
into two major areas, namely safety of the staff and the public, and safety of
radicactive sonrces.

4.3.1. Safety of the staff and the public

(a) Installation design, technical specification, acceptance and commissioning
of equipment, including the establishment of criteria for acceptable
performance: CQMPs collaborate in the shielding design of installaticns
and ensure compliance with safety requirements, classify work areas into
supervised and controlled areas, help to develop and define the technical
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specifications for the purchase of new equipment for radiation protection
and safety inspections, and develop procedures for the initial and continmed
evaleation of such equipment. They advise on practical methods to reduce
the dose to the staff and the public who work or are in areas adjacent to
rooms where radiation equipment is installed or radicactive sources
used. In addition, they are responsible for designating the areas in which
pregnant. occcupationally-exposed women may not work. They also
perform caleulations and surveys to werify the adequacy of the existing
shielding in these rooms using their relevant dimensions, occupancy
factors and workload, and establish criteria for the access to rooms that
are contrelled, with limited access to members of the public, supervising
their implementation. CQMPs are also responsible for supervising the
installation of new radiation protection equipment and for performing
acceptance testing and comumissioning of such equipment. including related
computer systems, their algorithms, data and results.

{(b) Radiation safety programme for the profection of staff and the
general public: CQMPs have responsibilities in the development and
implementation of a clinical radiation safety programme for the hospital,
mncluding policies and procedures for the radiological protection and safety
of the workers and the public. COMPs carry out hazard assessment of the
facilities and procedures, and establish whether the existing procedures ate
adequate (taking into account the type of radiation sources), the dose rates
to which staff members may be exposed, the results of personnel dosimetry
obtained for similar activities, control measures in place, and the need for
personal protection dewvices, such as lead aprons, thyroid shields, goggles
and other devices. They ensure that the latter are correctly nsed and tested
periodically for integrity. CQMPs have responsibilities in establishing
policies and procedures for the safe transport of radicactive material, for
precavtions in cases of contamination or spillage of unsealed radionuelides,
for the management of radioactive waste and for the integrity and proper
operation of survey meters and other measuring equipment, as required by
the regulations

{c) Radiation dosimetry: CQMPs organize and provide personnel dosimetry
and monitoring systems at a local level following the local legislative
procedures. Fecords of personnel dosimetry and of estimated doses
received by members of the public are maintained for the period of time
specified in national regulaticns. They alse have responsibilities in
investigating anomalons exposures and determine whether any radiclogical
hazard is present, and if so to what extent, particularly when hazards resunlt
from gamma rays emitted by radicactive sources or from ionizing radiation
emitted by equipment uvsed for diagnosis or treatment They develop
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procedures and contingency plans to deal with vnintended or accidental

exposures, and make recommendations on actions required to minimize the

likelihood of such unintended exposures happening again. In addition, they
provide the required surveys, interpret their results and evalvate compliance
with the appropriate regulatory bodies.

(d) Optimization of the physical and techmical aspects of radiafion safety
procedures: COQMPs carry out radiation protection and safety awdits, and
identify whether appropriate licences exist. They ensure that radiation
areas are properly designated and warning signs are in place, and that
radiclogical checks of the worldng areas provide evidence for compliance
with the existing radiation protection policies and procedures, as well as
with regulatory and accreditation agency rules and recommendations.

(&) Quality management of the physical and fechnical aspects af radiation safety
equipment: CQMPs have responsibilities in developing, implementing and
supervising the physical aspects of the quality management programme
for the equipment vsed for radiation protection of the staff and the public.
Eelated tasks include:

{1) Developmng institutional policies and procedores for the safe
and optimal wvse of equipment vsed for radiation detection and
measurement.

(1) Establishing QA programmes and performing QC for all of the
radiation protection egquipment: COQMPs are responsible for the
selection, periodic calibration and QUC processes used to establish the
correct operation of equipment used for radiation swrveys, as well
as for the associated systems vsed for environmental monitoring, as
required by the regulations.

(i11) Carrying out nsk assessment and manapement: CQMPsz  are
responsible for the integrity of the survey meters and other equipment
nsed to measure the radiation levels to which staff and/or the public is
exposed, and for establishing methods to munimize the radiation dose
to the staff and the public. thus reducing the associated risks.

(fy Collaboration with other clinical professionals: COMPs work with other
clinical professionals, mncluding medical practitioners, technologists and
nursing staff, on special cases that may be encovatered in the clinical
environment and may compromise the safety of the staff and the public,
e.g. an accident during the transport of radicactive materials. In such
cases, the members of the public and/or the driver that may be involved,
wmjured or contaminated are brought to the hospital for observation and
possible treatment. The role of the CQMP. acting in most cases as FPO,
15 essential in providing instrections on the actions to be taken for triage
and decontamination of such victims withount spreading the contamination,
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and to prevent unnecessary radiation exposure of staff members and other
patients during treatment. Collaboration between medical practitioners and
medical physicists helps to establish the optimal approach for each case,
and the CQMP provides advice on safety for the best and safest outcome of
such special situations.

{(g) Education and training: CQMPs provide education and contimmous training
to clinical staff on radiation safety and radiclogical protection. They ensure
that training programmes are in place and deliver lectures and practical
training to staff on the basic principles of radiation safety, including the
classification of controlled and svpervised areas. the expected exposuge
resulting from different diagnostic or therapeutic proceduores using radiation
sources, and establish and promote a safety culture and the conecept of
defence in depth.

4.3.2. Safety of radioactive sources

{a) COQMPs establish procedures for the safe transport of radioactive sources
and equipment that emit or use radiation within the hospital complex,
taking into account all regulatory requirements and safety considerations.
This includes transfer of ownership of sources doring delivery or disposal.

{(b) CQMPs develop a programme of physical security for radicactive sources,
incloding procedures for receiving, storing securely, stock-taking and
controlling thewr fixed or temporary location at the hospital. They plan and
supervise regular inventories of all of the radicactive sources, ensuring
their safe disposal as radicactive waste when relevant, according to national
and international safety regulations and recommendations.

() COQMPs perform risk assessments and identify possible accidents or losses
of radicactive sources, develop action procedures to be followed in the
event of such occurrences and carry out exercises to verify that they can be
implemented correctly.

5. STAFFING AND ORGANIZATION OF
AMEDICAL PHYSICS SERVICE

Staffing requirements for providing medical physics services supporting the
efficient and safe care of patients need to be defined vsing criteria consistent with
current medical practice. The impact of the continuous development of medical
technology and its applications, as well as changes in the regulatory requirements
worldwide, make most previous recommendations on staffing ontdated. Although
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BASIC SAFETY STANDARDS FOR IONISING RADIATION [S.L.585.01 69

undertaking the performance of the tasks of radiation protection of
workers and members of the public.

(3) Where a radiation protection expert is consulted
pursuant to the requirements of these regulations the vandertaking
shall appoint that radiation protection expert in writing and shall
mclode in that appointment the scope of the adwvice which the
radiation protection expert is required to give.

106. (1) Radiation protection experts need to be recognized
by the Commission and will need to meet the following generic
criteria:

(a) have a degree in radiography, medicine, or other
physical science or a sunitable combination of other
gualifications and experience; and

(k) sufficient work: experience directly concerned
with radiation protection practice; and

(c) undertake continved professional development.

(2} The Commission shall issue detailed requirements for
different applications based on the generic criteria given in the above.

(3) Radiation protection experts shall need re-certification
by the Commission.

107. (1) Medical physics experts are to act or give
specialist advice, as appropriate, on matters relating to radiation
physics for implementing the requirements set out in Part VII and in
paragraph (b) of regulation 31(1).

(2} Depending on the medical radiclogical practice, the
medical physics expert shall take responstbility for dosimetry,
wnecleding physical measurements for evaluation of the dose delivered
to the patient and other individuals subject to medical exposure, give
advice on medical radiological equipment, and centribute in
particular to the following:

(a) radiation protection programime;
(b) development of safety culture;

(c) optimisation of the radiation protection of
patients and other individvals subject to medical expospre,
including the application and wse of diagnostic reference
levels;

(d) the definition and performance of quality
asstwrance programmes of the medical radicological equipment;

(&) testing of medical radiclogical equipment;

Radiztion
Protection Experts.

Medical physics
enparts.
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(f) the preparation of technical specifications for
medical radiolegical equipment and installation design;

(=) the swrveillance of the medical radiclogical
installations;

(k) the analysis of evemts imvelving, or potentially
involving, accidental or unintended medical exposures;

(1) the selection of equipment required to perform
radiation protection measurements;

(1) the training of practiticners and other staff in
relevant aspects of radiation protection

(3) The medical physics expert shall where appropriate,
liaize with the radiation protection expert.

Approval 108. The Commission shall isswe approval certificates for

certificates. medical physics experts for a validity period of not greater than a
pericd of five years in a specialty (radiotherapy. nuclear medicine,
diagnostic and interventional radiclogy)

Meatings. 109. (1) Medical physics experts shall meet the following
criteria for initial certification by the Commission:

(a) be registered by the Council for the Professions
complimentary to Medicine in Malta as a medical physicist; and

(b) have attained European Qualifications Framework
(EQF) Level 7 (ex: Master with 90-120 Evropean Credit
Transfer and Accumulation System (ECTS)); and

(c) two vears structured aceredited clinical training in
Medical Physics in specialty (radiotherapy, nuclear medicine,
diagnostic and interventional radiclogy); and

(d) two years documented full time work experience,
within the preceding 28 months, in specialty (radiotherapy,
noclear medicine, diagneostic and interventional radiology) with
documented CPD.

(2) Medical physics experts shall meet the following criteria
for re-certification by the Commission:

(a) 48 menths full time work experience in their
specialty during the valid approval period. but not necessary 48
consecufive months.

(k) Documented CPD since the last certificate issued.

Radiation 110. (1) All uondertakings and emplovers of ouwtside
protection officer. workers shall designate a radiation protection officer.
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Perera, et al.. {2012) outlined five characteristics that when combined. suggest the need for strategic

planning. These are:

a)

b)

c)

d)

e)

Clientele who are more aware and demanding: Assuming patients are the profession's only direct
or mndirect clients, it stands to reason that in the years ahead, the profession will be caring for
patients who are more informed and more capable of selecting their healtheare provider. This 1s a
choice that has implieations for funding,

Increasing numbers of competent and professional rivals: On a global scale, it is becoming easier
to locate highly trained experts; the high degree of specialisation and quality across these
professionals is becoming more common

Limited organisational resources: The increasing responsibility fo spend resources rationally,
enabling only the finest and most effective professionals to persist, 1s one potential reaction to this
circumstance.

The client is given more attention than the service: Organisations prioritise on the patient receiving
a good service and getting the greatest outcomes rather than just performing tasks as efficiently as
feasible. It 15 not only about what, but also about how a task should be performed.

Size and intricacy of the organisation: The population has grown in number. meaning that
the requirements have also grown. and there are now more diagnostic and treatment choices
available, which has caused organisationsto physically expand in size and organisational

complexity to rise,
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The following list outlines the processes for creating a strategic plan using the SWOT methodology
(Caruana, 2020):
a. Choose the values that will guide the activity in strategic planning.
b. Create or revise the present strategic mission statement.
c. While keeping the purpose of the vision in mind, create a desirable future vision for the
profession.
d. Do a gap analysis to determine the gaps between the existing condition of the profession
and the anticipated future vision.
e. Conduct a situational analysis of the profession’s SWOTs in relation to the desired vision.
f.  Determine and rank a number of strategic objectives for bridging the gaps and moving
closer to the desired vision,
g. Create a thorough strategic action plan to accomplish each of the strategic goals,
h. Carry out the plan,

1. Control and evaluate the plan and iterate if necessary.
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The following list provides the eriteria to follow for the development of effective questions as outlined

by Floyd J. Fowler, Jr. (1995):

a)

b)

Detailing the goals of the question and outlining the types of responses that are necessary to

attain those goals.

Ensuring that each participant has a similar understanding of the question's context. All

respondents should be able to understand the question's key terms and have the same

perspecetive of those notions.

Ensuring that participants are asked questions for which they have the answers. Finding the

solutions is impacted by at least three different sorts of challenges.:

* Not possessing the information required to address the question.

* Possessing the information but not being able to recall it precisely or to the level of
gpecificity required by the question.

# The difficulty of precisely dating events for questions concerning interactions or
occurrences during a certain time period.

Presenting questions that respondents can respond to in the way that the question specifies. Tt

is possible to ask participants queries to which they know the answer, but they are unable to

respond in the manner the researcher desires because the researcher's preferences do not align

with the reality that the participant is expressing.

Asking queries that respondents would not object in responding. This is required to gather

responses that can be combined to produce statistical information. The question must also be

able to be stated effectively so that every person would understand what it meant.
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Questionnaire
Please mark the boxes with a & as appropriate.
Section 1: General Questions

1.1 Which gender do you identify with?

Male O
Female O
Other O

1.2 Which undergraduate degree did vou pursue?
Physics O
Electrical Engineering a
Mechanical Engineering O

1.3 Which area do vou specialise in?

Radiation Oncology O
Diagnostic and Interventional Radiology O
Nuclear Medicine a

1.4 Are you certified as a Medical Physics Expert by the Commission for Protection from lonising
and Non-Ionising Radiation?
Yes a
No a

1.5 Are vou certified as a Radiation Protection Expert by the Commission for Protection from
Tonising and Non-Tonising Radiation?
Yes a
No a

1.6 Are vou certified as MR Safety Expert (MRSE) by any accredited organisation?
Yes O
No d

1.7 Are yvou cerfified as Laser Safety expert by any accredited organisation?
Yes a
No a

1.8 Medical physicists in Malta are involved in the specification and procurement of (tick all that

apply):

Tonising radiation based medical devices O
Non-ionising radiation based medical devices O
All medical devices O
None of the above O

1.9 Medical physicists in Malta are involved in acceptance testing of (tick all that apply):
Tonising radiation based medical devices
MNon-ionising radiation based medical devices
All medical devices
None of the above

oooo
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1.10  Medical physicists in Malta are involved in the commissioning of (tick all that apply):

Ionising radiation based medical devices O
Non-ionising radiation based medical devices O
All medical devices O
None of the above O

1.11  Medical physicists in Malta carry out quality assurance of (tick all that apply):

Ionising radiation based medical devices O
Non-ionising radiation based medical devices O
All medical devices O
None of the above O

1.12  Medical physicists in Malta are involved in the decommissioning of (tick all that apply):

Tonising radiation based medical devices O
Non-ionising radiation based medical devices O
All medical devices O
None of the above O

1.13  Medical physicists in Malta are involved in optimising clinical use of (tick all that apply):
Ionising radiation based medical devices
Non-ionising radiation based medical devices O
All medical devices O
None of the above O

O

1.14  Medical physicists in Malta provide advice regarding patient risks from medical device
associated physical agents including protection from such physical agents in the following cases
(tick all that apply):
Iomising radiation
Non-ionising radiation
All physical agents
None of the above

0Dooo

1.15  Medical physicists in Malta are involved in the design and installation of new facilities of
(tick all that apply):
Iomising radiation based medical devices
Non-ionising radiation based medical devices
All medical devices
None of the above

oooo

1.16  Medical physicists in Malta provide advice regarding the prevention of umintended or
accidental exposures to physical agents from (tick all that apply):
Ionising radiation based medical devices
Non-ionising radiation based medical devices O
All medical devices O
None of the above O

O
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1.17  The medical physics profession in Malta 1s seen by stakeholders as contnbuting significantly
to the over-arching mission of the wider healthcare system of which it forms part:
Strongly Agree a

Agree a
Mot Sure a
Disagree O
Strongly Dhsagree [
1.18 I feel that I am aware of what is internationally considered best practice in my specialty area

of Medical Physics:

Strongly Agree a
Agree O
Not Sure a
Disagree a

Strongly Disagree O

1.19  There has never been a shortage of material resources that are required to enable me to deliver
my professional services to the healthcare system:
Strongly Agree O

Agree O
Not Sure a
Disagree a

Strongly Disagree O

120 What do vou believe are the specific unique benefits the Medical Physics profession in Malta
provides and to whom (patients, other healthcare professionals, hospital management)? Please

explain.

Section 2: Possible Strengths of the MP profession in Malta

2.1 Medical Physicists in Malta have a deep techno-scientific expertise regarding medical devices
used in their specialty and their clinical use:

Strongly Agree a
Agree a
Not Sure a
Disagree O
Strongly Disagree O

2.2 Medical Physicists in Malta have a deep techno-scientific expertise regarding the protection of
patients, workers and the general public from 1onising radiation and other physical agents used in their
specialty:

Strongly Agree a
Agree O
Not Sure a
Disagree a
Strongly Disagree O
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2.3 Medical Physicists in Malta have strong analvtical. problem-solving, and trouble-shooting skills:
Strongly Agree O
Agree a
Not Sure O
Disagree a
Strongly Disagree O

2.4 Medical Physicists in Malta have strong mathematical. statistical and data analysis skills:
Strongly Agree o
Agree O
Not Sure (H|
Disagree O
Strongly Disagree O

2.5 The Medical Physics profession in Malta has a strong legal foundation:

Strongly Agree a
Agree O
Not Sure a
Disagree O
Strongly Disagree [

2.6 Medical Physicists in Malta have strong scientific research skdlls:

Strongly Agree a
Agree O
Not Sure O
Disagree o
Strongly Disagree O

2.7 Medical Physicists in Malta have strong information and communication technology skills:

Strongly Agree O
Agree o
Not Sure O
Disagree a
Strongly Disagree O

2.8 Present Medical Physics services in Malta compare well with other EU countries:

Strongly Agree O
Agree

Not Sure
Disagree

O
O
O
Strongly Disagree O
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2.9 Do vou consider that the qualification and curmculum frameworks leading to the cerfification of
Medical Physics professionals i Malta (Bachelor in Physics/Engineering, Masters in Medical
Physics, and 2 vyears clinical fraining) are sufficient to ensure the production of high calibre
professionals?

Yes O
No O

2.10 Which element might be improved and how?

2.11 Are there any other notable strengths that vou can highlight for the MP profession in Malta?

Section 3: Possible Weaknesses of the MP profession in Malta

3.1 One of the problems that the profession faces in Malta is the absence of a universally known
mission statement for the profession for Malta:

Strongly Agree a
Agree a
Not Sure a
Disagree O

Strongly Disagree [

Please feel free to add comment.

3.2 The Medical Physics profession in Malta has a narrow range of specialisations:

Strongly Agree O
Agree O
Not Sure a
Disagree a

Strongly Disagree O

Please feel free to add comment
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2.9 Do vou consider that the qualification and curriculum frameworks leading to the certification of
Medical Physics professionals in Malta (Bachelor in Physics/Engineering, Masters in Medical
Physics, and 2 wyears clinical fraiming) are sufficient to ensure the producfion of high calibre
professionals?

Yes O
No O

2.10 Which element might be improved and how?

2.11 Are there any other notable strengths that you can highlight for the MP profession in Malta?

Section 3: Possible Weaknesses of the MP profession in Malta

3.1 One of the problems that the profession faces in Malta is the absence of a universally known
muission statement for the profession for Malta:

Strongly Agree O
Agree a
Not Sure O
Disagree O

Strongly Dhsagree [

Please feel free to add comment.

3.2 The Medical Physics profession in Malta has a narrow range of specialisations:

Strongly Agree O
Agree a
Not Sure O
Disagree O

Strongly Dhsagree [

Please feel free to add comment
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3.3 The Medical Physics profession in Malta still has not realised the importance of strategic and
robust leadership:

Strongly Agree O
Agree O
Not Sure (H]
Disagree O

Strongly Disagree O

Please feel free to add comment

3.4 Medical Physicists in Malta have low marketing skills leading to too low profile of the profession
within the healthcare:

Strongly Agree O
Agree a
Not Sure a
Disagree O

Strongly Disagree O

Please feel free to add comment

3.5 Medical physicists in Malta take part in regional/infernational networking:
Strongly Agree O

Agree O
Not Sure O
Disagree a

Strongly Disagree O

Please feel free to add comment

3.6 The lack of an independent MP department will negatively impact the achievement of the vision:

Strongly Agree O
Agree a
Not Sure a
Disagree O

Strongly Disagree O

Please feel free to add comment
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3.7 There is a reluctance by some Medical Physicists in Malta fo be part of the wider healthcare
picture:

Strongly Agree O
Agree O
Not Sure O
Disagree O

Strongly Disagree O

Please feel free to add comment

3.8 Medical Physicists in Malta have insufficient communication and pedagogical skills:
Strongly Agree O

Agree O
Not Sure a
Disagree a

Strongly Disagree O

Please feel free to add comment

3.9 Research by Medical Physicists in Malta has barely taken off:

Strongly Agree O
Agree a
Not Sure O
Disagree O

Strongly Disagree O

Please feel free to add comment

3.10 Our work duties in Malta are too overwhelming to be able to have enough free time to enrol in
new training courses of attend conferences regarding the profession:

Strongly Agree O

Agree a
Not Sure O
Disagree O

Strongly Disagree O

Please feel free to add comment
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3.11 Are there any legal problems which may hinder us from achieving the vision?

Yes O
No |

3.12Ifin 3.11 vou answered YES. what do vou consider are the problems?

3.13 Are there any other notable weaknesses that vou can highlight in the MP profession in Malta?

3.14 How can these weaknesses be eliminated?

Section 4: Opportunities of the MP profession in Malta

41 The Medical Physics profession can expand as a result of the mmcrease in number and
sophistication of hospital medical devices:

Strongly Agree O
Agree (|
Not Sure O
Disagree O

Strongly Disagree O

Please feel free to add comment

4 2 Medical Physicists in Malta should link up with patient organisations and project themselves as
patient advocates regarding safety standards in healthcare:

Stronglv Agree O

Agree O
Not Sure O
Disagree (|

Strongly Disagree O

Please feel free to add comment
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4 3 Medical Physicists in Malta should link up with occupational health and safety organisations and
environmental groups and project themselves as occupational’public advocates with regard to safety
from physical agents:

Strongly Agree O
Agree O
Not Sure O
Disagree O

Strongly Disagree [

Please feel free to add comment

4 4 The Medical Physics profession should create further opportunities for itself by exerting pressure
on legislators to recogmise that patient safety should not be limited to ionising radiation and strive to
ensure that the rigorous standards of safety to be found in ionising radiation are extended to other
areas such as magnetic resonance imaging, lasers and in the future nanodevices:

Strongly Agree O

Agree O
Not Sure O
Disagree O

Strongly Disagree O

Please feel free to add comment

4.5 Due to the escalating cost of healthcare, the need for efficient use of medical devices and Health
Technology Assessment is vital, and we as Medical Physicists need to take this opporfunity and
involve ourselves in such issues, as 1t would raise our profile with health econonusts:

Strongly Agree O

Agree O
Not Sure O
Disagree O

Strongly Disagree [

Please feel free to add comment
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4.6 The rapid expansion in the number of home-use, self-testing and wearable devices are not only a
clinical opportunity for Medical Physicists but also can be furned into a business opportunity. Shops
selling such devices should be manned by Medical Physicists who can give advice to customers on
the most appropriate devices to purchase, proper and safe use, re-calibration frequencies and other
information. Medical Physicists can also offer quality control services for such devices:

Strongly Agree O

Agree O
Not Sure O
Disagree O

Strongly Disagree O

Please feel fiee to add comment

4.7 The Government of Malta makes available a lot of funding for me fo be able to develop my
competences:

Strongly Agree O
Agree O
Not Sure (H|
Disagree O

Strongly Disagree [

Please feel free to add comment

4.8 1 take part in IPEM courses:

Strongly Agree O
Agree O
Not Sure a
Disagree O
Strongly Dhsagree [

4.9 1 take part in EFOMP school for medical physics experts:

Strongly Agree O
Agree

Not Sure
Disagree

O
O
O
Strongly Disagree [
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4.101 take part in IAF A courses:

Strongly Agree a
Agree O
Not Sure O
Disagree O
Strongly Dhsagree [

4.11 I take the opporfunity to go fo conferences regarding the profession:

Strongly Agree O
Agree O
Not Sure (H|
Disagree O
Strongly Disagree [

4.12 Are there opportunities for research in vour work area?

Yes |
No O

Please feel free to add comment

4.13 Are there any other notable opporfunities that you can highlight in the MP profession in Malta?

4.14 How can we benefit from vour aforementioned opportunities?

Section 5: Threats of the MP profession in Malta

5.1 The BSc(Hons) Physics, Medical Physics and Radiation Profection has solved the threat of low
number of medical physicists due to low number of Physics/Engineering graduates:

Strongly Agree a
Agree a
Not Sure O
Disagree O
Strongly Disagree [
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5.2 Malta needs more Medical Physicists to achieve western European standards in my specialty area:

Strongly Agree O

Agree O
Not Sure O
Disagree O

Strongly Disagree OO

5.3 Austerity economics and unrestrained commoditisation. are a threat to the Medical Physics
profession in Malta:

Strongly Agree O
Agree O
Not Sure O
Disagree O

Strongly Disagree O

Please feel free to add comment.

5.4 There 15 role poaching from other professions in Malta:
Strongly Agree O

Agree O
Not Sure O
Disagree O

Strongly Disagree OO

Please feel free to add comment

5.5 The profession is facing unfair competition from other professions:
Strongly Agree O

Agree O
Not Sure O
Disagree O

Strongly Disagree O

Please feel free to add comment

5.6 Are there anv other notable present or fiture threats that you can highlight in the MP profession in
Malta?
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5.7 How can we eliminate or reduce the impact of these threats?

Section §: Concluding Questions
6.1 Do you have anv ideas on how this vision statement can be developed further?

Yes O
No [l

6.2 Ifin 6.1 vou answered YES, what are these ideas?

6.3 As a profession we are well prepared to face the challenges of future technologies:

Strongly Agree O
Agree O
Not Sure O
Disagree O
Strongly Disagree O

6.4 Thank you for dedicating vour time in filling this questionnaire. Are there any other points which [
have not mentioned regarding this subject that you think would be helpful for me to know?

Yes O
No [l

6.5 If in 6.4 vou answered YES, what are these points?

Thank you for yvour time.
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Questionnaire Evaluation Sheet
Pleaze mark the boxes with a (2 as appropriate.

1. Do you think the questionnaire was too short/long/appropriately long given the ressarch subject?

Too short O
Toolong 0O
Appropriately long given the research subject O

2. Was it eazy to follow the general instructions of the questionnaire?

Tes [
Mo O

If you answered N0, which instructions were not clear and why?

3. Inyour opinion was the questionnaire well structured?

Tes [
Ne O

If you answered NO, what would vou suggest should be improved?

4. Were there any questions that you did not understand?

TesO
Mo O

If you answered YES, kindly specify which and suggest improvement.

)

. Dnd you find any objection in answering any particular question's?

Tes [
Mo O

If you answered YES, kandly specify which.

6. Were there any questions which vou consider could have been omitted?

Tes [
Ne O
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If you answerad YES, can vou kindly specify which and your reazon as to why they should be
removed?

7. Do you have any further comments or suggestions?

Thank vou for vour feedback.

From the responses obtained, seven out of eight participants (87.5%) perceived the questionnaire
to be appropriately long given the research subject whilst one participant (12.5%) found it too
long. The general instructions of the questionnaire were easy to follow as perceived by all the
participants (100%). Moreover, the questionnaire was perceived by all (100%) as being well
structured. When asked if there were any questions which the participants did not understand, one
participant (12.5%) identified Q3.6 “The lack of an independent MP department will negatively
impact the achievement of the vision”, however they did not specify how the question could have
been improved. None of the participants found objection in answering any questions. Lastly, none

of the participants thought that a question could have been omitted.
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ta' Malta

Senior Lecturer, Department of Midwifery
Chairperson, Faculty Research Ethics Committee

Faculty of Health Sciences
Office Mo. 48
+356 2340 1178

rita. pace-parascandalof@um.edu.mt
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