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database of South Africans: ethical
considerations
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Genomics research holds the potential to improve healthcare. Yet, a very low
percentage of the genomic data used in genomics research internationally relates
to persons of African origin. Establishing a large-scale, open access genomics
database of South Africans may contribute to solving this problem. However, this
raises various ethics concerns, including privacy expectations and informed
consent. The concept of open consent offers a potential solution to these
concerns by (a) being explicit about the research participant’s data being in the
public domain and the associated privacy risks, and (b) setting a higher-than-usual
benchmark for informed consent by making use of the objective assessment of
prospective research participants’ understanding. Furthermore, in the South
African context—where local culture is infused with Ubuntu and its relational
view of personhood—community engagement is vital for establishing and
maintaining an open access genomics database of South Africans. The South
African National Health Research Ethics Council is called upon to provide
guidelines for genomics researchers—based on open consent and community
engagement—on how to plan and implement open access genomics projects.
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1 Introduction

Genomics research holds much potential to improve healthcare. Humanity’s
understanding of the human genome and its role in health and disease has grown, with
decreasing costs and technological advances leading to the proliferation of genome
sequencing (Mattick et al., 2014), and with it, genomics research. In recent years,
genomics research has burgeoned, with many institutions—both local and
international—undertaking such research. However, this genomics research is not
without its bioethical concerns. Foremost among these are research participant privacy
protection and equitable data sharing among researchers. Moreover, from a developing
global perspective, there is also the concern that only a very low percentage of the genomic
data used in genomics research internationally relates to persons of African origin (Bentley
et al,, 2017; Bentley et al., 2020; Jackson, 2020; Adepoju, 2022). While some Northern
Hemisphere countries have initiated the establishment of large-scale genome-phenome
databases of their populations—most prominently UK Biobank (genetic data of
500,000 individuals and health information) (UK Biobank, 2022), BioBank Japan
(260,000 individuals genomes and clinical information) (BioBank Japan, 2021), the
China Kadoorie Biobank (512,000 individuals and health survey data) (China Kadoorie
Biobank, n.d.), and the Estonian Biobank (200,000 individuals’ genomes as well as genetic
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and phenotype data) (Estonian Biobank, 2020)—the Global South
appears to lag behind. The Southern African Human Genome
Programme, launched in 2011 (Pepper, 2011), only sequenced
the genomes of 24 individuals and lacks health data. In respect
of accessibility, these databases generally require an application to be
made and permission granted, before data can be accessed. For
example, access to the Southern African Human Genome Project
database is subjected to Data Access Committee (DAC) approval. If
one’s purpose is to radically increase the data sharing of research
participants of African origin in global genomics research projects,
how should a large-scale South African genome-phenome database
be structured?

We propose an open access database—freely available to
genomics researchers all over the world—comprising individual-
level genome-phenome data of tens (or hundreds) of thousands of
South Africans. Thaldar et al. showed that there is indeed a legal
pathway to make such an open access database a reality Thaldar
et al,, (forthcoming). In this article, we plot the landmarks for an
ethics pathway. We start by sketching the broader policy and
governance context, before analyzing the ethics issues at the core
of an open access genomics project.

2 Background

2.1 Genomics research: progress versus
privacy

Genomics research requires a balance to be struck between
sharing data to advance scientific progress and safeguarding
individual privacy (National Human Genome Research Institute,
2020). The unique nature of genomic information and increased
data
participants as well as those genetically related to them (Kaye,

sharing have heightened privacy risks—for research
2012). This is because there are serious risks associated with both
the publication of identifiable genomic data and the sharing of
supposedly “de-identified” genomic data, which may violate the
privacy of individuals and their relatives (Bonomi et al., 2020).
The term de-identification in South African law, in terms of
section 1 of the Protection of Personal Information Act 4 of 2013
(POPIA), is defined as the deletion of any information that (a)
identifies the data subject, (b) can be used or manipulated by a
reasonably foreseeable method to identify the data subject, or (c) can
be linked by a reasonably foreseeable method to other information
that identifies the data subject. Given that a genomic sequence can
always be compared to other genomic sequences to find a match that
can potentially identify the data subject, it is unlikely that such
genomic data can ever be de-identified, as contemplated in South
African law (Townsend and Thaldar, 2019; Thaldar and Townsend,
2021; Thaldar et al, 2022). In fact, there are many examples of
instances where supposedly “de-identified” genomic data have been
re-identified using different techniques and processes (Altman,
2009; Resnik, 2009; Malin et al., 2010; Kaye, 2012; Gymrek et al.,
2013; Erlich et al.,, 2014; Pereira et al.,, 2014; Pike, 2015; Shapiro,
2015; Hansson et al.,, 2016; Cacchio, 2018). The concern of re-
identification includes risks such as genetic discrimination,
especially in the insurance and employment contexts (Lynch
et al, 2011); discrimination on the grounds of race, sex, and
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ethnicity (Erlich et al., 2014; ASSAf and DST, 2018); revealing of
certain genetic predispositions, as well as other delicate health and
personal information (Shapiro, 2015); the discovery of family
relationships (Erlich et al., 2014); and the impact that it may
have on social standing and self-image (Lunshof et al., 2008).
Ultimately, this may hamper genomics research by deterring data
collection and sharing (Bonomi et al., 2020).

Taking this into account, some solutions have been proposed.
Organizational measures include access control systems, passwords,
access agreements, and material (or data) transfer agreements.
(Rafter, 2022),
firewalls (Ioannidis et al., 2000), virtual private networks (VPNs),

Technical measures encompass encryption
and antimalware (Rosencrance, n.d.; Staunton et al., 2021). Yet, each
of these methods has their example,

encryption—which is a popular method used to securely transfer

own issues. For
and store sensitive information, like genomic data—requires
infrastructure, time, and computational resources, depending on
the size of the data (Carter, 2019). Additionally, because encrypted
data need to be decrypted in order for researchers to be able to work
with it, and because that data (in its decrypted state) are vulnerable
to theft and disclosure, the type of encryption commonly used fails
to fully safeguard data (Gil, 2020).

2.2 Amplifying the progress—privacy
dichotomy in genomics research: open
science

Genomics research must also be seen within the broader context
of the open science movement. Although open science has been
variously defined, it commonly denotes the “(a) full, frank, and
timely publication of results, (b) absence of intellectual property
restrictions, and (c) radically increased pre- and post-publication
transparency of data, activities, and deliberations within research
groups” (Maurer, 2003; Caso and Ducato, 2014). Open science is
perceived to hold great benefits in that it promotes efficiency by
reducing the duplication and cost of work, as well as in gathering,
producing, transferring, and re-using data (OECD, n.d.); enhances
quality by allowing broader and thus greater accuracy in the
verification of results, as well as making research more
reproducible (OECD, n.d.); promotes disclosure, engagement, and
trust in science (Bueno de la Fuente, n.d.); fosters innovation
through increased access to research (Allen and Mehler, 2019);
assists in both domestic and international collaboration (Allen and
Mehler, 2019); and accelerates research and discoveries that benefit
society (OECD, n.d.).

The open science movement was exemplified by the Human
Genome Project (HGP), which consisted of both international and
cross-disciplinary collaboration, and succeeded 2 decades ago in
mapping and sequencing the human genome. It promoted the open
sharing of DNA sequencing information and the open access of
software used in analyses. The HGP has had significant long-term
effects on the fields of biology and medicine, specifically in terms of
the development of proteomics (Ramachandran et al., 2021),
furthering the understanding of evolution, and the discovery and
classification of a “parts list” of nearly all human genes
(Ramachandran et al., 2021). Since then, various other genomics
research projects have adopted an open science approach. These
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include the International HapMap Project (HapMap) (National
Human Genome Research Institute, 2012; Ramachandran et al.,
2021) and the Encyclopedia of DNA Elements (ENCODE) Project
(National Human Genome Research Institute, 2021; Ramachandran
et al., 2021). This shows the value of collaboration and open access
and sharing of data in advancing genomics research, relevant
discoveries, and ultimately bettering population health.

However, open science’s commitment to open access and
sharing of data has clear privacy implications. While the open
science movement promises to optimize the benefits of genomics
research, it also amplifies the potential risks to the privacy of
research participants. Can these apparently opposing interests be
reconciled? In the next section, we investigate this question by
focusing on the fulcrum of contemporary human participant
research: informed consent.

3 Analysis

3.1 Informed consent and its bedrock:
autonomy

Research with human participants must adhere to various legal and
ethical standards in order to protect individuals and ensure compliance
with specified guidelines (Manandhar and Joshi, 2020). An important
aspect is consent. When consent is granted, it assumes that the
individual is aware of, and understands, what he or she is
consenting to—in other words, it assumes that the individual is
informed (Townsend et al, 2019). In order for consent to be
informed, individuals must be provided with adequate and
understandable information, including the possible advantages and
drawbacks (McGuire and Beskow, 2010; HPCSA, 2016; Manandhar
and Joshi, 2020). Instead of being viewed as a mechanistic formality
where documents are read and signed, informed consent should be
dynamic, involving information exchange and decision-making
between the researcher and participant (Manandhar and Joshi,
2020) that allows individuals to understand the nature of the
research and its risks, management of their samples and data, and
safeguarding of their information (Chow-White et al, 2015
Manandhar and Joshi, 2020). From an ethics perspective, informed
consent serves the value of autonomy by requiring individuals to
voluntarily agree to a process or procedure based on sufficient
information and knowledge (Hamvas et al., 2004).

In South Africa, autonomy as a value is understood through the
lens of local culture—in particular through the lens of Ubuntu.
Ubuntu is the hallmark of the philosophical thinking of
communities and persons in southern Africa and is central to the
political culture of post-apartheid South Africa (Bennett et al., 2018).
The Ubuntu ethic is premised on the idea that humans are
inherently social creatures that live interrelated lives and humans
require other humans in order to live a good life; hence, members of
a human community owe reciprocal obligations to each other aimed
at achieving harmonious relations in society (Munyaka and
Mothlabi, 2009). This idea is often expressed by the Nguni
which
translated as “a person is a person through other persons”
(Mokgoro, 1998; Shutte, 2001; Metz, 2011). Ubuntu
relational ethic that values harmonious relationships and

: « »
expression “umuntu ngumuntu ngabantu, can be

is a
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emphasizes community, caring, and unity (Behrens, 2013). Metz
(2010) elaborates on Ubuntu as follows: “an action is right just
insofar as it is a way of living harmoniously or prizing communal
relationships, ones in which people identify with each other and
exhibit solidarity with one another; otherwise, an action is wrong.”
However, not only does Ubuntu acknowledge the relational nature
of persons, it also involves respecting individuality as this allows
relationships with individuals and communities to flourish
(Prozesky, 2009; Shozi, 2021). This entails recognizing and
seeking to balance the interests of the community and the
individual, rather than viewing one as more important than the
other. Accordingly, when research projects that involve a
community in South Africa are planned, it is ethically—and
legally—required that the with the
community prior to engaging with community members on an

researchers  consult
individual level.

But how does informed consent—and therefore autonomy,
understood through the relational lens of Ubuntu—relate to
privacy?

3.2 Autonomy and privacy

Privacy exists in various dimensions (Leino-Kilpi et al., 2001;
Ayres and Ribeiro, 2018), including informational privacy, which
encompasses the right of an individual to choose when, how, and to
what extent their information is shared with others (Leino-Kilpi
etal., 2001); social privacy, which entails an individual’s capability to
guide social contacts, and includes freedom from exchanges with
others as well as any coercion on their chosen path (Leino-Kilpi
et al., 2001); psychological privacy, which concerns an individual’s
ability to control cognitive functions, create values, and decide when
and with whom they share thoughts or information (Leino-Kilpi
et al,, 2001); and physical privacy, which refers to how physically
available an individual is to others (Leino-Kilpi et al., 2001).

Given the nature and use of genomic data, informational privacy is
the relevant dimension in the current context. At the heart of the
protection of informational privacy is autonomous choice: persons
themselves ought to decide when, and under what conditions,
information about themselves may be disclosed, as well as the ambit
of disclosure. This means that while the safeguarding of research
participants’ genomic data may be the ethical default position,
research participants ought to be free to waive such protection and
make their genomic data open access. Accordingly, as a matter of
principle, the notion that research participants’ genomic data must
always be safeguarded from being made public and identified is
mistaken. Also, in practice, it cannot merely be assumed that
research participants would always want to exercise their right to
privacy in respect of their genomic data—this is not only overly
paternalistic toward research participants but also fails to account
for Ubuntu-inspired persons who are willing to forego individual
privacy for the benefit of their community.

Still, if research participants are requested, as part of the
informed consent process of a research project, to elect not to
exercise their privacy rights and make their genomic data open
access, they are at increased risk of the possible adverse
consequences associated with identified genomic data mentioned
previously. This cannot be taken lightly. What is the solution?
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3.3 Open consent

This was also the question that confronted the Personal Genome
Project (PGP) when it was launched in 2005 at Harvard University
with the aim of generating publicly accessible genome, health, and
trait data without active efforts to de-identify such data (Angrist,
2009). The PGP adopted what it perceived as an honest and
transparent approach, where participants were “truly informed”
regarding the nature of the research (Ball et al, 2014; Cheung,
2018), rather than merely being required to sign long and
incomprehensible consent forms (Angrist, 2009). This led to the
development of open consent (Lunshof et al., 2008). This involves
individuals donating and sharing their data for research with no
assurances regarding its anonymity, privacy, or confidentiality
(Lunshof et al, 2008). Instead, open consent entails that
participants agree to their genotype-phenotype data being openly
accessible, while being made aware of the benefits and risks of
participation (including that some risks may by unanticipated)
(Lunshof et al., 2010), access to samples and data, erosion of
privacy and confidentiality, and possible
(Lunshof et al., 2010; Budin-Ljesne et al., 2017).

Importantly, to ensure that consent is truly informed, the PGP

re-identification

(a) provides prospective participants with resource material on the
project, the use of samples and data, and risks to privacy, and (b)
requires prospective participants to undergo an online entrance
assessment in which their understanding of this resource material is
objectively assessed (Angrist, 2009). A prospective participant must
obtain full marks for this assessment before being accepted as a
participant in the PGP (Angrist, 2009; Zarate et al., 2016; Cheung,
2018; Dankar et al, 2019). By significantly raising the bar for
informed consent, objective assessment compensates for the
increased risk entailed by making genomic data open access.

In essence, therefore, open consent is a form of blanket consent
to making one’s data open access, coupled with an objective
of whether the
Accordingly, open consent can be perceived as a way to reconcile

assessment consent is truly informed.

autonomy with open science—and the benefits associated with it.

3.4 Using objective assessment in
consenting research participants

The use of objective assessments as a part of informed consent is not
new or unique to the PGP. For example, Kadam (2017) observes that
“participants may have diverse learning abilities and educational
backgrounds,” making the evaluation of participant’s informed
consent comprehension prior to them consenting fundamental
(Kadam, 2017). In 1998, Jimison et al. (1998) considered the use of
multimedia in order to obtain informed consent, part of which included
self-test questions. “Teach back methods” (Kadam, 2017) and
questionnaires (Buccini et al., 2009; Kadam, 2017) have also been
utilized to assess participant understanding (Kadam, 2017). Methods to
assess informed consent comprehension—such as (a) the Deaconess
Informed Consent Comprehension Test (DICCT) (Miller et al., 1996;
Buccini et al., 2009; Burgess et al., 2019), (b) the Quality of Informed
Consent (QulIC) questionnaire (Joffe et al., 2001; Buccini et al., 2009;
Burgess et al, 2019), and (c) the Brief Informed Consent Protocol
(BICEP) (Sugarman et al,, 2005; Buccini et al,, 2009; Burgess et al.,
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2019)—have also been developed (Buccini et al., 2009; Kadam, 2017).
However, these methods have various limitations. For example, the
QuIC questionnaire was developed for cancer clinical trials and may
therefore be ill-suited to other trials. The QuIC questionnaire and the
DICCT are grounded on requirements for consent in the United States
of America and may need to be modified for use in other countries
(Buccini et al., 2009). Lastly, all three methods offer limited guidance
regarding how to interpret and use prospective participants’ test results
for the purpose of recruitment (Buccini et al.,, 2009).

In all of the aforementioned examples, enrolment is not
necessarily contingent upon participants passing the assessment.
Rather, it is merely used to determine whether participants are able
to sufficiently understand the content of the project and what they
are consenting to (Jimison et al., 1998). According to Burgess et al.
(2019), although researchers recognize the relevance of testing
participants’ informed consent comprehension, it is scarcely
applied in practice—possibly due to ambiguity regarding the
appropriate assessment mechanism, as well as how to manage
participants who fail. The following questions arise: should such
participants be prevented from enrolling in a research project? and
Should researchers continue to explain and assess relevant
information until all participants pass (Burgess et al., 2019)?

The PGP answers these questions by allowing prospective
participants to take the online entrance assessment as many
times as they like (Ball et al, 2014). It should be noted that
prospective participants are not provided with information on
which questions they had incorrect, but only their overall score.
This, of course, increases the difficulty. In terms of the open consent
model developed by the PGP, prospective participants are provided
with study material prior to taking the enrolment assessment.
Although no such material currently exists in South Africa, the
material used by the PGP serves as a good basis that can be built
upon and adapted to suit the South African research participant
community.

3.5 Bringing open consent home to South
Africa

Given that South African culture is permeated by Ubuntu and its
relational view of personhood, it is important for researchers to
engage with their research participant communities. Members of a
community can offer unique insights which assist in ensuring that
regard is had to the community prior to, and during, a research
project (Musesengwa and Chimbari, 2017). In the research context,
community engagement refers to various activities, including the
distribution of information, consultation, empowerment,
participatory decision-making, the formation of partnerships with
stakeholders, and the provision of guidance by community leaders
(Musesengwa and Chimbari, 2017; Akondeng et al, 2022).
Community engagement is recognized as a crucial factor in the
success of a research project (Akondeng et al., 2022; Black and Sykes,
2022). Community engagement promotes community participation
and ensures an acknowledgment of community preferences by
researchers (Akondeng et al., 2022).

Community engagement is not only beneficial for members of the
community in which it enhances community understanding of the
research, aids the informed consent process, and lessens possible

frontiersin.org


https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org
https://doi.org/10.3389/fgene.2023.1166029

Gooden and Thaldar

exploitation (Ahmed and Palermo, 2010; Tindana et al, 2015;
Musesengwa and Chimbari, 2017), but it can also assist researchers
in understanding community preferences and developing
communication and research approaches that are tailored to the
community (Ahmed and Palermo, 2010; Black and Sykes, 2022).
Community engagement should be continuous throughout, and
following, the research (Tindana et al., 2015). Therefore, community
engagement strategies should be included in the research design,
application, monitoring, and feasibility (Akondeng et al, 2022).
There is no one strategy that can be used when engaging with a
community, and the most suitable approach depends on the purpose of
the research and the community involved (H3Africa Community
Engagement Working Group for the Human Heredity and Health
H3Africa Consortium, 2017; Tindana et al, 2015; Dickert and
Sugarman, 2005). However, community engagement strategies
should be flexible and adaptable to both community and researcher
needs (Musesengwa and Chimbari, 2017). Furthermore, because of the
heterogeneity amongst communities, the results of community
engagement may differ across contexts (Akondeng et al., 2022).

Three important aspects in community engagement are (one)
information sharing, (two) community consultation, and (three)
community involvement and collaboration (Tindana et al., 2015). In
terms of (one), the sharing of information is central to all research but
becomes especially important in the context of genomics research,
where terminology and processes are often complex. Thus, providing
information is central to building rapport and community
empowerment. Certain research projects may require educational
materials to explain vital parts of a research project (Tindana et al,
2015). In terms of (two), community consultation entails gathering
feedback from the community regarding aspects of the research in order
to consider the community’s interests. Consultation may occur with
different groups within the community, including community leaders
and representatives, community advisory boards, and research ethics
committees, before informed consent is sought from individuals
(Tindana et al.,, 2015; Musesengwa and Chimbari, 2017). In terms of
(three), community involvement encourages the formation of genuine
and mutually respectful relationships between the researchers and the
community (Tindana et al., 2015).

There are a range of strategies used to engage communities in
research studies (Akondeng et al., 2022). For example, visual forms of
communication and participation can strengthen communication
(especially where language and literacy barriers are present),
learning, and harmonize power and knowledge dynamics (Black and
Sykes, 2022). Visual materials promote engagement through the
discussion of opinions, ideas, and needs. This, in turn, can foster
effective community engagement and involvement (Black and Sykes,
2022). Community meetings and focus group discussions can also be
used to directly engage with the prospective participants and their
communities (Tindana et al., 2015; Puerta et al., 2020). These can either
consist of larger community gatherings (such as town hall meetings) or
small groups within the community such as women’s groups or patient
associations. These meetings aim to discuss the research and obtain
individuals’ feedback. The outcomes of these meetings can serve to
guide the research—for example, in terms of altering informed consent
forms or the enrolment process (H3Africa Community Engagement
Working Group for the Human Heredity and Health H3Africa
Consortium, 2017) to make it more culturally appropriate. Going
out into communities and interacting with them promotes and
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strengthens relationships between researchers and communities, and
this goes a long way in ensuring that the researchers take the interests of
the community into consideration and act in a manner that promotes
Ubuntu.

4 Conclusion

An open access genomics database of South Africans, provided
that it can successfully recruit on a large scale, will hold immense
promise for health benefits for future generations of South Africans,
such as precision medicine. Moreover, concerning global health
research equity, it would make the genomic data of Africans freely
available, hence offering a solution to increasing the shockingly low
percentage of genomic data of persons of African origin used in
genomics research globally. Open consent, adapted for a South
African context, provides an ethics pathway for establishing such
an open access genomics database in South Africa.

The South African National Health Research Ethics Council
(NHREC), the statutory body responsible for setting national
standards and norms for health research, is currently revising its
guidelines. We call on the NHREC to give specific attention to open
access genomics projects and provide clear and detailed guidelines
for genomics researchers—based on open consent and community
engagement—on how to plan and implement open access genomics
projects.

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary Material. Further inquiries can be
directed to the corresponding author.

Author contributions

All authors listed have made a substantial, direct, and intellectual
contribution to the work and approved it for publication. All authors
contributed to the article and approved the submitted version.

Funding

This work was supported by the US National Institute of Mental
Health and the US National Institutes of Health (award number
U01MH127690) under the Harnessing Data Science for Health
Discovery and Innovation in Africa (DS-I Africa) program. The
content of this article is solely our responsibility and does not
necessarily represent the official views of the US National
Institute of Mental Health or the US National Institutes of Health.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

frontiersin.org


https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org
https://doi.org/10.3389/fgene.2023.1166029

Gooden and Thaldar

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated

References

Academy of Science of South Africa (ASSAf) and Department of Science and
Technology (DST) (2018). Human genetics and genomics in South Africa: Ethical,
legal and social implications. ASSAf and DST. doi:10.17159/assaf.2018/0033

Adepoju, P. (2022). Tackling Africa’s underrepresentation in genomics studies. Nature
Africa. Available at: https://www.nature.com/articles/d44148-022-00051-6 (Accessed
Oct 27, 2022).

Ahmed, S. M., and Palermo, A.-G. S. (2010). Community engagement in research:
Frameworks for education and peer review. Am. J. Public Health 100 (8), 1380-1387.
doi:10.2105/AJPH.2009.178137

Akondeng, C., Njamnshi, W. Y., Mandi, H. E,, Agbor, V. N,, Bain, L. E,, and
Njamnshi, A. K. (2022). Community engagement in research in sub-Saharan Africa:
Approaches, barriers, facilitators, ethical considerations and the role of gender - a
systematic review protocol. BM] Open 12, €057922-€057927. doi:10.1136/bmjopen-
2021-057922

Allen, C., and Mehler, D. M. A. (2019). Open science challenges, benefits and tips in
early career and beyond. PLoS Biol. 17 (5), 30002466-e3000314. doi:10.1371/journal.
pbio.3000246

Altman, R. B. (2009). Direct-to-consumer genetic testing: Failure is not an option.
Clin. Pharmacol. Ther. 86 (1), 15-17. doi:10.1038/clpt.2009.63

Angrist, M. (2009). Eyes wide open: The Personal Genome Project, citizen science and
veracity in informed consent. Per. Med. 6 (6), 691-699. doi:10.2217/pme.09.48

Ayres, M., and Ribeiro, J. C. (2018). A dimensdo informacional na regulagio do
contexto de privacidade em interagdes sociais mediadas por dispositivos méveis
celulares. Sdo Paulo 41 (1), 81-97. doi:10.1590/1809-5844201814

Ball, M. P., Bobe, J. R,, Chou, M. F., Clegg, T., Estep, P. W., Lunshof, J. E., et al. (2014).
Harvard personal genome project: Lessons from participatory public research. Genome
Med. 6 (10), 10-17. doi:10.1186/gm527

Behrens, K. G. (2013). Towards an indigenous African bioethics. S. Afr. J. B. L. 6 (1),
30-35. doi:10.7196/SAJBL.255

Bennett, T. W., Jacobs, P. J., and Munro, A. R. (2018). Ubuntu: An african
jurisprudence. Cape Town: Juta.

Bentley, A. R, Callier, S., and Rotimi, C. N. (2017). Diversity and inclusion in genomic
research: Why the uneven progress? J. Community Genet. 8 (4), 255-266. doi:10.1007/
512687-017-0316-6

Bentley, A. R., Callier, S. L., and Rotimi, C. N. (2020). Evaluating the promise of
inclusion of African ancestry populations in genomics. NPJ Genom. Med. 5, 5-9. doi:10.
1038/541525-019-0111-x

Biobank Japan (2021). Biobank Japan. Available at: https://biobankjp.org/en/index.
html#01 (Accessed December 9, 2022).

Black, G. F., and Sykes, P. (2022). Steps toward engagement integrity: Learning from
participatory visual methods in marginalized South African communities. Front. Public
Health 10, 794905-794911. doi:10.3389/fpubh.2022.794905

Bonomi, L., Huang, Y., and Ohno-Machado, L. (2020). Privacy challenges and
research opportunities for genomic data sharing. Nat. Genet. 52, 646-654. doi:10.
1038/541588-020-0651-0

Buccini, L. D., Iverson, D., Caputi, P., Jones, C., and Gho, S. (2009). Assessing clinical trial
informed consent comprehension in non-cognitively-impaired adults: A systematic review of
instruments. Res. Ethics 5 (1), 3-8. doi:10.1177/174701610900500102

Budin-Ljesne, I, Teare, H. J., Kaye, J., Beck, S., Bentzen, H. B., Caenazzo, L., et al.
(2017). Dynamic consent: A potential solution to some of the challenges of modern
biomedical research. BMC Med. Ethics 18 (4), 4-10. doi:10.1186/s12910-016-0162-9

Bueno de la Fuente, G. What are the benefits of open science? Foster. Available at:
https://www.fosteropenscience.eu/content/what-are-benefits-open-science  (Accessed
June 1, 2022).

Burgess, L. J., Gerber, B., Coetzee, K., Terblanche, M., Agar, G., and Kotze, T.]. V. W.
(2019). <p&gt;An evaluation of informed consent comprehension by adult trial
participants in South Africa at the time of providing consent for clinical trial
participation and a review of the literature&lt;/p&gt;. Open Access J. Clin. Trials 11,
19-35. doi:10.2147/OAJCT.S145068

Cacchio, J. (2018). What you don’t know can hurt you: The legal risk of peering into
the gene pool with direct-to-consumer genetic testing. UMKC L. Rev. 87, 219-244.

Carter, A. B. (2019). Considerations for genomic data privacy and security when
working in the cloud. J. Mol. Diagn. 21 (4), 542-552. doi:10.1016/j.jmoldx.2018.07.009

Frontiers in Genetics

10.3389/fgene.2023.1166029

organizations, or those of the publisher, the editors, and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Caso, R, and Ducato, R. (2014). Intellectual property, open science and research
biobanks. Trento Law Technol. Res. Group Res. Pap. 22, 1-54.

Cheung, A. S. Y. (2018). Moving beyond consent for citizen science in big data health
and medical research. Northwest J. Technol. Intellect. Prop. 16 (1), 15-40.

China Kadoorie Biobank. Available at: https://www.ckbiobank.org/(Accessed
December 9, 2022).

Chow-White, P. A., MacAulay, M., Charters, A., and Chow, P. (2015). From the
bench to the bedside in the big data age: Ethics and practices of consent and privacy for
clinical genomics and personalized medicine. Ethics Inf. Technol. 17, 189-200. doi:10.
1007/510676-015-9373-x

Dankar, F. K., Gergely, M., and Dankar, S. K. (2019). Informed consent in
biomedical research. Comput. Struct. Biotechnol. J. 17, 463-474. doi:10.1016/j.csbj.
2019.03.010

Dickert, N., and Sugarman, J. (2005). Ethical goals of community consultation
in research. Am. J. Public Health 95 (7), 1123-1127. doi:10.2105/AJPH.2004.
058933

Erlich, Y., Williams, J. B., Glazer, D., Yocum, K., Farahany, N., Olson, M., et al. (2014).
Redefining genomic privacy: Trust and empowerment. PLoS Biol. 12 (11), €1001983.
doi:10.1371/journal.pbio.1001983

Estonian Biobank (2020). Estonian Biobank. Available at: https://genomics.ut.ce/en/
content/estonian-biobank (Accessed December 9, 2022).

Gil, D. (2020). How to preserve the privacy of your genomic data. Scientific American.
Available at: https://www.scientificamerican.com/article/how-to-preserve-the-privacy-
of-your-genomic-data/(Accessed June 3, 2022).

Gymrek, M., McGuire, A. L., Golan, D., Halperin, E., and Erlich, Y. (2013). Identifying
personal genomes by surname inference. Science 339 (6117), 321-324. doi:10.1126/
science.1229566

H3Africa Community Engagement Working Group for the Human Heredity and
Health (H3Africa) Consortium (2017). H3Africa guidelines for community engagement
(version two).

Hamvas, A., Madden, K. K., Nogee, L. M., Trusgnich, M. A., Wegner, D. J., Heins, H.
B., et al. (2004). Informed consent for genetic research. Arch. Pediatr. Adolesc. Med. 158
(6), 551-555. doi:10.1001/archpedi.158.6.551

Hansson, M. G., Lochmiiller, H., Riess, O., Schaefer, F., Orth, M., Rubinstein, Y.,
etal. (2016). The risk of re-identification versus the need to identify individuals in
rare disease research. Eur. J. Hum. Genet. 24 (11), 1553-1558. doi:10.1038/ejhg.
2016.52

Health Professions Council of South Africa (2016). Guidelines for good practice in the
health care professions. Health Professions Council of South Africa.

Ioannidis, S., Keromytis, A. D., Bellovin, S. M. and Smith, J. M. (2000).
“Implementing a distributed firewall,” in Proceedings of the 7th ACM Conference
on Computer and Communications Security, Athens, Greece, November 2000 (ACM).
doi:10.1145/352600.353052

Jackson, C. (2020). Africa’s missing genomic data and its impact on health care. GEN.
Available at: https://www.genengnews.com/insights/africas-missing-genomic-data-
and-its-impact-on-health-care/(Accessed October 27, 2022).

Jimison, H. B., Sher, P. P., Appleyard, R., and LeVernois, Y. (1998). The use of
multimedia in the informed consent process. J. Am. Med. Inf. Assoc. 5 (3), 245-256.
doi:10.1136/jamia.1998.0050245

Joffe, S., Cook, E. F., Cleary, P. D, Clark, J. W., and Weeks, J. C. (2001). Quality of
informed consent: A new measure of understanding among research subjects. J. Natl.
Cancer Inst. 93 (2), 139-147. doi:10.1093/jnci/93.2.139

Kadam, R. A. (2017). Informed consent process: A step further towards making it
meaningful. Perspect. Clin. Res. 8 (3), 107-112. doi:10.4103/picr.PICR_147_16

Kaye, J. (2012). The tension between data sharing and the protection of privacy in
genomics research. Annu. Rev. Genomics Hum. Genet. 13, 415-431. doi:10.1146/
annurev-genom-082410-101454

Leino-Kilpi, H., Vilimiki, M., Dassen, T., Gasull, M., Lemonidou, C., Scott, A., et al.
(2001). Privacy: A review of the literature. Int. J. Nurs. Stud. 38, 663-671. doi:10.1016/
$0020-7489(00)00111-5

Lunshof, J. E., Chadwick, R., Vorhaus, D. B., and Church, G. M. (2008). From
genetic privacy to open consent. Nat. Rev. Genet. 9 (5), 406-411. doi:10.1038/
nrg2360

frontiersin.org


https://doi.org/10.17159/assaf.2018/0033
https://www.nature.com/articles/d44148-022-00051-6
https://doi.org/10.2105/AJPH.2009.178137
https://doi.org/10.1136/bmjopen-2021-057922
https://doi.org/10.1136/bmjopen-2021-057922
https://doi.org/10.1371/journal.pbio.3000246
https://doi.org/10.1371/journal.pbio.3000246
https://doi.org/10.1038/clpt.2009.63
https://doi.org/10.2217/pme.09.48
https://doi.org/10.1590/1809-5844201814
https://doi.org/10.1186/gm527
https://doi.org/10.7196/SAJBL.255
https://doi.org/10.1007/s12687-017-0316-6
https://doi.org/10.1007/s12687-017-0316-6
https://doi.org/10.1038/s41525-019-0111-x
https://doi.org/10.1038/s41525-019-0111-x
https://biobankjp.org/en/index.html#01
https://biobankjp.org/en/index.html#01
https://doi.org/10.3389/fpubh.2022.794905
https://doi.org/10.1038/s41588-020-0651-0
https://doi.org/10.1038/s41588-020-0651-0
https://doi.org/10.1177/174701610900500102
https://doi.org/10.1186/s12910-016-0162-9
https://www.fosteropenscience.eu/content/what-are-benefits-open-science
https://doi.org/10.2147/OAJCT.S145068
https://doi.org/10.1016/j.jmoldx.2018.07.009
https://www.ckbiobank.org/
https://doi.org/10.1007/s10676-015-9373-x
https://doi.org/10.1007/s10676-015-9373-x
https://doi.org/10.1016/j.csbj.2019.03.010
https://doi.org/10.1016/j.csbj.2019.03.010
https://doi.org/10.2105/AJPH.2004.058933
https://doi.org/10.2105/AJPH.2004.058933
https://doi.org/10.1371/journal.pbio.1001983
https://genomics.ut.ee/en/content/estonian-biobank
https://genomics.ut.ee/en/content/estonian-biobank
https://www.scientificamerican.com/article/how-to-preserve-the-privacy-of-your-genomic-data/
https://www.scientificamerican.com/article/how-to-preserve-the-privacy-of-your-genomic-data/
https://doi.org/10.1126/science.1229566
https://doi.org/10.1126/science.1229566
https://doi.org/10.1001/archpedi.158.6.551
https://doi.org/10.1038/ejhg.2016.52
https://doi.org/10.1038/ejhg.2016.52
https://doi.org/10.1145/352600.353052
https://www.genengnews.com/insights/africas-missing-genomic-data-and-its-impact-on-health-care/
https://www.genengnews.com/insights/africas-missing-genomic-data-and-its-impact-on-health-care/
https://doi.org/10.1136/jamia.1998.0050245
https://doi.org/10.1093/jnci/93.2.139
https://doi.org/10.4103/picr.PICR_147_16
https://doi.org/10.1146/annurev-genom-082410-101454
https://doi.org/10.1146/annurev-genom-082410-101454
https://doi.org/10.1016/S0020-7489(00)00111-5
https://doi.org/10.1016/S0020-7489(00)00111-5
https://doi.org/10.1038/nrg2360
https://doi.org/10.1038/nrg2360
https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org
https://doi.org/10.3389/fgene.2023.1166029

Gooden and Thaldar

Lunshof, J. E., Bobe, J., Aach, J., Angrist, M., Thakuria, J. V., Vorhaus, D. B, et al.
(2010). Personal genomes in progress: From the human genome project to the personal
genome project. Dialogues Clin. Neurosci. 12 (1), 47-60. doi:10.31887/DCNS.2010.12.1/
jlunshof

Lynch, J., Parrott, A., Hopkin, R. J., and Myers, M. (2011). Media coverage of direct-
to-consumer genetic testing. J. Genet. Couns. 20 (5), 486-494. doi:10.1007/s10897-011-
9374-9

Malin, B., Karp, D., and Scheuermann, R. H. (2010). Technical and policy approaches
to balancing patient privacy and data sharing in clinical and translational research.
J. Investig. Med. 58 (1), 11-18. doi:10.2310/JIM.0b013e3181c9b2ea

Manandhar, N., and Joshi, S. K. (2020). Importance of consent in the research. JOSH
10 (2), 89-91. doi:10.3126/ijosh.v10i2.33284

Mattick, J. S., Dziadek, M. A., Terrill, B. N., Kaplan, W., Spigelman, A. D., Bowling, F.
G., et al. (2014). The impact of genomics on the future of medicine and health. Med.
J. Aust. 201 (1), 17-20. doi:10.5694/mja13.10920

Maurer, S. M. (2003). “New institutions for doing science: From databases to open
source biology,” in European Policy for Intellectual Property Conference on Copyright
and database protection, patents and research tools, and other challenges to the
intellectual property system, The Netherlands, 19 November 2003 (University of
Maastricht). Available at: http://www.merit.unimaas.nl/epip/papers/maurer_paper.pdf.

McGuire, A. L., and Beskow, L. M. (2010). Informed consent in genomics and genetic
research. Annu. Rev. Genomics Hum. Genet. 22 (11), 361-381. doi:10.1146/annurev-
genom-082509-141711

Metz, T. (2010). African and Western moral theories in a bioethical context. Dev.
World Bioeth. 10 (1), 49-58. doi:10.1111/j.1471-8847.2009.00273.x

Metz, T. (2011). Ubuntu as a moral theory and human rights in South Africa. Afr.
Hum. Rights L. J. 11 (2), 532-559.

Miller, C. K., O’Donnell, D. C,, Searight, H. R,, and Barbarash, R. A. (1996). The
Deaconess Informed Consent Comprehension Test: An assessment tool for clinical
research subjects. Pharmacotherapy 16 (5), 872-878.

Mokgoro, Y. (1998). Ubuntu and the law in South Africa. PER/PELJ 1 (1), 1-11.
doi:10.4314/pelj.v1il.43567

Munyaka, M., and Mothlabi, M. (2009). “Ubuntu and its socio-moral significance,” in
African ethics: An anthology of comparative and applied ethics. Editor M. F. Murove
(Scottsville: University of KwaZulu-Natal Press), 63-84.

Musesengwa, R., and Chimbari, M. J. (2017). Community engagement practices
in Southern Africa: Review and thematic synthesis of studies done in Botswana,
Zimbabwe and South Africa. Acta Trop. 175, 20-30. doi:10.1016/j.actatropica.
2016.03.021

National Human Genome Research Institute (2012). About the international
HapMap project. Available at: https://www.genome.gov/11511175/about-the-
international-hapmap-project-fact-sheet#al-8 (Accessed April 30, 2022).

National Human Genome Research Institute (2020). Privacy in genomics. Available
at: https://www.genome.gov/about-genomics/policy-issues/Privacy (Accessed March 3,
2020).

National Human Genome Research Institute (2021). The Encyclopedia of DNA
Elements (ENCODE). Available at: https://www.genome.gov/Funded-Programs-
Projects/ENCODE-Project-ENCyclopedia-Of-DNA-Elements#informed-consent
(Accessed February 6, 2022).

Organisation for Economic Co-operation and Development (OECD) Open science.
Available at: https://www.oecd.org/sti/inno/open-science.htm#:~:text=Open%
20science%20promotes%20a%20more,and%20re%2Dusing%20scientific%20material
(Accessed June 1, 2022).

Pepper, M. S. (2011). Launch of the southern african human genome Programme. S.
Afr. Med. J. 101 (5), 1-2.

Pereira, S., Gibbs, R. A., and McGuire, A. L. (2014). Open access data sharing in
genomic research. Genes. 5 (3), 739-747. doi:10.3390/genes5030739

Frontiers in Genetics

07

10.3389/fgene.2023.1166029

Pike, E. R. (2015). Securing sequences: Ensuring adequate protections for genetic
samples in the age of big data. Cardozo L. Rev. 37, 1977-2033.

Prozesky, M. H. (2009). “Cinderella, survivor and saviour: African ethics and the
quest for a global ethic,” in African ethics: An anthology for comparative and applied
ethics. Editor M. F. Murove (Durban: University of KwaZulu-Natal Press), 3-13.

Puerta, L. L., Kendall, W., Davies, B., Day, S., and Ward, H. (2020). The reported
impact of public involvement in biobanks: A scoping review. Health Expect. 23 (4),
759-788. doi:10.1111/hex.13067

Rafter, D. (2022). What is encryption and how does it protect your data? Norton.
Available at: https://us.norton.com/internetsecurity-privacy-what-is-encryption.html
(Accessed June 3, 2022).

Ramachandran, R., Bugbee, K., and Murphy, K. (2021). Named entity recognition on
bio-medical literature documents using hybrid based approach. Earth Space Sci. 8 (5),
1-10. doi:10.1007/s12652-021-03078-z

Resnik, D. B. (2009). Direct-to-consumer genomics, social networking, and
confidentiality. Am. J. Bioeth. 9 (6-7), 45-46. doi:10.1080/15265160902893924

Rosencrance, L. Antimalware (anti-malware). Available at: https://www.techtarget.
com/searchsecurity/definition/antimalware (Accessed June 3, 2022).

Shapiro, Z. (2015). Big data, genetics, and re-identification. Harvard Law. Available at:
https://blog.petrieflom.law.harvard.edu/2015/09/24/big-data-genetics-and-re-
identification/(Accessed June 1, 2022).

Shozi, B. (2021). An afrocentric approach to CRISPR-Cas9: Analysing the use of genetic
technologies in human reproduction through the lens of human rights and African values.
[PhD thesis]. Durban: University of KwaZulu-Natal.

Shutte, A. (2001). Ubuntu: An ethic for a new South Africa. Pietermaritzburg: Cluster
Publications.

Staunton, C., Tschigg, K., and Sherman, G. (2021). Data protection, data
management, and data sharing: Stakeholder perspectives on the protection of
personal health information in South Africa. PLoS ONE 16 (12), 02603411-¢260419.
doi:10.1371/journal.pone.0260341

Sugarman, J., Lavori, P. W., Boeger, M., Cain, C., Edsond, R., Morrison, V., et al.
(2005). Evaluating the quality of informed consent. Clin. Trials 2 (1), 34-41. doi:10.
1191/1740774505cn0660a

Thaldar, D. W., and Townsend, B. A. (2021). Exempting health research from the
consent provisions of POPIA. PER/PEL] 24, 1-32. doi:10.17159/1727-3781/2021/
v24i0a10420

Thaldar, D. W., Townsend, B. A., Donnelly, D.-L., Botes, M., Gooden, A., van
Harmelen, J., et al. (2022). The multidimensional legal nature of personal genomic
sequence data: A South African perspective. Front. Genet. 13, 997595-997611. doi:10.
3389/fgene.2022.997595

Thaldar, D., Gooden, A., and Donnelly, D.-L. Towards an open access genomics
database of South Africans. Forthcom. S. Afr. L. J.

Tindana, P., de Vries, J., Campbell, M., Littler, K., Seeley, J., Marshall, P,, et al. (2015).
Community engagement strategies for genomic studies in Africa: A review of the
literature. BMC Med. Ethics. 16 (24), 24-12. doi:10.1186/s12910-015-0014-z

Townsend, B. A., and Thaldar, D. W. (2019). Navigating uncharted waters: Biobanks
and informational privacy in South Africa. S. Afr. J. Hum. Rights 35 (4), 329-350. doi:10.
1080/02587203.2020.1717366

Townsend, B. A, Scott, R. E., and Mars, M. (2019). The development of ethical
guidelines for telemedicine in South Africa. S. Afr. J. Bioeth. Law 12 (1), 19-26. doi:10.
7196/SAJBL.2019.v12i1.662

UK Biobank (2022). UK Biobank. Available at: https://www.ukbiobank.ac.uk/
(Accessed December 9, 2022).

Zarate, O. A, Green Brody, J., Brown, P., Ramirez-Andreotta, M. D., Perovich, L., and
Matz, J. (2016). Balancing benefits and risks of immortal data: Participants’ views of
open consent in the Personal Genome Project. Hastings Cent. Rep. 46 (1), 36-45. doi:10.
1002/hast.523

frontiersin.org


https://doi.org/10.31887/DCNS.2010.12.1/jlunshof
https://doi.org/10.31887/DCNS.2010.12.1/jlunshof
https://doi.org/10.1007/s10897-011-9374-9
https://doi.org/10.1007/s10897-011-9374-9
https://doi.org/10.2310/JIM.0b013e3181c9b2ea
https://doi.org/10.3126/ijosh.v10i2.33284
https://doi.org/10.5694/mja13.10920
http://www.merit.unimaas.nl/epip/papers/maurer_paper.pdf
https://doi.org/10.1146/annurev-genom-082509-141711
https://doi.org/10.1146/annurev-genom-082509-141711
https://doi.org/10.1111/j.1471-8847.2009.00273.x
https://doi.org/10.4314/pelj.v1i1.43567
https://doi.org/10.1016/j.actatropica.2016.03.021
https://doi.org/10.1016/j.actatropica.2016.03.021
https://www.genome.gov/11511175/about-the-international-hapmap-project-fact-sheet#al-8
https://www.genome.gov/11511175/about-the-international-hapmap-project-fact-sheet#al-8
https://www.genome.gov/about-genomics/policy-issues/Privacy
https://www.genome.gov/Funded-Programs-Projects/ENCODE-Project-ENCyclopedia-Of-DNA-Elements#informed-consent
https://www.genome.gov/Funded-Programs-Projects/ENCODE-Project-ENCyclopedia-Of-DNA-Elements#informed-consent
https://www.oecd.org/sti/inno/open-science.htm#:%7E:text=Open%20science%20promotes%20a%20more,and%20re%2Dusing%20scientific%20material
https://www.oecd.org/sti/inno/open-science.htm#:%7E:text=Open%20science%20promotes%20a%20more,and%20re%2Dusing%20scientific%20material
https://doi.org/10.3390/genes5030739
https://doi.org/10.1111/hex.13067
https://us.norton.com/internetsecurity-privacy-what-is-encryption.html
https://doi.org/10.1007/s12652-021-03078-z
https://doi.org/10.1080/15265160902893924
https://www.techtarget.com/searchsecurity/definition/antimalware
https://www.techtarget.com/searchsecurity/definition/antimalware
https://blog.petrieflom.law.harvard.edu/2015/09/24/big-data-genetics-and-re-identification/
https://blog.petrieflom.law.harvard.edu/2015/09/24/big-data-genetics-and-re-identification/
https://doi.org/10.1371/journal.pone.0260341
https://doi.org/10.1191/1740774505cn066oa
https://doi.org/10.1191/1740774505cn066oa
https://doi.org/10.17159/1727-3781/2021/v24i0a10420
https://doi.org/10.17159/1727-3781/2021/v24i0a10420
https://doi.org/10.3389/fgene.2022.997595
https://doi.org/10.3389/fgene.2022.997595
https://doi.org/10.1186/s12910-015-0014-z
https://doi.org/10.1080/02587203.2020.1717366
https://doi.org/10.1080/02587203.2020.1717366
https://doi.org/10.7196/SAJBL.2019.v12i1.662
https://doi.org/10.7196/SAJBL.2019.v12i1.662
https://www.ukbiobank.ac.uk/
https://doi.org/10.1002/hast.523
https://doi.org/10.1002/hast.523
https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org
https://doi.org/10.3389/fgene.2023.1166029

	Toward an open access genomics database of South Africans: ethical considerations
	1 Introduction
	2 Background
	2.1 Genomics research: progress versus privacy
	2.2 Amplifying the progress–privacy dichotomy in genomics research: open science

	3 Analysis
	3.1 Informed consent and its bedrock: autonomy
	3.2 Autonomy and privacy
	3.3 Open consent
	3.4 Using objective assessment in consenting research participants
	3.5 Bringing open consent home to South Africa

	4 Conclusion
	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References


