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Key points 
•	 Population-scale biobanks enhance 

opportunities to study disease and 
population health by enabling access to 
biomedical information that is linked with 
health, lifestyle and environmental data 

•	 Nesting biospecimen collection in 
cohort studies enables us to address 
research questions that were previously 
unanswerable 

•	 Although there are practical and 
ethical challenges related to population 
biobanking research, Australian cohort 
studies such as the 45 and Up Study can 
be enriched by biospecimen collection, 
because of their size, quality of data 
collected, and existing governance 
mechanisms

Abstract
Biobanks have great potential in advancing population health research 
by enabling access to biospecimens that can be linked to health data. 
Governments and research institutes worldwide have made large 
commitments to biobanking in recent years, often through combining cohort 
studies and biospecimen collections. We aim to explore the opportunities 
and challenges of establishing a population-scale biobank in Australia. Using 
existing longitudinal cohort studies to collect biospecimens can be an efficient 
way to rapidly advance research infrastructure in Australia. The 45 and Up 
Study is a large-scale longitudinal cohort with self-reported health, behaviour 
and lifestyle data, and may be one suitable candidate to include biospecimen 
collections to contribute to a population biobank. However, there are a 
number of ethical and practical issues specific to biospecimen collections, 
such as ensuring the privacy and rights of participants are protected, and 
ensuring sufficient resourcing to support infrastructure. Overcoming these 
challenges and bringing together diverse fields of expertise will enable us to 
maximise the potential of cohort studies and biobanks. In combination, these 
data sources can efficiently advance population health research beyond what 
is achievable with either of these resources separately.

Background
Biobanks are collections of biospecimens that have been gathered for 
research purposes. They vary in scope, ranging from small collections 
derived from clinically selected samples through to prospective population 
cohorts.1,2 Linking health administrative data with survey data is a well-
established method to study emerging health trends and problems in 
a cohesive and comprehensive way, however linking data derived from 
biospecimen samples with these datasets is often considered the next frontier 
in population health.3,4 

Integrating biomedical data, including genomic information, with 
population health data will provide opportunities to gain a more complete 
understanding of factors that influence health outcomes and address a 
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several benefits for biobanking research. Cohort studies 
typically include large numbers of participants who have 
agreed to be followed up over time to allow the study of 
multiple outcomes. The prospective design also enables 
research on disease predictors, because biospecimens 
can be collected before the onset of illness. Other study 
designs such as case-control studies are often used to 
examine interactions between genetic information and 
other factors such as environmental and lifestyle factors, 
however these can introduce significant sources of bias 
due to control selection.14 Use of prospective designs can 
reduce the likelihood of biases such as subject selection 
biases and recall bias.

Internationally, researchers are taking advantage 
of the benefits of integrating prospective designs and 
biospecimen collection. There are a growing number of 
large prospective longitudinal cohort studies that include 
biospecimens, for example in Norway15, the UK2,16 and 
Taiwan.17 These collections support the integration of 
‘omics’ (e.g. genomics, proteomics and metabolomics) 
and biomarker data with epidemiological research. 

Challenges for population 
biobanking in Australia
There are a number of practical and ethical challenges 
related to population biobanking research. There are 
significant costs associated with the establishment and 
maintenance of both large-scale cohort studies and 
biospecimen collections. Leveraging existing cohort 
studies in Australia would be one way to efficiently meet 
the need for a population biobank11 while also gaining the 
benefits of a large-scale prospective design. Using an 
existing cohort study reduces some of the establishment 
costs as there is an existing pool of participants, data 
management systems and governance structures in 
place. Despite this, we still need to consider the most 
appropriate forms of funding to ensure a population 
biospecimen collection is sustainable. The majority 
of international biobanks have received some form of 
government funding or support from charitable, academic 
or research organisations. Many biobanks also have a 
cost-recovery model, but it has been noted these models 
alone are insufficient to cover running costs.18 

Biobanks are increasingly facing pressure to 
commercialise and translate outcomes, thus increasing 
expectations of industry partnerships. These partnerships 
are often necessary and can foster translation of useful 
technologies and practices, however commercialisation 
of biobanks raises conflict of interest issues. These 
include: the potential to adversely impact public trust; 
consent challenges (such as the possible requirement 
to obtain re-consent); privacy issues; and misaligned 
objectives between public and private partners. Effective 
governance and cross-sector collaboration, including 
with government, will be part of the solution to these 
challenges.

much wider range of questions than either data source 
can offer independently.1 For example, we can explore 
the role of genetics in the relationship between physical 
activity, nutrition and obesity by linking and analysing 
genomic, self-reported, Medicare and hospitalisation 
data. Or we can research the impact of the proteome 
on the effectiveness of pharmacotherapy for different 
diseases and disorders by analysing proteomic and 
linked Australian Pharmaceutical Benefits Scheme data 
(on subsidised medication use) to inform an innovative 
and personalised approach to disease treatment.1 
There is immense potential in coupling genomic 
information with health and lifestyle data to advance our 
knowledge of health and disease to ultimately influence 
health outcomes.6,7 However, we need large numbers 
of participants to represent diverse populations and 
sufficiently power such research.2 

Globally, there is high-level support to establish 
population biobanks. The Organisation for Economic 
Co-operation and Development was one of the first 
organisations to advocate the importance of biobanks 
in 2006.8 In the following years, various countries began 
establishing biobanks as major research infrastructure. 
The UK Biobank and the US Precision Medicine Initiative 
are just two examples of national commitments to 
biobanking infrastructure.6,9 Collectively, these resources 
will include biospecimens (primarily blood samples) from 
1.5 million people together with self-reported health and 
lifestyle information, and linked administrative data. 

Currently, the majority of established Australian 
biobanks use clinically derived samples from participants 
with a particular illness, such as cancer.10 Although 
these are useful resources, for population health to fully 
leverage the potential of biobanking, we need samples 
that inform us about the broader population. The 2016 
national research infrastructure roadmap identified 
Australia would benefit from a population biobank, similar 
to other population biobanks in the US and UK.11 The 
establishment of the NSW Health Statewide Biobank 
in 2017 was an important step towards achieving this 
vision.12 This biobank provides facilities for storage and 
processing of biospecimens, with the capacity to hold 
millions of samples.12 There has also been substantial 
investment in Australia in genomics translation and 
research using linked data. In 2017–18, the Australian 
Government committed $500 million over 10 years to 
the Australian Genomics Health Futures Mission and 
$80 million over 8 years to enable the development of 
data registries, biobanks and data linkage platforms to 
support Australian medical research.13 

The potential for cohort studies in 
biobanking
Biobanking can be used to investigate the interactions 
between biology, genetics, environment, behaviour and 
health outcomes. Prospective cohort study designs have 
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The Study’s large participant base, extensive existing 
data on participants and established processes for data 
sharing and linkage make it a highly suitable candidate 
to contribute to an Australian population biobank. The 
Sax Institute is currently piloting the most practical ways 
to collect blood samples from consenting participants 
using NSW Health public pathology services. Findings 
from the pilot, including barriers and potential unintended 
consequences, are expected to be published in the near 
future. 

While the Study remains the largest longitudinal 
cohort study in Australia and has been established as an 
open-access resource, it focuses on an ageing cohort as 
participants in the study are now aged at least 55 years 
and mainly residing in NSW.29 Other large Australian 
longitudinal cohort studies will need to also consider how 
they can contribute to population biobanking if we are to 
develop a truly representative national biobank.

Conclusions
Biospecimen collections and prospective cohort studies 
can have a mutually beneficial relationship in biobanking, 
both enabling the other to enhance our understanding of 
the complex interactions underpinning health outcomes. 
Australia has developed much of the infrastructure 
needed to support a population biobank. As Australia’s 
largest longitudinal cohort study, the 45 and Up Study 
is in a strong position to be enriched by the addition of 
biospecimens to bridge the population biobank gap 
in Australian research infrastructure. However, other 
longitudinal cohort studies will also need to contribute if 
we are to ensure diversity of a national collection. Even 
still, we will need to carefully consider how we approach 
the inclusion of biospecimens to support collaboration 
and address ethical issues. Overcoming these challenges 
is a worthwhile endeavour; the addition of biobanking to 
population cohort studies has the potential to unlock a 
wide range of answers and push the boundaries of our 
current knowledge.
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We need to build datasets that are sufficiently 
interoperable with other biobanks to allow data to be 
linked. We also need to consider differences in privacy 
laws across international jurisdictions to maintain 
participants’ rights. There are several organisations and 
networks that are working to overcome these challenges 
and facilitate sharing data between researchers and 
biobanks. Globally there are several examples of 
organisations that focus on fostering networks and 
harmonising biobanking approaches such as the 
International Society for Biological and Environmental 
Repositories and the International HundredK+ Cohorts 
Consortium.19,20 The Australasian Biospecimen Network 
Association supports and promotes best-practice 
biobanking in Australasia.21 In NSW, clinicians and 
researchers are working together through the Sydney 
Genomics Collaborative22 and there are already 
established policies to govern population biospecimen 
collections, access to biobanks and data linkage.23,24 
Guidelines to ensure protection of participants’ interests 
and privacy have also been considered nationally and 
globally.19,25 National and international networks will 
continue to guide governance of population biobanks in 
Australia and provide advice and mechanisms to protect 
the privacy of participants when sharing and combining 
data across international jurisdictions.26 

The potential of biobanking in 
Australia
Longitudinal cohort studies should consider the benefits 
of collecting biospecimens from participants to enable 
future research. Incorporating biospecimens into existing 
large-scale cohort studies would extend their utility to new 
fields, such as the proliferating ‘omics’ fields and would 
capitalise on the potential to support biobanking within 
Australia. 

The Sax Institute’s 45 and Up Study (“Study”) 
previously investigated the characteristics of Australian 
cohort study participants who do and do not take up an 
additional invitation to join a long-term biobank.27 The 
research found that the uptake of the invitation to those 
who were already enrolled in the Study was approximately 
33%27, with collected samples being used to develop 
a Medical Genome Reference Bank.28 The Study is a 
longitudinal cohort study of people aged 45 years and 
over (at baseline) residing in NSW, Australia. Prospective 
participants were randomly sampled from the Department 
of Human Services (formerly Medicare Australia) 
enrolment database, which provides near complete 
coverage of the population. A total of 267 153 participants 
joined the Study at the time of recruitment in 2006–2009 
by completing a baseline questionnaire and giving signed 
consent for follow-up and linkage of their information to 
routine health databases. About 18% of those invited 
participated and participants included about 11% of the 
NSW population in this age group.29 
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