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The NHMRC Partnership
Centre for Health System

Sustainability is a $10.75 million,

five-year collaboration involving
17 lead investigators, 20 expert
advisors and over 40 system
implementation partners from
around Australia. The Centre is led
by Professor Jeffrey Braithwaite.
In its third year, the Centre
continued to expand its
internationally recognised

research to improve healthcare

To produce research that contributes to the development of a resilient healthcare system—
one that is affordable, cost effective, and delivers improved health outcomes for all Australians.

Even before the strain on the Australian healthcare system caused by the COVID-19 pandemic,
the system was challenged by multiple threats to its capacity to deliver high-quality care. These
include ageing populations, increasing rates of chronic, and complex diseases, growing cost
pressures from new medical technologies and medicines, wasteful spending on low-value

care, inefficiencies arising from system fragmentation and limited use of data and evidence

to support reform. Our Centre aims to explore these and other challenges to health system
sustainability and develop and evaluate a set of practical interventions that are appropriate from
clinical, patient, and economic perspectives.

We are committed to generating and disseminating ideas and evidence to improve the
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Professor Jeffrey Braithwaite, says “collaboration underpins all productive change”. The three
broad themes of our research are:

Using analytics, technology and shared data

Reducing waste and low-value care

Promoting better value for the health dollar
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ACHIEVEMENTS IN YEAR 3

PCHSS' third full year of operation saw the
publication of 49 peer-reviewed papers (more
than double the previous year) and 10 reports/
white papers. An additional 173 papers relating
to health system sustainability were published
by our researchers. We expanded our network
of collaborators to include over 60 health system
researchers and 38 non-academic institutions.

We continued our work with health consumer

researchers, embedding them into research teams

and projects. Over the course of the year, we
worked extensively with system partners across

Australia through research projects, consultations,

joint meetings, and workshops. In November,
we hosted over 80 health system experts and
stakeholders in our “Treatment overload: Lifting
the burden of too much healthcare” event in
Sydney, with the participation of the Secretary of
NSW Health Ms Elizabeth Koff. The day featured
a dynamic simulation game on healthcare
complexity. Videos of the event on our YouTube
channel have been viewed over 1,000 times.

PCHSS investigators won more than $21 million

in new grant funding in 2019-2020 to further their
work to improve the performance of the Australian
health system, including in the field of children’s
cancer, lower back pain, and waste in healthcare.

Our research received extensive media attention,
with over 300 stories in the popular press.

> 300

Wizs <

This research theme tackles

important questions in informatics

and healthcare, including using big
data to improve care, diagnostic testing
and medication management as well
as designing analytics to guide better

healthcare decisions. Researchers
are also examining how telehealth
might best be deployed and funded to
improve healthcare across the country.
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4t Professors Johanna Westbrook, Enrico Coiera, and Len Gray

Research on patients with dementia in Australian
aged care facilities revealed that some patients with
dementia were being unnecessarily sedated with
antipsychotic drugs for more than 200 days at a time,
twice as long as the maximum time recommended.
This research by Professor Westbrook's team was
covered by over a dozen media outlets.

Professors Westbrook and Andrew Georgiou
completed an extensive project examining pathology
test ordering for 11 different tests (such as vitamin D,
folate and prostate specific antigen (PSA) for prostate
cancer screening) by GPs over time. The results are
available on the Australian Government Department

of Health website and are being prepared
for publication.

New technologies, such as digital scribes (tools
designed to automatically capture clinician-patient
verbal interactions), have the potential to reshape the
practice of medicine. However, digital scribes are not
living up to their full potential. Research by Professor
Coiera's team revealed multiple obstacles to the
effective use of digital scribes, including technical
challenges to capturing conversations, extracting
relevant information, and insufficient access to
medical data for training the deep learning systems
used by digital scribes. Furthermore, clinicians

YR

USING ANALYTICS, TECHNOLOGY & SHARED DATA

expressed concerns that digital scribes would
detract from their engagement with important
personal aspects of care. PCHSS researchers are
currently working to develop digital scribes that
are fit-for-purpose and acceptable to patients and
clinicians alike.

The Telehealth research stream had been
investigating the uptake, costs and outcomes of
telemedicine long before the COVID-19 pandemic
began. They have applied their extensive experience
in this field to identify ways that telemedicine can
be used to respond to global emergencies and to
safeguard mental health in times of crisis.
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The cost of healthcare worldwide is rising
unsustainably. To counter this growth, alternative
service models that are cost effective and
maintain the quality of care are needed. Professor
Buchbinder and her team conducted a scoping
review of systematic reviews (which included
more than 550 reviews) to identify and synthesise
evidence on alternative healthcare delivery
arrangements in high-income countries. This
research aims to support future health system

REDUCING WASTE & LOW-VALUE CARE

Professors Paul Glasziou and Rachelle Buchbinder

planning by identifying new models of care
delivery and other sustainability initiatives.

The lifetime risk of cancer diagnosis and mortality
in Australia is overestimated by current calculation
methods. New research by Professor Glasziou

and colleagues revealed that many of the most
common cancers are over-diagnosed—that

is, detected cancers that would likely not have
substantially affected a patient’s health had

they gone undetected or untreated. Professor
Glasziou's team found that the rates of over-
diagnosis for some of these cancers—particularly
prostate cancer—were significant. This research
was widely covered in the media with over

70 stories.

Researchers from this theme are
finding ways to reduce wasteful or
low-value care, which accounts for
30% of all healthcare, and to deliver
needed care more efficiently.
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This research theme covers four

major areas: Using financial incentives
to promote value-based healthcare;
priority setting and decision-making in
healthcare organisations; the impact
of markets, competition and choice

in healthcare; and the impact of a
collaborative research program on cost
savings and efficiencies in healthcare
settings.

Professors Tony Scott, Jon Karnon and Dr Delia Hendrie

Several reports have been produced this year by
PCHSS’ health economists including one on how
market forces impact the aged care sector and
another on avoidance of healthcare during the
pandemic. The report Nursing Home Competition,
Prices and Quality: A Review and Some Lessons
for Australia by Professor Scott and his colleagues
revealed that greater competition did reduce
prices. They also found that the availability and
accessibility of public reporting of nursing home
quality had important implications for how
competition affects quality and pricing. In their

report Who is avoiding necessary health care
during the COVID-19 pandemic?, Professor Scott
found that Australians experiencing high levels
of financial and mental stress were most likely to
miss needed healthcare.

Two Primary Health Networks (PHNSs) trialled
the in-DEPtH (Evidence-informed, co-creation
framework for the Design, Evaluation and
Procurement of Health services) framework

to develop evidence-informed procurement
specifications for services for people with mental
health concerns or alcohol and other substance

PROMOTING BETTER VALUE FOR THE HEALTH DOLLAR

abuse problems. Developed by Professor

Karnon and Dr Kenneth Lo, in-DEPtH supports a
systematic approach to commissioning services

that are evidence-informed, contextually relevant
and informed by stakeholder perspectives.
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The Observatory on Health System
Sustainability conducts research on factors
that affect the sustainability of health
systems nationally and internationally.

The Observatory team also coordinates
engagement with investigators, stakeholders
and funders, and facilitates the wide
dissemination and translation of all PCHSS
research outcomes. Associate Professor
Zurynski is Australia’s first Associate
Professor for Health System Sustainability
and together with Professor Jeffrey
Braithwaite leads the Observatory Team.

@@ OBSERVATORY ON HEALTH SYSTEM SUSTAINABILITY

LIST OF PUBLICATIONS
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SHARED HEALTH INFORMATION

Hardie R-A, Sezgin G, Imai C, Franco GS, Li L, Pearce C,
MclLeod A, Badrick T, Westbrook JI, Georgiou A. Enhancing
patient outcomes through evaluation of the appropriateness
and quality use of pathology in general practice. A report to

the Department of Health Quality Use of Pathology Program.

Centre for Health Systems and Safety Research.

Franco G, Li L, Georgiou A. A snapshot of prostate-specific
antigen testing in general practices across three primary
health networks in Victoria. BMJ Evidence-Based Medicine.
2019;24:A37.

Gates PJ, Baysari MT, Gazarian M, Raban MZ, Meyerson

S, Westbrook JI. Prevalence of medication errors among
paediatric inpatients: systematic review and meta-analysis.
Drug Safety. 2019;42:1329-1342

Imai C, Hardie R-A, Franco, GS, Sezgin G, Tepper K, McLeod
A, Pearce C, Westbrook JI, Georgiou A. Harnessing the
potential of electronic general practice pathology data in
Australia: an examination of the quality use of pathology for
type 2 diabetes patients. International Journal of Medical
Informatics. (Published Online First 22 May 2020).

Lind KE, Raban MZ, Georgiou A, Westbrook JI. Duration

of antipsychotic use by aged care facility residents with
dementia. Alzheimer Disease and Associated Disorders.
2019;33(4):331-338.

Lind KE, Raban MZ, Georgiou A, Westbrook JI. NSAID use
among residents in 68 residential aged care facilities 2014 to
2017: An analysis of duration, concomitant medication use,
and high-risk conditions. Pharmacoepidemiology and Drug
Safety. 2019;28(11)1480-1488.

Raban M, Gasparini C, Li L, Baysari MT, Westbrook JI.
Effectiveness of interventions targeting antibiotic use in
long-term aged care facilities: a systematic review and meta-
analysis. BMJ Open. 2020;10:e028494.

Sezgin G, Georgiou A. 29 Vitamin D test ordering practices
of Australian general practitioners between 2007 and 2017:
evidence from electronic health records. BMJ Evidence-
Based Medicine. 2019;24:A21.

BIG DATA AND THE QUALITY, EFFECTIVENESS,
AND COST OF CARE

Berkovsky S, Taib R, Koprinska |, Wang E, Zeng v, Li J.
Personality Sensing: Detection of Personality Traits Using
Physiological Responses to Image and Video Stimuli.

ACM Transactions on Interactive Intelligent Systems.
(Accepted March 2020).

Kocaballi B, Berkovsky S, Quiroz J, Laranjo L, Tong H,
Rezazadegan D, Briatore A, Coiera E. Personalization of
Conversational Agents in Healthcare: A Systematic Review.
Journal of Medical Internet Research. 2019;21(11):e15360.
Quiroz JC, Laranjo L, Tufanaru C, Kocaballi AB, Rezazadegan
D, Berkovsky S, Coiera E. Empirical analysis of Zipf's

law, power law, and lognormal distributions in medical
discharge reports. arXiv preprint arXiv:200313352. 2020.

TELEHEALTH

Caffery LI, Snoswell CL, Taylor, T. “How does telehealth
reduce costs to the health system?” Prepared for the
NHMRC Health System Sustainability Partnership Centre.
NHMRC Health System Sustainability Partnership Centre.
(Report under embargo until paper released).

Smith AC, Thomas E, Snoswell CL, Haydon H, Mehrotra A,

Clemensen A, Caffery LJ. Telehealth for global emergencies:

implications for coronavirus disease 2019 (COVID-19).
Journal of Telemedicine and Telecare. 2020;26(5):309-313.
Snoswell CL, Caffery LJ, Haydon HM, Wickramasinghe

Sl, Crumblin K, Smith AC. A cost-consequence analysis
comparing patient travel, outreach, and telehealth clinic
models for a specialist diabetes service to Indigenous
people in Queensland. Journal of Telemedicine and
Telecare. 2019;25(9):537-544.

Snoswell CL, Taylor M, Fatehi F, Gray L, Caffery LJ. Telehealth
in Australia: State of Play Report. 2020.

Snoswell CL, Taylor ML, Caffery LJ. The breakeven point

for implementing telehealth. Journal of Telemedicine and
Telecare. 2019;25(9):530-536.

Zhou X, Snoswell CL, Harding LE, Bambling M, Edirippulige
S, Bai X, Smith AC. The role of telehealth in reducing the
mental health burden from COVID-19. Telemedicine and
e-Health. 2020;26(4).

IMPACT OF DIFFERENT SOURCES OF HEALTHCARE WASTE

Bach AC, Lo KS, Pathirana T, Glasziou P, Barratt AL, Jones
MA, Bell KJ. Is the risk of cancer in Australia overstated? The
importance of competing mortality for estimating lifetime
risk. Medical Journal of Australia. 2020;212(1)17-22.

Cardona M, Shanmugam S, Lewis ET, Psirides A, Anstey M,
Hillman K. A rapid review of patient and family perspectives
on inappropriateness of intensive care treatments at the end
of life. medRxiv. 2019;,19007138.

Cardona M, Wee 1JY, Lewis ET, Hunt J, Greenaway S, Hillman
K, Ni Chréinin D. 2020. Strategies for improving end-of-life
discussions. Coommunity Care Review, Australian Ageing
Agenda. Jan-Feb 2020;16-17.

Craig L, Sims R, Glasziou P, Thomas R. Women's experiences
of a diagnosis of gestational diabetes mellitus: A systematic
review. BMC Pregnancy and Childbirth. 2020;20(1):76.

Dobler CC, Glasziou P. Overdiagnosis in respiratory medicine.
Respirology. 2019;24(10):939-941.

Doust JA, Bell KIL, Glasziou P. Potential Consequences of
Changing Disease Classifications. JAMA. 2020;323(10):921-922.
Downie AS, Hancock M, Shaheed CA, Mclachlan AJ, Kocaballi
AB, Williams CM, Michaleff ZA, Maher CG. An Electronic
Clinical Decision Support System for the Management of
Low Back Pain in Cormmunity Pharmacy: Development and
Mixed Methods Feasibility Study. IMIR medical informatics.
2020;8(5):e17203.

Glasziou P, Jones MA, Pathirana T, Barratt AL, Bell KJ.
Estimating the magnitude of cancer overdiagnosis in
Australia. Medical Journal of Australia. 2020;212(4)163-168.
Kazda L, Bell K, Thomas R, McGeechan K, Barratt A.
Evidence of potential overdiagnosis and overtreatment of
attention deficit hyperactivity disorder (ADHD) in children
and adolescents: protocol for a scoping review. BMJ open.
2019;,9(M).

Sanders S, Thomas R, Glasziou P, Doust J. A review of
changes to the attention deficit/hyperactivity disorder age
of onset criterion using the checklist for modifying disease
definitions. BMC Psychiatry. 2019;19(1),357.

Thomas ET, Guppy M, Straus SE, Bell KJL, Glasziou P.

Rate of normal lung function decline in ageing adults: a
systematic review of prospective cohort studies. BMJ Open.
2019;9(6):e028150.
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+ LIST OF PUBLICATIONS

Thomas R, Scott AM, Sims R, Craig L, Claase LA, Lowe J, Heal
C, Hardiman L, Glasziou P. Exploring women's priorities

for the potential consequences of a gestational diabetes
diagnosis: A pilot commmunity jury. Health Expectations.
2020;00:1-10.

Zadro JR, Décary S, O'Keeffe M, Michaleff ZA, Traeger AC.
Overcoming Overuse: Improving Musculoskeletal Health
Care. Journal of Orthopaedic & Sports Physical Therapy.
2020;50(3)M3-15.

LOWER COST DELIVERY OF EFFECTIVE AND
APPROPRIATE SERVICES

Jessup RL, Putrik P, Buchbinder R, Nezon J, Rischin K, Cyril
S, Shepperd S, O'Connor DA. Identifying alternative service
models to achieve lower cost delivery of healthcare services
in high-income countries: a scoping review of systematic
reviews. BMJ Open. 2020;10:e036112.

PRIORITY SETTING AND DECISION-MAKING IN
HEALTHCARE ORGANISATIONS

Chalwin R, Giles L, Salter A, Kapitola K, Karnon J. Re-
designing a rapid response system: effect on staff
experiences and perceptions of rapid response team calls.
BMC Health Services Research. 2020;20:480.

Haji Ali Afzali H, Bojke L, Karnon J. Improving Decision-
Making Processes in Health: Is It Time for (Disease-Specific)
Reference Models?. Applied Health Economics and Health
Policy. 2020;18:1-4.

Ishaque S, Karnon 3, Chen G, Nair R, Salter AB. A systematic
review of randomised controlled trials evaluating the use of
patient-reported outcome measures (PROMs). Quality of Life
Research. 2019;28(3):567-592.

Karnon J, Partington A, Roseleur J, Horwood C, Hakendorf
P. Should SALHN investigate the potential to reduce the
number of admissions from the ED for patients presenting
with lower severity fractures?. 2020.

Karnon J, Pekarsky B. Should Health Economic Evaluations
Undertaken from a Societal Perspective Include Net
Government Spending Multiplier Effects? Applied Health
Economics and Health Policy. (Published Online First 4
February 2020).

Karnon J. A Simple Decision Analysis of a Mandatory
Lockdown Response to the COVID-19 Pandemic. Applied

Health Economics and Health Policy. 2020;18(3):329-331.
Karnon J. The Case for a Temporary COVID-19 Income Tax
Levy Now, During the Crisis. Applied Health Economics and
Health Policy. 2020;18(3):335-337.

Lo K, Karnon J. Community paediatric project: economic
modelling, Murray PHN; Dec-19.

Partington A, Karnon J. It's Not the Model, It's the Way

You Use It: Exploratory Early Health Economics Amid
Complexity; Comment on “Problems and Promises of Health
Technologies: The Role of Early Health Economic Modelling”.
International Journal of Health Policy and Management. 2020.
Roseleur J, Partington A, Karnon J. Evaluations of healthcare
delivery models in Australia: a scoping review protocol. JBI
Evidence Synthesis. 2020;18(1)128-134.

MARKETS, COMPETITION, AND CHOICE IN HEALTH CARE

Zhang A, Prang K-H, Devlin N, Scott A, Kelaher M. The impact
of price transparency on consumers and providers: A scoping
review. Health Policy. (Published Online First 5 June 2020).
Yang O, Scott A, Yong J. Nursing Home Competition, Prices
and Quality: A Review and Some Lessons for Australia.
Working Paper No.102/20. 2020.

OBSERVATORY ON HEALTH SYSTEM SUSTAINABILITY

Braithwaite J, Ludlow K, Testa L, Herkes J, Augustsson

H, Lamprell G, McPherson E, Zurynski Y. Built to last? The
sustainability of healthcare system improvements, programs
and interventions: a systematic integrative review. BMJ Open.
2020;10:e036453.

Brown K, Zurynski Y, Altman L. Families as Partners: Co-
design of a localised model of care for children with medical
complexity living in rural Australia and evaluation using the
Paediatric Integrated Care Survey (PICS). International Journal
of Integrated Care. 2019,19(4):616.

Ellis LA, Augustsson H, Grgdahl Al, Pomare C, Churruca

K, Long JC, Ludlow K, Zurynski Y, Braithwaite J.
Implementation of e-mental health for depression and
anxiety: A critical scoping review. Journal of Commmunity
Psychology. 2020;48(3):904-920.

Piper N, Bajic M, Selvardurai H, Robinson P, Zurynski Y,
Fitzgerald D. [Cystic Fibrosis: frequently asked questions.]
Question 13: can we predict the need for lung transplantation
in children with cystic fibrosis?. Paediatric Respiratory

Reviews. 2019;30:30-33.

Rare Voices Australia, Zurynski Y. National Strategic Action
Plan for Rare Diseases. Australian Government Department
of Health. 2020.

Simons M, Rapport F, Zurynski Y, Cullis 3, Davidson A. What
are the links between evidence-based medicine and shared
decision-making in training programs for junior doctors? A
scoping review protocol. BMJ Open. 2020;10(5):e037225.
Simons MR, Zurynski Y, Cullis J, Morgan MK, Davidson AS.
Does evidence-based medicine training improve doctors’
knowledge, practice and patient outcomes? A systematic
review of the evidence. Medical Teacher. 2019;41(5):532-538.
Tannous P, Fiscaletti M, Wood N, Gunasekera H, Zurynski Y,
Biggin A, Kilo T, Hayes E, Munns C. Safety and effectiveness
of stoss therapy in children with vitamin D deficiency. Journal
Paediatric Child Health. 2020;56(1):81-89.

Wells L, Morgan M, Zurynski Y. Social Prescribing Roundtable
November 2019: Stimulus paper. Consumers' Health Forum of
Australia. 2020.

Wells L, Morgan M, Zurynski Y. Social prescribing roundtable
November 2019 report. Consumers’ Health Forum of
Australia. 2020

Zurynski Y, Breen C, Altman L, Woolfenden S, Ging J. Care
coordination for children with medical complexity results

in savings for the healthcare system and for families.
International Journal of Integrated Care. 2019;19(4):615.
Zurynski Y, Churruca K, Arnolda G, Dalton S, Ting HP, Hibbert
PD, Molloy C, Wiles LK, de Wet C, Braithwaite J. Quality of
care for acute abdominal pain in children. BMJ Quality and
Safety. 2020;29:509-516.

Zurynski Y, Ellis L, Tong HL, Laranjo L, Clay-Willams R, Testa L,
Groedahl A. Effectiveness of mental health electronic medical
records: An Evidence Check rapid review brokered by the Sax
Institute for the NSW Ministry of Health. 2019.

Zurynski Y, Grover CJ, Jalaludin B, Elliott EJ. Vitamin K
deficiency bleeding in Australian infants 1993-2017: an
Australian Paediatric Surveillance Unit study. Archives of
Disease in Childhood. 2020;105(5):433-438.

Zurynski Y, Vedovi A, Smith K. Social prescribing: a rapid
literature review to inform primary care policy in Australia.
Consumers' Health Forum of Australia. 2020.
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“Collaboration underpins all productive change.”
— Chief Investigator (A), Professor Jeffrey Braithwaite
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