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Summary 
With the sequencing of the human genome, biomedical research has increasingly become a data-
intensive venture that requires collaboration between researchers and institutions. Research 
ethics review committees can serve as gatekeepers for such collaboration, particularly when the 
research spans across Canadian institutional, provincial or international borders. Understanding 
how research ethics review policies (dis)enable scientific collaboration in genomics and related  
–omics disciplines (referred hereafter as infrastructure sciences) is therefore critical to 
accelerating clinical innovation in Canada. Genomic research involving children can further 
accentuate this need, as their inability to consent underpins their status as a vulnerable population 
in research. This PhD thesis will study the relationship between research ethics review policy 
and data sharing practices for infrastructure science projects involving children in Canada.  
Little empirical research to date quantifies the resource demands of existing ethics review 
procedures for pediatric infrastructure research in Canada, nor what impact they have on data 
sharing and collaboration among researchers in this field. The purpose of this thesis is twofold: 
1) to examine the effects of existing ethics review approval mechanisms on the propensity to 
share research data among principal investigators involved in pediatric genomic projects; and 2) 
to develop a Canadian policy framework that identifies the ethical, legal, social and scientific 
priorities necessary for sharing pediatric research data. Taken together, both studies fill a 
knowledge void at the nexus of applied bioethics and Canadian health policy development for 
pediatric infrastructure science.  
 

I. Background 
 

Section 1.1 Research ethics: a historical overview 

Research ethics review is a requisite process of conducting research with humans not only in 
Canada, but also in most jurisdictions worldwide. Research ethics review as a procedural fixture 
in conducting clinical research emerged in the wake of atrocities committed at Nuremburg. 
Reeling from the devastation of World War II (WWII), the international community drafted the 
UN Declaration of Human Rights [1] and the Nuremburg Code. The latter established ten 
principles for the treatment of humans in research. It introduced for the first time the concepts of 
voluntary and informed consent; the necessary absence of coercion in research participation; the 
ethical significance of a scientifically sound experimental design and research question; and the 
notion of anticipated benefit to the participant and society, among others. Importantly, “incidents 
such as these [Nazi experiments] triggered the cross-over of ethical theory from the 
philosophical backwaters of academe to the public realm of institutional life, professional 
practice, and law”[2]. In 1964, the World Medical Association expanded on the ten original 
principles outlined in the Nuremburg code to draft the Declaration of Helsinki [3]. The 
Declaration loosened the strict consent requirement and included a special mandate for research 
involving vulnerable populations (including children). The Declaration remained legally non-
binding (?), however. Although recognized as the central research ethics principles, the 
Declaration failed to prevent human rights violations and research abuses within the scientific 
community.   

It was not until Henry Beecher’s seminal publication exposing the unethical behavior of medical 
researchers[4] that a formal investigation into federal reform was initiated in the United States. 
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This investigation led to what is now referred to as the Common Rule, and later inspired a 
similar initiative in Canada that resulted in the Tri Council Policy Statement: Ethical Conduct for 
Research Involving Humans in 1998 [5]. Although the provinces maintain their jurisdiction over 
matters of healthcare and health policy, adherence to the TCPS2 is binding in order to receive 
federal research funds. The TCPS was modified in 2001, 2010 and most recently in 2014, but 
with minimal revisions to its special protections for ‘vulnerable’ groups in research.  

Section 1.2 Vulnerable populations                 
The ethical justification for special ethical protections—such as for incompetent adults, pregnant 
women and children—follows that the research enterprise may be able to exploit some groups 
[6]. Vulnerability as a result of social marginalization, poverty, cognitive impairment or 
cognitive (under)development (to name a few) can impose undue pressure and influence on 
decision-making. Bamford clarifies how an enhanced philosophical understanding of 
vulnerability is needed if research ethics review is to mitigate the aforementioned consequences 
it perpetuates in the research experience, especially in health services research [7]. Lange et al. 
categorize sources and temporalities of vulnerability that are pertinent to research ethics: 
inherent, situational and pathogenic. Inherent vulnerability refers to a level of dependency on 
others that is an “inescapable element of the human condition,”[8] while situational vulnerability 
can be temporary or ongoing and is socially, politically or economically context-specific. In 
contrast, pathogenic vulnerability can “arise from dysfunctional social or personal 
relationships...often characterized by injustice, persecution or political violence. Sometimes 
pathogenic vulnerabilities arise when social policies aimed at protecting against situational 
vulnerabilities have the perverse effect of generating new vulnerabilities.”[8]    
 
The source of children’s vulnerability in research can more appropriately be classified as 
situational according to Lange’s distinctions. Their inability to consent is temporal upon reaching 
the age of majority. Children without surrogate decision-makers can, however, be excluded from 
research meant to better understand pediatric health and/or provide improved health services. 
Exclusion from research, in turn, creates knowledge gaps that prevent health improvements in 
this population as a whole[9]. In general, full and informed consent requires understanding of the 
study procedures, its anticipated risks, and appreciation for both the current and future 
implications of research participation. Parents, legal guardians or, in some circumstances, the 
State are charged with consenting on behalf of the child and in accordance with the child’s best 
interests [10, 11].     
 
Biomedical research with children, and indeed with ‘vulnerable’ groups generally, therefore 
presents a classic ethical tension. Children warrant special ethical protections as a result of their 
situational vulnerability, however they should not be categorically excluded from research that 
anticipates the contribution of new knowledge for improving their health and wellbeing. 
Although this tension is not new, the type of risks genomic research poses to children, and the 
approaches research ethics review committees employ to minimize them are unique. 
 
Section 1.3 A changing biomedical research landscape 
Sequencing the first human genome marked an evolution in the conduct of biomedical research 
[12, 13], including in pediatrics [14, 15]. Biomedical research has also increasingly become a 
data-intensive venture [16] that requires collaboration between researchers and institutions[17–
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22]. The massive amounts of data needed to power sound statistical associations between the 
genome and (childhood) diseases substantiate this need to collaborate. As such, sequence data is 
the engine of genomics and related ‘omics’ disciplines and data sharing the vehicle by which 
bench-to-bedside translation [23] proceedsi. According to current evidence, the time between 
bench and bedside is on average 17 years[24]. Research ethics review is an important landmark 
on this translational continuum[25] that sees the mobilization of new biomedical knowledge into 
improved standards of care. Sharing research data fulfills dual imperatives inherent to any 
translational endeavor: a scientific imperative arises in the need to determine underlying genetic 
determinants of disease, and an ethical imperative arises to deliver on the anticipated benefits 
upon which the risks to research participants rest. For research ethics review committees (REC) 
and data access committees (DAC), genomics—herein referred to more broadly as the 
infrastructure sciences[26] to include any research discipline where human sequence data is the 
only unit of analysis—raises chiefly informational rather than physical risks [27]. These risks 
require that RECs and DACs ensure data-specific, albeit proportional protections [28].  
 
This is also the case for infrastructure science with children. Their inability to consent research 
alone (except for some minimal risk forms of research in some jurisdictions [29]) underpins 
children’s status as a situationally vulnerable population described earlier. Concerns regarding 
data privacy and security can be accentuated when children are involved in the infrastructure 
sciences [30], particularly when use of data for future, as-yet unspecified research is the norm 
rather than the exception [31–33]. Collaboration among researchers who share data has 
nevertheless led to significant advancements in understanding childhood diseases. Most notable 
are advances in pediatric oncology [14], rare genetic disease[34] and autism[35]. It is therefore 
the charge of RECs to balance the informational risks to children’s data with the anticipated 
benefits of research using the data. The TCPS2 outlines three organizational models for RECs to 
achieve this mandate: independent, delegated, reciprocal (see Table 1). Until recently, the 
independent model was the most widely adopted in Canada. Although it preserves provincial 
organization of RECs and institutional oversight over research activities, the independent model 
hinders multi-site research collaboration necessary for innovation in the pediatric infrastructure 
sciences[36, 37]; exacerbates procedural delays; and is costly to the healthcare system [38–41]. 
At worst, the delays brought on by REC approval processes may be responsible for patient deaths 
[42].  
 
A distinction between multi-site and multi-jurisdictional research should be emphasized here. 
Whereas multi-site research implies the project takes place across individual research sites, 
multi-jurisdictional refers to participating research sites across different legal jurisdictions. Multi-
jurisdictional research, and the ethics review processes required to approve it, adds to the 
procedural complexity of multi-site studies. Ethics review of multi-jurisdictional studies must 
reconcile the regulatory as well as legal differences among all participating sites. In jurisdictions 
where policies governing health research are not federalized—such as in Canada—multi-
jurisdictional ethics review can further complicate researchers’ ability to collaborate. Each 
jurisdiction can come equipped with its own regulatory mechanisms, procedures and 
bureaucracies that pose practical and interpretive challenges [37, 43] for RECs. Regulatory and 
ethics policies must therefore be able to respond to the multi-jurisdictionality that research 
collaborations invite in the infrastructure sciences [44]. 
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Feedback from the broader infrastructure science and clinical communities overwhelmingly 
contest the ability of current approval mechanisms to ensure adequate protections while 
simultaneously enabling innovation. As a result, it is anticipated that clinical discovery may be 
stalled at the gatekeeping stage that research ethics review occupies on the translational 
continuum.  
 
Some scholars have argued against the mandatory nature of ethics review itself, citing cost as a 
key inhibitor to clinical translation[45]. The inhibitive aspects of ethics governance can be 
heighted for multi-site studies as a comparative case study of clinical trials in the UK 
demonstrated [46]. Some qualitative researchers warn of how centralized review models might 
further reinforce the biomedical paradigms under which the ethics of qualitative research is often 
(inappropriately) based [47]. Others consider an REC’s evaluation of scientific merit akin to 
subjecting the study to ‘double jeopardy.” Such misunderstanding of the primary role for ethics 
review—and ethics governance of science generally—may be contributing to delays[48]. Shaw et 
al provide one definition for governance as it relates to research: “Governance is the system of 
administration and supervision through which research is managed, participants and staff are 
protected, and accountability is assured”[49]. The scope of, and protections afforded pursuant to 
existing conceptions of research governance are hence in question [50]. This is particularly true 
as the ‘status quo’ mechanisms of ethics governance highlight its misalignment with emerging 
ethical priorities in the infrastructure sciences.  

 
Section 1.4 Canadian reforms and the principle of mutual recognition 
Only recently have the procedural issues and research delays attributable to multisite/jurisdiction 
ethics review translated into health policy action in Canada [51]. A number of provinces (i.e. 
AB, BC, QC, ON) and pediatric research networks (Maternal Infant Child Youth Network, 
MICYRN) are in the process of reforming research ethics review pursuant to the principle of 
mutual recognition and reciprocity [52–55]. That is, an REC accepts the decisions of other RECs 
with an agreed upon level of oversight [56, 57]. RECs with reciprocal agreements may better 
complement the volume and nature of multi-site collaboration that infrastructure science 
typifies[57], and is thought to more proportionately respond to the informational risks it poses to 
child participants. Models of centralized review have also demonstrated cost savings 
(approximately $717 for initial reviews) in the United States [58]. 
 
Table 1—Three models of ethics review outlined in the TCPS2 for research involving multiple 
RECs in Canada[5] 
 

Model TCPS2 Definition 
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Independent 
Ethics Review 
by Several 
REBs 
(independent) 

The REBs involved at each participating institution conduct an independent 
research ethics review and provide their separate decisions, either 
concurrently or sequentially. The level of ethics review for research that 
involves multiple REBs and/or institutions shall be proportionate to the risk 
involved in the research (see Article 6.12). Ethics review of the proposed 
research at each collaborating institution helps to ensure that local issues and 
values are taken into consideration […] When multiple REBs are involved, 
the principal investigators should work with their REBs to formulate a 
strategy to address procedural inconsistencies or substantive disagreements 
that may arise among the participating REBs. […] 

Research 
Ethics Review 
Delegated to an 
External, 
Specialized or 
Multi-
Institutional 
REB 
(delegated) 

Institutions may allow research on specialized content or research methods 
to be reviewed by an external, specialized or multi-institutional REB, where 
such a body exists. External, specialized or multi-institutional REBs may be 
established regionally, provincially/territorially or nationally, as necessary. 
Two or more institutions may choose to create a single joint REB, or to 
appoint an external REB, to which they delegate research ethics review. This 
delegation of review may be based on geographical proximity or other 
considerations such as resources, volume of reviews or shared expertise […] 
In the official agreement between the selected REB and the institutions 
submitting research for ethics review, the external, specialized, or multi-
institutional REB shall agree to adhere to this Policy […] 

Reciprocal 
REB Review 
(reciprocal) 

Multiple institutions may enter into official agreements under which they 
will accept, with an agreed level of oversight, the research ethics reviews of 
each other’s REBs. This might involve specific agreements between 
institutions for sharing their workload. Alternatively, institutions may decide 
that reciprocity agreements should be established for the ethics review of 
each relevant re- search proposal on a case-by-case basis. In either case, 
researchers shall ensure that the reviewing REB is provided with any 
relevant in- formation about the local populations and circumstances that 
would ordinarily be available to the local REB, and that may have a bearing 
on its review. The reviewing REB might call upon local REBs to provide 
information in addition to that provided by the researchers. 

 
Proposals to pilot centralized models between RECs have been suggested[59], but few are 
pediatric-specific[60] or explicitly address the regulatory and ethical challenges of sharing 
pediatric research data [43]. Little empirical research to date quantifies the resource demands of 
existing ethics review procedures for pediatric infrastructure research in Canada[51], nor what 
impact they have on data sharing.  
 

II. Research Problem 
Existing research ethics review mechanisms and procedures in Canada do not complement the 
collaborative, data-driven nature of research in the pediatric infrastructure sciences. These 
procedural challenges are, however, primarily narrative in scope[37]. There is limited evidence 
of the specific time and financial resource demands associated with existing ethics review 
mechanisms and procedures for pediatric infrastructure science projects in Canada. Furthermore, 
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no study has yet explored how these existing procedures and mechanisms influence the 
propensity to share data derived from infrastructure science involving children, nor whether 
specific pediatric protections—distinct from adult ones—are required to facilitate data sharing in 
this field.  
 

III. Objectives 
 
This PhD thesis will explore the relationship between research ethics review processes and data 
sharing practices for infrastructure science projects involving children in Canada. Its purpose is 
twofold: 1) to examine the effects of existing ethics review approval mechanisms on the 
propensity to share research data among the principal investigators for the 6 pediatric 
infrastructure studies funded since 2010 by the Genome Canada-CIHR Large-Scale Applied 
Research Project Competition in Genomics and Personalized Health (GAPH)[61]; and 2) to 
develop a policy framework that identifies the ethical, legal, social and scientific priorities 
necessary for sharing pediatric research data in Canada.  
 

IV. Methodology and Theoretical Approach 
                                        

The aforementioned objectives will be achieved by carrying out two, interrelated studies. 
Previous research in ethics governance of science and data sharing has treated these two areas as 
separate domains of research inquiry. Where data exists on the resources required to achieve 
ethics approval, it is limited to multi-site clinical trials (rather than infrastructure science) and 
does not involve children. This thesis proposes to use qualitative approaches, namely case study 
and Policy Delphi, to forge the missing link between research ethics review and data sharing in 
the pediatric infrastructure sciences. The complex interplay of contextualizing normative ethics, 
charting the uncertain sociotechnical future of genomics, and delivering on national health 
research priorities involving children makes this thesis conducive to investigation using 
qualitative approaches. Indeed, “the particular niche and contribution of qualitative methods in 
uncovering unanticipated consequences come from openness of inquiry: asking open-ended 
interview questions, doing fieldwork in a way that is open to anything that turns up, studying 
documents to find patterns that are hidden in the details, and observing with open eyes and an 
open mind” [62].  

The proposed thesis will furthermore provide insight into how the science of science policy 
unfolds in an ethically uncertain context by adopting a critical realist approach. That is, 
knowledge generated from the research is based on conjecture of the relationships linking 
available evidence together at the time of study [63]. This postpositivist posture accepts that not 
all knowledge is inherently foundationalist (as does positivism) and moves away from 
verification to falsification. Postpositivism acknowledges the problem of a rigid dualism between 
the researcher and researched, and aims to “redress some of the problems noted above 
[intraparadigm critiques] by doing inquiry in more natural settings, collecting more situational 
information, and reintroducing discovery as an element in inquiry and in the social sciences 
particularly solicit ‘emic’ viewpoints to assist in determining the meanings people ascribe to 
their actions…” [64]. Like the evolution in biomedical approaches initiated in the wake of the 
Human Genome Project, so too have epistemological paradigms shifted to reflect how scientific 
knowledge is produced and consumed. A separate branch of philosophy pertinent to the 
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phenomena under study has emerged as a result, the philosophy of data-intensive science[65]. It 
proposes a new mode of empiricism based on an epistemological strategy “to use guided 
knowledge discovery techniques to identify potential questions (hypotheses) worthy of further 
examination and testing.” Specifically, a postpositivist framing of the philosophy of data-
intensive science is 

concerned with the foundations, methods, and implications of data- intensive 
science; the definitions, meaning, knowledge production possibilities, 
conceptualizations of science and discovery, definitions of knowledge, proof 
standards, and practices in situations of computationally-intensive science 
involving large-scale, high-dimensional modeling, observation, and 
experimentation in network environments. Footnote? 

This thesis aims to better understand how the “foundations, methods and implications” of the 
pediatric infrastructure sciences are reconfiguring governance strategies in research ethics review 
in Canada. In line with the abductive allowances implicit in a critical realist framing [66] of data-
intensive philosophies, the thesis will enable a form of technocriticism according to Lyotard 
[67]. In his view, innovation as a product of science and technology are inherent facets of the 
postmodern condition, though are creating what he terms incommensurable ‘differends.’ A 
differend is defined “case of conflict between parties that cannot be equitably resolved for lack 
of a rule of judgment applicable to both. In the case of a differend, the parties cannot agree on a 
rule or criterion by which their dispute might be decided.” The differend is metaphoric of the 
‘local territorializing’ that may be in part responsible for the resistance in adopting centralized 
models of ethics review. For Lyotard, science and technology of postmodernity is crafted by 
knowledge in the highly computerized and technical society to emerge at the end of the WWII. 
This time period is also significant in the regulatory history of research ethics review (see 
Background). The legitimation of knowledge produced and consumed increasingly relies on 
State involvement, according to Lyotard. This is particularly evident as knowledge/data is 
banked. Population of, and access to this knowledge/data is under regulatory purview of data 
protection law. The ‘local territorializing’ that sustains institution-centered models of ethics 
review may also be gradually succumbing to market pressures that prioritize efficiency and 
productivity that maximize returns the State makes in its research investments.    

The two studies will deconstruct ethics review policy relevant to infrastructure science research 
involving children in Canada. It then proposes to reconstruct an ethical framework that better 
meets evolving data sharing priorities in the pediatric infrastructure science field. The first 
research question, What is the average time and cost from submission to approval of pediatric-
specific infrastructure science projects funded by the GAPH program since 2010? will generate 
the necessary quantitative data to characterize the current demands on time and financial 
resources that the ethics review process imposes on pediatric infrastructure science researchers. 
The second research question, How do the resource demands of multi-site/jurisdictional ethics 
review approval influence data sharing practices among principal investigators involved in 
pediatric infrastructure sciences projects in terms of average cost and time (from submission to 
decision)? makes the necessary policy-process link between research ethics review and its 
impact on data sharing in the pediatric infrastructure sciences. This link lies at the heart of the 
existing knowledge gap. Further investigation of this link requires triangulation of varied types 
of data, including i) discrete time and cost figures retrieved from textual documents and REC 
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archives; and ii) language-based data derived from interviews with principal investigators in 
order to critically deconstruct the link between existing ethics review policies (using Lyotard’s 
‘differends’ theory) and propensity to share research data. A comparative case study of pediatric 
infrastructure science projects in Canada is ideal in this regard. The comparative case study 
affords an explanatory approach to investigating the boundaries between contemporary 
phenomena (pediatric data sharing and research ethics review) and their real-world contexts 
(Canadian research policy) using varied sources of data and analytical strategies [68].   

The third research question, What ethical, legal, and social and scientific considerations enable 
data sharing in the pediatric infrastructure sciences from the points of view of policy, research 
and patient stakeholders? mobilizes findings from the first research question to develop a 
framework for data sharing in the pediatric infrastructure sciences. Using a policy Delphi 
research design, this second study will engage key stakeholder groups in the construction of new 
normative foundation(s) for data sharing ethics in pediatrics. Taken together, both studies fill a 
knowledge void at the nexus of applied bioethics[69] and health policy development[70] in 
Canada. 

V. Methods 
 
Objective 1 
Section 5. 1 Research questions 
What is the average time and cost from submission to approval of pediatric-specific 
infrastructure science projects funded by the GAPH program since 2010? How do the resource 
demands of multi-site/jurisdictional ethics review approval influence data sharing practices 
among Canadian principal investigators involved in pediatric infrastructure sciences projects in 
terms of average cost and time (from submission to decision)? 
 
Section 5.2 Research design 
The GAPH projects present independently occurring cases that afford a comparative analysis of 
the research ethics review processes required for research typified in the pediatric infrastructure 
sciences. A multiple holistic comparative case study based on the analytical approach of Yin is 
proposed to answer the above research question. According to Yin, case study research has a 
twofold definition that covers its scope and relevant features, respectively: 
 

1. A case study is an empirical inquiry that investigates  
• a contemporary phenomenon (the “case”) in depth and within its real-

world context, especially when the  
• boundaries between phenomenon and context may not be clearly evident 

2. A case study inquiry  
• copes with the technically distinctive situation in which there will be many 

more variables of interest than data points, and as one result  
• relies on multiple sources of evidence, with data needing to converge in a 

triangulating fashion, and as another result  
• benefits from the prior development of theoretical propositions to guide 

data collection and analysis (rise of the ‘differend’ in local research ethics 
review) 
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The contemporary nature of the social phenomenon under study (research ethics review and its 
influence on data sharing in the pediatric infrastructure sciences) is coherent with the case study 
method outlined by Yin. The independence of the cases, the across-case comparison objective 
and variety of evidence needed to answer the above research question underpin the rationale to 
use a comparative case study design. In particular, this case study will serve an explanatory 
purpose that relates the discrete resource demands associated with research ethics review (in 
terms of time and cost) and the propensity of researchers to share data in the pediatric 
infrastructure sciences.  
 
Section 5.3 Definition of the case 
Genome Canada launched the first Large-Scale Applied Research Project Competition in May of 
2010, and a second competition in 2012. Both competitions funded projects that harnessed 
emerging genomic technologies to improve the health of Canadians, and more specifically “how 
genomics-based research can contribute to a more evidence-based approach to health and 
improving the cost-effectiveness of the health-care system” [71]. The GAPH projects selected 
for comparison in this study adhere to the following case criteria: 
 

• The project is pediatric-specific with a focus on diseases affecting 
children or adolescents (newborns to age 18).   

• The project is multi-site and/or multi-jurisdictional 
• The project obtained approval, or is in the process of obtaining approval 

from the appropriate REC(s) 
• The project involves the collection, use and analysis of sequence data 

and/or biological samples from children 
 
Six projects meet these inclusion criteria since the start of the GAPH program in 2010, and will 
serve as the relevant cases for investigation in this proposed case study (Table 2).  
 
Table 2—All pediatric infrastructure science projects funded by the Genome Canada-CIHR 
Large-Scale Applied Research Project Competition in Genomics and Personalized Health 
(GAPH) since 2010ii 

Year 
funded 

Project details  

2010 Stratifying and targeting pediatric medulloblastoma through genomics                                 
PIs: Michael Taylor, Marco Marra, David Malkin                                                                   
Hospital for Sick Children 

2012 Personalized medicine in the treatment of epilepsy                                                                      
PI: Patrick Cossette                                                                                                                   
Centre hospitalier universitaires de l'Universite ́ de Montréal 
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Section 5.4 Participants 
In addition to document analysis, interviews are customary in the comparative case study 
proposed by Yin. As such, interviews with the 8 principle investigators involved in each of the 6 
GAPH projects will be conducted (Table 2), along with project leads at each respective research 
site (approximately 30 total). These interviews will provide insight, from the perspective of 
researchers directly involved in pediatric infrastructure science into how resource demands of the 
ethics review process influence their data sharing practices.  
 
Section 5.5 Data collection 
REC documents, interviews and online project content for each of the 6 pediatric-focused GAPH 
studies will be collected and stored systematically in a qualitative database that will be created 
specifically for this portion of the study. It will include: 
 

• Original GAPH application to Genome Canada-CIHR (to confirm all 
collaborating sites) 

• Project details, objectives and updates obtained from online content (search 
trails documented systematically) 

• Applications to participating RECs (to confirm date of submissions 
• Transcripts from interviews with PIs and site-specific project leads 

 
Document reviews (REC applications, requests for approvals, decisions and written REC 
correspondence) will be conducted for each of the 6 GAPH cases. Interview transcripts with key 
informants will also be conducted and analyzed using thematic content analysis after transcribing 
verbatim. Document reviews will use descriptive statistics to determine i) the total cost of ethics 
approval at each participating site in the 6 GAPH projects and ii) the time required from 
submission to approval at each site.  
 
Section 5.6 Data analysis 

Biomarkers for pediatric glioblastoma through genomics and epigenomics                             
PI: Nada Jabado 
McGill University Health Centre  

Enhanced CARE for RARE genetic diseases in Canada 
PI: Kym Boycott 
Children’s Hospital of Eastern Ontario and University of Ottawa  

Autism spectrum disorders: Genomes to outcomes                                                                     
PI: Stephen Scherer 
The Hospital for Sick Children  

The microbiota at the intestinal mucosa-immune interface: A gateway for 
personalized health 
PI: Alain Stintzi  
Children’s Hospital of Eastern Ontario and University of Ottawa  
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An approach combining Yin’s explanation-building technique with pattern matching is proposed 
[68] to analyze the multiple case-study data for Objective 1. The pattern-matching technique is 
useful for the across-case comparison of quantitative data (time and cost resources) collected 
from REC applications. In addition, the explanation-building technique facilitates the iterative 
task of conceptually linking research ethics processes and data sharing in the pediatric 
infrastructure sciences using interview transcripts. Yin asserts of the explanation-building 
technique, 
 

In most case studies, explanation building occurs in narrative form. Because 
such narratives cannot be precise, the better case studies are the ones in which 
the explanations reflect some theoretically significant propositions, whose 
magnitudes might start to offset the lack of precision. For example, the causal 
links may reflect critical insights into public policy process or into social 
science theory. The public policy propositions, if correct, could lead to 
recommendations for future policy actions…[68] 

 
In operational terms, the explanation-building technique unfolds in the following sequential 
steps: 
 

• Making an initial theoretical statement or an initial explanatory 
proposition (i.e. ‘local territorializing’ reinforcing a differend that 
prevents centralized ethics review) 

• Comparing the findings of an initial case against such a statement or 
proposition 

• Revising the statement or proposition 
• Comparing other details of the case against the revision 
• Comparing the revision to the findings from a second, third, or more 

cases [68] 
 
First, the time between submission and REC approval will be determined from REB applications 
and related documents provided by project PIs, primarily using time stamps on email 
correspondence between members of the research team and the RECs. This documentation will 
be triangulated with, and further supplemented by interview data transcribed verbatim from PIs 
of the 6 GAPH studies. Financial resources will be calculated for each of the 6 GAPH projects in 
terms of labor and materials required for preparing initial REC applications, and any subsequent 
revisions to the application until approval. Descriptive statistics will then enable across-case 
comparison of these figures with the remaining GAPH studies.  
 
Analysis of combined textual and dialogical data will rely on the initial theoretical proposition 
that the “local territorializing” dominates pediatric research ethics review. That is, Canadian 
provinces to date privilege the independent model of ethics review for its: confined locus of 
control over institutional research activities, namely for liability purposes; local knowledge of 
available institutional resources; and shared sociocultural knowledge with perspective research 
populations. The analysis will seek to explain how “local territorializing” manifests a differend 
in ethics review governance, and in turn limits data sharing capacities for researchers involved in 
the 6 GAPH projects.  
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The initial analytical strategy will leave open the possibility for inductive theoretical 
propositioning and interrogation of rival explanations. Yin’s ‘real-world’ rivals are most relevant 
in this regard, particularly comingled rival, rival theory and super rivaliii. Ideally, this thesis 
adopts the position that “more rivals your analysis addresses or rejects, the more confidence you 
can place in your findings”[68].  
 
Objective [2] 
Section 5.7 Research question  
What ethical, legal, and social and scientific considerations enable data sharing in the pediatric 
infrastructure sciences from the points of view of policy, research and patient stakeholders? 

Section 5.8 Research design                    
The conventional Delphi method was first used in technological forecasting when the United 
States Air Force sponsored the Rand Corporation in the 1950’s to design a consensus opinion 
study on the projected threat of nuclear attack [72]. Delphi studies have since been adopted to 
answer policy questions within myriad other research disciplines [73], including emerging 
biomedical technologies (such as genomics). This is especially true when the ethical, legal, social 
and scientific implications of a technology’s use competes with other societal interests [74–76]. 
The proposed thesis adopts Linstone and Turoff’s definition of a ‘policy question’ as “one 
involving vital aspects, such as goal formation, for which there are no overall experts, only 
advocates and referees. Its resolution must take into consideration the conflicting goals and 
values espoused by various interest groups as well as the facts and staff analyses.” [77] In doing 
so, the Policy Delphi serves as the “precursor to committee activities” that “revive the advocacy 
process in government through improving the effectiveness of lateral policy formulating 
committees” [78]. While the conventional Delphi is typically a decision-making tool, the “policy 
Delphi is thought of as a decision-facilitation tool”[79] and aligns more closely with the 
framework formulation objective of this thesis. Turoff defines the Policy Delphi as “a method for 
the systematic solicitation and collection of informed judgments on a particular topic” [78] using 
multi-round survey methods to explore areas of consensus among stakeholders rather than 
experts. Cookson further illustrates the conceptual and analytical differences between both 
Delphi models:  

As distinct from Delphi, Policy Delphi does not seek to establish consensus 
relative to a specific reality. Rather it makes allowance for and indeed encourages 
elucidation of not only convergent but also legitimate and valid divergent 
responses. It is particularly useful when the focus is not on consensus per se, but 
rather on exploration of alternatives, and pro and contra arguments for those 
alternatives” [80].  

The ethical-legal complexity of data protection and special regulatory requirements for research 
involving children—in the infrastructure sciences or otherwise—underpin why the policy Delphi 
is an ideal method to develop a data sharing framework specific to research in the pediatric 
infrastructure sciences. While both the conventional and Policy Delphi share procedural 
elements, the following sequence is typical of the latter and will be used as a guide for this thesis: 

1. Formulation of the policy issue—What is the issue that should be under consideration? 
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How should it be stated? 
2. Exposing the options—Given the issue, what are the policy options available? 
3. Determining initial positions on the issues—Which are the ones everybody already 

agrees upon and which are the unimportant ones to be discarded? Which are the ones 
exhibiting disagreements among respondents?  

4. Exploring and obtaining the reasons for disagreements—What underlying 
assumptions, views or facts are being used by the individuals to support their respective 
positions? 

5. Evaluating the underlying reasons—How does the group view the separate arguments 
used to defend various positions and how do they compare with one another on a relative 
issue? 

6. Re-evaluating the options—Re-evaluation is based upon the views of the underlying 
‘evidence’ and the assessment of its relevance to each position taken [77] 

A critical assessment of the empirical and grey literature will be combined with key informant 
interviews conducted during the comparative case study to achieve the first three steps in the 
Policy Delphi process: formulate the policy issue, determine initial policy options and determine 
initial positions on the policy issue. The review will draw from the pediatric research ethics 
review and genomic data sharing literature to establish a practical as well as a theoretical linkage 
between the two. It will moreover consider whether the pediatric infrastructure science context is 
unique in this regard. Although the procedural, interpretive and scientific considerations of data 
sharing in the Canadian policy context will be the focus of the thesis, the limited evidence 
requires that the review also draw from the literature describing research ethics review models in 
other jurisdictions that operationalize mutual recognition for comparison (i.e. Australia and the 
U.S.). Interviews with a subset of key actors involved in research ethics review reform, pediatric 
data sharing and pediatric ethics across Canada inform will inform the initial policy options to 
propose to the collective Policy Delphi group.       

The first round of the Policy Delphi will begin by exploring participant’s views on the initial 
policy issues, options and positions. All subsequent rounds in the Delphi process will be online 
so as to engage the widest stakeholder audience. Respondents will be asked in an online survey 
to rate the ethical, legal, social (ELSI) considerations they perceive most important for 
facilitating data sharing in pediatrics based on the review of the literature and informant 
interviews preceding this round. In addition to rating these proposed considerations, they will 
also be asked to provide justification and rationale for them. In the second round, respondents 
will evaluate the suggestions proposed (using rating scores and elaborating on their rationales 
from the first round), as well as provide other policy options if applicable. The third round will 
further elaborate on the policy options using the rationales provided in the second round. The 
final product of the Policy Delphi will be a framework that is reflective of the group’s most 
highly rated ELSI priorities for data sharing and, most importantly, why respondents consider 
them priorities[79].          

Section 5.9 Participants                                 
In order to maximize the transferability of the results and ensure statistical feasibility[81], I plan 
to recruit between 50-75 participants for the Policy Delphi. Linstone and Turoff propose 
selecting ‘advocates and referees’ for the Policy Delphi rather than ‘experts’ per se given the 
multidisciplinary nature of policy questions and policy-making processes. In accordance with this 
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position, eligible participants will have some, or all of the following policy experience, they: 
currently work either as a clinician and/or researcher in the pediatric infrastructure sciences (see 
Schofield et al.); have undergone ethics review for a multi-site/jurisdictional research project; are 
involved in policy reforms to research ethics review processes at the provincial, national or 
international level; or are beneficiaries of clinical advancements achieved in the pediatric 
infrastructure sciences. Participants will therefore represent health policy, research and patient 
stakeholder groups from the following (inter)national organizations (Table 3).  

Section 5.10 Recruitment                                       
Upon receiving ethics approval for this study, eligible participants will be invited via notices sent 
using electronic mail, and at the May 2016 joint conference of the Canadian Bioethics Society 
and Canadian Associate of Research Ethics Boards. 

Section 5.11 Data collection and analysis                                 
In contrast to the interquartile range—used in most conventional Delphi studies to summarize 
policy points and spread in the distribution of this consensus—the consensus and support  

Table 3—Proposed participant list by stakeholder group and organization 

Stakeholder group Organizations 

International data 
sharing  

• Ethics and Regulatory working of the Global Alliance for 
Genomics and Health [82] 

• Pediatric Working Group of the Global Alliance for Genomics 
and Health 

Canadian research ethics 
review governance 

• Ethics Platform working group of MICYRN[83] 
• Canadian Association of Research Ethics Review Boards [84] 

Pediatric research 
consortia 

• The International CHildhood Astrocytoma INtegrated Genomic 
and Epigenomic Consortium (iCHANGE) [85] 

• Finding of Rare Disease Genes Canada Consortium FORGE[86] 

Pediatric patient 
advocacy groups 
(Canadian chapters) 

• Canadian Organization for Rare Diseases (CORD)[87]  
• Children’s Oncology Group Foundation [88] 

 

approach better highlights the rationales and ethical arguments respondents express [79]. Because 
the data sharing framework aims to characterize and justify the most important ELSI criteria in 
pediatric infrastructure sciences, a classification system according to consensus rankings and 
support will be used to statistically analyze each set of ratings. Ratings will therefore be 
established based on the relative importance, desirability, confidence and feasibility [78] 
respondents attribute to the ELSI criteria for data sharing in the pediatric infrastructure sciences. 
Most importantly, the consensus and support approach provides the level of insight necessary to 
inform “whether the group supported, opposed, or was ambivalent towards an option; whether 
the group was split…or whether no clear picture of support emerged” with respect to criteria for 
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a pediatric-specific data sharing framework [79]. It coheres with the deliberative ethos of 
normative ethics, which should lie at the heart of responsible governance [89], and complements 
the knowledge translation plans to follow from the introduction of this framework (see also 
Expected Contributions).    

VI. Ethical Considerations 
 
The research activities proposed in this thesis pose minimal risks to participants according to 
Canadian [5] and international guidelines [3]. Examining the ethics of ethics governance in 
research and science policy-making (ironically) raises ethical considerations. Namely, the risks 
to participants involved in either component of this thesis project are chiefly informational rather 
than physical. As such, the particular ethical considerations include the nature and selection of 
stakeholder ‘expertise’, the handling of qualitative data and the applied merit of the research 
project itself.  Each consideration will be discussed in turn. 
 
Section 6.1 Representativeness and justice 
Representativeness is both a matter of methodological rigor and ethics for the research 
approaches adopted in this thesis. The Policy Delphi and comparative case study approaches 
were selected to critically deconstruct a health policy process (research ethics review) and 
explore thematically rich cases that engage in this process so as to share research data. Engaging 
diverse stakeholder perspectives implicated in the production, governance and use of knowledge 
derived from the pediatric infrastructure sciences is therefore poised to meet the representative 
demands of the Policy Delphi. It is this diversity that makes the Policy Delphi adept at 
addressing multidisciplinary, ELSI policy questions [78]. Recruiting among populations with 
particular stakes in the policy issue of interest (data sharing in pediatric infrastructure science) is 
not only critical to the success of the Policy Delphi, but also fulfills principles of social and 
distributive justice [5]. The recruitment plan involving ‘advocates’ and ‘referees’ (described in 
Section 5.9) speaks to this point. In specific, theoretical representativeness ensures that interested 
members of the pediatric data sharing and research ethics community are afforded the 
opportunity to improve the policy aspects of their work, and that the benefits and burdens of the 
proposed research are distributed proportionately across this population. Likewise, selecting 
cases that exemplify the social phenomenon of interest (pediatric infrastructure studies that 
depend on data sharing) ensures sequelae of the general conclusions from the across-case 
comparison.  
 
Section 6.2 Collection and handling of research data                
Like the ELSI components of data protection considered in this thesis, the protection of data 
generated and analyzed throughout the research process is an ongoing ethical exercise. The 
creation of a qualitative dataset as part of the comparative case study, in specific, warrants 
confidentiality measures that protect both the textual and linguistic data comprised therein. 
Protecting confidentiality is the most significant exercise of respect for persons in the context of 
this thesis project. Storing the data on password-protected devices and limiting access only to the 
primary researcher (VR) and co-supervisors (GB +BMK) will help to protect the confidentiality 
of all forms of qualitative data.          
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In contrast to in-person focus groups—where anonymity and confidentiality are not always 
preserved—the Policy Delphi will be conducted entirely online. The absence of such group 
interaction is a strength in terms of feasibility as well as ethics for the objectives outlined in this 
thesis. The responsibility of maintaining confidentiality rests squarely with the researcher, and 
respondents do not immediately know the identities of other participating respondents in the 
Policy Delphi. It is anticipated that concealing their identity, at least initially, will lessen the 
potential for particularly dominant voices to influence the responses of others. Asymmetric 
power dynamics among respondents may subsequently be reduced as a result. This is particularly 
important for respondents in less senior positions and for patient group representatives who may 
more readily adopt the positions of superiors or presumed ‘experts’, respectively. It is worth 
mentioning that potential participants involved in health policy, medicine and/or clinical research 
occupy academic positions that are senior to the primary researcher (VR). The voluntariness of 
participation may be sounder, and the threat of undue pressure to participate may be mitigated as 
a result.   
 
Section 6.3 Meeting application-oriented deliverables and knowledge translation 
The applied ethics undertone of this thesis inherently sets out a knowledge translation mandate. 
That is, the social and scientific merit of this thesis follows from its applicability to the research 
contexts and health policy areas it purports to serve. Indeed, the existing evidence gaps in the 
research ethics review processes for pediatric infrastructure sciences, and the absence of a policy 
framework for international data sharing involving children both substantiate the project’s merit. 
The findings from this study will be translated in two primary capacities. First, this thesis project 
will be conducted in parallel to a Genome Canada-funded initiative under the Genomics and its, 
Ethical, Environmental, Economic, Legal and Social Aspects (GE3LS) Network. It aims to 
develop alternative policy models of research ethics review across Canada. Findings from the 
case study will provide the GE3LS Network with a quantitative and qualitative basis from the 
pediatric community from which to compare the efficiency of alternative models to the current 
system. Second, the pediatric data-sharing framework will be incorporated into 
educational/training modules currently under development under the auspices of the GE3LS 
Network for RECs that review multi-site, infrastructure science studies in Canada. The training 
modules will be made freely available to the Canadian and international research community on 
CIHR-sponsored web portals.  
 

VII. Feasibility 
 
The feasibility of this thesis is enhanced in four meaningful ways: completion and subsequent 
publication of literature reviews relevant to research ethics review models and data sharing in 
Canada; the research training environment; the collaborative partnerships forged between the 
institution at which this thesis will be conducted and proposed stakeholder groups; and 
anticipated timeline in relation to available financial resources. Much of the empirical and grey 
literature on research ethics policy in Canada and other international jurisdictions that 
operationalize mutual recognition has been collected prior to this protocol defense. A policy 
analysis specific to two Pan-Canadian infrastructure science projects—one included in this study 
(MICYRN)—was recently published with the primary researcher (VR) as senior author [25]. An 
invited editorial with VR as first author compares the terminology for mutual recognition in 
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research ethics review policies across four international jurisdictions (U.S., Canada, UK and 
Australia) [90].  
 
The topical and methodological expertise within the research training environments further 
ensures the feasibility of this thesis. Professor Gillian Bartlett is the Graduate Program Director 
for the Department of Family Medicine at McGill University. Her expertise in, and personal 
commitment to knowledge translation in personalized medicine marries two fields of research 
inquiry that few other investigators in Canada embrace. Her network of researchers and 
collaborators across family medicine, public health, industry and law parallels the multi-
disciplinarity demanded of applied bioethics research exemplified in this thesis. Professor 
Bartlett’s expertise in applying consensus methods in the context of genomics and health policy 
substantiates the methodological guidance of this thesis. 
 
The Centre of Genomics and Policy (CGP), a leading ethical-legal-social (ELSI) think tank and 
research group in Canada also inculcates applied ethics training. Professor Bartha Maria 
Knoppers is Director of the CGP and will co-supervise this thesis. She holds the Canada 
Research Chair in Law and Medicine, and is Co-Chair of the Regulatory and Ethics Working 
Group of the Global Alliance for Genomics and Health (GA4GH). She is one of the founders of 
the GA4GH, which builds interoperable platforms for international data sharing among 345 
organizations across 36 countries. Professors Bartlett and Knoppers together provide supervisory 
strength that ensures the methodological trustworthiness of this thesis, and that the original 
contributions to knowledge will be translated among key stakeholder groups. A detailed thesis 
timeline is outlined in Figure 1. 
 

VIII. Expected Contributions 
 
The proposed PhD thesis makes both practical and theoretical contributions to the science of 
science governance in pediatrics. As Dereli et al aptly describe, the implications of studying the 
intersections between technae and society ought more to be concerned with understanding rather 
than predicting: 

 
Big data is, in essence, a call to be cognizant that scientific knowledge is not only 
a product of technology and evidence but also uncertainty (known unknowns) and 
ignorance (unknown unknowns), not to mention politics attendant to human 
values and scientific practice. For too long, modernity has been preoccupied with 
the idea that uncertainty can be eliminated from science, and thus has prescribed a 
rigid line dividing scientific facts and human values. [91] 
 

Indeed, this thesis attempts to arrive at this level of understanding within the pediatric 
infrastructure sciences. It is noteworthy that the same epistemological strategies and philosophies 
upon which the data-intensive sciences themselves are grounded will be used in this thesis to 
generate such understanding. The thesis makes a theoretical contribution to the philosophy of 
data-intensive sciences in the complementarity it strikes between critical realism 
(postpositivism)[64] and technocritical theory [67]. The pediatric data sharing framework aligns 
with the mandates of the Standing Committee on Ethics at CIHR, namely its commitment to 
national (through MICYRN) and international (through the Global Alliance) collaboration in the 
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development of public policy and research legislation[92]. Any Canadian REC that reviews 
infrastructure science protocols involving children will be able to access the data sharing policy 
framework by virtue of their affiliation with MICYRN. This is planned as a concerted knowledge 
dissemination strategy. The combined studies of this thesis directly meet the “evaluative health 
systems research” mandate as part of Research Priority A of the Health Research Roadmap II, 
2014-2019[93]. It also speaks to contemporary health services challenges, particularly 
considering research ethics review was cited as the most pressing policy issue facing biomedical 
researchers in Canada at the Canadian GE3LS and Health Services and Policy Research 
Conference held in May 2015[94].  

Canada is also an ideal context to evaluate the transferability of mutual recognition models of 
ethics review because it sponsors cross-provincial genomic research in pediatrics, and presents 
distinct case studies using the GAPH projects. The general conclusions drawn from the 
comparative case study regarding mutual recognition are also relevant for other federated 
countries with similar health policy architectures, including Australia and some Member States 
of the European Union. In addition to creating an online REC module, the findings from this 
thesis will be disseminated in academic publications and conference presentations. Five 
manuscripts are expected, the first of which (a cross jurisdictional analysis of research ethics 
review policies based on mutual recognition) is currently in press at the journal Personalized 
Medicine[90]. Table 4 describes the foci and targeted journals for the remaining expected 
manuscripts, and provides their expected submission dates. 

Table 4 Tentative study findings and timeline to be disseminated through publication and 
conference attendance 

Study findings  Publication(s) Presentation(s) 
Target journal(s) Expected 

submission 
timeline 
 

1. Quantitative 
data from 
Objective [1], 
comparative 
holistic case 
study 

A Canadian pediatric journal or 
empirical health services and policy 
research journal is appropriate for this 
manuscript in terms of readership 
interest and Canadian specificity of the 
findings to be presented. 

• Canadian Medical Association 
Journal (CMAJ) 

• Pediatrics 
• Pediatric & Child Health—

official journal of the Canadian 
Pediatric Society  

• Future of Children 
• IRB: Ethics in Human 

Research—journal of the 
Hasting’s Center  

December 
2016 

• Canadian Association for 
Health Services and Policy 
Research (CAHSPR) 
Conference  

• Canadian Association of 
Research Ethics Boards 
(CAREB) 

•  Canadian Bioethics 
Society Annual Conference 

• American Society of 
Bioethics and Humanities 

• Canadian College of 
Medical Geneticists 

• European Society of 
Human Genetics 
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• Journal of Medical Ethics 

2.  
Qualitative data 
from Objective 
[1], comparative 
holistic case 
study 

A social science journal focused on 
health, or health services and policy 
research (HSPR) journal is proposed 
for this manuscript. 

• Social Science in Medicine 
• Health Policy 
• International Journal of Case 

Studies  

May 2017 • Canadian Association for 
Health Services and Policy 
Research (CAHSPR) 
Conference  

• Canadian Association of 
Research Ethics Boards 
(CAREB) 

• Qualitative Health 
Research Conference 

• Canadian Society for the 
Sociology of Health 

•  Canadian Bioethics 
Society Annual Conference 
 

 

3.  
Policy Delphi 
results (Objective 
[2]) 

An international health services and 
policy research journal is ideal to 
present findings based on the policy-
oriented methods used for Objective 
[2] 

• Health Affairs 
• Health Policy 
• Milbank Quarterly 
• American Journal of Bioethics 

December 
2017 

• European Society of 
Human Genetics 

• UNESCO Chair in 
Bioethics Annual 
Meeting 

• International Health 
Services and Policy 
Research Conference 

4.  
Data sharing 
framework for 
pediatric 
infrastructure 
sciences 
(consensus 
agreement from 
Objective [2]) 

An international genomic research 
journal is an appropriate forum for 
releasing the data-sharing framework 
resulting from the Policy Delphi.  

• Nature Reviews Genetics 
• Genome Biology 
• European Journal of Human 

Genetics 
• Science 

January 
2018 

• Global Alliance for 
Genomics and Health, 
Regulatory and Ethics 
Working Group annual 
meeting 

• European Society of 
Human Genetics Annual 
Conference 

• UNESCO Chair in 
Bioethics Annual 
Meeting 

• Pediatric Bioethics 
Conference, Seattle 
Children’s Hospital 

• American Society of 
Bioethics and 
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Humanities 

 
 

IX. Study limitations  
  
The interrelated studies that comprise this thesis are designed to be comprehensive pursuant to 
thesis objectives with respect to data collection, analysis and reporting of results, yet they are not 
without some limitations. While the GAPH program is the largest national competition to support 
infrastructure science and personalized medicine platforms in Canada, it is not reflective of all 
pediatric infrastructure science projects currently underway in Canada. The ethics review 
approval processes and experiences may differ for collaborators in these other projects, 
particularly where RECs other than those included in the 6 GAPH projects were implicated. It is 
therefore possible that the findings from the 6 pediatric GAPH studies selected as case studies 
may not be extrapolated to describe all policy-process links between ethics review and data 
sharing in Canada.  

An additional consideration may be the possible time limitations and potential reticence of REC 
members involved in the review of the 6 GAPH projects to participate in the case study 
component. Their general absence in health services and policy research—like that which this 
thesis typifies—is partially responsible for the knowledge gaps described at length in the 
background sections of this proposal. It has been suggested that participation in such research 
may render prior REC decisions open to critique and further investigation that could have 
institutional repercussions that extend beyond the study. To mitigate this potential recruitment 
limitation, the research team will make clear the confidential nature of all in-depth interviews, 
archival documents and remove identifying information associated with the RECs involved in 
the 6 GAPH projects. The confidentiality of data collection and subsequent reporting of findings 
through scholarly publications/presentations will be clarified both orally and in writing during 
the informed consent process. 
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i The conceptual link between the ethical and scientific imperatives of data sharing is 
summarized by Bull, Roberts and Parker in Table 1 [95]. 
ii Determined using Genome Canada financial reporting system 
(http://genomereports.ca/section.php?Lang=En&ID=3&Nav=Section). Search filters used 
included: By Genome Centre: all, By Category: large-scale, By Sector: health, By program: 
Genomics and Personalized Medicine, by Fiscal Year: all, by Funding status: all  
iii Yin proposes 6 real-world rivals that can emerge during case-study data analysis. Of these, 3 
are most relevant for the purposes of Objective 1: 
Comingled Rival—Other interventions and the target intervention both (Practice or Policy) 
contributed to the results 
Rival Theory—A theory different from the original theory (“local imperative”) explains the 
results better 
Super rival—A force larger than, but including the intervention accounts for the results[68] 


