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I ntroduction

technology with the acquisition of modern equipment such as gamma

cameras. However, the lack of appropriate training for medical technolo-
gists is a major constraint to the effective use of the technology. Examination of the
training syllabi for medical technologists in some countries shows a lack of suffi-
cient instruction in nuclear medicine and a variation in syllabus content from coun-
try to country. A survey was conducted in the Asian region showing there are few
formal training courses for nuclear medicine technologists, although many people
working in the field have training in related specialities such as radiography or

M any countries have made significant investments in nuclear medicine

medical technology.

In 1992 the Australian Government
(through its AusAID program) agreed to
fund a project, entitled * Strengthening of
Nuclear Medicine in RCA Countries’,
whichincluded asub-project on the devel-
opment of a scheme for the education of
Nuclear Medicine Technologists. This
project was approved as a Regional Co-
operativeAgreement (RCA) project which
has been administered by the International
Atomic Energy Agency (IAEA) and the
Australian Nuclear Science and Technol-
ogy Organisation (ANSTO). The project
has been coordinated at Westmead Hos-
pital, Sydney, Australiaand commencedin
early 1994 with Brian Hutton as Project
Manager and Heather Patterson as
Course Coordinator. During the project a
set of materials was devel oped, intended

for use by either individual studentsor de-
partments, to provide abasic practical un-
derstanding of Nuclear Medicine. The ma-
terials are also suitable for use in formal
courses in Nuclear Medicine, providing a
program for in-service training that can
complement face-to-face teaching, aswell
as a valuable resource for teachers. The
material has been written by practising
technologists and scientists in Nuclear
Medicinewith editing for publicationlargely
undertaken by Heather Patterson. The
coursewastested with aninitial set of stu-
dentsinMalaysia, Indonesia, Sri Lankaand
India in 1995-96 and the materials were
subsequently refined and improved for fi-
nal use, based on thisinitial experience.
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Theaimsof thisversatile program include:

* toprovidetraining in countries
where none exists

* to provide assistance to present
training courses

* to encourage the further develop-
ment of training courses

* to encourage in-country distance
training

* to establish aregional standard for
basictraining

* topromotequality improvement

Project planning and materials
development

Participating countries

AnAdvisory Board, representingtheAsian
countries that are RCA Members, was
formed to provide ongoing advice on the
project. At theinitial meeting of the Advi-
sory Board implementation plans, course
syllabus and country involvement was
agreed upon. For the purpose of the pilot
program it was agreed that Malaysia, Sri
Lanka and Indonesia test the material as
no formal courses existed and translation
of materials was considered unnecessary
inthese countries. Indiaal so agreed to test
the material, with a view to possible de-
velopment of in-country distance educa
tion for the benefit of students who are
unable to undertake the formal training
courses available. A total of 19 students
commenced study in May 1995. In addi-
tion, Bangladesh, Pakistan and the Philip-
pines agreed to assess the material and
advise on its suitability for inclusion in
courses that were under development in
those countries.

Course design

Asmost studentswork full time, the course
of study was initially designed to occupy
224 hours, conducted over a period of 16
months, which is about 4 - 5 hours study
per week. Seven learning modules were
developed with material written in a pro-
gressive learning sequence. Each module
contained about 32 hours of study and in-
cluded avariety of subjects, bothin basic
scienceand clinical application. Anoutline
of the syllabus is given in Table 1. The
developed materials focus on practical
detailswhoserelevance canbeeasily iden-
tified. These have been shown to have a
high motivational value. The materialsap-
pear well suited to complement formal
coursework and it is the course develop-
ers intention to further update the materi-
as and explore suitable complementary
aids such as audiovisual and interactive
media.

The goal has been not only to produce the
training materials but also to assist in the
implementation of training programs based
on the materials. The material has been
specifically designed to assist individuals
to develop basic practical skillsthat enable
them to perform good quality Nuclear
Medicine studies. The course attempts to
provide afocus on factors that are impor-
tant rather than, as in many courses, of-
fering a very broad coverage. It is hoped
that this focus highlights the relevance of
underlying theory so that students can un-
derstand the importance of what is pre-
sented and can better identify problemsthat
may occur in their daily work. The mate-
rial isvauable asamanual for practising
Nuclear Medicine Technologists and con-
tains practical detail that can be useful to
both scientistsand physicians.
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Table 1 Progressive learning sequence of subjects and modules

Module Basic Science Clinicd
1 Basic Physics
Radiation Safety 1
Radiopharmacy 1
2 Radiation Safety 2
Radiopharmacy 2
Quiality control
Instrumentation 1
Dosecalibrator Endocrinology 1
Scintillation counter Thyroid Uptake
3 Instrumentation 2
Rectilinear scanner
GammaCamera Endocrinology 2
Imaging Techniques Thyroid Uptake
Computers1 Gastrointestinal
Liver/Spleen Imaging
4 Instrumentation 3 Endocrinology 3
GammaCameraQC B Therapy for
Film processing hyperthyroidism
Pulmonary
Ventilation and perfusion
5 Computer 2 Skeletd
Radionuclide Brain Imaging (planar)
6 Renal
differential
Gastrointestinal
dynamic flows
7 Cardiovascular

Gated blood pool
First pass
Hot spot

Implementation of the pilot program
Student selection

In each country a number of students
were selected who already worked in
Nuclear Medicine but who had no previ-
ous formal training in Nuclear Medicine.
A key factor in selecting studentswasthat

they each have a supervisor available to
provide ongoing support intheworkplace.
A basic level of instrumentation was as-
sumed: a gamma camera interfaced to a
computer was considered essential . Where
a department lacked facilities, the local
coordinator was encouraged to arrangefor
students to have access to equipment in
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1

Midcourse Workshop held in India with students and supervisors from Bombay, New Delhi,
Lucknow and Bangalore. Also Australian assessors Richard Smart and Scott Evans

other hospitalsor ingtitutions. Tutorialsin-
volving staff from other Institutions (uni-
versitiesor atomic energy authorities) were
also encouraged.

Mid-course workshops

To help assess progress a mid-course
workshop was held in each country when
a physicist and a senior technologist vis-
ited the students and their supervisors.
They discussed problems and conducted
impromptu tutorials, where necessary, to
help explain some difficult concepts. In
addition they assessed students' under-
standing, practical capabilitiesand general
progress.

Eh.

Feedback from the workshops indicated
that students were responding well to the
training program. In particular students
showed aquestioning attitudein their daily
work and were much more attentive to
radiation safety and quality control. There
was aso evidence that department proto-
cols had been changed in view of the
course content. The face to face interac-
tion with assessors and the other students
helped students achieve a sense of team-
work, temporarily removed them fromtheir
isolation and hel ped motivate themto con-
tinue and progress.

Brian Hutton in discussion with
students in Indonesia
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However, the workshops also highlighted
certain limitations where some students
had a poor understanding of English or re-
ceived poor support that limited their moti-
vation. Others experienced adverse local
conditions such as interruption of isotope
supply, import duties delaying delivery of
learning material, equipment down-timeand
interruptionsto power supply. Lack of study
time was a general concern, particularly
for those students who had a second job.

Student assessment

Successful completion was measured,
based on marksfrom regular assignments,
successful completion of a Workbook in
which the student recorded ongoing prac-
tical work and a final assessment in the
workplace, in which both practical capa-
bilities and general understanding were
examined. This assessment was carried
out in November 1996 by two senior Aus-
tralian technol ogists who visited each stu-
dent in their own department. The asses-
sors spent two days observing hot-lab prac-
tice, safety precautions, patient position-
ing and imaging procedures. Questions
were asked to assess understanding, fol-
lowed by explanations and discussions to

Sudents at Universiti Sains Malaysia,
Kota Bahru

help clarify any points. A written assign-
ment, including multiple choice questions
and calculations, was completed by each
student.

An important aspect of the project has
been the development of appropriate as-
sessment methods, which demandsnot only
completion, but level of understanding and
demonstration of practical competency.
These essential components are included
inthefinal IAEA “Certificate of Achieve-
ment”.

Course completion

Due to the difficulties experienced in un-
dergtanding English by Indonesian sudents,
it has been recommended that translation
should be performed before these students
progressfurther. All other students partici-
pating in the pilot project progressed to
completion and were awarded the IAEA
certificates that reflected their level of
understanding and the practical skills at-
tained. Student supervisors have com-
mented that successful students demon-
strate an improved attitude to their work
and enhanced quality of work. The course
has had further benefits as it encouraged
department involvement and rai sed confi-
denceinlocal ability to provide technolo-
gisttraining.

Preliminary Cost Analysis

An analysis of the implementation costs
for thispilot project indicates that the cost
per student for 20 studentsissimilar tothe
present cost for a student to train over-
seas for 6 months. However, having de-
veloped the course of study, thereareonly
minimal ongoing refinement costsand re-
duced implementation costs. For further 20
students the estimated cost per student is
about 25% of the pilot project cost and
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thereisan exponentia fall in cost per stu-
dent asthe program reaches more students
in more countries.

Further developments
Continuation of the project

The Australian government has agreed to
fund the continuation of the project for a
further three years, during which time ad-
ditional materiasincluding SPECT, infec-
tion/ tumour imaging and behavioural sci-
encewill bedevel oped and trialed with the
same students. The final syllabus for the
course was determined at a second Advi-
sory Board Meeting held in July 1999 (see
Table 2 ***HEP). It is estimated that the

complete coursewill occupy 450-500 hours
of study time. Criteriafor student partici-
pation and more detail ed guidelinesfor stu-
dent supervision and assessment weredis-
cussed at this meeting. The importance of
student support, both within the department
and at a national level, was emphasized.
During this second stage of the project
around 100 students from seven countries
(Bangladesh, India, Malaysia, Pakistan,
Philippines, Sri Lankaand Thailand) will
undertake the complete English version of
the course. In some cases the materias
may be used to complement existing
courses and direct comparison of student
performance will be of interest. In addi-

Table 2 Progressive learning sequence of subjects and modules

Phase 2 To commence |late 1999

Module Unit no. Basic Science Unit no. Clinical
8 12a Understanding SPECT (1)
SPECT Theory 13 BranSPECT
Quality Assurance Generd SPECT
Image reconstruction
9 12b Understanding SPECT (2)
Advanced SPECT topics
Introduction to PET 14 Myocardial Perfusion SPECT
10 15 Radiopharmaceuticals
for infection & tumours
16 Infection & Tumour imaging
Generd Anatomy & Physiology
(including cross sectional
anatomy)
Special paediatric studies
1 17 Behavioural Science
18 In-vivo nonimaging
blood volume & ureabreath test
CSF- Cerebral Spinal Fluid
Shunt patency
12 19 Introduction to Literature Review

with assigned topics
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tion, thematerialswill betrand ated for use
with approximately 200 studentsin China
and 50 students in Korea. The complete
set of materials and teaching guides will
be available on CD. As the project devel-
ops, additional audiovisual aidswill bein-
cluded.

Recognition of the course

The training material has been designed
specifically to address the basic concepts
underlying Nuclear Medicine, building on
essential knowledge and practical skills
required by apractising Nuclear Medicine
Technologist. In essence the course pro-
vides a formal training as opposed to a
broad education, as would be achieved
through a University—based course. For-
mal recognition of the courseistherespon-
sibility of each country. However, an im-
portant precedent has been set in Austra-
liawhere one of themgjor Universitieshas
assessed the complete course and has in-
dicated that they are prepared to indepen-
dently assess students who complete the
IAEA course, with aview to awarding an
intermediate qualification. Thiswould pro-
vide students with credit towards a more
advanced academic course, with the pos-
sibility of studentsgaining an internation-
ally recognised qudlification. Itishoped that
this may encourage national authoritiesin
participating countries to recognise the
value of the course.

Use in other countries and regions

It has been recognised that several coun-
trieswill require the materialsto be trans-
lated in order to meet the needs of thetech-
nologist. During the pilot study Chinatook
the initiative to commence trandation to
Chinese under the auspices of the Chinese
Society of Nuclear Medicine. Sections of
the material were distributed around sev-

eral nuclear medicine centres in different
provinces and the workload shared. This
not only resulted in reducing theindividual
effortinvolved, but a so made many people
over a wide area aware of the program
and its content. Materials already have
been used as areference manual for short
courses conducted in different regions of
China. Approximately 200 students in 6
regions of China will commence the full
coursein early 2000. The Korean Nuclear
Medicine Technologists Society will be
mainly responsiblefor thetrandation of the
materials for use in Korea and the first
course there will also commence in early
2000. Vietnam has a so indicated an inter-
est in tranglating the materials.

There was particular interest in the Dis-
tance Assisted Training program at the
IAEA Regional Training Course held in
Capetown, South Africa in October/No-
vember 1996. It was considered that the
training materials and method of delivery
was relevant for most African countries
where thereislittle or no structured train-
ing. Since then a similar pilot study has
been approved through the IAEA AFRA
section, which isbeing coordinated by Ms
Geraldine Philotheou from Capetown,
South Africa. Thiswill commencein 1999
for anumber of English-speaking countries
in central Africa. As severa North Afri-
can countriesrequiretrandationto French
and Arabic, it is foreseen that trandlation
may also beapossibility.

In addition, a further project has been es-
tablished in the Latin American region,
coordinated through the ARCAL section
of the IAEA. In this case the materials
will be trandated to Spanish and Portu-
guese for use throughout the region. The
project will be managed by Dr Eduardo
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Touya, in Uruguay and the main country
responsible for tranglation to Spanish is
Argentina. A similar structureisbeing es-
tablished to that used in the RCA region.
The RCA project has been selected asone
of thefirst to betransferred for usein other
regions. Regular contact is being main-
tained between the RCA, AFRA and
ARCAL projectsand al threeregionswill
beinvolvedin developing thefinal assess-
ment guidelines. The adoption of similar
criteriainthethreeregionswill encourage
astandard level of training acrossthethree
regions.

Summary

The project has had a very positive effect
in accelerating the development of tech-
nologist training courses throughout the
region with thematerial already being used
to complement formal courses in several
countries. To establish common standards
of training and competency it would be ap-
propriate to assess course development
and student assessment methods through-
out theregion. Several countries should be

encouraged to adopt in-country Distance
Assisted Training in order to reach more
technol ogistsin remote regions, with con-
tinuing advice and support from Australia
a this stage. The project has stimulated
thedevel opment of similar projectsin other
regions.

In the long term there are significant cost
savings compared to the fellowships and
short courses currently offered. In addi-
tion, the course material providesapracti-
cal understanding of basic conceptswhich
should form a useful background for per-
sons who may be offered further training
through fellowships or courses, with po-
tential for thissupplementary training to be
more effective. The project has demon-
strated that the Distance Assisted Train-
ing Program for Nuclear Medicine Tech-
nologistsisboth achievable and effective.
The material is directed at an appropriate
level with amechanism of delivery that is
flexibleand well suited tolocal needs. The
project continues to attract wide interna-
tional interest.
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