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"Knowledge is of two kinds.  
We know a subject ourselves, or we know 
where we can find information upon it. " 

— Samuel Johnson (Boswell's Life of Johnson) 
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Introduction 
This paper examines the health information system in Canada with an emphasis on 
knowledge management inside the system. By inside the system, I mean knowledge 
management by and for professionals as opposed to public based efforts.   
 
The intent is to look at the overall state of information/knowledge management in the 
Canadian Health System and propose an approach to improving knowledge management 
activities by applying complexity theory using social technologies.  

Research 

Literature Review 

In preparation for the creation of this essay a fairly extensive literature search was 
conducted using DAL library journals, Google Scholar, and other sources. Over 66 articles 
and 38 web sites were reviewed. Key terms searched included Public Health, Knowledge 
Management, Knowledge Exchange, and Knowledge Translation. 

Interviews & Discussions 

As part of a separate consulting project the author interviewed 13 health information 
management professionals representing various Canadian health jurisdictions.  These 
interviews provided useful background and insights into the realities of information 
management.  Additional tacit knowledge about Canadian health knowledge management 
was obtained at a knowledge exchange forum sponsored by the Public Health Agency of 
Canada where the author spoke and participated in discussions on the topic of knowledge 
translation.  

Definitions & Key Concepts 

Knowledge  

For the purposes of this paper I have chosen to accept the Polani view of knowledge as 
being of two types; explicit and tacit: (Polanyi, M. The Tacit Dimension, Doubleday Press, 
NY, (1967).  as cited by Delen)  “Explicit knowledge is codifiable and transmissible in a 
formal language. On the other hand, tacit knowledge is difficult to convey in a formal 
language and is usually specific to an individual.” (Batrol, Srivastava, 2002).  If there is any 
doubt in the reader’s mind about the validity and value of tacit knowledge they should 
consider (Duguid, Paul 2002) where he makes an extensive case that economic theory is 
flawed because it can’t account for tacit knowledge.  
  

Knowledge Management and Canadian Health 

As the major source of funds for health research in Canada the Canadian Institutes of 
Health Research (CIHR) has had considerable influence on shaping the overall approach to 
Knowledge Management in Canadian Health.  
 
The Federal Act which created CIHR, the CIHR Act does not define knowledge management, 
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rather it uses the term knowledge translation in the context of health in place of what 
might be called knowledge management in other sectors of the economy.   According to the 
CIHR web site “Knowledge translation is a broad concept. It encompasses all steps between 
the creation of new knowledge and its application to yield beneficial outcomes for society. 
This includes knowledge dissemination, communication, technology transfer, ethical 
context, knowledge management, knowledge utilization, two-way exchange between 
researchers and those who apply knowledge, implementation research, technology 
assessment, synthesis of results within a global context, development of consensus 
guidelines and more.”  (Canadian Institutes of Health Research, 2004)  
 
CIHR has defined knowledge translation as follows: 
“Knowledge Translation is the exchange, synthesis and ethically-sound application of 
knowledge - within a complex system of interactions among researchers and users - to 
accelerate the capture of the benefits of research for Canadians through improved health, 
more effective services and products, and a strengthened health care system" (Graham, 
2007). 
 
One of the things that makes the CIHR definition of knowledge translation useful is the 
explicit recognition of the “complex system of interactions among researchers and users.”  
 

Complex adaptive systems 

In 2004 after several years of research and motivated by the failure of the American 
Intelligence Services to prevent the attacks of September 11, 2001, D. Calvin Andrus, Ph.D. 
of the Central Intelligence Agency released a paper entitled, The Wiki and the Blog: Toward 
a Complex Adaptive Intelligence Community.  The paper was one of the first to apply 
advances in complexity theory to large scale knowledge management, in his case the 16 or 
so intelligence related services of the United States.  
 
The paper makes the case that increased autonomy, greater trust and new social 
technologies can help create a community that dynamically reinvents itself by continuously 
learning and adapting as its environment changes (Andrus, 2005).  
 

Social Technologies  

In the context of this paper the term social technologies is used to mean any technology 
that enables individuals to establish and maintain relationships using the internet.   This 
includes chat rooms, collaboration platforms, all types of remote conferencing,  digital 
social networks and the like. These technologies are sometimes referred to as Web 2.0 
distinguished from Web 1.0 by their highly social and participative nature.  The discussion 
in this paper is kept deliberately abstract to avoid getting lost in the detail of the tools.  
 
Kamel Boulos, Maged N., and Steve Wheeler provide an excellent overview of social 
technologies in their paper entitled; The emerging Web 2.0 social software: an enabling suite 
of sociable technologies in health and health care education. (Kamel, 2007). 
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Knowledge to Action Cycle 

The Knowledge to Action Cycle (Graham, Ian,  Logan, Jan, Harrison, Margaret , Straus, 
Sharon, Tetroe,  Jacqueline,  Caswell, Wenda , and Robinson Nicole. 2006) takes a process 
view of  applying knowledge that starts with identification of a problem and moves through 
a series of steps designed to apply, sustain and measure knowledge use. This outer layer is 
not shown in the accompanying figure because the part of the model I chose to focus on is 
the triangular core of knowledge creation containing three main elements: knowledge 
inquiry, knowledge synthesis and knowledge tools or products. These are represented as a 
funnel with knowledge inquiry at the top where research is conducted and original journal 
entries produced. Knowledge works its way down the funnel being compressed or distilled 
in the synthesis stage where studies are evaluated and systematic reviews are published. In 
the final stage of the model,  knowledge is turned into user friendly actionable products 
such as practice guides, and explicit recommendations which are then disseminated and 
applied.  

Figure 1: The Knowledge Creation Funnel 

 

 
 

State of the nation 

Overview 
The Canadian public health system is not a single system. Rather it is composed of a 
number of jurisdictions that for the most part operate under different legislative 
environments and  political mandates. In 2001 the Romanow Commission on the Future of 
Health Care in Canada found that “Canada’s health care system was characterized by a 
complex and confusing array of decision-makers, who have little direction and 
accountability – actors who often co-exist in a relationship of tension, rather than 
collaboration. “ (Makarenko, 2007) 
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Figure 2: The Canadian Health Jurisdictional Landscape 

 
 

 
 
 
Figure 2 depicts the jurisdictional landscape where the size of each jurisdiction varies 
depending upon the population of each jurisdiction.  On the outside of the figure are the 
jurisdictions responsible for health care delivery, namely the provinces, territories and the 
Federal Health Partnership.  The Federal Health Partnership consists of seven federal 
departments with a responsibility for primary care for approximately 1.2 million eligible 
Canadians (Federal Health Partnership, Annual Report, 2009-2010).  
 
Jurisdictions are responsible for the entire health service delivery chain and each 
jurisdiction is responsible for designing and implementing its own Electronic Health 
Record. The arrangement requires a duplication of service delivery chains, policy and 
information management approaches and there is considerable disparity between the 
jurisdictions. 

Federal Influence 

In the centre of the figure is a cluster of federal organizations that provide some level of 
coordination, mostly using the levers of funding and standards.  Health Canada’s  
responsibilities include setting and administering national principles and sponsoring 
initiatives in areas such as health human resources planning, adoption of new technologies 
and primary health care delivery (Health Canada, 2010).  The Canadian Institutes of Health 
Research (CIHR) provides major funding for health research and operates through 13 
interdisciplinary "virtual" institutes (Canadian Institutes of Health Research, 2010). The 
Public Health Agency of Canada (PHAC) works to prevent and control diseases and injuries, 
deal with public health emergencies, and strengthen public health capacity, (Public Health 
Agency of Canada. (2010).  Canadian Health Infoway was created to accelerate the adoption 
of electronic health record (EHR) systems in Canada and is making billions of dollars in 
strategic investments.  (Canadian Health Infoway, 2010).  
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The figure only shows Federal, Provincial and Territorial jurisdictions.  Municipalities also 
play a role in public health and are conceptually included as an extension of the 
provincial/territorial layer. Industry, particularly the pharmaceutical industry could be 
argued to be a jurisdiction of sorts, but for the purposes of this paper it is considered out of 
scope.  Also not shown on the diagram are the myriad of hundreds of health professional 
associations and knowledge sharing networks that exist and are emerging around every 
conceivable specialty and health condition. Many of these networks are attempting to solve 
the problem of knowledge translation.  
 
There are several other national bodies that are of interest because their mandate might be 
amenable for playing a leadership role in health knowledge translation. Examples include 
the National Collaborating Centres for Public Health (NCCPH),  and the KT Clearinghouse 
website both of which are attempting to propagate knowledge around knowledge transfer.  

Cultural barriers to sharing  
It is the opinion of the author that there are two significant cultural issues of relevance to 
knowledge translation.  First, the health system is not only divided by jurisdictional 
authority and legislation but also by scientific and practice specialization. After spending 
years becoming an authority in a particular discipline, many people assume that they have 
little in common with those that do not share their knowledge. The global community of 
peers may number less than a hundred and it can be easy to come to the conclusion that 
you know everyone doing anything of significance in your area. The reality is that we don’t 
know what we don’t know, and a narrow perspective means that it will stay that way.  
 
The second issue is one of evidence bias. I am not arguing that evidence based decision 
making is not appropriate. However the literature I reviewed tended to assume that all 
relevant knowledge was made explicit via research studies, (it is not evidence otherwise).  
To my way of thinking this is a significant limitation. Tacit knowledge is not adequately 
accounted for and, an over reliance on one type of explicit knowledge may create a 
dangerously narrow perspective.  This research myopia encourages duplication, impedes 
sharing and innovation, and can make the overall system blind to new threats.  

Opportunities for solutions 
The main problem with the existing system from a knowledge translation perspective is 
that the process simply takes too long and it is likely that many relevant innovations never 
make it to practice. There are a number of reasons for this, but prominent among them is a 
simple lack of resources.  (Adair, Mitton, Mckenzie, Patten, Perry 2007).   
 
This failure to translate research findings into clinical practice is well documented.  For 
instance cancer outcomes could be improved by 30% with optimum application of what is 
currently known, and a 10% reduction in cancer mortality with widespread use of available 
therapies is predicted (Ford et al, CSCC 2001, as cited by Graham 2007). 
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According to an environmental scan conducted by the National Collaborating Centre for 
Methods and Tools (Amey, Corkum, DesMeules, Lavis. 2007), turning research into 
findable, usable practice is a major problem (p9). One reason that knowledge seems to be 
taking so long to reach practice is that resources are not available to complete the creation 
of Knowledge tools and products in the last stage of the Knowledge Creation Funnel 
(Graham etal 2006)  
 
In addition to the inefficient and very slow diffusion of research results to practice, the 
health profession in Canada faces the same knowledge challenges that many sectors of the 
economy have. Namely that as the population grows older, so does the demographic of the 
sector. The increasing number of retirements is making some organizations realize that if 
action is not taken soon, a great deal of knowledge will be lost to the golf course.  

Improving knowledge translation by embracing complexity 
This paper proposes that we can harness the complexity Canadian health care knowledge 
by connecting people and ensuring that the requirements for the emergence of a complex 
adaptive system are met. The system is already complex, what we need is the adaptable 
part. Adaptability is important because the global environment is changing and we cannot 
predict which threats to health will become priorities.  
 
The proposal is to make an investment towards enabling a digital social network that spans 
the entire Canadian Health landscape. The social platform would:  
 Provide for both open and closed groups with an emphasis on open 
 Contain multiple layers of security and information veracity 
 Generally not contain personal health data of any kind 
 Make it easy for individuals to join, create a profile and share knowledge 
 Explore incentives for participation based on game theory 

 
The importance of networks for knowledge translation has long been recognized, 
(Robeson, 2009), and there is some evidence to support the idea of a social network for 
health. A study of health information needs of the emergency preparedness and 
management community reported that “services such as these will be increasingly 
important for professional communities in general.” (Turoff, Murray, and Starr Roxanne 
Hiltz.  2008) 

Building a complex adaptive system 
In his 2005 paper Andrus cites the six critical components of a complex adaptive system:  
self organization, emergence, relationships, feedback, adaptability, and non-linearity. 
(Lewin, R. 1992, Complexity: Life at the edge of chaos. New York: Macmillan Pub. Co. as 
cited by Andrus, 2005) 
 
The design intent of the proposal is to stimulate the formation of a complex adaptive 
system that supports all six of the critical components. This section will examine each of 
the components in turn, proposing ways that new social technologies could be used to 
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enhance Canadian health knowledge translation.  

Self organization 

“Individuals (people, ants, chemicals) decide to act in similar ways in proximity to and in 
concert with each other, for their own reasons…. In addition, a critical mass of individuals is 
required for self-organization to happen.” (Andrus, 2005) 
 
Social networks erode the barriers to proximity built into the jurisdictional nature of our 
health system.  The ability to instantly connect and share with others across organizations, 
geography and time zones dramatically reduces the cost to the individual of finding other 
individuals of interest and creating loosely coupled networks—making it easier to 
organize. 
 
An important part of the self-organizing principle is that of critical mass. Many of the social 
networks that have been created in Canada to support health knowledge exchange simply 
do not have the critical mass to be successful as a self organizing system. The only way they 
can survive is with considerable effort from a knowledge broker or community manager, in 
other words dedicated salaries—a resource commitment most fail to make. The existing 
fragmentation is not only inefficient, but it severely limits potential because the system 
never reaches the critical mass required to sustain self-organization. 

Emergence 

“The whole is greater than the sum of its parts. Group behaviour is different from 
individual behaviour.” (Andrus, 2005) 
 
“Whenever you have a multitude of individuals interacting with one another, there often 
comes a moment when disorder gives way to order and something new emerges: a pattern, 
a decision, a structure, or a change in direction.” (Miller, 2010). 
 
Delving into the mysteries of emergent behaviour is beyond the scope of this paper, 
however, it does appear that for emergent behaviour to occur individuals need to be able to 
interact easily—ants use scent, bees dance and humans use the internet. Social 
technologies broadly deployed and made accessible reduce the friction and cost of 
connecting with neighbours who are separated by space and time.  The logical conclusion is 
that deploying social technologies should increase the likelihood of emergence occurring.  
 

Relationships 

“Individuals look at their nearest neighbors to try and figure out what is  
happening so they can make decisions.” (Andrus, 2005) 
 
Social technologies do not replace physical proximity. What they can do is increase the 
number of virtual neighbours.  Your “nearest neighbour” does not have to be your 
colleague down the hall, rather it can be nearest in terms of interest around a particular 
topic regardless of physical location.  
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The ability to collaborate and easily communicate in highly interactive ways such as web 
conferencing, and on-line workplaces makes it easier for researchers to maintain closer 
relationships with colleagues who may be thousands of miles away.  The concept of 
presence being enabled with GPS also increases the opportunities for making connections 
in physical space when traveling.  Recently I witnessed this occurring in real time on 
twitter when a colleague I have never met, announced that he was being met at the airport 
in Germany by another colleague we both have never met—the entire relationship  
supported by 140 character messages.  
 

Feedback 

“Information circulates in the system, is modified by others, and then comes  
back to influence the behavior of the originator either as a positive (amplified) or  
negative (dampened) influence…. It is also important that the historical memory of the 
system be part of the feedback (amplifying or dampening) loop…”(Andrus, 2005) 
 
Research knowledge is often restricted when studies and articles are published in journals 
which must be purchased. Since 2008 CIHR has been encouraging the recipients of its 
grants to ensure open access to the results by making it available in an open achieve such 
as PubMed Central  (CIHI 2010). This shift to open is one of the defining characteristics of 
social technologies. By improving access to information social networks extend feedback 
loops enabling a faster collective intelligence to emerge.  
 
As an example of this consider the following from my own experience. Recently while 
preparing a presentation on the culture of collaboration I had what I thought was an 
epiphany. In my mind I connected what I thought were the central motivations for 
collaboration with Maslow’s hierarchy of needs.  I created a slide and posted it to my blog 
at http://nusum.wordpress.com/2010/11/12/why-do-we-collaborate/, along with a 
request for feedback. I then posted a link and request to twitter where I have a loose 
network of several hundred. Within minutes I had a comment and suggestion to get input 
from a particular expert who was part of both our networks. I contacted that expert on 
twitter and he responded quickly, then a follower of his whom I did not know at all 
commented on twitter and a brief conversation ensued between four of us. In the end my 
thinking was advanced and I discarded the epiphany for another. The complete 
conversation is captured in comments at the original blog post.  
 
Social technologies provide a myriad of ways to enable and store feedback. My example 
used twitter and blog comments, but content voting is popular,  collaborative authoring on 
wikis is proven to produce quality content, and creating a survey is free and easy.  Social 
bookmarking which includes the concept of voting and discussion around the content 
bookmarked has been described as a form of collective memory or in other words an 
artifact of collective intelligence (Kamel, 2007).  Activity streams are another way social 
networks enable collective memory, for instance my twitter stream—essentially a 
narration of my work is archived on-line, along with all the comments received from 
others.  

http://nusum.wordpress.com/2010/11/12/why-do-we-collaborate/
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Adaptability 

“The system is open so that information (and/or energy) flows in and out of  
the system.  This new information enters into the feedback loops and influences the  
behavior of the individuals, and thus the overall behavior of the system adapts to the  
external environment.” (Andrus, 2005) 
 
If adaptability depends on the open flow of information, then social technologies offer 
tremendous potential. The earlier feedback example illustrates how social networks can 
facilitate better communication between people. Consider what happens when we connect 
the internet of people to the internet of things.  The internet of things refers to the massive 
and growing network of devices connected to the internet, traffic cameras, volcano 
monitors, weather stations, even your doorbell can have an IP address. This real time data 
can be fairly easily combined or mashed-up with other open data sources and then made 
available to people to analyse and discuss the implications of. If a crisis situation arises, the 
response itself can be supported in real time by the social network that appears. An 
example of this is described by Yates and Paquette in their article Emergency knowledge 
management and social media technologies: A case study of the 2010 Haitian earthquake. 
(Yates, 2010).  
 

Non-Linearity 

 “Small changes in the initial conditions or external environment have large (unpredictable) 
consequences in the outcomes of the system” (Andrus, 2005) 
 
The concept of Non-Linearity is challenging in this context. Most of the research uncovered 
revolves around mathematics and physics and applying the concept to a social network 
requires additional study.  That said, if a non-linear event represents an innovation or new 
knowledge that is catalyzed by a small and unpredictable encounter, then by increasing the 
number of encounters, (social connections) we should be able to increase the probability  
of a non-linear outcome.  

Summary 
In the model Andrus asserts that these six characteristics interact and from simple, self 
organized personal relationships emerges complex adaptive behaviour. As new 
information comes into the system – a new virus or other threat to Canadian health,  
personal relationships can easily change and the complex behaviour of the whole adapts.  
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Examples 
The previous section examined how social technologies help create conditions suitable for 
a complex adaptive system to form. In this section I present two specific examples of how 
social technologies can help improve knowledge translation.   

Example: The translation bottleneck:  

In the last stage of the knowledge creation funnel, (Graham etal, 2006) where synthesized 
knowledge is turned into practical guidance, there appears to be a lack of resources 
available to conduct the work. Given fiscal realities it is unlikely that this situation will 
change.  The concept of crowd sourcing enabled by social technologies can help.  Simply 
put, the idea is that the professionals who are using the literature as part of their personal 
efforts to apply knowledge share the output of their efforts. For instance if a program 
manager in PEI delves into the research and creates a guideline for treating a specific pre-
natal care condition, the guideline becomes part of the collective knowledge, available for 
re-use or adaptation. As a number of such guidelines appear, they are vetted by the crowd 
and the best emerge.  The benefit of this approach is that a centrally paid resource is not 
required to complete the last phase of knowledge creation, rather it occurs as a by-product 
of people doing their job.   

Example: Tacit knowledge exchange in a virtual setting 

Consider the case where I am looking for someone to advise me on the development of a 
document management process for medical images. I search the network and find 
documents pertaining to the tool I am considering. These are interesting and useful but are 
missing something. I then find the profile of an individual in another jurisdiction who has 
extensive experience with multiple implementations of the tool in question. It is very likely 
that a 15 minute conversation with that individual early in my project will prove to be 
extremely valuable.  The fact that the individual in question has a profile in the network 
indicates to me that they are open to serious inquiries.  
 
To further the example, I leave a note requesting a call for the individual in the network 
and we arrange an off line conversation. Perhaps she points out some particularly useful 
documents – ideally those links are saved and made available for future use, thereby 
capturing a little tacit knowledge. Regardless, tacit knowledge is transferred during the 
conversation and my jurisdiction likely saves money and time.  
 
The system is based on reciprocity. In the above example, I benefited most from someone 
else’s experience in a particular area. In a sense I am now indebted to the community and 
can pay off that debt by sharing some knowledge that I have. That may be an understanding 
of an emerging field if I am a new  graduate, or it could be rules of thumb gained from years 
of experience if I am a veteran. 
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Conclusion 
In this paper I have attempted to bridge complexity theory with the practical reality of 
social technologies in order to improve knowledge translation within the Canadian health 
system.  This paper proposes that by laying a foundation of connectivity and enabling 
conversations, we can shift a slow and unresponsive system towards a fast and agile 
network— a network more capable of dealing with rapidly changing challenges.  
 
I have not fully addressed the deep cultural barriers to adoption nor explored the 
governance issues surrounding who might build and maintain such a system, those are 
topics for another day.  
 
It is my hope that this paper is the first step towards the development of a network of 
networks in Canadian health—a complex adaptive system that will help us deal with the 
increasing stresses on our health system. 
 
 
Word count:  
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