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Australasian Physical & Engineering Sciences in Medi-
cine (APESM, or “the college journal”) is now 40 years old, 
making it one of the oldest medical physics journals in the 
world [1]. In fact, the history of this journal stretches back 
an additional 18 years; APESM replaced the Australasian 
Bulletin of Medical Physics, which in turn replaced the Aus-
tralasian Newsletter of Medical Physics, which was first 
published in December 1959.1

The history of APESM and the Australasian College 
of Physical Scientists in Medicine (ACPSEM) have been 
described in past editorials and commentaries that cele-
brated earlier anniversaries [2]. The 30th volume of APESM 
in particular presented a well-written history of APESM [2] 
in addition to 30 year retrospectives on medical physics in 

radiation oncology, radiology, nuclear medicine and radia-
tion protection (some of which include fun photos of a few 
now-senior ACPSEM members) [3–6].

Since this history has been detailed so much and so well, 
we wanted to use the 40th anniversary editorial as an oppor-
tunity to consider the recent history of the college journal 
and to examine some of the things that have led to a rapid 
growth in the reach and influence of APESM in the last 10 
years.

The growth of the reputation of APESM can be indi-
cated, for example, by the impact factor. The impact fac-
tor, which has received recent commentaries from APESM 
editors Caon [7] and Trapp [8], is calculated as the number 
of citations of articles in a particular journal relative to the 
total number of articles published in that journal. APESM’s 
impact factor has quickly increased from an initial value of 
0.44 in 2012 to 1.17 in 2017 (above unity for the first time).

Past editorials [9–11] have highlighted changes to 
APESM production and distribution that have led to an 
increase in reach. Most obviously, partnering with a major 
international scientific publishing house (Springer Inter-
national Publishing AG, Berlin, Germany) has resulted in 
dramatically increased subscription rates (electronic access 
to APESM articles is available via subscription packages at 
nearly 8000 libraries around the world), increased submis-
sion rates (Caon reported that submissions tripled between 
2009 and 2010, the first year that the journal was published 
by Springer [10]), increased editorial discernment (the pro-
portion of submissions rejected by APESM is currently 
increasing towards 70%), and increased numbers of citations 
(described above). In 2016, manuscripts were received from 
authors in 40 countries, and reviewers were sourced from 41 
countries [11]. Authors from around the world are now able 
to submit to APESM and cite APESM, because they are now 
able to see APESM.
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The country producing the largest proportion of accepted 
manuscripts in APESM consistently remains Australia (at 
approximately 38% for the last 3  years) and New Zea-
land generally ranks fifth to seventh. When evaluating the 
improved reputation of APESM, therefore, the role of the 
increasing number and quality of submissions from this 
region should not be underestimated.

There have been changes in Australia and New Zealand’s 
medical physics and engineering environment that have had 
important, indirect effects on the content and reputation of 
APESM. The following discussion will focus some of the 
changes specifically affecting radiation oncology medical 
physics, because that is our particular expertise. This dis-
cussion is expected to be interesting and useful to readers 
from other disciplines, although direct comparisons should 
be undertaken with caution.

Adoption of new technologies

Since the earliest reported delivery a modulated radiotherapy 
treatment in Australia and New Zealand in 2002 [12], the use 
of inverse planning has progressed to the point that most if 
not all centres in Australia and New Zealand are now treat-
ing with modulated techniques. The delivery of increasingly 
complex treatments to smaller targets has placed demands on 
physics time (with all treatments requiring patient-specific 
quality assurance testing) and has required vendors and indi-
viduals to develop more sophisticated one-, two- and three-
dimensional dosimeters, and to fabricate more specialised 
phantoms.

Investigations of these new technologies should be pub-
lished, so that the worldwide medical physics community 
can gain the benefit of the hard work done by the few medi-
cal physicists who gain first access to the equipment. How-
ever, the well-known international medical physics journals 
seem particularly disinterested in such studies. For example, 
Medical Physics provides instructions to authors that advise 
against submitting “articles with a purely applied/clinical 
focus” [13], and Physics in Medicine and Biology has been 
known to reject papers identified by the editorial board as 
“very clinical” or “not containing new physics”.2

APESM usually rejects commissioning reports on exist-
ing or previously published technologies, but this journal is 
the natural home for investigations of new technologies, or 
new ways to use existing technologies. Some of APESM’s 
most-cited papers of the past 10 years specifically describe 
such investigations for film [14–16] and imaging modalities 
[17].

Australia and New Zealand also have a strong history of 
developing new technologies, and some important work in 
this area has recently been published by APESM. For exam-
ple, Alnaghy et al.’s award-winning study of “gel-water” 
for MRI-linac dosimetry and imaging [18] describes a thor-
ough investigation of a new phantom that could be used in 
Liverpool Hospital/University of Sydney’s major MRI-linac 
development program.

For authors who are working on technology development, 
APESM currently seems to be an attractive place to describe 
and discuss early work and proof-of-concept studies. How-
ever, as the impact and reach of the journal is observed to 
increase, APESM will inevitably grow to also become the 
place to publish final and comprehensive descriptions of 
major technological development projects.

Extension of services

Three of the first twelve medical MV linear accelerators in 
the world were installed in Australia in 1956 and 1957, with 
one following soon after in New Zealand [19]. In the last ten 
years, we have continued to be “early adopters” of new tech-
nologies, including frameless stereotactic radiosurgery (Pre-
mion, 2007), TomoTherapy (Royal Brisbane and Women’s 
Hospital, 2011), Cyberknife (Sir Charles Gairdner Hospital, 
2014) and the Varian Halcyon (Radiation Oncology Centres 
Toowoomba, 2017).

Currently, Australia and New Zealand have some of the 
highest rates of MV treatment machines per capita in the 
Asia-Pacific region [20]. In the past 10 years, there has 
been a substantial increase in the number of MV treatment 
machines in Australia, some of which has been due to the 
opening up of new centres, especially in isolated regions not 
previously serviced by nearby radiation oncology facilities. 
For example, Darwin in 2010 (3028 km from Adelaide), 
Cairns in 2011 (1682 km from Brisbane), Bunbury in 2011 
(169 km from Perth), Warrnambool in 2016 (257 km from 
Melbourne) and Burnie in 2016 (301 km from Hobart and 
137 km from Launceston).

The number of accelerators in Australia is presented in 
Fig. 1, using data reported in the 1975 volume of The Radi-
ographer [21–26] (assuming no decommissionings prior to 
1970), as well as more-recent workforce reports [27, 28] and 
other documents [29–31].

These recent increases in the total number of radiotherapy 
centres, the number of isolated regional radiotherapy cen-
tres, the number of linacs in clinical use and the number of 
different types of (non-linac) treatment delivery systems all 
have the potential to lead to opportunities and challenges 
for physicists interested in research and in research pub-
lication. The number and heterogeneity of new treatment 2 Personal communication, rejection letter from Physics in Medicine 

and Biology, 2015.
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delivery systems obviously gives us more opportunities 
to do exciting and original research work using new tech-
niques and technologies. The fact that many of us are now 
working in isolated one- or two-physicist centres means that 
inter-departmental collaboration in our clinical work is now 
imperative, and clinical collaboration provides opportunities 
to discuss common problems and develop solutions that can 
and should be published as research, especially in APESM. 
However, these opportunities may amount to nothing more 
than frustration, if physics staffing levels do not keep pace 
with the ongoing expansion of treatment delivery.

Clinical physics staffing

Advertisements for radiation oncology medical physicist 
positions distributed by ACPSEM over the last 14 years have 
frequently included responsibility for “research and develop-
ment”, “research and training” or just “research” as part of 
the role description.3 Although research has been identified 
as an expected practise for clinical medical physicists [32], 
the ability to offer genuine research opportunities remains 
a key selling point, for centres attempting to recruit medi-
cal physicists. Participation in research has been linked to 
job satisfaction among medical physicists [20, 33] and the 
availability of physicists with research experience has been 
recognised as necessary for taking full advantage of avail-
able technology in the clinic [34].

Despite the obvious advantages to individual physicists 
(in terms of job satisfaction) and departments (in terms of 

national and international reputation) as well as to staff and 
patients at other centres around the world (due to physics 
time saved and treatment accuracy improved by the avail-
ability of relevant and helpful publications), research is 
often one of the first areas to be neglected when staff time 
is limited. This can happen on an instiutional level, when 
research positions are replaced by clinical positions or staff 
with specific research expertise are given full-time clinical 
responsibilities. It is also very likely to happen at an indi-
vidual level, because the answer to the question “should I 
finish writing a manuscript that might help other physicists 
but is not necessarily due right now, or should I run a routine 
test that will allow a patient to receive their cancer treatment 
as soon as possible?” is likely to be obvious and unchanging, 
at every hour of every day until the manuscript is completely 
forgotten.

Even a small decrease in local physics staffing, or a 
small increase in clinical workload, can have large effects 
on research participation and research output. Consider this 
unverifiable anecdote: we know of a centre where, after the 
number of physics staff dropped by a quarter (due to staff 
leaving and not being replaced), the number of contributions 
to APESM decreased by two thirds.

The reason for this non-linear effect is obvious, when 
the research process is considered. Eight interrupted hours 
of research time might allow a physicist to plan and com-
plete an important experimental study or write up part of 
a manuscript. Much, much less productivity is achievable 
when those eight hours are spread over a week or a month. It 
is extremely difficult to undertake productive research work, 
if that work must be fitted around an overwhelming clinical 
workload. In their analysis of trends in radiation oncology 
medical physics (ROMP) in the Asia-Pacific region, Kron, 
Healy and Ng noted that “many ROMPs are required to work 
overtime and not many find time for research” [35].

It should be understood that the pressures currently being 
faced by clinical medical physicists in Australia and New 
Zealand are not the result of an overall decrease in staff num-
bers, or even a decrease in the number of physicists per linac. 
Between 2008 and 2014, the number of radiation oncology 
medical physicists in Australia and New Zealand increased 
from 268 to 407 (52%) [20]. In the same period, the number 
of treatment machines in Australia increased from 130 to 
approximately 185 (42%) (see Fig. 1).

Rather, there has recently been an inarguable and rapid 
decrease in physics staffing levels relative to treatment com-
plexity and the number of physics hours needed per patient 
treatment. Radiation oncology departments are currently 
responding to Medicare billing changes that incentivise the 
use of modulated radiotherapy and patient-specific qual-
ity assurance. Departments are also beginning to accom-
modate requests from patients for sophisticated techniques 
such as breath-hold-based breast treatments as well as staff 
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Fig. 1  Stacked area plot of number of MV teletherapy systems in 
Australia

3 Sourced from hardcopy job advertisements provided by Robert 
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enthusiasm for the adoption of potentially life-saving new 
ablative radiotherapy treatments. While the local implemen-
tation of all of these new and complex treatments (and all of 
the technology changes mentioned in previous sections) pro-
vide exciting opportunities for physics research, they all also 
require large amounts of physics time, which might make 
the completion of research projects and the publication of 
research outcomes impossible.

Student numbers

Some important APESM publications have come from post-
graduate students because students are required, as part of 
their studies, to investigate research problems to a depth that 
is often unreachable by busy clinical physicists. APESM is 
a desirable place to publish student work, because it is seen 
and read by (and physically lands on the desks of) exactly 
the people from whom the students will be seeking employ-
ment. Compared to journals based overseas, there is also 
relatively easy access to editors and associate editors who 
can help resolve manuscript processing delays and who are 
sometimes willing to provide additional assistance in manu-
script preparation for Australian or New Zealand students or 
registrars (just, before you ask for our time, remember that 
we are not paid to do this job).

The number of students studying medical physics has 
increased over the past 10 years. While accumulating data 
for our analysis of women’s workforce and research partici-
pation [36], we found that the numbers of students enrolled 
in Masters and Doctoral Medical Physics programs at 
ACPSEM-accredited institutions were 179 and 98, respec-
tively (35% of whom were women). While this increase may 
be an admirable attempt by universities to supply the rec-
ognised demand for more physicists to staff the increasing 
numbers of radiation oncology centres [30], the supply of 
students with the qualifications needed to take up junior and 
training positions at radiation oncology clinics is currently 
exceeding the supply of entry-level positions.

An informal survey of heads of physics departments 
at radiation oncology departments that had advertised for 
registrars in 2015 and 2016 reported a mean of 41 suitable 
applicants per vacancy [37]; and gossip at the recent EPSM 
conference suggested that there have been advertisements 
attracting up to 80 applicants in 2017.

Our discipline should therefore be mindful that universi-
ties may be unintentionally doing a disservice to students by 
training so many more than are needed to fill available entry-
level positions. Alternatively, we may all be doing the com-
munity a disservice by not effectively lobbying to create the 
required numbers of entry-level positions that would allow 
former-students to work towards certification, to meet the 

ongoing need for experienced medical physicists to ensure 
the safe and accurate delivery of radiation treatments.

ACPSEM TEAP

Former-students who are outstanding enough and fortunate 
enough to be appointed into ACPSEM training, education 
and assessment programme (TEAP) registrar positions are 
required to have at least one first-authored manuscript (or 
two non-first-authored manuscripts) accepted for publication 
in a refereed journal, in addition to the examinations and the 
other TEAP requirements.

The TEAP publication requirement has produced chal-
lenges for APESM editors (increased numbers of submis-
sions that need to be turned from clinical reports into pub-
lishable manuscripts, increased pressure to deliver reviews 
that are both fair and fast, and so on), but has ultimately been 
advantageous for the journal and our readers, allowing us to 
publish numerous high-quality papers that might not have 
been written otherwise. For example, two of APESM’s four 
most cited papers of the last five years were written by TEAP 
registrars [17, 38].

This requirement provides a strong incentive for each reg-
istrar’s clinical department to prioritise the completion of 
at least one publishable research project within the first 12 
months of the registrars appointment, firstly because publi-
cation review can take a long time and secondly because the 
registrar will have other priorities in later years.

More generally, the TEAP publication requirement 
encourages accredited departments to maintain research-
supporting environments conducive to the timely comple-
tion of TEAP projects, which may also improve the job 
satisfaction of other physicists in those environments [33]. 
For isolated or under-staffed departments, this might require 
reaching out to build collaborations with centres that are 
well-staffed by physicists with research experience, thereby 
building a broader research culture which supports the links 
required for uninhibited mutual auditing and dosimetric 
intercomparisons.

Conclusion

While the dramatic increase in the reach of APESM has 
been primarily driven by the international access provided 
by our publisher, several factors in the local medical physics 
environment have indirectly led to growth of the reputation 
and influence of the journal, particularly in the radiation 
oncology medical physics area.

APESM is viewed as a desirable place to publish inves-
tigations of new technologies and new ways to use exist-
ing technologies and the release of so many new treatment 
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delivery and dosimetry systems in the last decade has dra-
matically increased the number and importance of such 
publications.

The number, variety and geographical separation of new 
radiotherapy treatment systems in Australia and New Zea-
land has the potential to similarly lead to important publica-
tions, especially in APESM, if our current research culture 
can be preserved and enhanced through the growth of our 
medical physics workforce.

Maintaining and growing our workforce, by effectively 
lobbying for more entry-level positions and then giving 
our registrars a pathway to permanent employment at cer-
tification, is the best way to give ourselves the opportunity 
to build productive research collaborations and complete 
important research projects. The ability of medical physi-
cists to effectively participate in research is fundamentally 
important for patient safety, not just because of the research 
work itself and the clinical application of its outcomes, but 
because of the collaborations (and potential dosimetric and 
cultural inter-comparison opportunities) arising from that 
research.

In other words, the Australian and New Zealand radia-
tion oncology medical physics research culture might be 
the “canary in the coalmine”, indicating the safety of radia-
tion oncology practises in this region. And publications in 
APESM, the official journal of the ACPSEM, might be the 
“canary in the coalmine’s canary in the coalmine”, indicat-
ing the healthiness of Australia and New Zealands radiation 
oncology medical physics research culture.

Today, APESM is a very healthy canary, but we all know 
there are hazards ahead. And we have to provide the best 
help and support we can for the next generation of APESM 
authors and reviewers and editors, because they will be bet-
ter than us and, given the opportunity, they will grow and 
develop this journal (and the medical physics discipline) 
in ways we cannot even imagine at this point. After all, 
APESM is only 40 years old.
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