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Abstract 
The Africa Ethics Working Group (AEWG) is a South-South-North 
collaboration of bioethics and mental health researchers from sub-
Saharan Africa, working to tackle emerging ethical challenges in 
global mental health research. Initially formed to provide ethical 
guidance for a neuro-psychiatric genomics research project, AEWG 
has evolved to address cross cutting ethical issues in mental health 
research aimed at addressing equity in North-South collaborations. 
Global South refers to economically developing countries (sub-
Saharan Africa in this context) and Global North to economically 
developed countries (primarily Europe, UK and North America). In this 
letter we discuss lessons that as a group we have learnt over the last 
three years; lessons that similar collaborations could draw on. With 
increasing expertise from Global South as an outcome of several 
capacity strengthening initiatives, it is expected that the nature of 
scientific collaborations will shift to a truly equitable partnership. The 
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AEWG provides a model to rethink contributions that each partner 
could make in these collaborations.

Keywords 
Collaborative working groups; Research partnerships; Genomic 
research; Bioethics of psychiatric research

 

This article is included in the KEMRI | Wellcome 

Trust gateway.

 
Page 2 of 5

Wellcome Open Research 2021, 6:190 Last updated: 02 AUG 2021

mailto:DKamuya@kemri-wellcome.org
mailto:musesengwa@gmail.com
https://doi.org/10.35802/205419
https://doi.org/10.35802/203077
https://doi.org/10.35802/107769
https://doi.org/10.35802/203132
https://doi.org/10.35802/104825
https://doi.org/10.35802/203132
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.12688/wellcomeopenres.16772.1
https://doi.org/10.12688/wellcomeopenres.16772.1
https://wellcomeopenresearch.org/gateways/kemri
https://wellcomeopenresearch.org/gateways/kemri
https://wellcomeopenresearch.org/gateways/kemri


Disclaimer
The views expressed in this article are those of the author(s). 
Publication in Wellcome Open Research does not imply  
endorsement by Wellcome.

Introduction
Research collaborations have proliferated within the global 
health research, as a response to the expanded mandate of  
global health to address the burden of disease in areas 
where expertise and capacity are still developing (Berger 
et al., 2013; Ihekweazu et al., 2015; Mwangi et al., 
2017; Noormahomed et al., 2017; O’Brien et al., 2018; 
Olapade-Olaopa et al., 2014) and in recognition that parachute  
research is exploitative (Cash-Gibson et al., 2018; Kok et al.,  
2017) and out of touch with practical contextual issues. Men-
tal health research, particularly that aimed at understanding 
pathophysiology, remains a global priority. However most of the 
research in this field is predominantly from the Global North1,  
despite the burden of disease being disproportionately larger  
in the Global South (GBD 2017 Risk Factor Collaborators,  
2018). This leaves contribution from the Global South wanting.

Genomics is increasingly being used to understand the causes of 
mental illnesses, especially in the Global North (Schizophrenia 
Working Group of the Psychiatric Genomics, 2014) and is  
slowly gaining traction in the Global South (Gulsuner et al., 2020). 
North-South collaborations in psychiatric genomics research 
such as The Human Heredity and Health in Africa (H3Africa,  
2015), Neuropsychiatric Genetics of African Populations in Psy-
chosis Study (NeuroGAP-P) (Stevenson et al., 2019) and the 
Neuropsychiatric Genetics of African Populations in Neurode-
velopmental Disorders Study (NeuroDev) (de Menil et al., 2019)  
have been set up over the last decade. Such initiatives came 
into existence due to lack of representation from populations 
in the Global South and evidence about important interactions 
between genetics, psychiatric and neurodevelopmental illness,  
and the environment. These collaborations are funded by insti-
tutions in the Global North, and there is lack of clarity on 
who drives the research agenda. Further, the unique ethical  
challenges presented by psychiatric research, such as vulner-
ability of research participants due to stigma and structural  
inequalities, necessitates an exploration of ethical tensions in  
these collaborations.

In recognition of the need to create an independent ethics over-
sight group in the NeuroGAP-P (Stevenson et al., 2019) and  
NeuroDev studies (de Menil et al., 2019), the Africa Ethics 
Working Group (AEWG) was formed in 2016 (Neurogene.org,  
2017). In addition to providing the projects’ research teams with 
ethical guidance, the group explored and carried out empirical 
research on ethical dilemmas in psychiatric research in Africa 
with publications on vulnerability of participants (Palk et al., 
2020) and informed consent (Kamaara et al., 2020). Current 
empirical work focuses on AEWG formation, beliefs towards 

saliva collection, biobanking, benefit sharing, ethics advisory  
structures, UBACC (University of California, San Diego, Brief 
Assessment of Capacity to Consent) and rapid ethical assess-
ment. To our knowledge, the AEWG is the first ethics group  
created with the intention to drive procedural and substantive 
ethics research and advice within a major Global South-North  
psychiatric genomics collaboration. In this paper, based on expe-
riences of the AEWG members, we outline four key lessons 
that could inform nature of collaborations in South-South and  
North-South collaborations, and the role of empirical ethics 
in informing critical ethical issues that collaborative research  
could consider.

The Africa Ethics Working Group in Psychiatric Genomic 
Research (AEWG): a collaborative model
The AEWG was formed in February 2016, initially to support 
research teams of the NeuroGAP-P and the NeuroDev projects 
(henceforth referred to as genetics studies). The genetics stud-
ies are a collaboration between Broad Institute and Harvard  
T.H. Chan School of Public Health in the United States of  
America (USA), University of Oxford in the United Kingdom 
(UK), and various research institutes in Kenya, Uganda, Ethiopia 
and South Africa. The studies investigate potential genetic poly-
morphisms associated with psychotic and neuro-developmental  
disorders respectively. NeuroGAP-P aims to recruit a total of 
35,000 participants, 17,500 cases and 17,500 controls, while 
NeuroDev will recruit 5600 participants, a third of these being  
cases.

Of the 15 members of AEWG, ten are based in the five sites 
undertaking psychiatric genetic studies; three part-time sec-
retariat members and one co-opted member are based at the  
University of Oxford in the UK. The AEWG members come 
from diverse disciplines including experts in neuro-ethics, psy-
chiatry, psychology, bioethics, philosophy, social science and  
public health. Most of the AEWG members are members of 
ethics review boards or committees either in their institutions 
(IRB) or/and at country level (ERC); 11 are based at universi-
ties while two are based at an internationally reputed research  
programme; 11 have PhDs and six hold either full or associ-
ate professorship posts in their institutions. Most of the AEWG 
members have an ethics background (undertaken as a course of  
study at master’s level and above); and have independent 
research grants, some of which are directly linked to the broad  
area of mental health (see https://neurogene.org/groups/aewg/).

Paying attention to context in equitable collaborations: 
contribution of empirical ethics
Over the last decade, research collaborations in mental health 
between the Global North and South have proliferated both 
between (North-South) and within (South-South) groups lead-
ing to rapid growth in the understanding of health and illness  
across diverse settings (Breuer et al., 2019; Lasalvia et al., 
2015; Ramsay et al., 2016; Ramsay, 2015; Roberts et al., 2020;  
Thornicroft & Semrau, 2019; University of Cape Town, 2014). 
This has seen increased inclusion of the Global South in rap-
idly evolving fields such as psychiatric genomics and neuro-
science with a promise to improve health outcomes. However,  

1 Global South refers to economically developing countries (sub-Saharan 
Africa in this context) and Global North to economically developed countries 
(primarily Europe, UK and North America)
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capacity for bioethics experts in the Global South remains low 
which has presented challenges in tackling ethical dilemmas 
that arise both from the field of mental health itself and from 
the collaborations (Ramsay et al., 2014; de Vries et al., 2015).  
As a result, the Global South has remained vulnerable to  
inequity in mental health research partnerships and it is this gap  
that contributed to the formation of the AEWG.

It is common for ethics experts and committees to be viewed as 
auxiliary groups that offer ethical support to research projects  
but not as a discipline, deserving its own merit and respect and 
at par in disciplinary hierarchy with other scientific disciplines  
(Sayers, 2007). This was not different at the initial formation 
of the AEWG, and raised questions about the autonomy of the  
AEWG and the degree to which it could independently influ-
ence research practices within the genomics research teams 
it was supporting. Indeed, some members voiced dilemma  
between supporting research investigators and fulfilling the eth-
ics oversight role of the AEWG which complicated some criti-
cal functions of the group such as reporting protocol violations  
in meetings. Perhaps this situation contributed to AEWG evolv-
ing into an independent research group to allow it to empirically 
examine ethical questions that arose from the genetics studies  
but also to address topics such as equity in their collaboration. 
The result of this evolution has been the publication of a wide 
array of work that explores various issues that are applicable 
to many areas of mental health research such as the concept of  
vulnerability of psychiatric research patients and issues of trans-
lation and informed consent for psychiatric genomics research 
(Kamaara et al., 2020; Kong et al., 2020; Palk et al., 2020).

Paying attention to various forms of contribution in 
equitable collaborations
The evolution of the AEWG has not been without the chal-
lenges that underpin formation of new partnerships particularly  
those that involve unequal partners in terms of funding sources 
and the capacity of experts (Munung et al., 2017; The Lancet 
Global Health, 2018). Although the AEWG’s main membership 
exclusively comprises members from sub-Saharan Africa, experts  
in ethics, the Secretariat that coordinates the overall functioning 
of the group is based in the Global North. This raises the ques-
tion about equity in partnerships, and how practical it is, given 
skewed funding. It also raises questions about the northern  
collaborators’ view of their southern counterparts in terms of the 
latter’s level of expertise. For instance, members of the AEWG 
described the tensions that arose in determining the research 
agenda for AEWG. Whereas the partners from the Global  
North saw ethical dilemmas as opportunities for research, part-
ners from the Global South felt that presenting their sites’ ethi-
cal dilemmas as research questions would be at conflict with  
their supportive role and would paint their sites in bad light. 
However, by viewing themselves as a research team rather than 
as a support team to the genetics research studies, the AEWG 
has been able to confront these questions using empirical  
methods as shown in their published and on-going work.

Rethinking effectiveness in collaborative projects: not 
just metrices but also nature of collaboration
Unlike research teams which measure the success of their 
projects against the set objectives, important factors that make 

the collaboration work effectively can be overlooked, including  
for example coordination, managing relationships and building  
a feeling of collegiate. All these can lead to a shared under-
standing of the common goals, and to co-creation of knowledge 
while also providing opportunities to learn from each other. For  
the AEWG, in addition to paying attention to these factors, con-
ducting primary research has been prolific, publishing in a 
wide array of topics within the field of mental health. Thus, the  
success of the group could be attributed to a combination of fac-
tors: (i) the genetics studies took off successfully and were 
able to continue which reduced the frequency of consultations  
with the ethics teams, (ii) the group drew on the wide range 
of skills and expertise within the members and the site  
principal investigators (PIs) to assist each other and in antici-
pating ethical issues and planning mitigation strategies,  
(iii) reimbursement for time and provision of small research 
support funds helped members empirically investigate ethical 
issues in context, (iv) frequent and scheduled correspondence  
including face to face meetings may have given members a sense 
of accountability and collegiate, (v) support from the investi-
gators of the genetics studies who were involved in recruiting  
some members of the group, (vi) effective leadership and sup-
port from the Oxford based group. However, what remains 
unknown is the sustainability of this trend beyond the life of the  
genetics studies, that is, when funding is withdrawn. We 
believe that AEWG’s unique focus in global mental health 
and their track record as an independent research group places  
them strategically as competitive applicants for bioethics 
research funds and as co-applicants in other global mental  
health calls and it may sustain.

Conclusion
Great attention to collaborations in global health research 
emphasise importance of equity, particularly in North-South 
collaborations. Less discussed is the nature of South-South  
collaborations and disciplinary contributions in such collabo-
rations. Drawing on our experiences as ethics experts in the 
Global South working with Northern partners and embedded  
within psychiatric genomic research, this papers highlights 
some of lessons we have learnt over the last three years, which 
can help strengthen research collaborations. With increasing  
expertise from Global South and funding from their govern-
ments, it is expected that the nature of scientific collaborations 
will shift to a truly equitable partnership. The AEWG provides a  
model to rethink contributions that each partner could make in 
these collaborations, providing a knowledge exchange that is  
bi-directional.

Data availability
No data are associated with this article.

Acknowledgments
Authors wish to acknowledge support from the The Africa Eth-
ics Working Group (AEWG) which is part of the NeuroGenE 
project, (www.neurogene.org). For the purpose of open access,  
the author has applied a CC BY public copyright licence to any 
Author Accepted Manuscript version arising from this sub-
mission. The manuscript is published with support from the  
Director, KEMRI.

Page 4 of 5

Wellcome Open Research 2021, 6:190 Last updated: 02 AUG 2021

http://www.neurogene.org/


References

	 Berger J, Blanchard G, Ponce MC, et al.: The SMILING project: a North-South-
South collaborative action to prevent micronutrient deficiencies in women 
and young children in Southeast Asia. Food Nutr Bull. 2013; 34(2 Suppl): 
S133–9.  
PubMed Abstract | Publisher Full Text 

	 Breuer E, Hanlon C, Bhana A, et al.: Partnerships in a Global Mental Health 
Research Programme-the Example of PRIME. Glob Soc Welf. 2019; 6(3): 159–175.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Cash-Gibson L, Rojas-Gualdrón DF, Pericàs JM, et al.: Inequalities in global 
health inequalities research: A 50-year bibliometric analysis (1966-2015). 
PLoS One. 2018; 13(1): e0191901.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 de Menil V, Hoogenhout M, Kipkemoi P, et al.: The NeuroDev Study: 
Phenotypic and Genetic Characterization of Neurodevelopmental 
Disorders in Kenya and South Africa. Neuron. 2019; 101(1): 15–19.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 de Vries J, Tindana P, Littler K, et al.: The H3Africa policy framework: 
negotiating fairness in genomics. Trends Genet. 2015; 31(3): 117–9.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 GBD 2017 Risk Factor Collaborators: Global, regional, and national 
comparative risk assessment of 84 behavioural, environmental and 
occupational, and metabolic risks or clusters of risks for 195 countries 
and territories, 1990-2017: a systematic analysis for the Global Burden of 
Disease Study 2017. Lancet. 2018; 392(10159): 1923–1994.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Gulsuner S, Stein DJ, Susser ES, et al.: Genetics of schizophrenia in the South 
African Xhosa. Science. 2020; 367(6477): 569–573.  
PubMed Abstract | Publisher Full Text 

	 H3Africa: H3Africa : Human Heredity & Health in Africa. 2015; [Accessed 
05/02 2020].  
Reference Source

	 Ihekweazu C, Ncube F, Schoub B, et al.: A North/South collaboration between 
two national public health institutes--a model for global health protection. 
J Public Health Policy. 2015; 36(2): 181–93.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Kamaara E, Kong C, Campbell M: Prioritising African perspectives in 
psychiatric genomics research: Issues of translation and informed 
consent. Dev World Bioeth. 2020; 20(3): 139–149.  
PubMed Abstract | Publisher Full Text 

	 Kok MO, Gyapong JO, Wolffers I, et al.: Towards fair and effective North-
South collaboration: realising a programme for demand-driven and locally 
led research. Health Res Policy Syst. 2017; 15(1): 96.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Kong C, Efrem M, Campbell M: Education versus screening: the use of 
capacity to consent tools in psychiatric genomics. J Med Ethics. 2020; 46(2): 
137–143.  
PubMed Abstract | Publisher Full Text 

	 Lasalvia A, van Bortel T, Bonetto C, et al.: Cross-national variations in 
reported discrimination among people treated for major depression 
worldwide: the ASPEN/INDIGO international study. Br J Psychiatry. 2015; 
207(6): 507–14.  
PubMed Abstract | Publisher Full Text 

	 Munung NS, Mayosi BM, de Vries J: Equity in international health research 
collaborations in Africa: Perceptions and expectations of African 
researchers. PLoS One. 2017; 12(10): e0186237.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Mwangi N, Zondervan M, Bascaran C: Analysis of an international 
collaboration for capacity building of human resources for eye care: case 
study of the college-college VISION 2020 LINK. Hum Resour Health. 2017; 
15(1): 22.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Neurogene.Org: Africa Ethics Working Grouo. 2017; [Accessed 05/02 2020]. 
Reference Source

	 Noormahomed E, Carrilho C, Ismail M, et al.: The Medical Education 
Partnership Initiative (MEPI), a collaborative paradigm for institutional 
and human resources capacity building between high- and low- and 
middle-income countries: the Mozambique experience. Glob Health Action. 
2017; 10(1): 1272879.  
PubMed Abstract | Publisher Full Text | Free Full Text

	 O'Brien P, Kajja I, Potter JM, et al.: Role of North-South Partnership in Trauma 
Management: Uganda Sustainable Trauma Orthopaedic Program. J Orthop 
Trauma. 2018; 32 Suppl 7: S21–s24.  
PubMed Abstract | Publisher Full Text 

	 Olapade-Olaopa EO, Baird S, Kiguli-Malwadde E, et al.: Growing partnerships: 
leveraging the power of collaboration through the Medical Education 
Partnership Initiative. Acad Med. 2014; 89(8 Suppl): S19–23.  
PubMed Abstract | Publisher Full Text 

	 Palk AC, Bitta M, Kamaara E, et al.: Investigating assumptions of 
vulnerability: A case study of the exclusion of psychiatric inpatients as 
participants in genetic research in low- and middle-income contexts. Dev 
World Bioeth. 2020; 20(3): 157–166.  
PubMed Abstract | Publisher Full Text 

	 Ramsay M: Growing genomic research on the African continent: The 
H3Africa Consortium. S Afr Med J. 2015; 105(12): 1016–7.  
PubMed Abstract | Publisher Full Text 

	 Ramsay M, de Vries J, Soodyall H, et al.: Ethical issues in genomic research 
on the African continent: experiences and challenges to ethics review 
committees. Hum Genomics. 2014; 8(1): 15.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Ramsay M, Sankoh O, As Mmembers of the AWI-Gen Study, et al.: African 
partnerships through the H3Africa Consortium bring a genomic dimension 
to longitudinal population studies on the continent. Int J Epidemiol. 2016; 
45(2): 305–8.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Roberts T, Gureje O, Thara R, et al.: INTREPID II: protocol for a multistudy 
programme of research on untreated psychosis in India, Nigeria and 
Trinidad. BMJ Open. 2020; 10(6): e039004.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Sayers GM: Should research ethics committees be told how to think? J Med 
Ethics. 2007; 33(1): 39–42.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Schizophrenia Working Group of the Psychiatric Genomics Consortium: 
Biological insights from 108 schizophrenia-associated genetic loci. Nature. 
2014; 511(7510): 421–7.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Stevenson A, Akena D, Stroud RE, et al.: Neuropsychiatric Genetics of African 
Populations-Psychosis (NeuroGAP-Psychosis): a case-control study protocol 
and GWAS in Ethiopia, Kenya, South Africa and Uganda. BMJ Open. 2019; 
9(2): e025469.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 The Lancet Global Health: Closing the door on parachutes and parasites. 
Lancet Glob Health. 2018; 6(6): e593.  
PubMed Abstract | Publisher Full Text 

	 Thornicroft G, Semrau M: Health system strengthening for mental health 
in low- and middle-income countries: introduction to the Emerald 
programme. BJPsych Open. 2019; 5(5): e66.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 University of Cape Town: Africa Focus on Intervention Research for Mental 
Health — AFFIRM. University of Cape Town, 2014; [Accessed 29/06 2020]. 
Reference Source

Page 5 of 5

Wellcome Open Research 2021, 6:190 Last updated: 02 AUG 2021

http://www.ncbi.nlm.nih.gov/pubmed/24050004
http://dx.doi.org/10.1177/15648265130342S115
http://www.ncbi.nlm.nih.gov/pubmed/31984205
http://dx.doi.org/10.1007/s40609-018-0128-6
http://www.ncbi.nlm.nih.gov/pmc/articles/6980236
http://www.ncbi.nlm.nih.gov/pubmed/29385197
http://dx.doi.org/10.1371/journal.pone.0191901
http://www.ncbi.nlm.nih.gov/pmc/articles/5792017
http://www.ncbi.nlm.nih.gov/pubmed/30605655
http://dx.doi.org/10.1016/j.neuron.2018.12.016
http://www.ncbi.nlm.nih.gov/pmc/articles/7191973
http://www.ncbi.nlm.nih.gov/pubmed/25601285
http://dx.doi.org/10.1016/j.tig.2014.11.004
http://www.ncbi.nlm.nih.gov/pmc/articles/4471134
http://www.ncbi.nlm.nih.gov/pubmed/30496105
http://dx.doi.org/10.1016/S0140-6736(18)32225-6
http://www.ncbi.nlm.nih.gov/pmc/articles/6227755
http://www.ncbi.nlm.nih.gov/pubmed/32001654
http://dx.doi.org/10.1126/science.aay8833
https://h3africa.org/
http://www.ncbi.nlm.nih.gov/pubmed/25568964
http://dx.doi.org/10.1057/jphp.2014.52
http://www.ncbi.nlm.nih.gov/pmc/articles/7100317
http://www.ncbi.nlm.nih.gov/pubmed/31724268
http://dx.doi.org/10.1111/dewb.12248
http://www.ncbi.nlm.nih.gov/pubmed/29132436
http://dx.doi.org/10.1186/s12961-017-0251-3
http://www.ncbi.nlm.nih.gov/pmc/articles/5683379
http://www.ncbi.nlm.nih.gov/pubmed/31563871
http://dx.doi.org/10.1136/medethics-2019-105396
http://www.ncbi.nlm.nih.gov/pubmed/26382952
http://dx.doi.org/10.1192/bjp.bp.114.156992
http://www.ncbi.nlm.nih.gov/pubmed/29036174
http://dx.doi.org/10.1371/journal.pone.0186237
http://www.ncbi.nlm.nih.gov/pmc/articles/5643046
http://www.ncbi.nlm.nih.gov/pubmed/28288650
http://dx.doi.org/10.1186/s12960-017-0196-1
http://www.ncbi.nlm.nih.gov/pmc/articles/5348790
https://neurogene.org/groups/aewg/
http://www.ncbi.nlm.nih.gov/pubmed/28452653
http://dx.doi.org/10.1080/16549716.2017.1272879
http://www.ncbi.nlm.nih.gov/pmc/articles/5328351
http://www.ncbi.nlm.nih.gov/pubmed/30247395
http://dx.doi.org/10.1097/BOT.0000000000001290
http://www.ncbi.nlm.nih.gov/pubmed/25072570
http://dx.doi.org/10.1097/ACM.0000000000000345
http://www.ncbi.nlm.nih.gov/pubmed/31943750
http://dx.doi.org/10.1111/dewb.12251
http://www.ncbi.nlm.nih.gov/pubmed/26792157
http://dx.doi.org/10.7196/SAMJ.2015.v105i12.10281
http://www.ncbi.nlm.nih.gov/pubmed/25145346
http://dx.doi.org/10.1186/s40246-014-0015-x
http://www.ncbi.nlm.nih.gov/pmc/articles/4420849
http://www.ncbi.nlm.nih.gov/pubmed/26659658
http://dx.doi.org/10.1093/ije/dyv187
http://www.ncbi.nlm.nih.gov/pmc/articles/5841636
http://www.ncbi.nlm.nih.gov/pubmed/32565481
http://dx.doi.org/10.1136/bmjopen-2020-039004
http://www.ncbi.nlm.nih.gov/pmc/articles/7311008
http://www.ncbi.nlm.nih.gov/pubmed/17209109
http://dx.doi.org/10.1136/jme.2005.014688
http://www.ncbi.nlm.nih.gov/pmc/articles/2598080
http://www.ncbi.nlm.nih.gov/pubmed/25056061
http://dx.doi.org/10.1038/nature13595
http://www.ncbi.nlm.nih.gov/pmc/articles/4112379
http://www.ncbi.nlm.nih.gov/pubmed/30782936
http://dx.doi.org/10.1136/bmjopen-2018-025469
http://www.ncbi.nlm.nih.gov/pmc/articles/6377543
http://www.ncbi.nlm.nih.gov/pubmed/29773111
http://dx.doi.org/10.1016/S2214-109X(18)30239-0
http://www.ncbi.nlm.nih.gov/pubmed/31685066
http://dx.doi.org/10.1192/bjo.2019.9
http://www.ncbi.nlm.nih.gov/pmc/articles/6688463
http://www.affirm.uct.ac.za/

