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This report presents an evidence-informed vision for a pan-Canadian public health data system, 
commissioned by the Office of the Chief Public Health Officer (CPHO) at the Public Health Agency of 
Canada to inform the 2021 annual CPHO report. The overall objective of this review was to provide 
approaches to establishing and assuring the components for developing a data system, along with 
consideration of overarching factors such as options for coordinating and leading the development and 
operation of a coordinated network of systems to inform a bold vision for a renewed public health 
system in Canada.  

The National Collaborating Centres for Public Health, in partnership with the authors and the Office of 
the CPHO are publishing this report to allow broader dissemination of these findings. 

To read the 2021 CPHO report, click here. 
To read the 3 other reports that were commissioned to inform the 2021 CPHO report, click here. 

https://www.canada.ca/en/public-health/corporate/publications/chief-public-health-officer-reports-state-public-health-canada/state-public-health-canada-2021.html
https://nccph.ca/projects/reports-to-accompany-the-chief-public-health-officer-of-canadas-report-2021


Executive Summary 
The 2021 Annual Report for the Chief Public Health Officer of Canada (CPHO) provides a vision of a 
strengthened public health system, illustrating opportunities for collective and transformative action moving 
forward. This report was commissioned to support the overarching vision of the 2021 CPHO report by 
developing an evidence-informed vision for a pan-Canadian public health data system and describing the 
components needed to enable such a vision.  

This vision for a public health system is one where Canadians can access the data they need to make the 
best decisions to improve public health. The vision includes:  

• the coordinated interoperation of systems holding the data needed to accomplish essential public 
health functions;  

• a shared understanding of the essential public health functions, the data requirements of these 
functions and the roles of different actors within the system in performing these functions; and  

• an ability to access the data and the analytical capacity needed to perform essential public health 
functions regardless of the location of these resources within the overall system. 

Evidence and experience suggest that progress toward this vision of a Canadian public health data system 
will require resources to enable its development and functioning. Enabling components for developing such 
a system include the following: 

• System structure – Includes explicit and shared goals among system participants, shared 
governance and financing, and a clear perception of the benefits of participating in the system. 

• Human and social – Includes public engagement and trust, as well as trained personnel to interact 
with the system.  

• Information technology and informatics – Includes independent systems that are fit for purpose 
in terms of data collection and management, and mechanisms for networking and making 
independent systems interoperable. 

Many reports have identified limitations of public health data systems in Canada and have made 
recommendations for changes. Many of these recommendations were not followed and limitations persist. 
It is therefore important to consider not only what should be done, but also how to go about making the 
changes. This report provides approaches to establishing and assuring the components for developing a 
data system, along with consideration of overarching factors such as options for coordinating and leading 
the development and operation of a coordinated network of systems.  

This report makes the following recommendations for establishing and ensuring the enabling components: 

• System structure – Clarify common goals, identify the value proposition for potential participants 
and develop a governance model. 

• Human and social – Conduct public engagement and consultation to establish trust; develop and 
implement a broad strategy to enhance skills; establish formal mechanisms that bring together 
public health, academic and industrial expertise; and develop a strategy to counter information 
blocking. 

• Information technology and informatics – Encourage coordinated digital transformation in public 
health; and develop a roadmap to interoperability for systems with data relevant to public health. 

Overarching considerations – Identify or establish an organizational structure to provide leadership and 
technical expertise; and develop a phased implementation plan. 

 



1. Background 
The 2021 Annual Report for the Chief Public Health Officer of Canada (CPHO) provides a vision of a 
strengthened public health system, illustrating opportunities for collective and transformative action moving 
forward. This report was commissioned to support the development of the 2021 CPHO report. 

The goal of this report is to develop an evidence-informed vision for a public health data system in Canada. 
We use the term “public health” in the broad sense to encompass all essential public health functions, 

including research [1]. We also use the term 
“data” in the broadest sense to include the 
data, information, knowledge and evidence [2] 
needed to perform essential public health 
functions. 

This report looks forward, recognizing and 
building upon the many previous and ongoing 
efforts to document and understand the 
limitations of public health data systems in 
Canada [3–5]. We draw on these experiences 
and the published literature to describe an 
evidence-informed vision for a public health 
data system in Canada and to consider options 
for realizing such a system.  

The next section of this report presents a vision 
for a public health data system in Canada. 
Section 3 presents the components needed to 
enable the envisioned system, and Section 4 
considers the establishment and assurance of 
these components. Finally, the methods used 
for the report are summarized in the Appendix. 

 

2. Vision for a Public Health Data System in Canada 
The vision is one where Canadians can access the data they need to make the best decisions to improve 
public health. Multiple complementary and intersecting perspectives can be used to elaborate on this 
vision, including the nature and goals of public health data systems in Canada and the nature of public health 
data (Box 1). 

There is currently no coordinated public health data system in Canada. Instead, we have a collection of 
independent data systems under the stewardship of multiple organizations at different levels of geography 
and within different sectors of society. This collection of organizations and systems reflects, in part, the 
separation of powers within the country. A consequence of the current situation is that the distribution of 
data and expertise relevant to public health practice, advocacy and research are scattered across 
government, academic and non-governmental organizations. The vision in this regard includes the 



coordinated interoperation of many 
independent systems under the control of 
different organizations in support of essential 
public health functions. The coordinated 
interaction should allow for timely access to, 
and processing of, data within and across 
organizations so that the right data are 
available to the right person, at the right time, in 
the right part of the overall system. 

Explicit, shared goals should guide the 
development and operation of a data system, 
clarifying what data are needed at specific 
locations within the public health system and 
for what purposes. Essential public health 
functions [1, 6] can clarify communication 
about public health goals [7] and the activities 
that must be supported by a public health data 
system. Essential public health functions 
include assessment (e.g., monitoring and 
investigation), policy development (e.g., community mobilization and regulatory action) and assurance (e.g., 
addressing health inequities and research) [8]. The vision in this regard includes a shared understanding 
among organizations participating in a Canadian data system of the essential public health functions, the 
data requirements of these functions and the roles of all participants within the system in performing these 
functions. Each essential public health function has different data requirements, and these requirements 
should guide the structure and operation of a public health data system for Canada. 

The data needed to accomplish essential public health function are more precisely described as data, 
information, knowledge and evidence [2]. Moving along the spectrum from data to evidence requires access 
to the necessary data and analytical capacity, neither of which are distributed uniformly throughout public 
health organizations in Canada. For example, local public health organizations collect many types of 
disaggregated or micro data, but only aggregated data or information products produced from these data 
may be available to federal, provincial or territorial (F/P/T) public health organizations.  

Similarly, expertise in data management and analysis is generally concentrated in larger public health and 
academic organizations. The vision in this regard includes the ability to access the data and analytical 
capacity needed to perform essential public health functions regardless of the location of these resources 
within the overall system. Although there are distinct considerations related to access to data and access 
to analytical resources, data and analytical resources must be brought together to process information. 
While historically the focus has been on the movement of data, advances in technology are increasingly 
making it possible to move analytical resources [9, 10]. 

Evidence and experience suggest that progress toward the vision of a Canadian public health data system 
will require supporting resources that enable its development and functioning [11]. We describe these 
enabling components in Section 3. 

Box 1: A Vision for a Public Health Data System in 
Canada 

Canadians can access the data they need to make the 
best decisions to improve public health. 

The vision includes: 

• the coordinated interoperation of independent 
systems under the control of different organizations 
in support of essential public health functions; 

• a shared understanding of the essential public 
health functions, the data requirements of these 
functions and the roles of all participants within the 
system in performing these functions; and 

• an ability to access the data and analytical capacity 
needed to perform essential public health functions 
regardless of the location of these resources within 
the overall system. 

 



3. The Enabling Components for a Public Health Data System in Canada 
Moving from the current situation to the vision as outlined in Box 1 can occur only with resources to support 
the definition, development and assurance of a coordinated, interoperable public health data system. These 
resources can be described as enabling components [11] that support the structure of the system, the social 
and human elements of the system, and the information technology and informatics components within and 
between individual systems. 

3.1 System Structure Components 

The vision acknowledges the existence of many different systems in Canada with data relevant to essential 
public health functions. These systems operate independently across many sectors and levels, but they 
must work together to form an effective Canadian public health data system. This reality implies that these 
individual data systems form a complex system, which is characterized by many heterogenous or diverse 
elements that interact with one another [12]. Moreover, a public health data system for Canada that is 
engineered to build on the many existing data systems would be a system of systems (SoS), or a large-scale 
integrated system, which is composed of independently operated sub-systems networked together for a 
common goal [13]. 

Important challenges in engineering an SoS include the heterogeneity across systems, the independent 
operation of systems and the mechanism for effectively networking systems [14]. Although the technical 
aspects of these challenges are important, human and organizational aspects within and between 
participating systems are just as important [15]. The SoS perspective has been applied conceptually to 
public health surveillance [16], chronic disease management [17] and healthcare delivery [18], but does not 
appear to have been applied to the development of a public health data system for a country. An SoS 

Box 2: The Global Earth Observation System of Systems (GEOSS) – An Example of Establishing a System 
of Systems for Data Sharing [14] 

Although created for a very different domain than public health, the Global Earth Observation System of 
Systems (GEOSS) illustrates how multiple independent entities can work collaboratively under a common 
governance to integrate different data systems in pursuit of a shared goal. In 2002, the G8 and the World 
Summit on Sustainable Development called on member states and companies to coordinate efforts to 
build GEOSS, a system to monitor the state of the Earth and share environmental data and information. In 
response, the Group on Earth Observation (GEO) was formed in 2005 to define a shared vision for GEOSS, 
its purpose and scope, along with expected benefits. GEO identified nine targeted “Societal Benefit 
Areas” (SBAs): disasters, health, energy, climate, water, weather, ecosystems, agriculture and 
biodiversity. GEO also developed a ten-year (2005–2015) implementation plan; in 2015 GEO’s mandate was 
extended through to 2025. 

The members of GEO allow other members to access their Earth observation systems (i.e., systems for 
collecting data and creating and distributing information). Each member continues to operate their own 
system within their own mandate, but they allow other systems to leverage aspects of their system. 
Individual systems interact through the GEOSS Common Infrastructure (GCI), a digital infrastructure 
implemented to coordinate access to systems, interconnecting and harmonizing data, applications and 
products. To minimize the burden on GEOSS members to modify their systems, GCI is realized as a third-
party service layer, which provides core services to support the integration of Earth observation 
resources. The GCI also allows GEOSS users to search, discover and access resources made available 
by GEO member states and participating organizations. 

 



approach has been used, however, to 
guide the development of very large 
multinational data systems, such as 
the Global Earth Observation System 
of Systems (GEOSS) [14]. Useful 
insights can be drawn from these 
experiences (Box 2).  

Of relevance for a Canadian public 
health data system, experience from 
GEOSS and similar efforts suggest that 
the important structural components 
of an SoS include explicit and shared 
common goals among participants, 
shared SoS governance and a clear 
understanding of the benefits of participating [14]. Establishing these enabling components would define 
the foundation for a Canadian public health data system, making explicit its goals, scope and structure; 
clarifying the roles and responsibilities of different actors within the system; and providing a rationale for 
participating in the system. 

3.2 Social and Human Components 
A Canadian public health data system can be seen as a sociotechnical system [19], or one that is defined by 
the interaction between people and technology [20]. Social and human components are therefore critical 
for enabling this system, including the engagement and trust of people in Canada and the training and 
culture of those who interact routinely with the system.  

Public engagement and trust are important foundations for data sharing [21, 22] and for the political will and 
investment needed to establish and maintain a Canadian public health data system. While engagement with 
the public in general is important, the participation of specific groups or communities is particularly 
important to ensure that a system can support action to reduce health inequities. Most notably, First Nations, 
Inuit and Métis communities must play a role in the development and governance of a public health data 
system for Canada. The system must be developed in consultation with Indigenous peoples in order to 
support action for Truth and Reconciliation, such as “the establishment of measurable goals to identify and 
close the gaps in health outcomes between Aboriginal and non-Aboriginal communities” [23]. 

Data management and analysis skills are needed in the public health workforce for the development and 
effective use of public health data systems within and across organizations [24]. This need has been 
recognized for over two decades in Canada [25], but minimal advances have been made [26]. There is clearly 
a need for enhancing skills to make the most effective use of new technologies such as artificial intelligence 
[27], but there is also a broader need to instill an appreciation of the need to use data effectively within 
public health. An understanding of the importance of data sharing to enable the effective use of data is also 
needed to address the culture of information blocking, where individuals and organizations introduce 
barriers to data sharing [28, 29]. 

3.3 Information Technology and Informatics Components 

Independent data systems participating in larger data-sharing systems must have the capacity to manage 
data resources, adopt common data standards and participate in data sharing and governance of the larger 



system [30]. Collecting and managing data 
require technical systems and processes that 
are fit for purpose. Many data systems within 
public health organizations are outdated or 
provide limited functionality, creating a 
“technical debt” [31] that presents a barrier to 
practice and hinders innovation. Although 
there is technical debt in the broader health 
system, the debt is particularly large in many 
public health settings.  

In the United States, for example, the greatest 
barrier to hospitals sharing data with local 
public health units during the COVID-19 
pandemic has been the inability of public health 
units to receive data due to outdated or non-
existent data systems [32]. In addition, many 
local and regional public health organizations 
face challenges in making their data available 
to other organizations [33]. Similar barriers and 
challenges have been noted repeatedly in 
Canada within and between local, provincial, 
territorial and federal public health data 
systems [4]. Solutions must be found to address 
this technical debt within individual systems so 
that all public health organizations can 
effectively collect, manage and analyze data 
and participate in a Canadian public health data 
system. 

One mechanism for effectively networking 
individual systems is a federated approach. In 
contrast to the hierarchical reporting structure 
used routinely in public health, in a federated 
approach the data remain disaggregated and 
are not routinely centralized. Algorithms or 
queries visit the data and produce results that 
are shared in accordance with a data 
governance model and related policies and 
standards. A federated approach has been 
used successfully in fields such as genomics 
research [36] and pharmacosurveillance [35] 

(Box 3). Despite its advantages, a federated approach imposes technical requirements on participating 
systems, such as the need to adopt data standards and implement interfaces for exchanging data with other 
systems. 

Ensuring a low barrier to entry is important to participation [14]. A complementary approach that is easier 
for individual systems, but with higher central cost, is a brokering approach. With this approach, 
participating systems need only document their data models and existing interfaces. Third-party brokers 

Box 3: The Sentinel Approach to Distributed Data 
Analysis [34, 35] 

The United States Food and Drug Administration (FDA) 
announced the Sentinel Initiative in May 2008 with the 
vision of ultimately being able to search the electronic 
health records of over 100 million patients to monitor 
the safety of approved medical products. The goal was 
to use a distributed data network that would allow 
participating health plans and other organizations to 
maintain possession of their data, conduct analyses 
using computer programs provided by a coordinating 
centre and provide results in a standard format. 

The FDA funded the Brookings Institution to convene a 
series of consultations with stakeholders on 
challenges to the Sentinel System. In 2009, Harvard 
Pilgrim Health Care Institute was given a five-year 
contract to lead the development of a pilot system—
Mini-Sentinel—for testing methods that would inform 
the creation of the Sentinel System. 

The Sentinel project began by establishing a network 
of data partners and a system and governance 
framework that could be used to query the data 
systems of partners. The initial focus was on the use of 
medical claims data, with laboratory-test results and 
vital signs added subsequently. A Sentinel Common 
Data Model was developed that defined a standard 
format in which all data partners must arrange their 
data to enable distributed queries. 

The Sentinel System has enabled the elimination of the 
need for post-marketing studies on at least nine 
potential safety issues and has supported the 
description of patterns of opioid use. It has also been 
used to conduct pragmatic trials and has become a 
national resource whose tools and data structures 
have been adopted by other groups, including the 
Canadian Network for Observational Drug Effects 
Studies. 

 



are used to manage the complexity of translating and harmonizing data from single systems toward a 
standard data model [37]. Although the focus for networking and interoperability is on systems within 
Canada, it is important to consider how organizations outside of Canada may participate in a system. For 
example, the Global Public Health Intelligence Network (GPHIN) must be able to exchange data and 
information routinely with the World Health Organization (WHO) and public health organizations in other 
countries [38]. 

4. Establishing and Assuring the Enabling Components  
Given the components required to enable a public 
health data system in Canada (Box 4), it is necessary to 
consider how these components can be established 
and supported in an ongoing manner within the country. 
Potential strategies are explored below for each 
component and from an overarching perspective (Box 
5). 

4.1 System Structure Components 

The enabling structural components for a Canadian 
public health data system include explicit goals shared 
among participants, a clear perception of the benefits of 
participation and a shared governance model for the 
system, including policies and financing. 

Performance of essential public health functions can 
provide the foundation for the goals of a system [1, 7]. 
Greater precision is required, however, to identify the 
data required to perform these functions and to clarify 
how those requirements differ across participants and 
locations or contexts [39]. The COVID-19 pandemic has highlighted the importance of assessment functions, 
but all essential public health functions should be considered when identifying goals, even if a system is to 
be implemented incrementally. For example, public health research is often performed outside of public 
health delivery settings, and the use of data for research raises unique issues in terms of data governance.  

To participate in a Canadian public health data system, organizations must invest resources to engage in 
governance and goal setting and possibly to modify their system by adopting standard data models and 
work processes. The benefits of participating, or the value proposition to governments and citizens, must 
therefore be clear to the organizations that are stewards of systems holding data relevant to essential public 
health functions. This value proposition will differ across participants at local, provincial/territorial and 
federal levels, and between participants within the formal public health system and those in other sectors 
such as clinical care delivery and non-governmental organizations. In all cases, the value should be 
grounded in the ability of a participant to accomplish their role in performing an essential public health 
function more effectively by being a part of system as opposed to operating independently. Experience from 
applying the institutional collective action framework to the Middle Eastern Respiratory Syndrome (MERS) 
epidemic found that exchange of data is important for effective inter-agency collaboration, and that a 
central agency that coordinates inter-agency data exchange can help other agencies save time and 
resources [40]. 

Box 4: The Enabling Components for a Public 
Health Data System in Canada 

System Structure  
• Explicit and shared goals among system 

participants 
• Shared governance, policies and financing 
• Clear perception of benefits of participating 

in system 

Human and Social  
• Public engagement and trust 
• Trained personnel to interact with the 

system 

Information Technology and Informatics 
• Single systems that are fit for purpose in 

terms of data collection and management 
• Mechanism for effectively networking 

systems 

 



Governance of a system refers to the 
organization, rules, policies and decision-
making criteria intended to guide the system in 
achieving its goals. In the context of a Canadian 
system, governance defines these factors 
beyond and between individual systems, also 
known as meta-governance [41]. There are 
many possible approaches to governance 
across individual systems, but meta-
governance requires dedicated resources and 
organizational capacity. Depending on the 
extent of centralization of functions within a 
Canadian system, individual organizations 

would retain their own objectives, funding and management to differing degrees. However, in all models, 
organizations must adapt their planning and operations to some degree so that they can participate in the 
larger system [42]. Data governance, or the legal and ethical basis through which different actors can 
access and use data, is an important part of governance. Research must be included explicitly within a data 
governance framework as the ethical and legal considerations differ for research as compared to public 
health practice. Governance of data about Indigenous populations must also be addressed explicitly and 
should incorporate frameworks such as OCAP (ownership, control, access and possession), which was 

Box 5: Recommendations for Establishing and Assuring Enabling Components for a Public Health Data 
System in Canada 

System Structure  
• Clarify common goals (i.e., essential public health functions) and information needs of different 

organizations in achieving these goals. 
• Identify the value proposition for potential participants in a Canadian public health data system in 

terms of their ability to accomplish essential public health functions. 
• Develop a governance model, including data governance, policies, and funding. 

Human and Social  
• Conduct public and stakeholder engagement and consultation to establish trust regarding a public 

health data system in Canada. 
• Develop and implement a broad strategy to enhance skills relevant to public health data systems. 
• Establish formal mechanisms that bring together public health, academic and industrial expertise in 

support of developing and using data systems for essential public health functions. 
• Develop a strategy to counter information blocking in private and public sectors. 

Information Technology and Informatics 
• Encourage coordinated and convergent digital transformation in public health. 
• Develop a strategy and roadmap for interoperability of systems with data relevant to accomplishing 

essential public health functions. 
Overarching Considerations 
• Identify or establish an organizational structure to provide leadership and technical expertise in the 

development and operation of a Canadian public health data system. 
• Develop a phased implementation plan, focussing first on essential public health functions most likely 

to benefit from a Canadian system. 
 



developed by First Nations to guide the collection, storage, use and interpretation of health data about their 
communities [43].  

A review of collaborative health-data-sharing networks identified a single source of financing as a limitation 
that jeopardized the longevity of the networks [30]. By comparison, data networks supported by multiple 
funding sources have tended to generate more collaboration among sites to maintain funding and keep the 
network running. To support regional data-sharing efforts in the United States, for example, large-scale 
early technology investments were needed through federal funding initiatives. Initial network development 
funding ranged from $1 million to $5 million over 18 to 60 months to build infrastructure and onboard and 
connect sites in a regional system of systems [30]. In a Canadian context, organizations such as the 
Canadian Institute for Health Information (CIHI) and Canada Blood Services (CBS) are examples where 
federal, provincial and territorial partners have collaborated to establish mechanisms for data sharing and 
services to effectively accomplish essential public health functions. 

4.2 Social and Human Components 

The enabling social and human components for a public health data system include public engagement and 
trust in a system, and trained personnel to interact with the system. 

Establishment of trust in data sharing requires an understanding that a data system complies with existing 
privacy and security laws—but it also goes farther to incorporate a robust set of information practices and 
policies [44]. For example, the development of the Sentinel System (Box 3) involved the FDA partnering with 
over 200 health system leaders, scientists and clinicians, patient representatives, and other experts from 31 
health plans and academic organizations with an initial focus on privacy and governance [35]. In the United 
Kingdom, Health Data Research UK (HDRUK) worked with members of the public to develop guiding 
principles and also established a public advisory board [45]. As with these international examples, 
development of a public health data system in Canada would require engagement with a broad range of 
stakeholders and communities to transparently develop and communicate the system’s goals and values.  

Assessments of Master of Public Health (MPH) programs in Canada suggest that curricula adequately cover 
most current core competencies [46] except for areas such as diversity and inclusiveness and community 
engagement [47, 48]. However, the current core competencies and most training programs do not 
comprehensively address the use of data and digital systems, which cut across all core competencies [49]. 
While it is important to update core competencies and MPH curricula so that trainees can obtain the 
necessary skills and knowledge in this area [50], a broader perspective is needed to support public health 
leaders and practitioners in obtaining the skills and knowledge needed to guide the improvement and 
effective use of public health data systems and digital technologies. Innovative mechanisms, such as the 
public health informatics fellowship program developed by the US Centers for Disease Control and 
Prevention (CDC) and the Public Health Informatics Institute, are models that can inform the development 
of similar resources in Canada.  

Mechanisms could also be explored to effectively embed researchers in public health organizations [51] 
and to create stable connections between academic and public health organizations [52]. In the United 
States, for example, the CDC recently announced the creation of a Center for Forecasting and Outbreak 
Analytics, which will accelerate access to and use of data for public health decision-making. The 
participating scientific and operational leaders are experts in academia and industry [53]. Similarly, on a 
global scale, the World Health Organization (WHO) has partnered with the Federal Republic of Germany to 
create a hub for pandemic and epidemic intelligence in Berlin, bringing together public health experts, 
academics and industrial partners to drive innovation in predictive modelling and surveillance [54]. These 
recent developments reflect an acknowledgement by public health organizations that formal governance 



structures are needed to facilitate the application of expertise from academia and industry to effectively 
manage and use data to accomplish essential public health functions. 

Information blocking, or the creation of barriers to sharing data by system vendors (e.g., noninteroperable 
electronic health records (EHR) or vendor custom interfaces [29]), health systems [28] and other data 
stewards, must be addressed to support sharing of public health data. Although information blocking occurs 
in both public and private sector settings, the motivations and potential solutions are likely different in each 
sector. Legislation can be enacted to address this problem, such as the 21st Century Cures Act in the United 
States [55], but the effectiveness of such legislation has so far been mixed [28]. 

4.3 Information Technology and Informatics Components 

The enabling information technology and informatics components for developing a public health data 
system include independent systems that are fit for purpose and a mechanism for effectively networking 
independent systems. 

To address the current technical debt 
[31] in public health, considerable 
investment will be required by public 
health organizations. It is difficult to 
estimate the scale of investment 
required, but something like a public 
health “new deal” [56] with 
considerable planning and co-
investment will likely be needed to make 
meaningful change on any reasonable 
time scale. This modernization of 
individual public health data systems 
would form the critical foundation of a 
digital transformation of public health in 
Canada [57]. The focus of digital 
transformation is on innovation in processes that use digital technologies and data to enable new ways of 
working [58]. With this approach, processes within essential public health functions can be re-imagined, 
identifying innovative approaches made possible by digital technologies. For example, in the rapid redesign 
of contact tracing to address COVID-19, public health and informatics experts in Australia rethought a core 
public health process making use of digital technologies [59]. Support could be provided for this type of 
innovation, with mechanisms for guiding interoperability within a Canadian system, while considering 
ethical, health equity and social justice implications of digital technologies [60] and scaling successful 
solutions. 

Effective networking of systems requires mechanisms for allowing the flow of data and analytical capacity 
between systems. Public health organizations have traditionally relied on a centralized approach, routinely 
moving data into their systems where it is stored and analyzed. In other domains, such as genomics [36] and 
pharmacosurveillance [35], a federated approach is increasingly being used where data are retained by 
data enclaves [61] or trusts [22], which other organizations can access to analyze the data [62, 63]. Public 
health objectives can be realized in many situations through a federated approach, but governance and 
coordination must be established [64]. Coordination includes the use of messaging and data standards to 
ensure that data are discoverable and accessible [65]. Data standards include a common data model, which 
presents an overarching model for how different variables or data relate to one another, and controlled 



terminologies, which describe allowable values for each variable within the common model. Common data 
models have been developed in areas such as outcomes research [66] and aggregated population health 
data exchange [67]. Although standards have been proposed in some areas in Canada, such as for 
immunization, a common data model has yet to be established for public health microdata. Federated 
analysis operating on individual-level data may also require the ability to link records without sharing 
identifiers [68], particularly if data are analyzed across sectors [69]. 

4.4 Overarching Considerations for Enabling a Public Health Data System 

Some overarching considerations arise when considering how to establish and assure the enabling 
components for a public health data system. Most notably, there is a need to coordinate the deployment of 
resources across many organizations and to engage with many communities. There is also a need for 
leadership and technical expertise in public health informatics and other fields to drive the development 
and implementation of a Canadian system. It is important, therefore, to consider the different options for 
coordination, leadership and technical expertise to guide the development and ongoing operation of a public 
health data system in Canada.  

However, before considering these options, it is instructive to note that the current shortcomings of public 
health data systems are not new and previous attempts have been made to address these shortcomings [3, 
4, 70, 71]. Most notably, the experience with the Panorama system after the SARS epidemic offers lessons 
in the challenges of coordinating public health data systems across public health agencies and jurisdictions 
in Canada. These lessons include [72]:  

• a lack of shared system goals among provinces and territories; 
• unaddressed concerns with data sharing between jurisdictions; 
• scope creep; 
• reliance on widespread adoption of a monolithic software system (as compared to defining 

standards and deploying smaller, interoperable software components); and 
• leadership hampered by limited expertise in public health. 

Looking to the future, three potential approaches have been identified for advancing Canadian coordination 
around essential public health functions: use or adapt existing federal/provincial/territorial (F/P/T) 
mechanisms and federal organizations, use or adapt existing Canadian organizations or create a new 
Canadian organization [71].  

Existing F/P/T structures have been used or 
adapted to coordinate Canadian public 
health activities, including data systems. The 
Public Health Agency of Canada is an 
example of this approach, where following 
SARS, many public health functions were 
moved from Health Canada to the new 
federal agency [3]. More recently, the 
Canadian Public Health Network, governed 
by a council accountable to the Conference 
of F/P/T Deputy Ministers of Health, 
established the multi-lateral information 
sharing agreement (MLISA) among F/P/T 
governments [73]. While an approach that 
builds on existing F/P/T structures has many 



potential benefits, the decision-making process can be slow and influenced by short-term political 
considerations, making this option not conducive to the scale and pace of transformation required or the 
need for long-term stability. 

Adapting existing data systems used by Canadian organizations, such as the Canada Health Infoway (CHI) 
or the Canadian Institute for Health Information (CIHI), is another possible approach. These organizations 
could potentially move quickly toward a vision. However, no existing pan-Canadian organization has the 
necessary expertise for developing a public health data system, and expanding the scope of the mandate 
and the size of an organization could prove challenging. The experience of CHI leading the Panorama project 
after SARS demonstrates the challenge of expanding the mandate of an existing organization in this manner. 
Nonetheless, insights can be gleaned from the governance of Canadian organizations such as CIHI. The 
CIHI governance model includes representation from F/P/T and non-governmental experts and clarifies the 
delegation of F/P/T responsibilities to CIHI. This type of engagement and clarity in governance and roles will 
be important for a Canadian public health data system. 

Development of a new Canadian organization is another possible approach. In the context of the COVID-19 
pandemic, the creation of a new organization along the lines of Canada Blood Services (CBS) has been 
proposed to coordinate immunization services [71]. This approach could be extended to other public health 
functions, such as surveillance, that fall under P/T jurisdiction but require Canadian harmonization, such as 
surveillance. More generally, others have called for “a Canadian Health Data Sciences Agency” to 
coordinate data along with “rapid response capacity” to implement new real-time data collection [70]. It is 
conceivable that a Canadian organization with a focused public health mandate or a broader data science 
mandate could coordinate a Canadian public health data system. The same organization could support 
meta-governance and provide technical expertise. However, while an organization with a broader health 
data mandate may help facilitate access to a wider range of data relevant to public health, public health 
priorities may have to compete with other priorities within such an organization. 

In addition to the approach taken for coordination and leadership, another consideration is the process or 
roadmap for developing a Canadian public health data system. With a focus on essential public health 
functions, one approach would be to identify and prioritize the functions most dependent on data 
interoperability among jurisdictions. The prioritization would help define a roadmap that could also clarify 
the benefits likely to accrue to different participants through enhanced access to data and analytical 
expertise for those initial functions. Disease surveillance and monitoring vaccine coverage, both in 
practice and research, are two essential public health functions that would likely be prioritized under such 
an approach. 

To conclude, this report makes the following recommendations for establishing and ensuring the 
components that will enable a Canadian public health data system: 

• System structure – Clarify common goals, identify the value proposition for potential participants 
and develop a governance model. 

• Human and social – Conduct public engagement and consultation to establish trust; develop and 
implement a broad strategy to enhance skills; establish formal mechanisms that bring together 
public health, academic and industrial expertise; and develop a strategy to counter information 
blocking. 

• Information technology and informatics – Encourage coordinated digital transformation in public 
health; and develop a roadmap to interoperability for systems with data relevant to public 
health. 

• Overarching considerations – Identify or establish an organizational structure to provide 
leadership and technical expertise; and develop a phased implementation plan. 



5. References 
1. Bascolo, E., Houghton, N., Riego, A. D., & Fitzgerald, J. (2020). A renewed framework for the essential 

public health functions in the Americas. Pan American Journal of Public Health, 44, e119. 

2. Dammann, O. (2018), Data, information, evidence, and knowledge: A proposal for health informatics and 
data science. Online Journal of Public Health Informatics, 10, e224. 

3. Public Health Agency of Canada. (2004). National Advisory Committee on SARS and Public Health: 
Learning from SARS: Renewal of public health in Canada. Government of Canada. 
https://www.canada.ca/en/public-health/services/reports-publications/learning-sars-renewal-public-
health-canada.html.  

4. Council of Canadian Academies. (2015). Accessing health and health-related data in Canada. CCA. 
https://cca-reports.ca/reports/accessing-health-and-health-related-data-in-canada/ 

5. Public Health Agency of Canada. (2021). Expert Advisory Group Report 1: Charting a path toward ambition. 
Government of Canada. https://www.canada.ca/en/public-health/corporate/mandate/about-
agency/external-advisory-bodies/list/pan-canadian-health-data-strategy-reports-summaries/expert-
advisory-group-report-01-charting-path-toward-ambition.html.  

6. Bettcher, D. W., Sapirie, S., & Goon, E. H. (1998). Essential public health functions: results of the 
international Delphi study. World Health Statistics Quarterly, 51, 44–54. 

7. Castrucci, B. C. (2021). The “10 essential public health services” is the common framework needed to 
communicate about public health. American Journal of Public Health, 111, 598–599. 

8. Public Health National Center for Innovation. (n.d.). Celebrating 25 years and launching the Revised 10 
Essential Public Health Services. PHNCI. https://phnci.org/national-frameworks/10-ephs. 

9. Gaye, A., Marcon, Y., Isaeva, J., LaFlamme, P., Turner, A., Jones, E. M., Minion, J., Boyd, A. W., Newby, C. 
J., Nuotio, M.-L., Wilson, R., Butters, O., Murtagh, B., Demir, I., Doiron, D., Giepmans, L., Wallace, S. E., 
Budin-Ljosen, I., Schmidt, C. O., Boffetta, P., et al. (2014). DataSHIELD: taking the analysis to the data, 
not the data to the analysis. International Journal of Epidemiology, 43, 1929–1944. 

10. Yang, Q., Liu, Y., Cheng, Y., Kang, Y., Chen, T., & Yu, H. (2019). Federated learning. Synthesis Lectures on 
Artificial Intelligence and Machine Learning, 13, 1–207. 

11. Groseclose, S. L., & Buckeridge, D. L. (2017). Public health surveillance systems: Recent advances in 
their use and evaluation. Annual Review of Public Health, 38, 57–79. 

12. Luke, D. A., & Stamatakis, K. A. (2012). Systems science methods in public health: dynamics, networks, 
and agents. Annual Review of Public Health, 33, 357–376. 

13. Jamshidi, M. (2009). System of Systems Engineering: Innovations for the 21st Century. Hoboken, NY: John 
Wiley & Sons, Inc. 

14. Nativi, S., Mazzetti, P., Santoro, M., Papeschi, F., Craglia, M., & Ochiai, O. (2015). Big data challenges in 
building the Global Earth Observation System of Systems. Environmental Modelling & Software, 68, 1–
26. 

15. Keating, C., Rogers, R., Unal, R., Dryer, D., Sousa-Poza, A., Safford, R., Peterson, W., & Rabadi, G. (2003). 
System of systems engineering. Engineering Management Journal, 15, 36–45. 



16. McClure, R. J., & Mack, K. (2016) Injury surveillance as a distributed system of systems. Injury Prevention: 
Journal of the International Society for Child and Adolescent Injury Prevention, 22 Suppl(1), i1–2. 

17. Greene, R. A., Dasso, E., Ho, S., & Genaidy, A. M. (2014). A person-focused model of care for the twenty-
first century: a system-of-systems perspective. Population Health Management, 17, 166–171. 

18. Tien, J. M., & Goldschmidt-Clermont, P. J. (2010). Engineering healthcare as a service system. Studies in 
Health Technology and Informatics, 153, 277–297. 

19. Liverani, M., Teng, S., Le, M. S., & Coker, R. (2018). Sharing public health data and information across 
borders: lessons from Southeast Asia. Globalization and Health, 14, 1–12. 

20. Gamache, R., Kharrazi, H., & Weiner, J. P. (2018). Public and population health informatics: The bridging 
of big data to benefit communities. Yearbook of Medical Informatics, 27, 199–206. 

21. Hanahoe, H., Austin, C. C., & Shanahan, H. (2021). Sharing COVID data? Check these recommendations 
and guidelines. Nature, 592, 507. 

22. Paprica, P. A., Sutherland, E., Smith, A., Brudno, M., Cartagena, R. G., Crichlow, M., Courney, B., Loken, 
C., McGrail, K. M.., Ryan, A., Schull, M. J., Thorogood, A., Virtanen, C., & Yang, K. (2020). Essential 
requirements for establishing and operating data trusts: Practical guidance co-developed by 
representatives from fifteen Canadian organizations and initiatives. International Journal of Population 
Data Science, 5, 1353. 

23. Truth and Reconciliation Commission of Canada. (2015). Truth and Reconciliation Commission of Canada: 
Calls to Action. Winnipeg, MB: author. 

24. Fernandez-Luque, L., Kushniruk, A. W., Georgiou, A., Basu, A., Petersen, C., Ronquiollo, C., Paton, C., 
Nohr, C., Kuziemsky, C. E., Alhuwail, C., Skiba, D., Huesing, E., Gabarron, E., Borycki, E. M., Magrabi, F., 
Denecke, K., Peute, L. W. P., Topaz, M., Al-Shorbaji, N., Lacroix, P., et al (2021). Evidence-based health 
informatics as the foundation for the COVID-19 response: A joint call for action. Methods of Information 
in Medicine, 59(6), 183–192. 

25. Buckeridge, D. L., & Goel, V. (2001). Health informatics education: an opportunity for public health in 
Canada. Canadian Journal of Public Health, 92, 233–236. 

26. Lozon, J. C., & Alikhan, L. M. (2007). Canada’s public health system: is the pace of progress sufficient? 
Healthcare Papers, 7, 52–59. 

27. Morgenstern, J. D., Rosella, L. C., Daley, M. J., Goel, V., Schünemann, H. J., & Piggott, T. (2021). “AI’s 
gonna have an impact on everything in society, so it has to have an impact on public health”: a 
fundamental qualitative descriptive study of the implications of artificial intelligence for public health. 
BMC Public Health, 21, 40. 

28. Everson, J., Patel, V., & Adler-Milstein, J. (2021). Information blocking remains prevalent at the start of 
21st Century Cures Act: results from a survey of health information exchange organizations. Journal of 
the American Medical Informatics Association, 28, 727–732. 

29. Vest, J. R., & Kash, B. A. (2016). Differing strategies to meet information-sharing needs: Publicly 
supported community health information exchanges versus health systems’ enterprise health 
information exchanges. The Milbank Quarterly, 94, 77–108. 

30. Tabano, D. C., Cole, E., Holve, E., & Davidson, A. J. (2017). Distributed data networks that support public 
health information needs. Journal of Public Health Management and Practice, 23, 674–683. 



31. Kruchten, P., Nord, R. L., & Ozkaya, I. (2012). Technical debt: From metaphor to theory and practice. IEEE 
Software, 29, 18–21. 

32. Holmgren, A. J., Apathy, N. C., & Adler-Milstein, J. (2020). Barriers to hospital electronic public health 
reporting and implications for the COVID-19 pandemic. Journal of the American Medical Informatics 
Association, 27, 1306–1309. 

33. Ossom-Williamson, P., Williams, I. M., Kim, K., & Kindratt, T. B. (2021). Reporting and availability of COVID-
19 demographic data by US health departments (April to October 2020): Observational study. JMIR 
Public Health and Surveillance, 7, e24288. 

34. Behrman, R. E., Benner, J. S., Brown, J. S., McClellan, M., Woodcock, J., & Platt, R. (2011). Developing 
the Sentinel System—a national resource for evidence development. The New England Journal of 
Medicine, 364, 498–499. 

35. Platt, R., Brown, J. S., Robb, M., McClellan, M., Ball, R., Nguyen, M. D., & Sherman, R. E. (2018). The FDA 
Sentinel Initiative—An evolving national resource. The New England Journal of Medicine, 379, 2091–
2093. 

36. Aarestrup, F. M., Albeyatti, A., Armitage, W. J., Auffray, C., Augello, L., Bailing, R., Benhabiles, N., 
Bertolini, G., Bjaalie, J. G., Black, M., Blomberg, N., Bogaert, P., Bubak, M., Claerhout, B., Clarke, L., De 
Meulder, B., D’Errico, G., Di Meglio, A., Forgo, N., Gans-Combe, C., et al. (2020). Towards a European 
health research and innovation cloud (HRIC). Genome Medicine, 12(18).  

37. Nativi, S., Craglia, M., & Pearlman, J. (2013). Earth science infrastructures interoperability: the brokering 
approach. IEEE JSTARS, 6, 1118–1129. 

38. Dion, M., AbdelMalik, P., & Mawudeku, A. (2015). Big data and the Global Public Health Intelligence 
Network (GPHIN). Canada Communicable Disease Report, 41, 209–214. 

39. Kushniruk, A., & Turner, P. (2012). A framework for user involvement and context in the design and 
development of safe e-Health systems. Studies in Health Technology and Informatics, 180, 353–357. 

40. Kim, K., Andrew, S. A., & Jung, K. (2017). Public health network structure and collaboration effectiveness 
during the 2015 MERS outbreak in South Korea: An institutional collective action framework. 
International Journal of Environmental Research and Public Health, 14, 1064. 

41. Calida, B. Y., Jaradat, R. M., Abutabenjeh, S., & Keating, C. B. (2016). Governance in systems of systems: 
a systems-based model. International Journal of System of Systems Engineering, 7, 235. 

42. MITRE Corporation. (2014). The MITRE Systems Engineering Guide. MITRE. 
https://www.mitre.org/publications/technical-papers/the-mitre-systems-engineering-guide 

43. Minore, B., Katt, M., & Hill, M. E. (2009). Planning without facts: Ontario’s Aboriginal health information 
challenge. Journal of Agromedicine, 14, 90–96. 

44. McGraw, D., Rosati, K., & Evans, B. (2012). A policy framework for public health uses of electronic health 
data. Pharmacoepidemiology and Drug Safety, 21 Suppl(1), 18–22. 

45. Health Data Research UK (HDRUK). (2021). Patient and Public Involvement and Engagement. HDRUK. 
https://www.hdruk.ac.uk/what-is-health-data-research/patient-and-public-involvement-and-
engagement/ 

46. Public Health Agency of Canada. (2008). Core Competencies for Public Health in Canada. Ottawa, ON: 
Author. 



47. Apatu, E., Sinnott, W., Piggott, T., Butler-Jones, D., Anderson, L. N., Alvarez, E., Dobbins, M., Harrison, L., 
& Neil-Sztramko, S. E. (2021). Where are we now? A content analysis of Canadian Master of Public 
Health course descriptions and the Public Health Agency of Canada’s Core Competencies. Journal of 
Public Health Management and Practice, 27, 201–207. 

48. Yassi, A., Lockhart, K., Gray, P., & Hancock, T. (2017). Is public health training in Canada meeting current 
needs? Defrosting the paradigm freeze to respond to the post-truth era. Critical Public Health, 29, 40–
47. 

49. Nazeha, N., Pavagadhi, D., Kyaw ,B. M., Car, J., Jimenez, G., & Car, L. T. (2020). A digitally competent 
health workforce: Scoping review of educational frameworks. Journal of Medical Internet Research, 
22, e22706. 

50. Wholey, D. R., LaVenture, M., Rajamani, S., Kreiger, R., Hedberg, C., & Kenyon, C. (2018). Developing 
workforce capacity in public health informatics: Core competencies and curriculum design. Frontiers in 
Public Health, 6, 124. 

51. Dickerson, J., Bird, P. K., Bryant, M., Dharni, N., Bridges, S., Willan, K., Ahern, S., Dunn, A., Nielsen, D., 
Uphoff, E. P., Bywather, T., Bowyer-Crane, C., Sahota, P., Small, N., Howell, M., Thornton, G., Pickett, K. 
E., McEachan, R. R. C., & Wright, J. (2019). Integrating research and system-wide practice in public 
health: Lessons learnt from Better Start Bradford. BMC Public Health, 19, 260. 

52. Jessani, N. S., Valmeekanathan, A., Babcock, C., Ling, B., Davey-Rothwell, M. A., & Holtgrave, D. R. (2020). 
Exploring the evolution of engagement between academic public health researchers and decision-
makers: From initiation to dissolution. Health Research Policy and Systems, 18, 15–18. 

53. Centres for Disease Control and Prevention (CDC). (2021). CDC Stands Up New Disease Forecasting 
Center. CDC. https://www.cdc.gov/media/releases/2021/p0818-disease-forecasting-center.html.  

54. World Health Organization (WHO). (2021). WHO, Germany Launch New Global Hub for Pandemic and 
Epidemic Intelligence. WHO. https://www.who.int/news/item/05-05-2021-who-germany-launch-new-
global-hub-for-pandemic-and-epidemic-intelligence. 

55. Mandl, K. D., & Kohane, I. S. (2020). Data citizenship under the 21st Century Cures Act. The New England 
Journal of Medicine, 382, 1781–1783. 

56. Hill-Andrews, O. (2019). “A new and hopeful type of social organism”: Julian Huxley, J. G. Crowther and 
Lancelot Hogben on Roosevelt’s New Deal. British Journal for the History of Science, 52, 645–671. 

57. Ricciardi, W., Barros, P. P., Bourek, A., Brouwer, W., Kelsey, T., Lehtonen, L., Expert Panel on Effective 
Ways of Investing in Health (EXPH). (2019). How to govern the digital transformation of health services. 
European Journal of Public Health, 29, 7–12. 

58. Lehoux, P., Roncarolo, F., Silva, H. P., Boivin, A., Denis, J.-L., & Hébert, R. (2019). What health system 
challenges should responsible innovation in health address? Insights from an international scoping 
review. International Journal of Health Policy and Management, 8, 63–75. 

59. Sullivan, C., Wong, I., Adams, E., Fahim, M., Fraser, J., Ranatunga, G., Busato, M., & McNeil, K. (2021). 
Moving faster than the COVID-19 pandemic: The rapid, digital transformation of a public health system. 
Applied Clinical Informatics, 12, 229–236. 

60. Gómez-Ramírez, O., Iyamu, I., Ablona, A., Watt, S., Xu, A. X.T., Chang, H. -J., & Gilbert, M. (2021). On the 
imperative of thinking through the ethical, health equity, and social justice possibilities and limits of 
digital technologies in public health. Canadian Journal of Public Health, 112, 1–5. 



61. Platt, R., & Lieu, T. (2018). Data enclaves for sharing information derived from clinical and administrative 
data. The Journal of the American Medical Association, 320, 753–754. 

62. Cocoros, N. M., Panucci, G., Haug, N., Maher, C., Reichman, M., & Toh, S. (2018). Outpatient influenza 
antivirals in a distributed data network for influenza surveillance. Influenza and Other Respiratory 
Viruses, 12, 804–807. 

63. Meeker, D., Jiang, X., Matheny, M. E., Farcas, C., D’Arcy, M., Pearlman, L., Nookala, L., Day, M. E., Kim, 
K. K., Kim, H., Boxwala, A., El-Kareh, R., Kuo, G. M., Resnic, F. C., Kesselman, C., Ohno-Marchado, L. 
(2015). A system to build distributed multivariate models and manage disparate data sharing policies: 
Implementation in the scalable national network for effectiveness research. Journal of the American 
Medical Informatics Association, 22, 1187–1195. 

64. Lenert, L. A., Ding, W., & Jacobs, J. (2021). Informatics for public health and health system collaboration: 
Applications for the control of the current COVID-19 pandemic and the next one. Journal of the American 
Medical Informatics Association, 28(8), 1807–1811. 

65. Wilkinson, M. D., Dumontier, M., Aalbersberg, I. J. J., Appleton, G., Axton, M., Baak, A., Blomberg, N., 
Boiten, J.-W., Bonino da Silva Santos, L., Bourne, P. E., Bouwman, J., Brookes, A. J., Clark, T., Crosas, 
M., Dillo, I., Dumon, O., Edmunds, S., Evelo, C. T., Finkers, R., Gonzalez-Beltran, A., et al. (2016). The FAIR 
Guiding Principles for scientific data management and stewardship. Scientific Data, 3, 160018. 

66. Gini, R., Schuemie, M., Brown, J., Ryan, P., Vacchi, E., Coppola, M., Cazzola, W., Coloma, P., Berni, R., 
Diallo, G., Oliveira, J. L., Avillach, P., Trifiro, G., Rijnbeek, P., Bellentani, M., van Der Lei, J., Klazinga, N., 
& Sturkenboom, M. (2016). Data extraction and management in networks of observational health care 
databases for scientific research: A comparison of EU-ADR, OMOP, Mini-Sentinel and MATRICE 
strategies. The Journal for Electronic Health Data and Methods, 4(1), 1189. 

67. Turbelin, C., & Boëlle, P.-Y. (2013). Exposing public health surveillance data using existing standards. 
Studies in Health Technology and Informatics, 192, 802–806. 

68. Fuller, C. C., Hua, W., Leonard, C. E., Mosholder, A., Carnahan, R., Dutcher, S., King, K., Petrone, A. B., 
Rosofsky, R., Shockro, L. A., Young, J., Young Min, J., Binswanger, I., Boudreau, D., Griffin, M. R., Adgent, 
A. A., Kuntz, J., McMahill-Walraven, C., Pawlowski, P. A., Ball, R., & Toh, S. (2020). Developing a 
standardized and reusable method to link distributed health plan databases to the National Death Index: 
Methods development study protocol. JMIR Research Protocols, 9(11), e21811. 

69. Schmit, C., Kelly, K., & Bernstein, J. (2019). Cross sector data sharing: Necessity, challenge, and hope. 
The Journal of Law, Medicine & Ethics, 47, 83–86. 

70. Wolfson, M. (2021). What’s Preventing Canada from Creating a Robust Health Data Infrastructure? Policy 
Options. https://policyoptions.irpp.org/magazines/may-2021/whats-preventing-canada-from-creating-
a-robust-health-data-infrastructure/ 

71. Wilson, K., Sher, G., & Philpott, J. (2021). Preparing for the next pandemic by creating Canadian 
Immunization Services. CMAJ, 193(28), E1092–E1093. 

72. Ling, J. (2021). Canada’s public health data meltdown. Maclean’s. 
https://www.macleans.ca/news/canada/canadas-public-health-data-meltdown/ 

73. Pan-Canadian Public Health Network. (2016). Pan-Canadian Public Health Network - Partners in Public 
Health. http://www.phn-rsp.ca/index-eng.php.  

  



Appendix: Methods 

A.1 A Synthesis of Literature across Fields 

The scope of this report encompasses a wide range of related topics, requiring synthesis of evidence across 
many related topics and drawing evidence from a range of sources, including peer-reviewed biomedical 
literature and published reports. 

A.1.1 Peer-reviewed biomedical literature 

We performed a search of the English-language peer-reviewed biomedical literature in June 2021 and 
updated in August 2021 to identify theories, frameworks and evidence relevant to data systems across levels 
of public health. Particular attention was given to identifying mechanisms, frameworks, tools and expertise 
that can enable: 

• data collection, storage, use and interpretation; 
• stakeholder ownership, collaboration and trust; and 
• sustainability, scalability, adaptability, timeliness and continuous learning. 

Searches were performed in PubMed using targeted queries that included: 

• "public health" AND (data OR information) AND system; 
• "public health" AND (data OR information) AND system AND governance; 
• "distributed data" AND "public health"; and 
• "public health" AND research AND (framework OR infrastructure). 

Articles returned were sorted by “best match” and reviewed manually until all results were reviewed or 
when relevance was perceived to be low. No date limits were applied. Highly relevant papers were used to 
seed new searches in terms of “similar” and “citing” articles.  

A.1.2 Published reports 

We reviewed the grey literature with a particular focus on English and French reports published in Canada, 
although we also considered reports from other countries, primarily in Europe and the United States. 
Internet searching was used along with targeted review of websites for related organizations to identify 
these reports. Five experts in public health were also consulted to identify relevant reports. 

A.2 Expert Input on Key Themes 

Experts representing a range of public health perspectives were asked to comment on key themes emerging 
from the literature review. The Canadian Institutes of Health Research, in collaboration with the Public 
Health Agency of Canada, organized a “best-brains exchange” on April 7, 2021, to present and discuss 
themes and examples relevant to this report. The CIHR IPPH hosted a dialogue on public health data systems 
on May 12, 2021, to invite comments from public health practitioners and researchers. Notes were taken at 
both these events and used to inform the results. 
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