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Abstract Biobanking has become a global activity of growing relevance to
research. The African continent is part of this global effort to collect, store
and re-use samples and data. International research and capacity development
efforts such as the Human Health and Heredity Africa (H3 Africa) project seek
to empower African researchers and research participants alike. Given that
African genetic diversity is a unique global resource, retaining samples and
data on the continent is critical to building trust in communities who have been
historically exploited in the name of research. Diverse and multiple stakeholders
are involved in biobanking. Engaging authentically with these various stakeholder groups is a pre-requisite to building trust. Likewise, establishing legitimacy of biobanks also contributes to development of trust in communities. This
paper reflects on the concepts of trust, legitimacy and stakeholder engagement.
Empirical research conducted on researchers in South Africa as well as on
research participants and Community Advisory Board (CAB) members is briefly
presented. The development of educational pamphlets on genetics, genomics
and biobanking and an educational video on biobanking in conjunction with
CAB members is described. These tools were used to engage research participants and CAB members in discussions around biobanking. Establishing
biobanks in African settings is challenging. However, efforts must be made to
engage with relevant stakeholders on the basis of mutual respect and trust.
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Introduction
Biobanking has become a core resource for medical research globally as it has
enormous transformative potential. Since the late 1990s, large biobanks have been
established in resource rich environments predominantly in the USA and Europe—
Iceland, Estonia and the UK, in particular. More recently, in 2016, biobank development has occurred in China (China Genebank in Shenzen). The Human Health and
Heredity Africa (H3 Africa) project funded jointly by the National Institutes of Health
(NIH) and the Wellcome Trust began biobank development in Africa. This project
seeks to develop research capacity in Africa by encouraging African scientists to
develop biorepositories in various African countries including South Africa.
Historically, Africa lies at the core of the controversy that surrounds data and sample
mining. As a consequence of our rich African genetic diversity, samples and data from
Africa are highly sought after internationally. The unidirectional flow of samples out of
Africa, even as recently as the Ebola epidemic in West Africa, has raised huge concerns
about exploitation. Undoubtedly, biobanking in Africa presents an incredible opportunity for researchers, pathology companies, the pharmaceutical industry and patients.
Powerful questions emerge though, around who the ultimate beneficiaries of African
samples and data actually are.
Several bioethical challenges lie at the core of biobanking. Some argue that B[g]enomic biobanks present ethical challenges that are qualitatively unique and quantitatively unprecedented.^ (Conley et al. 2012). It has become evident that trust in health
researchers is waning globally and this is acutely expressed in resource poor environments. This crisis in trust has resulted in the erosion of legitimacy of biobanking and has
been fuelled by a history of exploitation in medical research that exploits vulnerabilities
of developing world communities. Rapid advances in genetic and genomic research
require large volumes of biological samples but also exacerbate vulnerability as they
raise concerns about data privacy and discrimination based on genetic risk and susceptibility. The growing trend of commodification of health and commercialisation of new
technologies in the absence of benefit sharing is eroding trust.

Legitimacy and Biobanking
Legitimacy has been defined as Bthe capacity of the system to engender and maintain
the belief that the existing political institutions are the most appropriate ones for the
society^ (Lipset 1959). Biobanking is dependent on the cooperation of various stakeholders. Public trust is a pre-requisite for such cooperation. Any initiative that depends
on the active cooperation of its citizens requires legitimacy. Citizens may decide not to
cooperate at all, to cooperate partially or to actively oppose a specific policy or
initiative. In biobanking, such opposition may be couched in genuine concerns about
privacy, discrimination and commercialization. The extent to which a governance
framework can protect society from such perceived vulnerabilities impacts directly
on public trust in biobanking (Salter and Jones 2005).
Scientific advances in biobanking are dependent on Bthe construction of novel forms
of regulatory legitimacies^ (Salter and Jones 2005). Uncertainty about future research
poses challenges for scientists, regulators and custodians who are seeking to establish
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legitimacy of biobanks (Gottweis 2008). The Bnotion of an explicit dependency^
between biobanking and ethical self-regulation to maintain public trust highlights the
problem of legitimation faced by biobanks globally. Ensuring legitimacy is important
when designing, implementing and enforcing regulatory structures. Public support for
new technology is often harnessed using regulations introduced by governments. These
regulations are informed by scientific experts. This technocratic approach has not
worked with green biotechnology (genetically modified foods and crops). It is unlikely
to work with red biotechnology (health applications of genetic science). The development of regulations must therefore be accepted by scientists and society. While industry
might be satisfied with regulations that foster its economic interests, citizens might feel
that their rights have been compromised by commercialisation (Moodley et al. 2014).
On the other hand, while civil society may feel content with specific regulations and
ethical protection, industry may perceive these to be restrictive. This calls for Bnovel
forms of regulatory legitimacies^ (Salter and Jones 2005).
Increasingly bioethics has developed a prominent role in Bengendering public consent and legitimacy for projects^(Corrigan and Petersen 2008). Bioethics has considerable political value because it incorporates different interests of civil society, science and
industry in the context of a neutral discursive domain (Salter and Jones 2005). If
biobanks and bioethics oversight committees engage with broader lay values, they will
authentically represent the public interest and achieve a broader public legitimacy. The
European Group on Ethics (EGE) in embracing quality, openness and effectiveness has
broadened the legitimacy base of EU decisions (Mohr et al. 2012).

Establishing Trust in Biobanking
Historically, researchers have Bfailed to obtain informed consent, modified protocols
without consulting participants, withheld information, and failed to follow up as
planned^. Consequently, fear and mistrust of investigators have been identified as
Bdeterrents to participation in research^ (Pacheco et al. 2013). Participation in and
support for biobanking is critically determined by trust. This is so because a research
biobank represents a Bcollection of quite personal health and lifestyle information and
genetic sampling of yet unknown but possibly large information potential about the
participant^ (Ursin 2010). Public support for science is determined to a large extent by
perceptions. Recent surveys in the UK and Australia indicate that the public places
significant trust in the university-based scientific community. However, the surveys
also indicated that Btrust evaporated quickly if scientists worked for either industry or
government^ (Caulfield et al. 2014). A focus group study with participants in a
Norwegian biobank revealed that commercialisation was the main threat to trustworthiness (Ursin 2010). This could, however, be remedied if private research was
approved by institutional research ethics committees and if such private research
occurred in addition to and not instead of publicly funded research.
Trust is a confident belief in and reliance upon the ability of and moral character of
another person (Beauchamp and Childress 2001). Building trust requires transparency in
informing patients about intended and actual use of data (Erlich et al. 2014). Appealing
to altruism in collecting samples without disclosing future use by end users including
commercial entities is regarded as a betrayal of trust. It is clear that to many, trust refers
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to Ba state of mind, a belief, or an expectation held by one trading partner about another
that the other will behave in a mutually acceptable manner^ (Dodgson 1993).
BMaintaining mutual commitment to the invention of a shared future^ leads to
productive teamwork (Flores 2012) or in the case of biobanking, to successful relationships with stakeholders. When trust is built in a relationship, we know that partners
in the relationship will be sensitive to the concerns of each other and will fulfil promises
made (Flores 2012). Trusting people unreservedly in all domains is not usual. In our
assessments of trust in partnerships, the following are important: sincerity, competence,
reliability and engagement. Different types of trust must be inculcated in collaborative
partnerships—contractual trust (adherence to agreement and contracts), competence
trust (expectations of ability and performance) and goodwill trust (mutual commitment
to partners) (Davenport et al. 1999). These layers of trust are relevant to biobanking as
we interact with donors/patients/members of the public, funders, clients/researchers and
regulators. Historically, a mistrust of science has developed. Furthermore, failure of
regulation in biotechnology has engendered mistrust. Scientists are now keen to exploit
technology to advance medical science without undermining public trust. Concerns
about a Bcrisis of trust^ were expressed in the UK when UK Biobank was being
established. In one of our empirical studies, one of my interviewees summed up the
crux of the concern in biobanking: BIt’s all about trust^ (Moodley and Singh 2016).

Stakeholder Engagement in Biobanking
Engaging with stakeholders and including them in decision-making around biobanking
is critical to the success of a biobank. Stakeholder engagement reflects the extent to
which multiple stakeholders are involved in a project and the extent to which their
diverse perspectives are acknowledged. Because biobanks are a public good, several
stakeholders must be included and be involved in active participation during every step
of the process for the endeavour to succeed (Porteri et al. 2014).
Public engagement may take the form of individual interviews, focus groups,
community advisory groups, public meetings, surveys and deliberative democratic
processes. If public engagement is effective, trust will be fostered and social justice
will improve. This recognises the BKantian perspective that all people and their
viewpoints matter^(O’Doherty and Hawkins 2010). However, many forms of public
engagement Bfail to give sufficient authority to the conclusions arising from the
engagement^. There have been serious deficits in deliberative democracy which
requires that Bparticipants are informed, try to understand the perspectives of others,
demand and provide warrants for their positions and are willing to attempt to find a
policy or other conclusion that they agree is fair^(O’Doherty and Hawkins 2010).
Stakeholders have expectations that their deliberative efforts will be taken seriously.
The prototype biobank was formed in Iceland in 1998. It suffered several setbacks
due to exclusion of medical doctors and resistance to issues of consent and governance.
This phenomenon was described as the Bbiopolitics of the dispossessed^. Medical
doctors felt excluded and refused to hand over medical records to the biobank (Palsson
2008). Although the public was initially supportive, when the biobank became a
contested issue, many members of the public started to opt out. This was powerful
because the entire population was involved. It has been argued that if the Icelandic
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project had been launched as a collaborative venture between government, academia
and industry, the outcome may have been different (Palsson 2008). Likewise, Biobank
Japan failed to collaborate with national universities and university hospitals and chose
private hospitals as partners and this impacted negatively on the project both economically and scientifically (Triendl and Gottweis 2008).
Benefitting from these early experiences, UK Biobank placed high value on
engagement via consultation with experts with strong positive results. However,
public engagement may not have been sufficient. The stakeholder model of
Bconsultation^ reflects a restricted version of engagement as it involves Bonly
those with an established stake or interest in the issues^. Involving civil society
at large including those members of the public who are not aware of the
biobank is important (Corrigan and Petersen 2008). Rawls’ concept of deliberative democracy provides justification for the democratic involvement of civil
society in decision-making. This forms the basis for a Bjust and moral society^.
In France, the AFM Biobank involves a patient organisation who are engaged
in research as a Bpartnership model^.
Involving the public in the science, research and governance of biobanking
has the potential to lead to the Bco-production^ of health science knowledge
(Porteri et al. 2014). Information centres linked to biobanks could produce
pamphlets and posters, hold press conferences and address issues and concerns
of the public through a website and a toll free number^(O’Doherty and Hawkins 2010).
The ultimate form of community engagement is community-based participatory
research (CBPR). According to Pacheco et al. (2013), Bemploying the methods of
CBPR can aid in developing trust^. CBPR can be defined as
a partnership approach to research that equitably involves community members,
organizational representatives and researchers in all aspects of the research
process and in which all partners contribute expertise and share decision making
and ownership.
A true partnership is created between academic institutions and the community. Most
importantly, there is an Bequitable distribution of all aspects of research, shared
decision-making, and ownership of data^. Developing culturally appropriate programs
is nearly impossible without the full participation of community members.
In South Africa, this is the only approach that can be used with the San
community—the earliest hunter gatherers in the country whose ancestors are
regarded as the first inhabitants in South Africa with languages distinctly
different from the other ethnic groups in the country. In research involving
the San people, members of the San Council must be involved in RECs and
steering committees. The Working Group for Indigenous Communities in Southern Africa requires inclusionary involvement of the San people in research.
Researchers must meet with San community leaders first. Researchers must then
speak to the community to explain the research. The community must vote
about their desire to participate or not. Then only can consent be sought from
individuals. Results of the research must be fed back to the community. The
San Council is the gatekeeper to this process. Recently, the San Council has
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published its own Code of Ethics in which the values of honesty, respect, care,
justice and fairness are outlined (Callaway 2017).

Empirical Research: Stakeholder Perspectives from South Africa
As a consequence of research funding from the National Research Foundation
(South Africa) and the National Institutes of Health (NIH) in the USA, our
centre undertook empirical research in South Africa to elicit the perspectives of
various stakeholder groups in biobanking.
Researcher Perspectives
In 2015, soon after Research Ethics Committee approval was obtained from
three different institutions, in-depth interviews were conducted with a purposive
sample of 21 researchers in South Africa. Interviews lasted approximately 40–
60 min and were audiotaped with consent. Thematic analysis of the transcribed
interviews was conducted.
Results indicated that most researchers interviewed articulated serious concerns
over standardised regulatory approaches that failed to consider the heterogeneity of
biobanks. Given that biobanks differ considerably, they felt that guidelines and
Research Ethics Committees (RECs) needed to stratify risk accordingly. It was also
important for governance processes and structures to be flexible. While RECs were
regarded as an important component of the governance structure, some researchers
expressed concern about their expertise in biobanking. It was felt that specialised
biobanking committees needed to be established. Interestingly, operational management of biobanks was regarded as an ethical imperative and a pre-requisite to
building trust during consent processes. While broad general consent was preferred
by some researchers, tiered consent, where research participants or potential
biobank donors had a choice, was thought to be more consistent with respect
for autonomy and building trust.
Some respondents indicated that Material Transfer Agreements (MTAs) were often
lacking when bio-samples were exported and this was perceived to impact negatively
on trust. They noted:
When we export material from SA or from underdeveloped countries to
the developed countries, we have no control over its eventual fate. Are we
being used as experimental collection depots for the third world?
Some researchers in Europe and the US try to bully us … they think all
African institutions are backward and they are not very respectful towards
the sample providers. They are quite taken aback when we actually insist
on an MTA.
On the other hand, most researchers believed that authentic community engagement
would help to build trust and improve understanding of consent processes. A respondent indicated:
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Consent forms should evolve in consultation with Community Advisory Boards
so that the consent form can actually contain the information that would be really
important from the patient and community perspective.
At the moment the consent form is the product of the researcher/research team
and biobank perspectives … it contains literature from an ethics and legal
perspective … it may not be important from the patient’s perspective.
The study concluded that building trust will best be achieved via a system of governance structures and processes that precede the establishment of a biobank and monitor
progress from the point of sample collection through to future use, including export.
Such governance structures must be robust and must include comprehensive national
legislation, policy and contextualised guidelines. Given that such governance infrastructure appears to be lacking in many African countries, including South Africa
(Staunton and Moodley 2013), much work needs to be done. Capacity development of
all stakeholders including REC members will hopefully enhance expeditious and
efficient review of biobanking protocols which in turn will reinforce trust in the
researcher-donor relationship. It is clear that science translation and community engagement in biobanking is integral to the success of biobanking in South Africa
(Moodley and Singh 2016).
Bridging the Gap Between Scientists and Patients/Research Participants
and Community Members
While researchers involved in the first empirical study described above were well
informed about genetics and genomics research as well as biobanking, research
participants, patients and Community Advisory Board (CAB) members were not.
Due to the technical language involved, it can be difficult to discuss genomic research
with non-scientists. Despite this, there is evidence to suggest that by framing the topic
in a way that the community will understand, such as by focusing on the inheritability
of diseases rather than discussing the molecular biology of genes, the community can
and will understand the concept of genomic research (Marsh et al. 2010; Chokshi et al.
2007). In this regard, recent work indicates that though most community members are
not familiar with genomic terminology; they are indeed conceptually aware of patterns
of inheritance and gene-environment interactions (Roman Isler et al. 2013).
As a result, we started off the process of engagement with patients with the
development of five educational pamphlets on genetics and genomics research and
biobanking. These pamphlets were developed in conjunction with the CAB members
and experts in science translation of genetics and genomics information. In addition, an
educational video (Stellenbosch Faculty of Medicine and Health Sciences 2016) on
biobanking was developed in collaboration with CAB members.
The video was filmed at the tertiary academic hospital that houses the biobank
collecting samples from HIV lymphoma patients. All participants in the video were
actual staff working in the clinic and the biobanks. The roles of patients (potential
research participants) were played by medical students. The script was written in a
manner that reflected patients asking doctors and biobank staff several questions to
encourage potential biobank donors to ask questions before donating samples to a
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biobank. This was done to empower potential research participants to engage fully with
the research process as active participants in a context where patients often play a
passive role in the healthcare system. Both the pamphlets and the video were used to
engage with patients/research participants. In addition, a genogram was co-constructed
with patients/research participants to focus on inheritability of diseases and character
traits. This worked well in helping patients to realise how character traits, physical
features and diseases pass from one generation to another in families.
Perspectives of Patients/Research Participants and CAB Members
In 2016, we conducted 41 semi-structured in-depth interviews with 30 lymphoma
patients/research participants and 11 CAB members at a tertiary hospital in South Africa.
In general, the interviews were challenging as participants had a very basic understanding of medical research in general and limited awareness of genomic research, in
particular. Despite the low levels of knowledge on the topic, the majority of participants
expressed willingness to donate a sample for research. In this study population, religious
beliefs were not an important factor in decision-making to participate in biobanking
research except for one participant who was a Jehovah’s Witness. In South Africa, there
is great cultural and linguistic diversity. There are 11 official languages spoken in the
country. In the Western Cape, the predominant local ethnic language is isiXhosa.
Although cultural beliefs were a significant factor among the isiXhosa speaking participants, this would not prevent them from participating in genomic research. As the
research team was interested in learning how best to engage with communities participants proposed a variety of community engagement strategies specific to their community and alluded to potential challenges with community engagement. This study
concluded that there was an overall poor understanding and awareness of genetic
research in this community. Despite this, participants were willing to participate in
biobanking studies, occasionally for perceived personal benefit but mainly for altruistic
reasons, and despite some fears arising from cultural beliefs and traditions. The need for
science translation and intense community engagement was evident (unpublished data).

Conclusion
Establishing biobanks in settings with vulnerable participants is challenging. South
Africa has a history of exploitation where research is concerned. One such example of
genomic research in 2009/2010 allegedly prompted the development of the San Code
of Ethics in 2016. Communities and participant advocacy groups are becoming more
empowered and proactive. Going forward, engaging with communities in an authentic
manner would be critical even when the idea of a research project is just being
conceived. This level of respect is highly valued by communities and will go a long
way in building trust in biobanking.
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