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A word from the editor
We're moving forward...
It has been a challenging but rewarding few months at ESSA. Our biannual business 
forum in Wollongong, NSW, was a great success, with over 190 delegates attending. 

The appointment of the first Chief Allied Health Officer, David Butt, by the 
Commonwealth Government was a positive step towards a better understanding 
and recognition by the government of the needs of the allied health professions. We 
hope Mr Butt’s appointment will have positive rewards for exercise physiologists in 
the future. 

Our continued commitment to fostering excellence in sports science through 
the ESSA Applied Sports Science Grant places strong emphasis on research 
with practical applications. The research findings of previous grant winners (as 
published in this issue) have made significant contributions to improving sporting 
performance, as well as to our collaboration with medical professionals. ESSA has 
also developed a submission for the Senate Inquiry into Sports Science. Our stance 
is that regulation of the sports science industry can be achieved only through 
ensuring that appropriately accredited and/or registered sports scientists are 
employed or contracted to work with athletes. We believe the public interest is best 
served by the Commonwealth Government’s enforcing mandatory accreditation of 
all sports science professionals working within sporting organisations. ESSA will 
share the outcomes of the inquiry as soon as they are available.

In this issue we have a special interview with Associate 
Professor Belinda Beck, who takes us through her 
recent research challenges and findings; I’m 
sure many of our members and researchers 
in the field will find her research incredibly 
pertinent and valuable. And last but not 
least, we have a feature research article on 
peripheral arterial disease (PAD) from Dr 
Belinda Parmenter, the winner of the ESSA 
Medal.

Anita Hobson-Powell 
Executive Officer

Contents

32



18th Annual Congress of  
the European College of  
Sport Science
26–29 June 2013, Barcelona, Spain 
www.ecss-congress.eu/2013/13

2013 Primary health Care 
Research Conference
10–12 July 2013, Sydney 
www.phcris.org.au/conference/2013

Prostate Cancer  
World Congress
6–10 August 2013, Melbourne 
www.prostatecancercongress.org.au

23rd Annual Australian 
Cardiovascular health & 
Rehabilitation Association 
Conference
12–14 August 2013, Melbourne 
www.cdesign.com.au/acra2013

The Annual Scientific  
meeting of the Australian 
Diabetes Society & the 
Australian Diabetes 
Educators Association
27–30 August 2013, Sydney 
www.ads-adea.org.au

What's on

17th Annual Chronic Diseases 
network Conference 2013
9–10 September 2013, Darwin 
www.cdnconference.com.au

10th national Allied health 
Conference
17–18 October 2013, Brisbane 
www.cdesign.com.au/nahc2013

Australian & new Zealand 
Obesity Society Annual 
Scientific meeting 2013
17–19 October 2013, Melbourne 
www.anzos2013.org

2013 Asics Conference of 
Science and medicine in Sport
22–25 October 2013, Phuket, Thailand 
www.sma.org.au/conference

8th interdisciplinary World 
Congress on low Back & 
Pelvic Pain
27–31 October 2013, Dubai 
www.worldcongresslbp.com

Return to Work Conference, 
Expo & Awards
30 October 2013, Brisbane 
www.qcompconference.com.au

The Future of Fatigue 
Symposium 2013
4–6 November, Sydney 
www.csu.edu.au/faculty/educat/human

Clinical Oncological Society 
of Australia Annual Scientific 
meeting 2013
11–14 November 2013, Adelaide 
www.cosa.org.au

The Science of Sport, Exercise 
& Physical Activity in the 
Tropics Conference
28–30 November 2013, Cairns 
www.jcu.edu.au/scisport

For a full and up-to-date listing, please visit 
our website.

Our Events
Keep up to date with all our professional 
development on offer by visiting our 
website regularly – all of our professional 
development opportunities are listed 
under Professional Development > ESSA 
Professional Development.

Standards & Compliance – 
Compulsory Professional 
Development
In the last edition of Activate, we published 
information on compulsory professional 
development to build a stronger workforce 
through high standards of practice relating 
to services funded by Medicare and the DVA. 
This professional development (Standards 
and Compliance) is on track to be delivered 
for members very soon. Members will be 
notified of its availability via email and on 
our website.

Workplace Rehabilitation
Workplace rehabilitation is a comprehensive, 
online professional development 
opportunity that provides learning for 
accredited exercise physiologists and 
other health professionals to develop 
competencies in workplace assessments 
and functional assessments, and in 
developing return-to-work plans. This is a 
national course, relevant to all states within 
Australia. The information contained within 

Professional Development with 
ESSA in 2013

the course is relevant to anyone working 
within workplace/occupational rehabilitation 
throughout Australia. The course consists of 
three assessed online modules that allow 
participants to work through each module 
at their own pace. Full information can be 
found on our website under Professional 
Development > ESSA Professional 
Development.

Be one of our presenters!
ESSA is looking for presenters! Do you have 
a topic that you wish to present? ESSA 
invites you to submit your expression of 
interest to become one of our presenters. 
Please contact Sarah Hall, Professional 
Development Officer, at education@essa.
org.au or call 07 3862 4122 for more 
information.

more information
If you have any direct queries on your 
professional development, please contact 
Sarah Hall, ESSA’s Professional Development 
Officer, on education@essa.org.au

2013 Essa Business Forum
On 18 and 19 May 2013, we held our 2013 
ESSA Business Forum in Wollongong NSW. 
It was a huge success and all our delegates 
and exhibitors once again had a great time. 
Please see the next issue of Activate for a 
full summary.

highlighted Conferences

Join the following states' Facebook groups for 
local updates. NSW, QLD, SA, TAS, VIC, WA, ACT

Save the date!

6th Exercise & Sports Science Australia Conference  
& The Sports Dietitians Australia update
Our next conference will be held on 10–12 April 2014 in Adelaide.  
Keep up to date by visiting www.essa.org.au/2014conference

Accredit Your Course with Essa
Do you run professional development that your fellow allied health professionals may benefit from attending? Accredit your course with ESSA and 
take advantage of direct marketing to our members! For full information on how to accredit your course, please contact Sarah Hall on 07 3862 4122 
or visit our website under Professional Development.
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in brief

ESig
Exercise Science 
Implementation Group (ESIG): 
The proposed exercise 
science elements are in 
their final stage of review. 
ESIG is soon to begin work 
on determining how best 
to implement the revised 
framework – the goal is 
for the new elements to be 
implemented by June 2014.

EPARC
Exercise Physiology 
Accreditation Review 
Committee (EPARC): 
Expressions of interest have 
been sought from the ESSA 
membership to participate 
in a review of the Exercise 
Physiology criteria. EPARC will 
be starting its review in the 
coming months.

BSig
Do you have a passion 
for all things business? 
ESSA is currently seeking 
Expressions of Interest from 
members to form part of the 
national committee of the 
Business Special Interest 
Group (BSIG) or to join the 
interest group as a member. 
Interest groups encourage 
member networking and the 
development of professional 
knowledge and skills through 
peer support. Members 
can join BSIG for $30/year 
($15/year for ESSA student 
members). To express your 
interest please email Lyndell 
at Lyndell.crawford-round@
essa.org.au

News News

National Rural and Remote 
Committee – 2013 and beyond!

The National Rural and Remote Committee (NRRC) was 
established in 2010 with the aims of:

• providing a voice for rural and remote members
• planning and implementing strategies and policies to 

support rural and remote members
• raising issues/concerns/ideas for the attention of the ESSA 

National Board.

The committee consists of a small but highly committed group 
of individuals who have worked tirelessly over the past two 
years to advance the standing of ESSA members living in rural 
and remote areas. Some of the major achievements of the 
committee over this time are:

• Membership of Services for Australian Rural and Remote 
Allied Health (SARRAH) and the National Rural Health Alliance 
(NRHA)

Membership of these organisations provides ESSA with 
a pathway to communicate with government and key 
stakeholders: ESSA is now a member of an influential group that 
can lobby the government on major issues affecting rural and 
remote members. Through membership of these organisations, 
ESSA NRRC has been able to comment on the current health 
reforms, that is, implementation of the National Disability 
Insurance Scheme (NDIS), as well as other issues affecting 
rural and remote members. Gregg Orphin (ESSA NRRC Chair) is 
also the exercise and sports science coordinator for SARRAH’s 
advisory committee.

• Representation on ESSA’s professional development (PD) 
committee

The ESSA NRRC identified access to valuable and cost-effective 
professional development opportunities as a key initiative 
they wished to pursue on behalf of rural and remote members. 
Inter-committee representation ensures that the PD needs of 
rural members are considered when education opportunities 
are developed.

• Marketing for rural and remote businesses
The committee has worked with rural and remote members to 
help promote and foster successful rural practice. Furthermore, 
they provided a submission to Elmore and Rochester Health 
Service to support employment of AEPs within the health 
service.

• Submission development and exploring rural funding 
opportunities

When funding was allocated as part of the 2011–12 Federal 
Budget, the committee investigated the rural projects that 
received funding to identify opportunities for our members. 
More recently, the committee has drafted a submission to 
request expansion of the government’s tele-health initiative, 
which will form part of ESSA’s 2013 pre-election campaign.

The NRRC is committed to connecting with more rural and 
remote members. The committee is exploring various options to 
ensure it remains responsive and best meets the needs of rural 
and remote members. The committee would like to establish a 
special interest group (SIG) for rural and remote members to 
enable greater support and networking opportunities. Formation 
of this group is seen as an important task for the committee 
to undertake, given the isolation that rural practitioners can 
sometimes face. With nearly 28% of ESSA members classifying 
their location as nonmetropolitan (ESSA membership survey 
2012), the committee is acutely aware of the need to support 
the growing number of members living in rural and remote 
regions. If you would like to connect with other rural and 
remote members, to register your interest in joining the SIG or 
to contribute to NRRC projects, please email Louise Czosnek 
louise.czosnek@essa.org.au.

Note: The ESSA NRRC currently meets on the third Tuesday of 
each alternate month.

The winner of the 2012 ESSA AEP of the year award: Craig Cheetham.

Craig’s excellence in both clinical and teaching fields is certainly a credit to his hard work and 
remarkable dedication to the profession and the industry. Congratulations Craig!

The winner of the 2012 ESSA Exercise Physiology Practice of the Year award: PACE Health 
Management Pty Ltd (www.pacehm.com.au). Congratulations PACE Health Management!

 The winner of the 2012 ESSA Graduate of the Year award: Kate Bolam.

Well done, Kate, for your eye catching and impressive work during your first official year after 
university. Congratulations Kate!

The winner of the ESSA Medal: Dr Belinda Parmenter. Dr Parmenter’s PhD investigated the efficacy 
of resistance training as an alternative to walking as a treatment strategy for persons with 
peripheral arterial disease (PAD). Congratulations Belinda! (Please see the featured article)

The winner of the 2012 ESSA Exercise Physiology Practicum Supervisor: Steve Bartlett. Steve is an 
accredited exercise physiologist at Ipswich Health care and was nominated by Megan Crabb the 
Clinical experience coordinator at University of Queensland. Congratulations Steve!

WinnER AnnOunCEmEnT
ESSA is pleased to announce  
the following winners:
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James Broatch – Winner of 
the 2011 ESSA Applied Sports Science 
Research grant

Research Summary

College of Sport & Exercise 
Science, Institute of Sport, 
Exercise & Active Living 
(ISEAL)

Adaptation and tolerance 
to high-intensity interval 
training: Is cold-water 
immersion favourable?

Recovery research, 
particularly that involving 
cold-water immersion (CWI), 
has gained significant 
attention in recent years, 
with many studies showing 
acute performance benefits 
following CWI. Nonetheless, 
the mechanisms via which 
it may improve acute 
exercise performance 
remain unknown. To fully 
understand the mechanisms 
underlying the effects of CWI 
on subsequent performance, 
it is crucial to also understand 
the possible psychological 
or behavioural mechanisms. 
Our research conducted to 
date has addressed this 
limitation by comparing the 
effect of CWI to a thermo-
neutral control (TWI) and 
a placebo condition that 
participants were led to 
believe was as effective as 
CWI. We hypothesised that 
the placebo effect is, at least 
in part, responsible for any 
acute physiological and 
psychological benefits from 
CWI.

Employing a high-intensity 
interval exercise protocol, we 

investigated the effectiveness 
of CWI on the maintenance 
of exercise performance 
and the augmentation 
of muscle damage and 
subjective ratings of fatigue. 
Findings of particular note 
include the maintenance 
of muscle strength and the 
rate of force development 
in the dominant quadriceps 
muscle over 48 hours. 
Participants in the placebo 
and CWI conditions performed 
similarly, and notably better 
than participants of the TWI. 
Furthermore, the subjective 
ratings of the effectiveness 
of their assigned recovery 
modality were similar across 
all conditions. These findings 
suggest that the placebo 
effect may be at least in part 
responsible for any acute 
benefits of CWI.

The next logical step with this 
research is to investigate 
whether the proposed 
benefits of cold-water 
immersion are also seen at 
the molecular level. Despite its 
proven acute benefits, debate 
currently exists as to whether 
CWI enhances or impedes 
adaptation to training in elite 
athletes. The merit of its use 
in regimented training and 
competition are relatively 
undefined. Future research 
at this institute aims to build 
on the results of previous 
research to investigate the 
influence of CWI on adaptation 

in athletes undergoing high-
intensity interval training. 
Given the widespread use and 
acceptance by athletes of 
CWI as a recovery modality, 
it is important that its effects 
on training adaptation 
be verified. The cellular 
mechanisms responsible 
for its effects also need to 
be determined so that its 
purported benefits can be 
maximised, whilst minimising 
any detrimental effects. 
Furthermore, should CWI 
hinder adaptations when used 
in conjunction with training, 
further mechanistic research 
will be warranted.

The significance of this 
research is highlighted by 
the wide range of sports that 

are likely to benefit from 
the findings. Cold-water 
immersion is a recovery 
modality commonly 
employed by a wide variety of 
athletes, and is performed by 
most athletes at some stage 
of their training. The main 
benefit of this research will 
be evidence-based strategies 
to maximise performance 
and associated training 
adaptations in elite athletes. 
The proposed project aims 
to build on the results of 
previous research conducted 
in athletes performing 
endurance training to 
investigate the influence of 
CWI on adaptation in training 
athletes.

News
ExERCiSE & SPORTS SCiEnCE AuSTRAliA (ESSA)
Position Statement on Exercise and 
Chronic Kidney Disease
Objectives: Chronic kidney disease (CKD) is prevalent, 
affecting 13% of adult Australians and poses increased risk for 
cardiovascular morbidity and mortality. This position article 
provides evidence-based guidelines on the role of exercise 
training for CKD patients and provides recommendations for 
prescribing and delivering exercise training.

Design: Position stand.

methods: Synthesis of published work within the field of 
exercise training and chronic kidney disease.

Results: Exercise training likely to provide benefits to CKD 
patients, including improvements in cardio-respiratory fitness, 
quality of life, sympatho-adrenal activity, muscle strength and 
increased energy intake and possible reduction in inflammatory 
biomarkers. Existing studies generally report small sample 
sizes, brief training periods and re latively high attrition rates. 
Exercise training appears to be safe for CKD patients with no 
deaths directly related to exercise training in over 30,000 
patient-hours, although strict medical exclusion criteria in 

previous studies resulted in 25% of patients being excluded 
potentially impacting the generalisability of the findings.

Conclusions: Aerobic exercise at an intensity of >60% of 
maximum capacity is recommended to improve cardio-
respiratory fitness. Few data are available on resistance 
training and it is unclear whether this form of training retards 
catabolic/inflammatory processes typical of CKD. However, it 
should be considered important due to its proven beneficial 
effects on bone density and muscle mass. Due to the high 
prevalence and incidence of co-morbidities in CKD patients, 
exercise training programs should be prescribed and delivered 
by individuals with appropriate qualifications and experience 
to recognise and accommodate co-morbidities and associated 
complications.

© 2013 Published by Elsevier Ltd on behalf of Sports Medicine 
Australia.

The full article can be downloaded at www.essa.org.au/about-
us/position-statements/
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Australia’s first allied 
health champion

Rewarding Excellence

Mr Butt, a Deputy Secretary of the 
Department of Health and Ageing, has 
responsibility for national primary 
health care reform, population health, 
and regulatory policy and governance.

In this pivotal new position, announced 
last month by Minister for Health, 
Tanya Plibersek, Mr Butt will be working 
closely with health networks and 
professional organisations to support 
and build links between the government 
and allied health stakeholders.

One key focus will be the delivery of 
allied health services in an integrated 
primary health care system. The 
seniority of his office in the department 
will ensure that allied health issues 
are championed and receive due 

DR JARROD mEERkin,  

BAppSc (Human Movement), MSc, PhD

After completing a Bachelor of 
Applied Science in Human Movement 
(1990) and a Master of Science 
(1993), Jarrod Meerkin undertook 
a PhD, researching musculoskeletal 
adaptation in amputees (in particular, 
studying assessment with DEXA 
imaging). Inspired and mentored by 
his father, he has also researched in 
the field of exercise and obesity and 
has held research positions with the 
Australian Paralympic Committee 
and the Queensland University of 
Technology. In his current role as a 
Director of MeasureUp, he uses DEXA 
for the diagnosis of osteoporosis and 
monitoring body composition to assist 
clients pursuing lifestyle changes, 
and liaises with GPs and specialists to 
achieve the best patient outcomes.

Jarrod is a practising AEP who has 
worked tirelessly for ESSA (and its 
predecessor, AAESS) at national and 
state levels for over 12 years and in 
a number of capacities – Treasurer, 

consideration in national policy 
development.

In the three years before joining the 
Department of Health and Ageing as 
Deputy Secretary in August 2011, 
Mr Butt was Chief Executive of the 
Australian General Practice Network, 
the peak national body for Australia’s 
divisions of General Practice and state-
based organisations.

Previously, he was national Chief 
Executive of Little Company of Mary 
Health Care (the Calvary Group), where 
he oversaw the operation of major 
public and private hospitals, as well as 
residential aged care and home care 
services spanning urban, regional and 
remote communities in six jurisdictions.

media spokesperson, President 
(Queensland chapter) and member of 
the organising committee for several 
national conferences. As media 
spokesperson, he has been an effective 
ambassador for ESSA, ably representing 
the Association’s position on issues of 
national importance.

Jarrod has presented scholarly papers 
at many conferences on obesity, sports 
science and sports medicine, and has 
co-authored a number of peer-reviewed 
scientific articles. He is held in high 
regard by his colleagues and peers as 
both a clinician and a researcher.

kEVin COnlOn, 

BAppSc (Human Movement  
Studies) (Hons)

Kevin Conlon is the founder and 
Director of KINNECT, a company that 
provides injury prevention, injury 
management and health services with 
an occupational focus. KINNECT has 
eight offices throughout Queensland 
and one in Western Australia and 
provides services nationally. Kevin 
now enthusiastically manages the 

He has also been Chief Executive of 
ACT Health, and chaired the Australian 
Health Ministers Advisory Council for 
two years. In Queensland, he oversaw 
development of the state’s first 
Aboriginal and Torres Strait Islander 
health policy.

As the Deputy Secretary responsible for 
primary health care, he chairs the Board 
of Rural and Regional Health Australia, 
which includes senior representation 
across key areas of the department. 
His advocacy role ensures a whole-
of-government approach to regional, 
rural and remote health issues. This 
responsibility will increase and be 
complemented by his new role.

Mr Butt continues to lead the 
introduction of the nationwide 
network of Medicare Locals, one of 
the key components of the Australian 
Government’s national health reforms. 
Medicare Locals aim to improve primary 
health care services at community level.

Mr Butt also continues to spearhead 
the department’s role in improving the 
health and wellbeing of all Australians, 
and in reducing preventable mortality 
and morbidity caused by chronic 
disease and substance misuse. Notably, 
he continues to play an important part 
in the implementation of the Tobacco 
Plain Packaging Act 2011.

To support the Chief Allied Health 
Officer, the department will appoint 
an Allied Health Adviser with allied 
health qualifications and experience. 
The vacancy will be advertised in the 
coming months.

strategic direction of the company, as 
well as having hands-on involvement in 
all aspects of the business, including 
a clinical role. Since 1996, and 
concurrently with establishing and 
developing KINNECT, he has gained 
extensive experience as a clinical 
exercise physiologist in a variety of 
settings.

Kevin has been involved with AAESS/
ESSA for over 17 years at both the 
state and national levels, where he 
volunteered his time and expertise, 
serving on committees and special 
projects, especially in the field of 
ICT (Information & Communications 
Technology). With his knowledge and 
experience, ESSA has been able to keep 
abreast of technological advances and 
develop an up-to-date database and 
a web presence. Recently, while busy 
running his own company, he worked 
tirelessly with Queensland’s QCOMP 
to achieve recognition of accredited 
exercise physiologists.

With regard to his profession, his 
business and ESSA’s future, Kevin 

ESSA FellowshipAppointment

David Butt, who has been appointed Australia’s first Chief Allied 
health Officer, brings a wealth of high-level experience to his new role.

Fellowship of ESSA recognises those who have achieved a high level of professional accomplishment, 
responsibility and service to the association. This year we have four esteemed members who have been 
admitted as Fellows of the association. i have had the pleasure of working with each of these members in 
various capacities, and it is fitting that their contributions are being recognised in this edition of Activate. 
Dr Jarrod meerkin is an expert in the field of functional anatomy and body composition assessment; he 
is a former member of the national Board and the Queensland State Chapter committee and has a long 
history of service to ESSA. kevin Conlon is also a former board and Queensland State Chapter committee 
member and has been a leader in the introduction of exercise physiology services into the workplace 
health practices of the mining and other industry sectors. Professor Frank marino is highly regarded 
internationally for his research in the areas of fatigue and exercise performance in the heat. he has served 
ESSA in various ways, including as chair of the very successful organising committee for the 2012 ESSA 
conference. Professor margaret Torode has long been an advocate of ESSA and our professions and has 
been an integral member of the nuCAP executive, including a period as co-chair. marg is a distinguished 
academic and has made extensive contributions to the development of curriculum standards in exercise 
science. Jarrod, kevin, Frank and marg are all friends and advocates of ESSA, and i congratulate them on 
their admission as Fellows of the association.

Associate Professor Chris Askew 
ESSA President
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is a passionate visionary and ‘can 
do’ person. He fully supports and 
contributes to strategic initiatives 
to strengthen ESSA and raise the 
Association’s profile, such as the 
appointment of the current Executive 
Officer.

PROFESSOR FRAnk mARinO, 

BPhysEd, MEd, PhD

Frank Marino has advanced the 
objectives of ESSA through both 
professional practice and academic 
leadership in the discipline of exercise 
and sports science. Since 1993, Frank 
has lectured and held professorial, chair 
and head of school positions in human 
movement/exercise physiology at the 
Charles Sturt University. Concurrently, 
he conducts private practice as an 
accredited exercise physiologist in an 
on-campus clinic. He has affiliations 
with a number of Australian and 

international professional bodies 
in physiology and sports science, 
including ESSA membership since 
1996. He has been an accredited 
exercise physiologist since 2006. Frank 
also acted as Chair of ESSA Conference 
Organising Committee 2012.

His standing within the discipline of 
exercise and sports science is reflected 
in his extensive list of publications in 
high-impact, peer-reviewed journals; 
he has also acted as an invited 
reviewer for many of these journals. 
Additionally, he sits on the editorial 
board of the South African Journal of 
Sports Medicine and is an associate 
editor for the Journal of Science and 
Medicine in Sport. Furthermore, Frank 
actively contributes to the future 
and growth of the discipline and the 
profession through his supervision of 
numerous postgraduate students in 

exercise physiology, human movement 
and sports science. He finds nurturing 
this next generation of researchers and 
professionals exciting and enormously 
inspiring.

Frank also exemplifies the practical 
application of ESSA’s objectives through 
his many and various contributions to 
sports and exercise endeavours within 
his local and regional communities. 
These include coaching a team in 
the Super Youth League, featuring in 
guest spots on a radio sports program, 
providing rehabilitation services, 
and acting as an AEP for the youth 
Headspace program.

ASSOCiATE PROFESSOR  
mARgARET TORODE,

BAppSc (Human Movement), MSc, PhD

Margaret Torode has led a distinguished 
academic career in the disciplines 

of anatomy and exercise and sports 

science that spans 30 years and 

three continents. Since 2001, she has 

served as Head of School and Associate 

Professor in Exercise and Sport Science/

Human Movement Studies at three 

Australian universities and has also 

overseen the development and review 

of undergraduate and postgraduate 

programs in the discipline. At the 

Australian Catholic University, she was 

instrumental in establishing a National 

School of Exercise Science and was 

its foundational Head. At Charles Sturt 

University, she was first involved in 

accreditation by ESSA of the program 

offerings in exercise and sport science; 

currently, she playing an integral 

role in the curriculum reviews of the 

degree programs for both Exercise and 

Sport Science and Health and Physical 

Education.

Whilst Head of School at the University 
of Sydney, Margaret made major 
contributions to research in exercise 
and sports science. In 2004, she and 
her colleagues obtained an $8.2 million 
grant from the Federal Government to 
establish the International Centre of 
Exercise Science & Sports Management. 
Subsequently, she was instrumental 
in the formation of the Australian 
Sports Research Network. She also 
received major funding to research 
both collaborative approaches between 
university and industry to clinical 
exercise and curriculum renewal in 
exercise science. Among Margaret’s 
research interests are in metabolic and 
cardiovascular fitness in children and 
adolescents and the benefits of exercise 
for women’s health.

Margaret is an active member of ESSA 
(and formerly AAESS), especially 

making significant contributions 
in developing the accreditation 
program and serving on the 
organising committee for scientific 
conferences. She has also been an 
influential member of Sports Medicine 
Australia, fulfilling many scholarly 
and administrative roles, including 
becoming the first woman to serve 
on the national board. She has been 
honoured for her contributions to 
sports medicine and is a Fellow of the 
Australian Sports Medicine Federation. 
Margaret nominates her colleagues, her 
students and her family as central and 
inspiring elements in her life and career.
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Belinda’s current research interests have expanded to include 
multisystem exercise interventions for the promotion of a 
comprehensive fitness profile and to prevent children and 
adolescents becoming overweight. She has expertise in 
the design and conduct of randomised controlled trials; the 
examination of bone, muscle and fat mass using dual-energy 
X-ray absorptiometry (DXA) in humans and animals; peripheral 
quantitative computed tomography (pQCT); and quantitative 
bone ultrasonometry.

ESSA: What have been some of the major challenges in 
developing your expertise in musculoskeletal research in the 
past few years?

Assoc. Prof. Belinda Beck: Because my research expertise is 
based on the effects of mechanical loading on bone, I focus a 
lot of energy on the ‘holy grail’ question of determining optimal 
exercise prescription (type and dose) to prevent osteoporotic 
fractures. The main challenge in this field of research is that 
very large sample sizes and interventions of long duration 
are needed to detect changes in bone. Even larger and longer 
term studies are required to determine if an exercise regime 
actually prevents fractures later in life. This is expensive 
work. When you consider differences in response to exercise 
according to sex, age, past exercise involvement and degree 
of frailty, the magnitude of the study that would address all 
aspects of the problem overwhelms the capacity of existing 
funding schemes. As a result, in recent years, financial 
barriers have stalled progress in the field and compromised 
the ability to take the remaining vital steps towards evidence-
based exercise prescription for bone and osteoporosis. Until 
the situation changes, it is likely exercise prescription to 
prevent osteoporotic fractures will have to rely on longitudinal 

An Interview with Associate 
Professor Belinda Beck, PhD

Profile

observational data that can be collected at much lower cost. 
Unfortunately, such data are fraught with self-selection and 
other forms of bias that tend to overestimate and sometimes 
misrepresent outcomes. Nevertheless, ever the optimist, I 
continue to plan for the ultimate study and find creative ways 
to make it happen! Undoubtedly global collaboration will be 
required. Perhaps one day an industry partner will recognise 
an opportunity to become a world leader in exercise for 
osteoporosis and support this vital work.

ESSA: Please tell us about your new findings in exercise 
interventions, whole-body vibration therapy and tibial stress 
injury research.

Assoc. Prof. Belinda Beck: Our recent studies with children 
have revealed a number of findings that previously were not 
well recognised. The first is that even a very short (10 minute) 
bout of bone-focused (high-impact) exercise just two times 
a week, in the form of a warm-up during a physical education 
class, can improve the bones of adolescents (the POWER 
PE study). The second is that such exercise can be effective 
even during puberty. Previously many have concluded that 
the greatest benefits of exercise for bone are derived prior 
to puberty. While it may be true, to date the conclusion has 
largely been based on comparisons between independent 
heterogeneous studies, rather than on direct experimental 
evidence, and therefore remains largely unsubstantiated. 
Certainly, our findings, and the findings of a number of other 
investigators, suggest that exercise throughout all phases of 
childhood will be beneficial to the skeleton if the appropriate 
form of loading is applied.

A third outcome from the POWER PE trial is that bone-focused 

exercise can also reduce fat, suggesting there are additional 
benefits to be gained from short-duration, high-intensity 
activities during adolescence. And finally, we observed that 
the benefits of our intervention endured into young adulthood, 
suggesting that high-impact exercise during adolescence may 
bolster the ‘bone bank’ for later life. Whether such improvements 
translate to a reduction in risk of fracture in old age remains to 
be seen.

Recently, mindful of the growing obesity epidemic, we have 
begun to examine ways to incorporate activities that enhance 
cardiovascular and metabolic function into bone-specific 
exercise regimes, while maintaining in-school feasibility. 
Exciting preliminary (unpublished) results from our most 
recent trial suggest it can be done.

The influence of whole-body vibration on bone is an even 
more enigmatic issue. Animal studies have very convincingly 
indicated an anabolic effect of low-intensity vibration (0.3 g 
at 30 Hz). Findings from human trials, however, have been 
less encouraging. Complicating the issue is the fact that there 
are now a plethora of vibration devices on the market, many 
producing vibration stimuli that are untested for efficacy or 
safety. Very-high-intensity vibration is likely to be hazardous 
for individuals with osteoporosis. Our 8-month pilot study to 
compare the effects of low-intensity vertical vibration (0.3 
g) with higher intensity oscillating vibration (1 g) showed a 
tendency for bone loss to be slower in postmenopausal women 
under both vibrating conditions than the rate of loss in control 
women. There was also an improvement in muscle function that 
was particularly apparent for the higher intensity group, which 
could have important implications for the prevention of falls. 
A much larger controlled trial is required, however, before the 
vibration question can be fully answered.

The identification of factors influencing the development and 
management of tibial stress injuries (TSI) has been something 
of a personal crusade for me. TSIs (medial tibial stress 
syndrome and tibial stress fracture) are overuse injuries, 
common in athlete and military populations, that are insidious, 
highly disruptive to training and prone to prolonged healing 
times. As a sufferer of chronic sore shins in my youth, it is fair 
to say that the drive to figure out the ‘what and why’ of TSIs 
started me down the path of bone research. Measuring tiny 
electrical potentials from bone under strain during my PhD 
work suggested to me that electrical signals had something 
to do with bone remodelling. I was curious to know if applying 
electric fields to a TSI would accelerate healing, and I obtained 
US Army funding to conduct a randomised controlled trial. 
Disappointingly, the stimulation did not enhance the rate 
of healing, although the more severe cases appear to have 
benefited. Perhaps even more importantly, though, the study 
allowed us to examine the relationship between severity of TSI 
(assessed with radiographs, bone scan, MRI and CT) and time 

to healing. Our findings suggested that imaging in general is 
a very poor method of determining either TSI severity or time 
to healing. While the overall study findings were disappointing 
in one sense, ultimately the knowledge that both imaging and 
electric field stimulation are unhelpful in the management of TSI 
justifies a judicious approach to their use, thereby minimising 
large, unnecessary expenses for patients with mild forms of the 
injury.

ESSA: How can our members incorporate these new scientific 
findings into day-to-day practice?

Assoc. Prof. Belinda Beck: I’m sure it will surprise no-one that 
our evidence, and that of others, continues to support the notion 
that exercise is one of the mainstays in the optimisation of bone 
health and prevention of osteoporosis. That is not to say that 
exercise will induce very large increases in bone mass in many 
people. However, opportunities should be taken in childhood to 
do high-intensity exercise (lots of jumps, landings and varied 
activities) in order to maximise the amount that bones will 

Belinda Beck graduated from the university of Queensland with a degree in human movement Studies 
(Education) and from the university of Oregon (Eugene, Oregon) with a master of Science in Sports 
medicine and a PhD in Exercise Physiology. She then completed a postdoctoral research fellowship in the 
Stanford university School of medicine (California). She is currently an Associate Professor in the School 
of Rehabilitation Sciences at griffith university, gold Coast, Queensland. She has worked on the effects of 
mechanical loading on bone with both animal and human models, from basic to clinical research. She has 
examined an array of subjects: mechanical load signal transduction; drug intervention and biomarkers 
in osteoporosis; whole-body vibration therapy; bone ultrasonometry; electric field stimulation for stress 
fracture healing; radiological grading systems for stress fractures; novel exercise interventions for the 
prevention of osteoporosis and fracture in adolescents and young, middle-aged and postmenopausal 
women; and development of instruments to assess the effects of physical activity on the skeleton, side 
dominance and calcium consumption.
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Feature
develop. It is then important to continue to exercise throughout 
life in order to minimise the bone loss that begins around age 
40. A variety of high-intensity exercise is important, including 
impact and resistance training; however, it is vital to initiate 
training gradually from the sedentary condition. In older age, 
particularly if diagnosed with osteoporosis, the emphasis 
should move from high-intensity exercise (although this can 
still be achieved by fit and robust elderly individuals) to the 
prevention of falls. Exercises for fall prevention include balance 
challenges and neuromuscular conditioning of the lower 
extremities. Supervision is likely to be necessary.

Whole-body vibration remains an unknown quantity. Until 
rigorously controlled studies with adequate participant 
numbers are performed, the best that can be said is that 
regular whole-body vibration (≤ 1 g, at least three times per 
week for 10–20 minutes) may help prevent bone loss in older 
adults, and will likely improve factors that may reduce the risk 
of falling.

It is abundantly clear that the best management strategy 
for any bone stress injury is prevention. In most cases 
this can be achieved by undertaking changes to a physical 
training program very gradually and by scaling back at the 
first sign of pain. Utilising both injury history and clinical 
signs and symptoms in diagnosis, rather than using imaging, 
is appropriate practice, unless attempting to rule out other 
pathology.

ESSA: Osteoporosis Australia recently released the new 
Building healthy bone throughout life (whitepaper); please 
briefly give us an overview of the guidelines and what they 
mean to our members (AEPs and exercise scientists)?

Assoc. Prof. Belinda Beck: The OA whitepaper is a summary 
of the evidence relating to the influence of calcium, vitamin 
D and physical activity on risk of osteoporosis throughout 
life. Experts from Australia and around the world assisted in 
the preparation of the report, including the formulation of 
recommendations for children, adults and older adults.

The calcium recommendation for children ranges from 500 mg 
for 1 to 3 year-olds to 1300 mg for 12 to 18 year-olds. Young 
to middle-aged adults should consume 1000 mg calcium per 
day – 1300 mg during pregnancy. All should aim to obtain 
the recommended intake through three to four servings of 

calcium-containing foods. Although the evidence is mixed, 
overall it appears that calcium supplementation, particularly 
if combined with vitamin D, can reduce fractures in older 
men and women, especially those who are frail or have a 
dietary deficiency. An ongoing controversy regarding an 
observed increased risk of heart attack in those using calcium 
supplements has emphasised the recommendation for the 
elderly to obtain calcium from the diet and to limit supplements 
to 600 mg per day.

Over one third of Australians are deficient in vitamin D (< 50 
nmol/L), with greater deficiencies in women, during winter 
and in the southern states. The guidelines recommend that 
children and adults (including pregnant women), if deficient, 
be supplemented to achieve > 50 nmol/L; however, serum 
thresholds of 60 and 75 nmol/L are required to prevent falls 
and fractures (respectively) in older adults. The recommended 
supplementation for older adults is 600–800 IU; however, much 
higher doses are required to normalise severe deficiency. Sun 
exposure remains the primary source of vitamin D and should 
be encouraged according to the recommended guidelines of 
the ANZBMS and OA for time of year and type of skin.

The exercise recommendations in the whitepaper are 
essentially those espoused in my response to question 3.

ESSA: What are your top three tips for young researchers in the 
field?

Assoc. Prof. Belinda Beck:
1. Find a mentor in your field and listen to their advice.
2. Pursue research questions of genuine interest to you. 

Research for research’s sake is a chore. Research based on 
curiosity is a hobby.

3. Publish your findings.

ESSA: Thank you, Belinda, for those comprehensive insights 
into your research. It is invaluable and practical information for 
our members and for upcoming researchers in the field.

'Over one third of Australians 
are deficient in vitamin D'

Preliminary evidence that low ankle brachial index is 
associated with reduced bilateral hip extensor strength 
and functional mobility in peripheral arterial disease.*

Exploring aged 
mobility issues
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ABSTRACT

Objective
Peripheral arterial disease (PAD) has been associated with 
skeletal muscle pathology, including atrophy of the affected 
muscles. In addition, oxidative metabolism is impaired, 
muscle function is reduced and gait and mobility restricted. 
We hypothesised that greater severity of symptomatic PAD 
would be associated with lower levels of muscle mass, strength 
and endurance, and that in turn these musculoskeletal 
abnormalities would impair functional performance and walking 
ability in PAD.

Study Design
We assessed 22 persons with intermittent claudication from 
PAD in this cross-sectional pilot study. Primary outcome 
assessments included outcomes from the 6 minute walk 
(6MW). Secondary outcomes included one repetition-maximum 
(1RM) strength/endurance testing of hip extensors, hip 
abductors, quadriceps, hamstrings, plantar flexors, pectoral and 
upper back muscle groups, as well as performance based tests 
of function. Univariate and stepwise multiple regression models 
were constructed to evaluate relationships, which are presented 
within this article.

Results
Twenty-two participants (63.6% male; mean age 73.6±8.2; 
range 55-85 years) were studied. Mean resting ankle 
brachial index (ABI) was 0.54±0.13 (range 0.28 to 0.82) and 
participants ranged from having mild claudication to rest pain. 
Lower resting ABI was significantly associated with reduced 
bilateral hip extensor strength (r=0.54; p=0.007) and reduced 
whole body strength (r=0.32; p=0.05). In addition, lower ABI 
was associated with a shorter distance to 1st stop during the 
6MW (r=0.38; p=0.05) and poorer single leg balance (r=0.44; 
p=0.03). Reduced bilateral hip extensor strength was also 
significantly associated with functional outcomes, including 
reduced 6MW distance to 1st stop (r=0.74; p=0.001), reduced 
6MWD (r=0.75; p<0.001) and reduced total SPPB Score (worse 
function; r=0.75; p=0.003).

Conclusion
Our results suggest the existence of a causal pathway from 
a reduction in ABI to muscle atrophy and weakness, to whole 
body disability represented by claudication outcomes and 
performance-based tests of functional mobility in an older 
cohort with symptomatic PAD. Longitudinal outcomes from this 
study and future trials are required to investigate the effects 
of an anabolic intervention targeting the muscles involved in 
mobility and activities of daily living and whether an increase in 
muscle strength will improve symptoms of claudication and lead 
to improvements in other functional outcomes in patients with 
PAD.

inTRODuCTiOn

Intermittent claudication is a potentially disabling symptom of 
peripheral arterial disease (PAD), which is characterised by, 
but not limited to, calf pain that limits walking. Intermittent 
claudication has been shown to lead to skeletal muscle injury, 
characterised by a loss of muscle fibers and mild atrophy 
of the affected muscles1. In addition, although research 
is limited, it has been shown that oxidative metabolism is 
impaired2 3, gait and mobility restricted and muscle function 
reduced4-7 in patients with PAD. This potentially leads to loss of 
musculoskeletal and cardiovascular fitness, physical inactivity, 
impaired functional performance and thereby reduced quality 
of life. Evidence to suggest that a lower Ankle Brachial Index 
(ABI), a measure of lower extremity ischemia, is related to 
lower physical activity levels, slower walking speed, shorter 
6-minute walk distance and poorer tandem stand performance 
in PAD5 ignites interest as to whether PAD is associated with 
reduced muscle mass, strength and endurance. Furthermore, 
whether muscle weakness is causally related to the functional 
impairment and reduced walking ability imposed by PAD.

Therefore, as represented in the Nagi Disablement Model 

(Figure 1), this study aimed to first test the hypothesis that 
more severe PAD would be associated with both lower muscle 
mass, strength and endurance (proximate mediators), as well 
as more impaired mobility and functional performance (distal 
outcomes). We hypothesised that this relationship would be 
present, despite the multiple co-morbidities present amongst 
a cohort with PAD that may affect both the proximal mediators 
and distal outcomes. Secondly, we hypothesised that those 
musculoskeletal impairments would also be directly associated 
with reduced walking ability and more impaired functional 
performance. Finally, we hypothesised that controlling for 
musculoskeletal impairments would attenuate or eliminate 
the relationship between PAD severity and distal outcomes 
of mobility and function, suggesting that they mediate these 
relationships, despite the presence of mobility limitations from 
other co-morbidities. The cross-sectional characteristics of this 
cohort and testing of the hypothesised relationships among 
these characteristics are presented within this paper.

mEThODS

This cross-sectional study was part of a randomised, controlled 
pilot trial conducted by the University of Sydney, titled REPAIR IT 
(Regular Exercise for Peripheral Arterial Ischemia: a Randomised 
controlled Intervention Trial). Participants (n = 22) were 
recruited into the study from July 2010 via direct referrals 
from vascular surgeons. Patients were included if they were 
over the age of 50 and suffered from intermittent claudication 
from PAD confirmed by a vascular surgeon. Exclusion criteria 
included asymptomatic PAD, tissue necrosis or gangrene, 

significant cognitive impairment, inability to comply with study 
requirements and/or current participation in regular moderate-
high intensity exercise. Persons with specific contraindications 
to progressive resistance training (PRT) or who were awaiting 
surgical intervention for PAD or other vascular disease were also 
excluded.

Primary Outcomes
Ankle Brachial Index (ABI) was measured as per the American 
Heart Association’s (AHA) Guidelines8. Each leg-specific ABI 
was then calculated and classified according to the AHA’s 
interpretation of ABI8. Participants whose ABI was >1.3 (n = 1) 
were excluded from analyses involving measurements related 
to PAD. The 6-minute walk (6MW) test was performed according 
to Guyatt and colleagues9 and AHA recommendations8 and 
was used to assess flat ground walking endurance. In addition, 
participants were asked to notify the assessor as soon as their 
claudication commenced (6MW-ICD). If participants needed 
to stop during the test the distance at which they stopped 
for the first time was recorded as the distance to 1st stop, in 
addition the reason as to why they stopped was recorded. If no 
stops were made during the test, the distance to 1st stop was 
recorded as the total walking distance covered at completion 
of the 6 minutes (6MWD) to the nearest 0.1 m. At completion 
of the 6 minutes, the participants were asked to sit down 
immediately, and inform the assessor as to when the pain 
had completely gone (CRT). Each participant completed the 
6-minute walk twice at the baseline assessment, one week 
apart with the better of the two trials used in statistical analysis.

Dimensions of 
the Nagi Model

Levels of 
Disablement

The REPAIR IT 
Study Outcomes

Pathophysiology Impairment
Functional
Limitations

Cellular / Local Body Systems Whole Person

ABI
Location of Lesion
Post exercise ABI

ABI RT

Muscle Mass
Muscle Strength

Muscle Endurance

Claudication distances
and recovery times

HGS & MGS

Stair climb time

Chair stand time

Balance

SPPBa

Figure 1:  Nagi Disablement Model tailored to the REPAIR IT Pilot Study Hypotheses and Outcomes ABI = Ankle brachial index; RT = Recovery time; HGS = Habitual gait 

speed; MGS = Maximal gait speed; SPPB = Short physical performance battery. a The SPPB1 is a measure of lower extremity mobility2 and pools the results 

from the repeated chair stand, standing balance and habitual gait speed.  A lower score equals poorer function.
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Secondary Outcomes and Clinical characteristics
Demographic information was obtained using participant self-
report and checked by the assessor during each assessment. 
Smoking and alcohol history, physical activity, co-morbidities 
affecting walking and medical history were initially obtained 
through interviews, and confirmed through the physician 
screen. Co-morbidity affecting walking was a self-reported 
mobility limitation attributed to a chronic condition. Each 
participant nominated the predominant cause of mobility 
limitation other than claudication, in their opinion. Body mass 
index was calculated and waist circumference was measured 
according to the World Health Organization Expert Committee 
protocols11. Per cent body fat (%BF), skeletal muscle mass 
(SMM) and fat free mass (FFM) were measured using 
bioelectrical impedance according to Lange and colleagues10.

Peak dynamic muscle strength was assessed using digital K400 
Keiser pneumatic resistance machines (Keiser Sports Health 
Ltd, Fresno, CA, USA). One repetition maximum (1RM) tests 
were performed twice at baseline one week apart according 
to the protocol of de Vos and colleagues12, with the higher 
results used as the 1RM. Muscle strength was tested bilaterally 
on knee extension, knee flexion, chest press and seated row. 
Unilateral hip abduction and hip extension strength was tested 
for each leg individually. Calf muscle strength was measured in 
kilograms using the hack squat calf raise with range of motion 

carefully monitored. Dynamic muscle endurance was tested on 
the same day as muscle strength after resting, and performed 
according to Lange and colleagues10. Calf muscle endurance 
was measured by asking the participant to complete as many 
full range standing calf raises as possible. Each calf raise was 
performed on a step, with hands placed on a horizontal bar 
for balance with range measured and monitored carefully. 
Standing balance, chair stand, stair climb and gait speeds were 
all assessed as reported by Gates and colleagues13. The short 
physical performance battery (SPPB) was scored according to 
McDermott and colleagues14 15 and included the results from 
the gait speed, chair stand, and balance tests.

Statistical Analysis
Outcomes were measured by blinded assessors and analysed 
using SPSS software (PASW Statistics 18, IBM Corporation, 
Armonk, NY, USA). Relationships between potential predictors of 
primary and secondary outcomes were determined by simple, 
stepwise, and multiple regression models. Covariates specified 
a priori include age, gender and severity of disease and if 
necessary these were adjusted for as appropriate. Statistical 
significance was accepted at p ≤ 0.05.

RESulTS

Baseline Characteristics
We identified and assessed 70 participants for eligibility from 

the vascular clinic located at Concord Repatriation Hospital. 
Twenty-two participants completed baseline testing. Mean age 
of the 22 participants was 73.6±8.2 years and 14 participants 
(63.6%) were men. On average most men were overweight with 
an average BMI 29.34±4.47. Women on average were within the 
healthy weight range (BMI=23.89±3.12). Men, on average, had 
a larger waist circumference than the current recommendation 
for men with cardiovascular disease of ≤94 cm11 (105.9, range 
89.8–120.7 cm). Women’s median waist circumference was 

only slightly larger than the recommended ≤80 cm (80.8, range 
72.0–88.7 cm). Fifty-five per cent of the cohort drank alcohol 
on most days of the week, with consumption averaging 12±12 
drinks per week. In total 73% of the cohort had a smoking 
history, 23% were current smokers and 50% ex-smokers. 
Average smoking consumption was a mean 38±30 pack-
years. Almost half (45.5%) of the cohort was sedentary with on 
average six of the nine lifestyle and non-modifiable risk factors 
for cardiovascular disease8 16 (6.0±1.1). The Framingham 10-
year risk score was 16.8±9% on average, which is equivalent 
to a moderate risk of a coronary event occurring within the next 
10 years.

Co-morbidity associated with PAD was relatively common, with 
63.6% of the cohort having coronary artery disease, including 
13.6% who had had a previous myocardial infarction. Only 
13.6% of the cohort had cerebrovascular disease. However, 
almost all participants (95.5%) had hypercholesterolemia. 
In addition, most of the cohort (81.8%) had hypertension, 
while 18.2% had diabetes, which is higher than the Australian 
national age-specific prevalence of diabetes in 2004-2005 
of approximately 11.6%17. Almost 70% of the cohort had one 
or more chronic diseases such as osteoarthritis, which could 
have influenced habitual activity levels including walking. Co-
morbidities affecting walking ability included osteoarthritis of 
the lower limb (36.4%), lower back pain (18.2%), stroke (4.5%), 
toe amputation (4.5%) and COPD (4.5%). Based on the AHA ABI 

classification scheme8, the severity of PAD was mild-moderate 
overall. Most participants experienced claudication symptoms 
in the calf only (81.8%). Resting ABI in the lowest leg was on 
average 0.54±0.13 and participants had a mean post exercise 
ABI of 0.25±0.18 or a 66±28% drop in ankle pressure in this 
same leg post exercise. Skeletal muscle mass was higher on 
average in men (28.42±4.84 kg) than women (15.97±2.58 
kg, p<0.001). Men had both higher fat mass (25.78±4.67 kg vs 
20.71±5.42 kg, p=0.03) and higher fat free mass (28.42±4.84 
vs 15.97±2.58, p<0.001) than women. Those participants 
who self-reported a mobility limitation other than claudication 
had significantly poorer calf muscle endurance (p=0.04) 
and though not yet significant, they tended to have poorer 
calf muscle strength (p=0.08). For all other muscle mass, 
strength and endurance outcomes, values were generally 
similar between these two groups. For all walking and most 
performance-based outcomes, values were generally similar 
between those participants who self-reported a mobility 
limitation other than claudication and those who did not. 
Though not yet significant, participants who self-reported this 
limitation tended to have poorer balance (p=0.06) and poorer 
performance in the SPPB (p=0.09).

Influence of Smoking and Alcohol on Walking Ability in PAD
Greater smoking history (r=0.51; p=0.02) and greater current 
alcohol intake (r=0.50; p=0.03) were significantly associated 
with longer claudication recovery time (more severe disease).

Testing the Hypotheses relating Disease, Impairment, and 
Functional Performance
We examined the baseline data for evidence to support the 
Nagi model of disability as presented in Figure 1. PAD severity 
was hypothesised to be directly related to the distal outcome, 
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Figure 2:  The relationship between Ankle Brachial Index (ABI) and bilateral hip 

extensor strength. Simple linear regression between ABI and bilateral 

hip extensor strength.  Low ABI was significantly associated with 

reduced bilateral hip extensor strength (r= 0.54; p = 0.004).  r and p 

values calculated by linear regression analysis.
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        NEW COURSE 2013:        
LOWER LIMB REHABILITATION -       
Anatomy, mechanics, common injury       
presentations and exercise management  
Including osteoarthritis, patellofemoral    
dysfunction, foot mechanics and muscle    
imbalances. 

Remaining 2013 dates :      
Sydney May 12th , Oct 20th
Canberra Oct 19th,         Gold Coast Oct 26th 
Melbourne  Nov 9th,      Perth  Nov 23rd  
Adelaide  ??TBA

Courses for Exercise Professionals focused on:     
EXERCISE, REHABILITATION,  INJURY MECHANICS, CLINICAL REASONING & HEALTH 

More Information, Course Details ,       
Updates and Registration all available at  

www.medfit.com.au

MedFit 
Medically Focused Fitness 

® 

® 

intermittent claudication  
has been shown to lead 

to skeletal muscle injury, 
characterised by a loss 

of muscle fibers and mild 
atrophy of the affected 

muscles
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mobility and functional disability. One critical putative 
mechanism underlying this relationship is the musculoskeletal 
impairment caused by PAD, which in turn is hypothesised 
to limit mobility and functional performance. Thus, if our 
model is correct, the relationship between PAD severity and 
distal outcomes should be attenuated or eliminated once the 
proximate mediator, musculoskeletal impairment, is controlled 
for. Evidence for each of these hypotheses in this proposed 
pathway is examined in the sections which follow.

The Relationship between PAD Pathophysiology and 
Musculoskeletal Impairment
Lower resting ABI was significantly related to lower FFM 
(r=0.34; p=0.04), with a similar, nearly significant trend for 
SMM (r=0.25; p=0.07). There was also a direct association 
between ABI and total lower limb strength (r=0.29; p=0.05), 
whole body muscle strength (r=0.32; p=0.05), and bilateral 
hip extensor (HE) strength (r=0.54; p=0.007). The relationship 
between ABI and HE strength became even more significant 
after appropriately controlling for both age and gender in a 
multiple regression model (r=0.54; p=0.004; Figure 2).

ABI as a Predictor of Walking Ability and Functional 
Performance at Baseline in PAD
Lower ABI was associated with a shorter 6MW-ICD (r=0.48; 
p=0.03), distance to 1st stop (r=0.38; p=0.05) and there was a 
nearly significant association between a lower ABI and a shorter 
6MWD (r=0.36; p=0.06). Lower ABI also was associated with 
worse balance in single leg stance (r=0.44; p=0.03) and tended 
to be associated with lower overall functional performance via 
SPPB score (r=0.36; p=0.06).

Muscle Mass, Strength and Endurance as Predictors of 
Walking Ability and Functional Performance at Baseline in PAD
Participants with lower SMM stopped significantly earlier 
during the 6MW (r=0.51; p=0.04). Participants with lower 
bilateral hip extensor strength (r=0.74, p=0.001; Figure 3a), 
lower total lower limb muscle strength (r=0.63; p=0.008) and 
lower whole body strength (r=0.60; p=0.01) also stopped 
significantly earlier during the 6MW. Furthermore, participants 
with lower bilateral hip extensor strength (r=0.75, p<0.001; 
Figure 3b), lower total lower limb muscle strength (r=0.67; 
p=0.001) and lower whole body strength (r=0.65; p=0.001) 
walked significantly less in 6 minutes, respectively. In 
addition, participants with lower whole body strength had an 
earlier onset of claudication during the 6MW (r=0.45, p=0.01). 
Participants with weaker calf muscles had a significantly longer 

Figure 3:  The relationship between bilateral hip extensor strength and walking 

ability and functional performance in subjects with PAD.  (a and 

b) Simple linear regression between bilateral hip extensor (HES) 

strength and the distance to 1st stop and total walking distance for 

the 6-minute walk.  (a) Reduced HES w as significantly associated 

with a shorter distance to 1st stop during flat ground walking (r= 

0.74; p=0.001) and (b) reduced total walking distance (r = 0.75; 

p<0.001).  (c) Simple linear regression between HES and SPPB 

score.  Reduced HES was significantly associated with reduced SPPB 

Score (worse function; r= 0.75; p = 0.003).  r and p values calculated 

by linear regression analysis.    6MW = 6 minute walk; m = meters; 

6MWD = Total distance walked in 6 minutes; SPPB = Short physical 

performance battery (The SPPB1 is a measure of lower extremity 

mobility2 and pools the results from the repeated chair stand, 

standing balance and habitual gait speed.  A lower score equals poorer 

function).

'PAD severity was 
hypothesised to be directly 

related to the distal outcome, 
mobility and functional 

disability'
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claudication recovery time on a constant treadmill protocol (r=-

0.61; p=0.02). Thus the relationships between musculoskeletal 

impairment and claudication outcomes were in general stronger 

and broader than those relating ABI to claudication directly (see 

above).

There was a significant direct relationship between SMM and 

stair climb power (r=0.60; p=0.04). Participants with lower 

calf muscle strength had a slower maximal gait speed (r=0.63; 

p=0.003) and reduced stair climb power (r=0.76; p=0.006). 

Participants with reduced bilateral hip extensor strength (HES), 

reduced total lower limb strength (LLS) and reduced whole 

body strength (WBS) had a slower habitual gait speed (HES 

r=0.58, p=0.007; LLS r=0.47, p=0.01; WBS r=0.49, p=0.04, 

respectively), slower maximal gait speed (HES r=0.58, p=0.01; 

LLS r=0.49, p=0.02; WBS r=0.51, p=0.01, respectively), 

reduced stair climb power (HES r=0.78, p=0.001; LLS r=0.75, 

p=0.003; WBS r=0.78, p=0.001, respectively), reduced total 

static balance (HES r=0.44, p=0.02; LLS r=0.42, p=0.007; WBS 

r=0.42, p=0.007, respectively) and had a reduced SPPB score 

(worse function; HES r=0.75, p=0.003 [Figure 3c]; LLS r=0.41, 

p=0.01; WBS r=0.40, p=0.02, respectively). The relationship 

between SMM and stair climb power was attenuated and no 

longer significant (r=0.19; p=0.42) when HE strength was 

added to the model. Thus, a variety of different measures of 

whole body and lower limb strength were strongly related 

to every functional performance variable we measured, as 
hypothesised. These relationships were far broader and more 
significant than the few trends we observed for ABI itself to 
predict functional performance.

The Relationship between ABI and Walking Ability/Functional 
Performance is attenuated once Musculoskeletal Impairment 
is added to the model.

In support of our first hypothesis, as shown above, more severe 
PAD, (lower ABI), was associated with lower FFM, lower muscle 
strength, poorer walking ability (earlier claudication) and 
tended to be associated with poorer performance in functional 
performance outcomes (gait, chair stand, stair climb, balance 
and SPPB). In addition, as per our second hypothesis, greater 
musculoskeletal impairment, as measured by lower SMM and 
muscle strength, was associated to an even greater degree 
than ABI itself with poorer walking ability and significantly 
worse performance in functional outcomes. To confirm whether 
the relationships between ABI and walking ability or function 
could be explained by variation in muscle mass and/or muscle 
strength (hypothesis 3) we controlled for muscle mass and 
strength in separate stepwise multiple regression models of 
these outcomes.

Therefore, the independent variables ABI and bilateral hip 
extensor strength (both predictive of 6MW distance to 1st stop) 
were entered into a stepwise regression model. Only bilateral 

hip extensor strength remained a significant predictor (r=0.74; 
p<0.001) in the model for 6MW distance to 1st stop. Similarly, 
the independent variables ABI and bilateral hip extensor 
strength (both predictive of 6MWD) were entered into a 
separate stepwise regression model. Only bilateral hip extensor 
strength remained a significant predictor (r=0.74; p<0.001) 
in the model for 6MWD. Finally, the independent variables ABI 
and bilateral hip extensor strength (both predictive of single 
leg balance) were entered into a separate stepwise regression 
model. Only bilateral hip extensor remained a significant 
predictor in the model (r=0.48; p=0.03) for single leg balance. 
As the presence of a self-reported mobility limitation tended 
to affect single leg balance, we added this to this stepwise 
regression model. The relationship between bilateral hip 
extensor strength and single leg balance remained unchanged 
once the presence of a co-morbidity affecting performance 
was appropriately controlled for. Therefore, in all three stepwise 
models, the ABI relationship was attenuated and no longer 
significant once muscle strength was included in the model. 
Thus, muscle strength appears to mediate the relationship 
between ABI and distal walking and functional outcomes in this 
cohort.

Thus, in full support of our hypotheses, the relationships 
between PAD severity and walking and functional outcomes 
were attenuated and no longer significant once muscle strength 
was taken into account. In addition, the relationships between 
SMM and distal outcomes were all eliminated when adjusted 
for strength, suggesting that it was the musculoskeletal 
dysfunction related to muscle atrophy itself, rather than loss of 
muscle mass per se that was directly linked to reduced mobility 
and function in this cohort.

DiSCuSSiOn

Our results confirm that greater severity of PAD (defined by a 
lower resting ABI) was associated with lower FFM and a similar, 
nearly significant trend for SMM, and lower muscle strength, 
as well as with poorer walking ability and performance-
based tests of function (gait, stair climbing, chair rising, and 
balance). Since lower muscle mass and muscle strength were 
themselves significantly related to poorer walking ability and 
performance-based tests of function, we further hypothesised 
that these musculoskeletal impairments might underlie the 
apparent effect of PAD on walking/ability and functional 
performance. In support of this potential mechanistic pathway, 
the relationships between PAD and walking ability/functional 
performance were no longer significant once we controlled for 
muscle strength. Furthermore, muscle mass differences did not 
explain additional variance in walking or functional outcomes 
beyond that attributable to muscle strength itself. Thus, our 
overall results suggest that sarcopaenia and its related muscle 
dysfunction underlie a significant portion of the functional 
deficits observed in PAD. These relationships are consistent 

with the Nagi model of disability18 (see Figure 1), wherein the 
active pathology, PAD (low ABI), leads to impairment of muscle 
mass and thereby strength, leading to limitations in walking 
ability and performance-based tests of function, including 
gait speed, chair stand, balance, stair climb, and summary 
SPPB score. Nagi recognised that the consequence of disease 
for an individual should be described at both the level of the 
person and of society, and highlighted that such a limitation in 
performance of functional tasks is highly predictive of future 
disability, or the inability of a person to perform necessary 
social roles18, and subsequently more basic activities of daily 
living. Future trials should investigate whether preventing 
or attenuating this sarcopaenia and associated muscle 

'...lower muscle mass and 
muscle strength were 

themselves significantly 
related to poorer walking 
ability and performance-
based tests of function...'
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dysfunction would ultimately improve mobility and functional 
dependency in this cohort.

The novel design of this study, compared to other trials 
assessing muscle strength, are the specific procedures 
involved in muscle strength testing, including the number of 
muscle groups assessed as well as the precise measurement 
of maximum dynamic muscle strength using well-established 
one repetition maximum protocols12. Dynamic muscle strength 
is far more applicable to walking and activities of daily living 
and has never before been used in a cohort with PAD. This 
RCT assessed maximum dynamic muscle strength across 7 
separate muscle groups including the calf muscle, quadriceps, 
hamstrings, hip abductors, hip extensors, pectorals and upper 
back muscle groups. This enabled us to analyse relationships 
for individual muscle groups as well as combined groups to help 
identify the exact muscle groups with impaired muscle strength 
and endurance in this cohort and furthermore, which muscle 
groups were specifically related to walking impairment. This has 
never before been done in cohorts with PAD. Our results confirm 
that the strongest predictor of walking ability and the ability to 
complete performance-based tests of function was bilateral hip 
extensor strength, when compared to other muscle groups. In 
addition, stronger calf muscles were associated with a quicker 
claudication recovery time. As the hip extensors were such a 
strong mediator of walking and functional outcomes, future 
trials should aim to strengthen these muscles and investigate 
the effect this has on a person’s walking ability and ability to 
perform activities of daily living. Furthermore, the addition of 
biomechanical gait analysis in future trials would better define 
how strengthening the hip extensors and calf muscles may 
improve walking/functional ability in this cohort.

The relationships we have presented all support the hypothesis 
that an anabolic exercise intervention aimed at improving whole 
body strength and overall muscle function could improve the 
functional limitations caused by the physiological impairments 
imposed by PAD. Future trials should aim to compare the effects 
of strengthening various muscle groups, with particular focus 
on those we have identified as most strongly related to PAD and 
walking outcomes in people with claudication: hip extensors 
and plantar flexors.

COnCluSiOn

A lower ABI is related to lower fat-free mass, poorer hip extensor 
strength and poorer whole body strength, as well as poorer 
walking ability and functional performance. In addition, poor 
bilateral hip extensor strength is significantly related to a 
shorter distance to first stop, reduced total walking distance 
and poorer scores for performance-based tests of function. 
Our results suggest the existence of a causal pathway from 
local disease pathophysiology (reduction in ABI) to impairment 
of the musculoskeletal system (atrophy and weakness) to 

whole body disability represented by claudication outcomes 
and performance-based tests of functional mobility in an older 
cohort with symptomatic PAD. Longitudinal outcomes from THE 
REPAIR IT Study and future trials are required to investigate 
the effects of an anabolic intervention targeting the muscles 
involved in gait to test the hypothesis that an increase in 
lower limb muscle strength and mass will improve symptoms 
of claudication and lead to improvements in other functional 
outcomes in patients with PAD.
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Whilst the fitness and health 
professions are often confused, major 
differences can easily be highlighted to 
the questioning friend. Differences in 
the educational facility (commonly TAFE 
or private college vs university) and the 
duration of learning (a variable amount 
of time vs at least 4 years) are easily 
described when comparing fitness and 
health professions. Most importantly, 
however, the educational framework 
that students are exposed to is a ‘must 
discuss’ part of the conversation – 
certificate-trained individuals (Cert IV 
level) are trained to work mainly with 
apparently healthy populations, whilst 
training in exercise physiology focuses 
on exercise-based treatment for clinical 
populations.

The learning package administered by 
Service Skill Australia for certificate-
trained individuals (Cert IV level) does 
not include education on how to work 
with people with chronic and complex 
conditions or injuries. In addition, this 
course excludes topics such as self-
management, psychosocial implications 
and the physiological effects of exercise; 
pharmacology and its application to 

exercise; contraindications, such as the 
effect of surgeries; or evidence-based 
guidelines on treatment protocols. 
These topics (and many more) are core 
to the training of exercise physiologists, 
who specialise in working with clients 
with existing – or at high risk of 
developing – chronic disease or injury.

Industry Development Team, ESSA

Personal trainers are trained to 
prescribe fitness programs for 
individuals who are considered 
‘healthy’ and have no complex medical 
conditions. For example, they may work 
with someone who is overweight and 
has slightly high blood pressure and 
who wants to lose weight; or someone 
who wants to improve their fitness. As 
an exercise physiologist, I have been 
taught to prescribe exercise programs 
for fitness and rehabilitation to those 
who have complex medical conditions 
and have special needs. During our 
degree, EPs are required to complete 
a minimum of 500 hours practice with 
people with various conditions (e.g. 
heart failure, cancer and spinal cord 
injuries). We use exercise to manage 

and/or facilitate the treatment and 
level of day-to-day functioning in these 
people. 

Amanda Durbidge AEP, Qld

An AEP is a 4-year–university-
qualified allied health practitioner who 
specialises in working with patients 
who have chronic conditions, as well 
as with apparently healthy clientele 
in relation to weight loss, toning 
and strengthening, etc. An AEP has 
undergone training through additional 
practical hours further to their 
university degree. 

Mariana Arceri, AEP, Vic

Exercise physiologists are different 
from personal trainers in that we 
specialise, and have more extensive 
knowledge, in the pathophysiology 
of disease and injury, counselling for 
lifestyle modification, and exercise 
prescription for people with chronic 
diseases or injuries. 

Lyndall McNeil, AEP, Vic

Exercise physiologists are university-

ESSA Discussion Table
Topic: how do you explain the difference between your profession and a personal trainer to a friend?
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educated health professionals. They 
use evidence-based exercise programs 
to improve the health, wellbeing and 
performance capabilities of a variety 
of populations. A personal trainer is a 
fitness professional. They work within 
a less discerning industry and have a 
more limited level of responsibility.

 Chris Swain, AEP, NSW

It isn't just the years spent at university 
that makes AEPs different – it is the 
passion to continue learning and 
exploring; an understanding that we will 
never hold all the answers but we will 
never stop looking for them.

Laura Bennett

To qualify as a personal trainer 
usually does not take very long (e.g. 
a certificate-level course at TAFE); 
during their learning, they focus 
predominantly on exercises for healthy 
clients. AEPs are university-qualified, 
and we spend years (usually 4 or more) 
learning about the pathophysiology 
of many diseases and conditions, as 
well as the characteristics of disease 
progression. On this basis, we then 
create therapeutic exercise programs to 
prevent/minimise disease progression 
and improve quality of life.

Megan Hayes, AEP, Qld

Comparing an AEP with a personal 
trainer is very similar to comparing a 
registered nurse with someone who 
has completed a first aid course. Jenny 
Shaw, Exercise is Medicine Project 
Manager

A degree!

Matt Blowes, AEP, NSW

5 weeks at TAFE vs 5 years at 
university, including 3 years in common 
with undergraduate medical training – 
that tends to do the trick.

Joel Tuccia, AEP, NSW

Level of education = 3–5 years at 
university vs 6 weeks–3 months at 
TAFE; skilled in health and fitness vs 
skilled in fitness at the expense of 
health (not in all, but many, cases); 
trained to deal with exercise to treat/
improve a range of health conditions vs 
trained to deal with healthy clients only.

Lance Faulkner, AEP, Qld

An exercise physiologist = a 
physiotherapist, a nutritionist and a 
personal trainer all in one.

Steve Verster, AEP, Qld

Specialists (with masters-level 
qualification) in rehabilitation through 
clinical exercise for people with 
metabolic, musculoskeletal, cardiac 
and neurological conditions, as well as 
in exercise prescription for apparently 
healthy people.

Andy Hales

get involved in the discussion and win!

in each edition of Activate, ESSA 
will choose one response to our 
Discussion Table topic to win a double 
movie pass to a hoyts or greater union 
Cinema. Please send your response 
(in 50 words or less) to the statement 
below to ESSA by 19 July for a chance 
to win.

Email discussiontable@essa.org.au

next topic: Should the role of a mentor 
exist solely to develop a mentee, 
or should the mentor / mentee 
relationship be mutually beneficial 
for both involved (in developing 
professional knowledge and skills)?

  Chris Swain is the winner of this 
issue’s discussion table.
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HEAL™ update

Health outcomes for south-western Victorians living with a 
mental illness are being improved thanks to a partnership 
between GP Super Clinic Active Health Portland and community-
based agency Aspire, A Pathway to Mental Health Inc. The two 
organisations have teamed up to deliver the HEAL™ program 
to patient groups. The collaboration is based on evidence 
that increased physical activity and improved nutrition can 
ameliorate symptoms of anxiety and depression and may 
assist in counteracting the side effects of medications for a 
range of mental health disorders.

The first step in the process was to conduct a patient focus 
group with the help of an Aspire coordinator, a GP, a psychologist 
and an AEP to explain how the HEAL™ program content could 
assist patients to improve their physical and mental health. 
Also, feedback was sought on how the program could best cater 
for patients’ interests and improve management of their day-to-
day health. Feedback from the focus group led to the inclusion 
of additional education modules on sleep hygiene, smoking 
cessation (with the option to refer interested individuals to a 
full QUIT program) and interactions between medications and 
food. Practical classes on relaxation and the impacts of stress 
are also part of the program, as well as a module on maintaining 
motivation. The delivery team has also added the World Health 
Organisation quality of life (WHOquol) questionnaire to the 
assessments for this participant group.

The modified HEAL™ program is being delivered by Shae 
Johnson, an AEP with Active Health Portland, an Aspire 

Rehabilitation and Recovery staff member and Deakin 
University medical students on 12-month placement with 
Active Health Portland. Each education session is facilitated 
by community allied health professionals. Funding to assist 
in running the program was received from the Commonwealth 
Government via the Healthy Communities Initiative, Get Active 
Glenelg2Grampians.

Clinical Director of Active Health Portland, Dr Margaret Garde, 
said that until now no similar programs were available in the 
region, which has a high prevalence of mental illness. Dr Garde 
said, ‘A participant-driven approach to program design coupled 
with team delivery has resulted in a course we feel will be 
of maximum benefit to participants.’ Shae Johnson added, 
‘We are nearing the end of the first 8-week program and the 
participants really don’t want it to finish, despite a few being 
uncomfortable at first with the group-based format.’ For more 
information on the Portland program please contact the Aspire 
Area Manager, Ms Sally Gilmore sgilmore@aspire.org.au

If you would like more information on any aspect of the HEAL™ 
program, please visit the ESSA webpage http://www.essa.org.
au/for-gps/heal-program/, or contact either National Coordinator 
Jerrad Borodzicz jborodzicz@swsml.com.au or Project Officer 
Sharon Hetherington sharon.hetherington@essa.org.au.
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EIM update

Time for men to make 
health a priority

Positive Outcomes:

nOT AlWAYS.
A boy born in Australia in 2010 has a life expectancy 2 years 
shorter than that of a baby girl born at the same time. Right 
from the start, boys suffer more illness, more accidents, and 
die earlier than their female counterparts.

To strengthen the health of Australian men we need to be 
proactive. By taking preventative action we can reduce 
the danger of major health risks, including stroke, cancer, 
cardiovascular problems and depression. Every positive 
change is a step towards better and longer lasting health and 
happiness.

It’s widely acknowledged that smoking is a big killer, but 
did you know low fitness is ranked just behind smoking as 
a contributor to ill health? If you meet activity guidelines, 
you significantly reduce your risk of a long list of diseases, 
including heart disease and strokes, type 2 diabetes, 
osteoporosis and certain cancers (e.g. bowel and prostate 
cancers). Being physically active can also help you reduce 
stress and prevent or manage depression and anxiety.

If the idea of working out in a gym, getting up before the sun to 
go walking or jogging in your lunch break puts you off exercise, 

don't despair. The most important thing is to get some form of 
activity, and if you enjoy it then you're more likely to make it a 
priority. Try something different like rock climbing, squash or 
kayaking.

Looking for inspiration? Visit the EIM website and check out 
the Physical Activity Calendar of Events to find an event in your 
area to train for.

Stay in the loop – like us on Facebook, follow us on Twitter (@
EIMAustralia), and sign up to the newsletter for regular news 
and updates.

EIM celebrated its second birthday in May. The EIM team would 
like to thank you for your support and engagement and we 
look forward to further expanding the project over the coming 
months.

Stay in the loop
like us on Facebook, follow us on Twitter (@EimAustralia), 
and sign up to the newsletter for regular news and updates.

What’s all this focus on the health of boys and men – what's it about? They're alright, aren't they?

Exercise improving the outlook for patients in S.W. Victoria



ESSA Locker

Biophysical Foundations 
of Human Movement, third 
edition by Bruce Abernethy
Abernethy’s third edition offers a comprehensive 
introduction to the anatomical, mechanical, physiological, 
neural, and psychological bases of human movement. 
Using a modular approach, this text presents the multi-
dimensional changes in movement and movement 
potential that occur throughout the life span as well as 
those changes that occur as adaptations to training, 
practice, and other lifestyle factors are made. This 
edition includes a new chapter on historical origins of 
human movement science, more discrete coverage of 
key concepts in nutrition, and applications in prevention 
and management of chronic disease, prevention and 
management of injury, and performance enhancement 
in sport and the workplace. Instructor ancillaries are 
available online.

Human Kinetics offers ESSA members 15% off most 
products. Simply enter the promo code ESSA into the 
promo code field at the Human Kinetics cart. If you are a 
Human Kinetics Rewards member, please use ESSAR.

hEAlTh  
PROFESSiOnAl 
SOluTiOnS

For the first time the technology that was once exclusively 
available to research, hospitals and elite athlete institutions is 
now available to Australian Health Professionals…

ETSA has developed an affordable, portable Indirect 
Calorimeter called ECAL. Specifically designed to assess 
resting energy expenditure, ECAL provides the Practitioner 
with the key metabolic data required effectively manage 
clients seeking to lose weight and improve health.

ETSA - helping individuals lose weight and improve 
their long-term metabolic health through technological 
innovation, research and key professional partnerships.

ESSA members receive 5-30% discount on all products they 
purchase using the health Professional Solutions code. To 
access your code contact: 

adam.brown@healthprofessionalsolutions.com.au

Frequent Values™ by entertainment is Australia’s leading 
dining and leisure program providing you and your families 
with over 3,500 valuable discounts and special offers.

Login to your ‘members area’ to see the all year round as 
well as limited offers in the ‘updates’ section.

 https://members.essa.org.au/imis15/ESSA
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