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Preface

Medical research is one of humankind’s most successful endeavours.
Now, many cancers can be successfully treated, Australia’s heart disease
death rates have plummeted, AIDS is no longer a death sentence and
vaccines prevent diseases that previously killed millions of people or left
them damaged for life. Through science, researchers have progressively
destroyed oppressive myths that disease and ill health are caused by
bad luck, malign spirits or sorcery.

Why have I written this book if medical research is so successful?
One reason is that no one else who has led a large national medical
research funding body seems to have written about the topic. I have
had more than two decades in research funding leadership: six then
nine years at the National Health and Medical Research Council
of Australia (NHMRC) and six years at the International Human
Frontier Science Program (HFSP).

Another reason is to give the citizens and taxpayers of Australia,
the people who provide the money, a look into the system. After all,
without their money, no research would be done. I expect that few
people outside scientific research circles know who decides what to
fund and how they go about it. I try to explain how scientists make
these decisions and why politicians should never do so.

'The main reason, though, is because I want to enlist the help of
medical researchers in tackling the threats that I see facing medical

research. Not all is well in our world. Many threats to the success and
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Trust in Medical Research

integrity of medical research come from forces and pressures outside
medical science. But they come, too, from our use of legacy practices
that are no longer fully fit for purpose, or have been distorted and
sometimes misused. My concerns include unwise and unproductive
setting of priorities, government interference, lack of reward for
peer review, misuse of publishing statistics, unreliable and fake
publications, insecurity of employment for emerging researchers, and
lost opportunities over the use of data.

The world is becoming more hostile to science. Fake news,
disinformation, social media, celebrity culture: all these are far from the
values of the Enlightenment from which modern sciences developed.
All have been on vivid display during the COVID-19 pandemic. Even
though science has produced evidence-based public health measures and
effective vaccines against and treatments for COVID-19, many people
have fallen victim to false information, with terrible consequences.
More generally, trust in experts is being eroded, including trust in
medical research. It’s a trend that we must oppose.

I have written about the problems in contemporary medical research
with trepidation. I understand why heads of funding bodies have
rarely written about their experiences. We fear that governments may
seize upon any criticism to reduce funding or intervene in the funding
process, attempting to direct funds themselves, and we worry that
anti-science forces will leap on the opportunities to attack our work.

However, I have put my trepidation aside and proposed in these
pages some ideas for change that will, I hope, help the medical research
community to better push back against these pressures and forces.
After all, scientific training and practices teach us to critique, assess,
evaluate and review, and to change our research plans and methods

when we need to. This is how we approach our own day-to-day research
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work, how we spot errors and problems, how we find better methods
and techniques, and how we conduct peer review. We should apply
the same methods of science to improve our system.

What is the best metaphor for describing the job of a head of a
tunding agency — juggler, circus master, air-traffic controller, school
principal, riot-control commander? A job description might read: secure
the funding; establish a system that directs it to the best research;
make funding decisions that balance building for the future (funding
new postdocs) against the immediate (funding the best research now
by the best researchers); worry continually about getting quality peer
reviews; fret over the information technology; ensure that the subjects
of research are treated ethically according to codes and guidelines; deal
with explosions (such as a well-known researcher accused of research
fraud); deal with disappointed applicants (the vast majority); look
for opportunities for international funding collaboration; navigate
Australian Public Service protocols and rituals; elicit the best from
your public servants; communicate the triumphs of the research (within
the strict government communication guidelines); and, in my case,
face the task and inevitable criticism of revising NHIMRC guidelines
on water quality, alcohol and the Australian diet, and worry about
responsibly discharging the Research Involving Human Embryos Act
2002, with various associated Acts and amendments.

So, it is interesting and sometimes fun. You need a thick skin
because it is inevitable that there will be dissatisfied people. Thousands
of researchers each year are disappointed with the outcomes of their
applications for funding — given the many hours of work needed to
submit an application and (sometimes) the technical difficulties of
grant system software. Whole research fields become antsy about

how little funding they received. Politicians may be vocal about the
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amount of funding won by researchers in their state, frustrated that
they can’t control what gets funded. Heads of funding bodies have
never a dull moment.

I worked as a medical researcher for three decades, starting with
postdoc and research-fellow positions at Harvard Medical School, the
University of Sydney and the Baker Medical Research Institute, and
then moving to academic jobs at Monash University. As a postdoc, a
research group head and a university department head, I experienced
the many highs of medical research (projects completed, exciting
new ideas generated, papers accepted, grants awarded, the fellowship
of other scientists and the delight of new PhD students) and lows
(rejections aplenty, great ideas that turned out not to be, seemingly
endless bureaucracy). My research passion was to understand the causes
of hypertension — high blood pressure. It is the silent disease that
underlies cardiovascular disease, strokes and heart attacks, the most
common causes of death worldwide. According to the World Health
Organization figures, more than 1.2 billion adults have hypertension,
two-thirds of them in low- and middle-income countries. The causes of
most hypertension still elude medical researchers, despite the condition’s
ubiquity and even though it can be diagnosed with simple and cheap
technology. My group worked on understanding how the kidney is
sometimes (perhaps even mostly) the culprit.

In the latter years of my career, it was a great privilege to have been
at the NHMRC during a period of rapid growth in funding from the
government. The Howard government decided to double NHMRC
funding in the late 1990s (thanks, Michael Wooldridge), and then
double it again in their 2006 budget, a commitment that the Rudd
and Gillard Labor governments kept. All up, I oversaw more than

seven billion dollars of Australian taxpayers’ money at the NHMRC.
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As HFSP Secretary-General between 2015 and 2021, I oversaw the
combined funding from fourteen different countries and the European
Union: more than US$50,000,000 each year. I am humbled that I was
entrusted with such responsibility. I took it utterly seriously and I
am immensely grateful for the trust that was put in me. I hope I was
worthy of it, as a share-farmer’s son from a small country high school.

I have written this book with an Australian audience in mind. Yet
science is international. Most of the issues that I discuss are not unique
to Australia, and so researchers from outside the country might also
find interest in its pages.

Lastly, I have used the term ‘medical research’ for convenience, but
the fuller ‘health and medical research’ is a better description and is

always implied.
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Chapter 1

Trust and Honesty

Why we must drive change

'The success of medical research is built on honesty and trust.

We need to trust that other researchers are working accurately and
publishing truthfully, so others can reliably base work on theirs.

We need to trust that peer reviewers conduct their work honestly
and without bias.

We need to trust that funding bodies operate transparently, without
hidden traps, biases or exclusions.

We need accountable publishers so we can have confidence in what
they publish.

We need governments to trust that medical research benefits
community health and to continue to fund it adequately.

'The outcomes of medical research affect more than just medical
researchers. Health practitioners need to trust the published results that
shape their practice. Patient and advocacy groups need to trust what
they read in medical publications. Individual patients need to trust that
doctors and patient advocacy groups have access to reliable information.

Trust is a fragile thing. Once lost, it is hard to regain. In this third

decade of the twenty-first century, some of this trust has been eroded.



Trust in Medical Research

Parts of the medical research system are creaking and buckling under
pressure. They are becoming less fully fit for purpose, less suited to
the contemporary demands of science and less receptive to the hopes
of new generations of scientists. Changes are needed.

Many researchers will disagree. They point to the ongoing spectacular
achievements of medical research, and they are right to do so. These
successes are everywhere to be seen. Many more conditions can now
be treated, and even better methods of prolonging healthy life keep
being invented. Vaccines have eradicated some diseases (for example,
smallpox), almost eradicated others (polio) and vastly reduced the
death rate of even more (measles, mumps, chickenpox, typhoid,
yellow fever, shingles, flu and COVID-19). Scientific advances
in disease prevention, and medical and surgical treatments, have
dramatically reduced the age-standardised death rate from coronary
heart disease in Australia — by around 80 per cent since 1980.! AIDS
is now treatable and not a death sentence. Reproductive choices
abound, bringing joy to many who were not previously able to become
parents.

Australian researchers have played an admirable role in medical
research’s successes. Few readers may have heard of Dr Ruth Bishop,
but her research has had a vast impact on the lives of children around
the world. She showed that many cases of deadly diarrhoea in children
were due to rotaviruses, a discovery that led to a successful vaccine that
has saved countless lives. Ian Fraser’s name is more widely known in
Australia and, like Ruth, his research has benefited people worldwide.
Ian and colleagues Jian Zhou and Xiao-Yi Sun conducted the science
behind the vaccine that protects people from the human papilloma
virus. Another modest researcher, Dr Graeme Clark, brought hearing

to the deaf through the cochlear implant, or ‘bionic ear’.
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Tens of thousands of other Australian medical researchers have made
the discoveries that are beams of light into biological and pathological
darkness, conducted the trials that showed what worked and what
is needed, and changed the delivery of care by applying the rules of
science. Spend a few minutes reading what medical researchers are
doing on their university home pages: it will inspire you and remind
you of the goodness that is in the world.

Science has brought us these improvements in the prevention and
treatment of disease. But science alone is not enough to ensure that
everyone benefits from medical research. Inequalities in access to the
means of preventing and treating disease entail that the benefits of

research are not shared as they should be, and billions of people miss out.

To state the obvious, medical researchers are human. We are not saints.
We are members of society and each of us is affected by fashions,
trends, societal changes and personal relationships. We have the
same admirable and sometimes not-so-admirable characteristics and
personalities, loyalties and aspirations as anyone else. We are not
devoid of the emotions of envy, resentment and jealousy, love and
hate, boredom and excitement, fear of the future and nostalgia for
an imagined past. We are not devoid of prejudices, ambition and,
sometimes, hubris. (That said, I contend that the average quantity of
honesty, compassion, intelligence, cooperative spirit and generosity
are far above average among our ranks.)

What makes the difference, despite all these human foibles, is that
we use science, with its values, systems and ethics. Understanding

our human nature, scientists have developed a system for exploring
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the world that counters some of our baser tendencies. We have peer
review to aid in determining funding fairly, conflict-of-interest rules
to prevent personal views from influencing funding decisions, and
ethics reviews of our plans to guard the welfare of human and animal
participants in our research.

However, the systems of medical research must keep evolving to
cope with changes that occur in society, and within science itself.
Honesty, personal integrity and generosity — all necessary in science
— are under attack in the wider society. Fake news, deep fakes, lies
and dissembling in politics and product advertising have a corrosive
influence. When public figures can lie openly and get away with it,
the contrast with the need for complete honesty in medical research
could not be starker.

Because medical research is competitive, with financial and
reputational rewards, some researchers behave poorly, finding ways
to game the system, take shortcuts, be dishonest. Trust is eroded by
research misconduct scandals, fake journals, lack of reproducibility
of published results and the interference of politicians in scientific
decision-making. We must face up to problems and come up with
solutions, just as we do in our own research. It is up to us to look after

our systems to ensure that cores values of science remain central.

Scientists have provided the leadership for change in the past. Australian
guidelines for human participants in medical research in Australia were
developed by the NHMRC through the Medical Research Ethics
Committee, established in 1982. The committee was chaired by a
leading medical researcher, R.H. (Dick) Lovell, Professor of Medicine

4
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at the University of Melbourne. The NHMRC also made sure though
that it had respected non-scientists on the committee too, such as the
Reverend Dr Davis McCaughey (later the Governor of Victoria) and
Mrs Elizabeth Grant AM, a leading community health advocate.

The first guidelines for the use of animals were developed in the
1970s by a group of medical researchers led by the Melbourne-based
internationally renowned neuroscientist Ian Darian-Smith.> I was a
lab scientist at the Baker Medical Research Institute (as it was called
in those days) in Melbourne when I chaired a NHMRC committee
of scientists, animal welfarists and community members to develop
these guidelines into a code of practice for the care and use of animals
for scientific purposes, published in 1990. Similarly, a small working
team of medical researchers led by Ian Darian-Smith developed the
first guidelines on research misconduct in the 1990s. These were then
developed into the Australian Code for the Responsible Conduct of
Research in 2007 by a committee that I chaired.

All of these guidelines have been progressively updated and developed
by NHMRC-nominated groups led by medical researchers, showing
that we can reform our systems to ensure their integrity and maintain
the trust of the public and our colleagues.

Internationally, scientists have led discussions of the reforms needed
in peer review, such as scientists at the American Society for Cell
Biology who developed the Declaration on Research Assessment
(DORA), and the Research on Research Institute, a group based
primarily in the United Kingdom and the Netherlands.’

Scientists are also leading the way in how we deal with research
data. The biologists of the Human Genome Project in the 1990s set an
ethos that research data should be open to everyone. In the last thirty

years, scientists have generously developed countless data resources for
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the use of other researchers worldwide. In recent years, far-sighted
scientists have introduced open access systems to make all results of
publicly funded research available to everyone, quickly. In clinical
trials, researchers have developed ways to improve their field with
databases to minimise unnecessary replication of trials and maximise
transparency.

If scientists do not take responsibility for the design and operation
of medical research systems, others may force changes upon us. These
will be less likely in our interests, or in the interests of medical research
itself and of the health of the broader community. History shows
political intervention in medical research can be heavy-handed, block
much-needed research and usher ideology into decision-making.
We have seen this with laws on reproductive research and stem cells.
In Australia, the Howard government passed unworkable legislation
that blocked ethical research and soon had to be revised, an effort
led by the courageous Senator Kay Paterson. In the United States,
the George W. Bush government illogically banned public but not

private funds being used for stem-cell research.

Scientists must lead, but we must also involve the wider community
if we are to maintain its trust. We already know how valuable members
of the public are on human and animal ethics committees, on all
NHMRC working groups and committees, and on governing boards
of institutes and centres. We should extend this approach to research
that risks public safety, such as research on changes in viruses with a
potential to become infectious. The purpose of medical research is to

improve people’s health, so the public must be partners in our work.
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Australian medical research has long attracted smart, altruistic and
capable people. Until the late twentieth century, the biological sciences
were regarded as ‘soft science’ by many traditionalists. Physics and
chemistry were seen as more rigorous and intellectually challenging
than biology and biomedicine. This despite the life-changing work
of individuals such as Charles Darwin, Ignaz Semmelweis, Marie
Curie, Louis Pasteur and many others in the nineteenth century. This
attitude has changed now, thankfully, and Bachelor of Biomedical
Science courses at Australian universities attract many of the brightest
high-school graduates year after year.

Medical research’s success is not due to researchers alone; it relies
on participation by the broad community. Hundreds of thousands
of people have consented to be in clinical research and clinical trials
and research on the delivery of health services over decades. It has
been of immense benefit to researchers that many patient groups and
individuals living with specific diseases are well organised and are
actively involved in medical research. In my time at the NHMRC, 1
greatly admired the leadership and the work of the Consumers Health
Forum of Australia, for instance. They offered strong and wise advocacy,
standing their ground when needed, and were resolutely pro-science.

But this engagement only occurs when the community trusts that
medical research can benefit them and the results are reliable. As a
society, we must preserve the core scientific values that have made
medical research one of the most successful human enterprises ever.
Of these core values, first in importance is honesty in all matters — in
our research work, in our applications for funding, in our interactions

with collaborators and colleagues, and in reporting the results.



Chapter 2

Public Funding Success

A century of medical research funding

in Australia and beyond

Medical research has long had strong financial support from national
governments, reflecting their citizens’ hopes for better health. It is
our responsibility to repay this trust by using this money in the best
ways we can.

Early in the twentieth century, governments began to understand
the potential of medical research to improve their citizens’ health.
In Australia, the NHMRC held its first meeting in February 1937,
at which it awarded grants for research totalling £30,000. The US
National Institutes of Health (NIH) began to emerge in its current
torm with the Ransdell Act in 1930, establishing the new name of the
National Institute of Health (previously the Hygienic Laboratory) and
authorising fellowships for research into basic biological and medical
problems. In the United Kingdom, the Medical Research Committee
and Advisory Council was set up in 1913 with funds for research.
By the 1950s, most developed countries had established medical
research funding bodies. The Chinese Academy of Science was founded

in 1949, originating from the Academia Sinica, founded in 1928.
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'The National Natural Science Foundation of China was established in
1986.! Now, governments in most countries, from the poorest to the

richest, support medical research in one way or another.?

The US government is the largest supporter of medical research
worldwide — something of a paradox in a country often antagonistic
to government expenditure. Politicians have consistently supported
major funding for the NIH and the National Science Foundation
(NSF), as well as research at the departments of Defense, Energy and
Agriculture. And they have grown these funds in a mostly bipartisan
way. Even when President Donald Trump planned to cut NIH and
NSF budgets, a Republican-led Congress voted to increase them.?
Philanthropists also support medical research in a big way in the
United States. For example, the Howard Hughes Medical Institute has
an annual budget similar to the NHMRC’s, and the Bill and Melinda
Gates Foundation is ten times larger. The private foundations have
often been innovative too, such as Howard Hughes’ integrated research
facility, Janelia Farm, and the Bill and Melinda Gates Foundation’s
new thinking on research priorities in low-resource communities.*
In contrast, the Australian super-rich have seemed less interested in
science and medical research. There are exceptions, such as Andrew
“Twiggy’ and Nicola Forrest’s Minderoo Foundation, which funds
cancer research through its Collaborate Against Cancer Initiative,
among other philanthropic endeavours. Interest does seem to be
growing recently, with organisations such as Research Australia actively
connecting donors and researchers, but it is nowhere near the level of

the United States.”
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Since World War 11, the cultural and economic influence of the
United States has affected how medical research has developed around
the world. This has overwhelmingly been for the good, though the
system does reflect American values and mores in ways that we don’t
often think about. It is important to advertise, to speak, be seen
and network at conferences where one’s peer reviewers and potential
employers will be. A researcher’s ‘brand’ needs to be nurtured. A lab’s
webpages need to be engaging and emphasise the research group’s
successes and competencies. Control of the outputs of medical research
— publications — is primarily in the hands of private corporations that
seek profits to publish. Medical research even has some characteristics
of the gig economy for many young medical researchers, whose
employment is precarious.

How researchers get the funds for their research also mirrors an
open competitive marketplace. I point this out as a fact, not as a
criticism. Taxpayers’ money should go to the worthiest ideas and to
those who can best contribute to new knowledge, new treatments,
new preventive strategies and better policy, as well as to those new
and emerging researchers who show the most promise. There must
be competition for the available funding. But the system is tough on
individual researchers, who may have large financial commitments,
mortgages and dependents. The first few years of a medical research
career are the toughest. Few of the many who begin a career survive
for a lifetime. Success depends not only on continuing creativity and
achievement, but also on luck, good fortune, timing and privilege.

Other countries have also brought new ideas to the funding of
medical research. In the United Kingdom, the National Institute for
Health and Care Research (NIHR) developed innovative research

and implementation programs linking research and practice on the
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ground in hospitals and healthcare networks. Conceived of and
driven by Professor Dame Sally Davies, a leading figure in global
health, the approach has been influential internationally — including
in Australia, through the NHMRC’s Partnership Projects, which
‘create partnerships among decision makers, policymakers, managers,
clinicians and researchers’, and the NHMRC’s development of Research
Translation Centres, which promote implementation of research
evidence into practice and policy through universities, healthcare
organisations and state health department collaboration. Similarly, the
EU’s research frameworks are a novel and largely successful approach
to building large, cooperative multinational networks of goal-focused
researchers. The current program, Europe Horizon, is set to run to 2027
and has a budget of €95.5 billion. It focuses on topics such as health
throughout the life course, infectious diseases and environmental and
social determinants of health.®

In a transformative turn of events in Alice Springs in 1986,
Indigenous leaders stood up to the NHMRC, convincing it that
consent and full involvement in research involving First Peoples and
their communities must be obtained and maintained.” This in turn led
to a broader shift in thinking about the ethics of research involving
groups of peoples and their ownership of the research and its findings.
New approaches to address health among First Nations populations
were developed by the Canadian Institutes of Health Research and
by New Zealand’s Health Research Council, funding community-
focused research in consultation with their indigenous peoples. British-
Canadian researcher Jonathan Lomas led a transformation in thinking
about health services research at the (then) Canadian Health Services
Research Foundation (CHSRF).

Australia has benefitted from these examples.

11
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When it comes to commercial development of medical research
findings, the United States has been by far the most successful country
over the last century. The products developed there tend to benefit
the whole world, even though the pharmaceutical firms can often be
‘the ugly face of capitalism’.? Israel also excels in translating scientific
discoveries to commercial products, as any visitor to the Weizman
Institute of Science or the leading Israeli universities will quickly

discover.

Medical research is funded more generously by government than
other sciences in Australia. The NHMRC spent around AU$850
million in 2020-2021 (it is by some estimates the eighth largest
medical research funder in the world) and the Medical Research
Future Fund provided almost AU$600 million.” To these, add money
from charities such as the Juvenile Diabetes Research Foundation,
the Cancer Council and the National Heart Foundation of Australia,
and the total for medical research is probably three or four times
that distributed by the government’s Australian Research Council
(ARC). This disparity is even starker when we consider that the
ARC is responsible for a much wider brief: ‘all fields of science, social
sciences and the humanities’.® The greater relative support for medical
research, even taking into account the Cooperative Research Centres
Program (which provides funding for medium- to long-term industry-
led research collaborations) and the CSIRO, reflects both the public’s
interest in their own personal health and the successes of Australian
medical research." 'This differential in funding between medical and

other types of research is mirrored in the United States, where the
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NIH annual budget of over US$40 billion dwarfs the approximately
US$8 billion of the National Science Foundation.!?

The growth of medical research funding in Australia began with
the first Howard government. The new Health minister, Michael
Wooldridge, had a strong personal commitment to scientific medical
research, sparked by a summer studentship working in the lab with
John Funder, one of Australia’s most eminent medical researchers
and mentors. Using his political nous, Dr Wooldridge commissioned
an excellent blueprint for the future (the Wills Report, 1999, led by
business figure Peter Wills AC) and used it to gain Prime Minister John
Howard’s support for a progressive doubling of NHMRC funding over
five years. The conceptual framework that Wooldridge built around
the Wills Report was critical, too, in a second doubling of NHMRC
tunding announced in the Howard government’s 2006 Federal Budget
—a commitment then honoured by the Rudd and Gillard governments.
Since 2014, NHMRC funding has been flat, maintained at around
AU$800-850 million."

Good science alone does not guarantee longer and healthier lives.
Social and economic conditions are the major determinants of health,
so improved health outcomes rely on political, economic and social
circumstances and policies. The fruits of medical research are not
available to all. The COVID-19 pandemic showed both the absolute
necessity of medical research and the inequities in its benefits.
The triumphs of science in the development of vaccines have been
outweighed by the health and economic inequities in low-income

countries. By March 2023, almost 90 per cent of Australians had
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received a first dose, but to our immediate north, just 4.2 per cent of
Papua New Guineans had received a first dose.!

'The United States demonstrates that good science does not correlate
with national health outcomes. It spends more than any country on
medical research but ranks just thirty-eighth when it comes to the
population’s life expectancy.” The excellence of US medical science
brought forth novel and eftective COVID-19 vaccines in record time
but, despite this, the nation’s death rate per 100,000 in mid-2022 was
higher (around 310) than poorer countries such as Mexico (around
255), Namibia (160) or Vietnam (45), according to John Hopkins’
Coronavirus Resource Center statistics.'® The benefits of having first
access to the new vaccines in the United States were cancelled out by
problems with Donald Trump’s leadership, public policy, public health
readiness, social inequalities in access to care and the underlying health
status of citizens. We should be glad that Australia was not captive
to some of those factors to the same extent, and we must ensure that
our political leadership continues to understand the value of medical

research, and to support it adequately.
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Chapter 3

Deciding What to Fund

Peer review, ideas to improve it and what not to do

Peer review — the process of having research evaluated by peers — is
a major part of the everyday work of researchers and the central
activity for funders. Trust in medical research depends on how well
peer reviewing works. Researchers are sent applications for research
funding by the NHMRC, the ARC and many of the charitable
sector foundations for expert review. Reviewers may be ‘external’
experts, researchers who are asked to write reviews on application, or
be appointed to a peer review committee. Reading and assessing each
application takes at least a couple of hours and usually much longer.
Publishers also ask researchers to peer review manuscripts of completed

research, but here we concentrate on peer review for funders of research.

The usual criticisms of peer review are that it is imprecise, subjective
and time-consuming. Yes, this is true. But, like Winston Churchill’s
comment about democracy, peer review is the worst possible way of

making decisions on research funding, except for all the alternatives.
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Imprecise? Yes, of course, but this imprecision can be lessened if the
funder establishes clearer parameters, as we will explore in this chapter.

Subjective? Certainly, but the subject of careful thinking and
consideration by experts.

Time-consuming? Absolutely, but we think about it this way mainly
because it is undervalued, seen as something outside what researchers
are paid for and irrelevant to our career progression.

Peer review does not guarantee that the ‘right’ decisions will be
made. It is conducted by human beings, judging other human beings
and their ideas, in a system designed by human beings, with all our
strengths and foibles. In essence, peer review is simply an informed
opinion. Though that is obviously better than an uninformed one.

Almost all scientists complain about the time taken up by peer
reviewing, but who else should judge a researcher other than their
peers? A few big egos have claimed to me over the years that they have
no true peers, no one equal to the task of judging them — so I guess
they expected funding by divine right.

Scientists know that it is our responsibility to participate in peer
review, but the workload can be heavy. It seems perverse, then, that
we get no formal recognition or reward for it. Peer reviewing is not
taken into account when one seeks appointment or promotion at a
university, or when applying for a research grant or fellowship. No one
asks about the time spent in the last year reviewing applications for
funding or articles for journals. Almost no one assesses the quality of
your reviews (though NHMRC does for some schemes). All of this
is surprising because the quality and effectiveness of medical research
relies fundamentally on the quality and thoroughness of other scientists’
reviews when we apply for funding or try to publish our results. We

hope that they will take care to do a good job, that they read and
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analyse our application or submitted manuscript thoroughly, and that
they do so fairly.

Peer review is typically an activity that gets squeezed into spare
hours in evenings and weekends, stolen from family life, social life and
sleep.! Asked to serve on a peer review panel for research funding, it
can be tempting to just say no because your inbox is already cluttered
with requests. But less peer review would mean poorer science and
poorer spending of taxpayers’ funds. Peer review is so central to the
funding of medical research, so vital as a scholarly exercise relying on
hard-gained knowledge and expertise, and so crucial to the work and
livelihood of others that it deserves much more serious consideration in
careers than it has currently. Employers and funders should explicitly
value the quality and quantity of peer reviews. I have a few thoughts
in the final chapter on how to do this. But for now let’s look at ways

to improve the system.

Researchers should expect the best possible peer review of their
applications because their work and careers depend on it. It is essential
that applicants know what they will be assessed on.

Funders should be clear on what they want to fund and align
reviewing with that. For example, is the funding scheme aimed at
supporting the important next steps in highly productive lines of
research, or is it seeking to fund blue-sky innovation? Are the applicants
expected to have already demonstrated that the project plan is feasible,
or is it okay to have a significant element of risk in the research plans?
What is being looked for in the applicants’ track records? Is there an

aim of developing early career applicants or increasing the research
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workforce diversity? If it is an early career fellowship, what are the
applicants expected to have already achieved? Is multidisciplinary and
interdisciplinary research encouraged? Is it a scheme aimed at improving
research translation into clinical care? Or into commercial development?
And, of course, the criteria should encompass the DORA principles.

However, the aims for a scheme can often be vague and generic,
or selection criteria may not be adequately aligned with the scheme’s
aims; they can be imprecise, with no information provided on the
relative importance of each.

Applicants should be able to write to each aim, and reviewers to
assess against each. Both should know the relative importance of each
aim and weight scores accordingly. Simple scoring systems will not do.
When I was first on a NHMRC peer review panel in the 1990s, we were
expected to score on a 100-point scale of 0 to 10 to one decimal point.
It took me half my first committee meeting to begin to understand
it all. What, for example, did a 7/10 mean, in what ways was an 8/10
better, and what exactly was the difference in applications between a
score of 8.3/10 and 8.5/10?

To make it easier for everyone, funders should ask applicants only
for information that is relevant to the aims of the scheme, the aligned
assessment criteria and to assess eligibility. (They might, however, also
need to ask questions for data to inform their own policies, such as
whether women and other minorities are applying and succeeding in
their applications, and information required by governments.)

A detailed budget and a highly detailed research plan are hardly ever
necessary or desirable. Scientific research is by definition an exploration
of the unknown, so most projects will change as biology gives its
usual unexpected surprises. It is unrealistic to ask applicants to detail

the costs they will incur up to five years in advance. Costs change, as
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do personnel, and new and better methods may arise. Furthermore,
most research groups have several projects underway, and the people,
methods and resources may be spread across them.

Instead, it is better to provide financial support in sizeable chunks,
say in multiples of AU$10,000, $20,000, $50,000 or $100,000 per year,
and ask applicants to justify their bid for one or more of these amounts.
Good peer review panels can judge whether a request is justifiable or not
and add to or reduce the amount if needed. This approach to funding
builds in the flexibility that scientific research requires.

Funders should also resist the temptation to ‘vegemite’ — to spread
tunding thinly so that more grants can be funded, but all of them
inadequately. Scientific talent is not equally distributed. Trying to
make the available money go further, while it may seem noble, only
results in research projects that are smaller in ambition — ‘safe science’

rather than bold science.

Peer reviewing of a funding application is different to reviewing
a manuscript for publication. For the former, the review is to help
predict the future. For the latter, it is to assess the past, in the form
of an individual’s completed research. Reviewing alone at a desk is an
important part of peer review for both research funding and publication,
but it must not be the only step, or the final step for research funding,
where public money and careers are at stake.

Peer reviewing decisions for research funding are best made as a
group, by a diverse committee, independently chaired and well briefed
on the funder’s aims and the committee’s rules. In a committee, the

opinions of any member are open to immediate questioning by the
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other scientists in the meeting. Most scientists want to perform well
in front of their peers, and views that seem poorly founded can be
contested and challenged. This form of accountability cannot be
achieved if the final review step is only individual reviewers working
alone. In turn, though, committees can do their best work when
they have written reviews from other experts, to provide additional,
field-specific input.

Some question whether these external written reviews should
continue to be anonymous, as is the established convention, and argue
that the identity of the reviewer should be disclosed to the applicants.
There are sound arguments for this approach, including that reviewers
might be more thorough and balanced if their names were known. On
balance, I think they should be anonymous. Would identified reviewers
always be fully frank? Would they not tend to hold back on their
critiques if they knew that the applicants would learn who wrote them?
Would they not worry that some desire for revenge may be harboured
in the hearts of those who read a less-than-glowing review report of
their own application and who are not saints? Would reviewers not
tend to be less critical of the powerful and influential researchers in
their field than of younger scientists whom they do not know?

I make these comments in relation to grant funding rather than
publication, though it could also be time for some experimentation.
One of the world’s leading science journals, Nazure, is trialling a system
in which authors can have anonymous peer review reports, and their
own responses to these reports, published alongside their article.
Reviewers can also choose to be named.?

In terms of medical research funding, it is encouraging to see more
thought being given to openness in grant applications themselves, and

in the researchers’ aims in applying for funding. The Dutch funder
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NWO has begun to publish successful applications to its Open Science
Fund where they have the consent of the applying researchers, and
Wellcome in London has introduced the Open Research Fund, which
includes grants for researchers who ‘want to develop and test incentives
for making health research more open, accessible and reusable’. All
successful proposals to the fund are published online.’

For peer review committees, pre-meeting briefings are crucial,
especially for newcomers, even though some experienced members
roll their eyes at the prospect. Funders should not take it for granted
that everyone on the committee understands what is expected of them.
Everyone benefits if funders explain at the outset the application-
by-application review process, the criteria that will be used to make
the assessments, their relationship to the scoring, and the policies on
conflicts of interest, confidentiality, equity and diversity. Members
should also be reminded that they must not raise issues that are
irrelevant to the assessment of an application or make personal remarks
about applicants. Though not a guarantee, thoughtful briefings can
ameliorate unconscious biases.

At the Human Frontier Science Program, our pre-meeting briefing
concentrates on helping the committee to understand that we really do
want highly innovative, frontier-extending ideas. We remind them that
we do not want applicants to have demonstrated feasibility beforehand.
It is not frontier science if the applicants already know that it works.
HESP needs to emphasise this because many other research funding
bodies do expect that applicants have already performed some of the
research to show that their research plans are feasible, and so this can
be ingrained thinking for some reviewers.

Committees in all walks of life benefit from good chairing.

I introduced the concept of independent chairs at the NHMRC and
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the HFSP, appointing highly regarded researchers with a personal
reputation for fairness and integrity. Independent chairs do not vote
or present or discuss the applications. Instead, they concentrate on the
chairing itself, making sure that all applications are treated equally
and fairly, and that all review committee members keep to the rules of
the organisation, address the criteria, do not make gratuitous remarks
about the applicant and treat other committee members respectfully.
A good chair can help the committee avoid getting bogged down on
minor issues and ‘red herrings’, and they can remind everyone of the
funder’s polices for the scheme when that’s needed. As they are not
voting or introducing any applications, the other committee members
can trust them to be impartial.

I began the policy of independent chairs after the Australian National
Audit Office reviewed the NHMRC’s grant procedures. It was critical
of the practice of the chair being one of the assessing and voting
committee members. The ANAO commented with disapproval that
‘of the 42 Grant Review Panel Chairs, 17 had applications that were
being reviewed by that GRP’. Despite a policy that the chair stepped
outside when their applications were being considered, the ANAO
commented in their 2009 report that the NHMRC should make
changes to ‘conserve the probity of the peer review/GRP model and
protect the NHMRC’s reputation” that is, to preserve trust.*

Review committees with diverse membership and a wide range of
expertise work best. We all have cognitive biases, so diversity helps
‘average out’ these across the committee. Narrow, discipline-based
committees can fall easily into groupthink. Funders should include
not only well-known, established scientists but also active, engaged
mid-career and even early career scientists, and aim to have around half

women and half men (unless there is a good reason not to — for example,
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to review a special call for research into women’s experiences of breast
cancer).

Some of the finer details matter, too. Review committees should
devote about the same amount of time to discussing each application.
A protracted discussion usually simply drags the score down. As
scientists, we are trained to dissect, analyse and critique, and so as time
goes on in a peer review discussion we tend to find more and more
things to worry about. On the other hand, a strong personality can
try to close a discussion prematurely before all aspects are discussed,
in which case the chair needs to intervene. Once a committee has
considered and voted on an application, it should never go back later
and re-open it for further discussion. To re-open a discussion risks
deliberate but hidden tactics being used to push undisclosed biases or
prejudices, subverting the group decisions made after the previous,
considered discussion.

Be wary of undisclosed strategic and biased voting. It is of course
perfectly acceptable for a review panel member to have a different
scientific view to other members and vote accordingly. But scientists
on panels are still humans. They may hold unconscious or conscious
biases against, for example, female scientists, or older scientists, or even
against a type of research (public health research, qualitative research,
in silico research). So, to counter this at the time of voting on each
application, committee members should be required to state whether
they will be scoring significantly differently to the score suggested
by the spokespersons, and if so to give an explanation. This way, any
biases of the reviewer can be exposed, or any deeper insights of that
reviewer can be shared. This also guards against strategic voting, to
boost the number of grants to, say, Victoria or to basic neuroscience,

to choose two examples at random.
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I found that having an independent observer silently observe
proceedings during the review committee meetings was also a big plus.
These observers reported directly to me and senior NHMRC staff at
the end of each day on the committees’ proceedings and let us know
whether we needed to alert the chair to some gaps in their chairing,
or to adjust our briefings to the committees. They also produced an
independent report for the Council of NHMRC afterwards. A side
benefit was that these observers from the general community were
able to inform critics and health advocacy groups about the rigour
and fairness of the processes.

There are some, though very few, researchers who are best avoided
for review committee membership because they have been found to
be unreliable, erratic or prejudiced. These types are usually grandly
self-regarding older scientists who say, ‘I don’t bother with all your
criteria — I know a good grant when I see it. They are likely to be
notorious for their arrogance and to be completely unaware of their
biases. They are also, pleasingly, a disappearing breed.

It aids transparency if funders acknowledge publicly those who have
participated in their review processes — but only after the decision-
making has concluded, to avoid unscrupulous applicants seeking to

influence reviewers.

Giving feedback on applications

Should funders give applicants an explanation of why they have not
been funded? At first impression, it seems only fair that they do. But
care is needed because feedback can also be misleading. The reason an
application is not funded is very often not a scientific one but a financial
one. That is, while the application was fine scientifically and worth

funding, there is not enough money available to do so. Adding scientific
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commentary to that bleak fact risks suggesting to applicants that if they
fixed a few scientific details next time, the grant would be funded. But
the application, though fine, might have had a mid-range score and
so be hundreds, perhaps thousands, away from the funding cut-oft.
Therefore, tinkering with details will not help much next time.

I am a fan of structured and quantitative feedback, giving the
applications their scores against each of the criteria and their overall
percentile outcome. This latter can be something like, “Your application
ranked in the 30—40 percentile of a total of 2536 applications. However,
there were sufficient funds for only 12 per cent of the applications,
or ‘Your application ranked in the lower 50 per cent of a total of 2536
applications. There were sufficient funds for only 12 per cent of the
applications.

Good data aids good policymaking. It is great when funders publish
their statistics on the demographics of applicants and success rates,
outcomes for research institutions and the number of applications that
could have been funded as worthy research if there had been more
money available. This is good accountability practice, and these statistics
are also valuable for scholars of science, other funding agencies and
health and educational policymakers.

Finally, funders should review their peer review systems frequently.

A good system is a well-reviewed one.

Awvoiding conflicts of interest and biases

As humans, we all have beliefs, conscious and unconscious biases and
prejudices. Much as we try to avoid it, these affect our reviews, even if
subtly. Every one of us cannot help but be influenced, if only a little,
by who we are, by what beliefs we hold about other human beings

and by self-interest.
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Guarding against bias and self-interest is one of the things that makes
science so successful. We have developed rules around conflicts of
interest to be able to support the best science, regardless of self-interest.

Some conflicts of interest are obvious to all, such as when a reviewer
has a personal or professional relationship with an applicant, a partner
or a supervisor. Others are more contested, such as whether to allow a
reviewer from the same institution as the applicant. My view has always
been that this is a conflict of interest, because in the eyes of a neutral
observer, there is both a perception of conflict of interest and an actual
conflict of interest. The institution can benefit from the outcome of the
peer review, in prestige (Australian research institutions boast about
their grant successes) and financially, through formula-driven Research
Block Grants for universities and state infrastructure support for
institutes. I heard many times, ‘No, I don’t have a conflict of interest
because this applicant works in a different department at my univer-
sity and I