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PREFACE
This document sets out a vision and strategy to improve health outcomes and enhance patient care
through the levers of research. The underlying premise of the document is that greater uptake of researchbased evidence will improve the health of Canadians while improving the cost-effectiveness of the health
care system.
This document was developed under the leadership of the Canadian Institutes of Health Research (CIHR),
Canada‟s premier health research agency. The focus on patient-oriented research is at the core of CIHR‟s
2009/10 Health Research Roadmap which outlines CIHR‟s strategic directions over the next five years.

CIHR was guided in this work by a 12-member President‟s Advisory Board drawn from across Canada and
abroad, representing a breadth of experience, expertise and perspectives. The Advisory Board met
between January 2009 and August 2010. Its work was ably supported by Dr. Paul Hébert with assistance
from Dr. Joe Pater, both to whom a huge debt of gratitude is owed. The Advisory Board also benefited
enormously from the advice and assistance of the CIHR‟s 13 Scientific Directors and staff at many levels of
the organization.
Between February and June 2010, a series of consultations were held on an earlier version of this
document. In-person meetings were held at universities, with academic health care organizations, life
sciences industries, health charities, with health professional associations, and other relevant stakeholders.
Meetings were also held with federal government officials from Health Canada, the Department of Finance,
the Privy Council Office, the Public Health Agency of Canada and Industry Canada, as well as with officials
from provincial and territorial governments and provincial health research funding agencies. In addition, a
web-based survey, hosted and analyzed by Harris/Decima, was undertaken. Of the 288 respondents, the
overwhelming majority were health researchers with 10% coming from the general public.
The results of these consultations were discussed at the final meeting of the Advisory Board on August
17th, 2010. Overall, there was strong support for the need for a strategy for Canada and for its proposed
elements. Numerous suggestions for improvement were provided and gaps identified. Of particular note
was the need to better reflect the patient perspective in the Strategy, to recognize and respond to regional
differences and needs, and to more clearly address the breadth of health care disciplines and health care
settings within the Strategy.
This final document of the Advisory Board responds to this extensive input as well as additional advice
from the Advisory Board members and CIHR Scientific Directors. This will now become the foundation
document for a National Steering Committee charged with overseeing the development and
implementation of an action plan. It is hoped that this document will facilitate the engagement of
stakeholder groups and partners and begin to catalyze the changes that are needed to transform the
health care landscape in this country through research and innovation for the benefit of all Canadians.
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EXECUTIVE SUMMARY:
Canada’s Strategy for Patient-Oriented Research
Patient-oriented research, the cornerstone of evidence-informed health care, refers to a continuum of
research, from initial studies in humans to comparative effectiveness and outcomes research, and the
integration of this research into the health care system and clinical practice.
The goal of patient-oriented research is to better ensure the translation of innovative diagnostic and
therapeutic approaches to the point of care, as well as to help the provinces and territories meet the
challenge of delivering high quality, cost-effective health care. It involves ensuring that the right patient
receives the right clinical intervention at the right time, ultimately leading to better health outcomes.
The vision of the Strategy for Patient-Oriented Research is to demonstrably improve health outcomes and
enhance patients‟ health care experience through integration of evidence at all levels in the health care
system.
The goals to achieve this vision are:
To create a collaborative, pan-Canadian process for identifying, establishing and addressing
patient-oriented research priorities;
To establish an integrated, leading-edge pan-Canadian clinical research infrastructure along the full
continuum of patient-oriented research;
To grow Canada‟s capacity to attract, train and mentor health care professionals and health
researchers, as well as to create sustainable career paths in patient-oriented research;
To strengthen organizational, regulatory and financial support for clinical studies in Canada and
enhance patient and clinician engagement in these studies; and
To improve processes for the early identification of best practices, expedite their development and
harmonization into guidelines for patient care and support their adoption by clinicians, caregivers
and patients.
The Problem
Canada already has a strong foundation on which to build excellence in the domain of patient-oriented
research; including its basic biomedical research community; its clinical workforce distributed across the
country and across disciplines; a highly qualified, internationally respected clinical and health services
research workforce; and, world-leading expertise in systematic reviews. Large provincial and national
administrative and clinical databases have enabled researchers to assess existing care patterns, make
important associations between interventions and outcomes, and observe practice variations. Canada also
has extensive experience in multidisciplinary and cross-disciplinary clinical research networks.
Despite these undisputable strengths, Canada faces a dual challenge in the research-to-practice
continuum, often referred to as the two “Death Valleys” in the health care landscape. Valley 1 refers to the
decreased capacity to translate the results of discoveries generated by basic biomedical research in the
laboratory to the bedside or careside as well as to successfully commercialize health discoveries. This
negatively impacts Canada‟s clinical research and knowledge base and its international competitiveness.
Valley 2 refers to the limited capacity to synthesize, disseminate and integrate research results more
broadly into clinical practice and health care decision-making. These two valleys must be bridged if
Canada is to bring evidence to bear to enhance health outcomes and ensure a sustainable health care
system.
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A number of factors contribute to the gaps in the research-to-practice continuum, including:
1. Lack of clinical investigators, methodologists such as biostatisticians, clinical epidemiologists and
health economists, and other needed experts;
2. Complicated coordination of large, multi-centre clinical trials because of requirements for multiple
ethics reviews by each individual institution and the lack of standardized contracts;
3. Underfunding of patient-oriented research when compared to many other countries;
4. A decentralized federation structure, making research coordination difficult;
5. Deficiencies in the development and dissemination of guidelines and their adoption into practice,
despite their proven value; and
6. The limited role of patients in patient-oriented research.
The Proposed Solution
Collective guidance and leadership for the Strategy from all levels of government is essential to meeting
the Strategy‟s goals and effecting change. The first step proposed for moving forward is the establishment
of a national Steering Committee, comprised of representatives from all major stakeholders from public
(federal and provincial) and private sectors. The Committee will be tasked with implementing the Strategy
and encouraging collective engagement and ownership. The Steering Committee will be guided in its work
by the Strategy‟s seven principles: collaboration; responsiveness; excellence; inclusivity; innovation;
accountability and transparency. A key factor is the important role of the patient to ensure that research
priorities are relevant and that the transfer of knowledge is effective.
Specific initiatives in five broad areas are proposed to meet the goals of the Strategy and to begin to
address gaps in the research-to-practice continuum.
1. Developing the Talent Pool
To build capacity in patient-oriented research, relevant expertise must be developed and fostered. To do
so, Canada must re-design career training and salary awards for all types of clinical investigators. Awards
will be designed to consider different practice plans and remuneration strategies, and will take into account
the institutional commitment to the applicant and their program context. The institutional commitment will
include provisions for salary support, recruitment of team members, program development and
infrastructure.
Canada also needs more methodologists to support patient-oriented research and more health care
professionals, especially those with advanced degrees, trained in the core methods necessary to carry out
research activities. This will require universities nation-wide to better support master's and doctoral
programs in such areas as epidemiology and biostatistics, health economics and other health-related
social sciences. It also implies developing standardized training for research coordinators, project
managers and other support personnel.
2. Enhancing the Conduct, Funding and Effectiveness of Multi-Centre Clinical Trials
Designing, implementing and funding multi-centre clinical trials is very difficult in the current Canadian
context and Canada is losing its competitive hold. To improve our competitiveness in conducting clinical
trials, it is essential to overcome a number of identified barriers such as inadequate funding for trials, the
lack of a common contract template to facilitate research between researchers and industry, and the lack
of harmonized ethics processes that permit timely and expedited ethics review of multi-centre trials. Of
particular importance is the requirement to significantly increase the funding available to support welldesigned research studies that address issues important to patients and their care.
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3. Focusing on Patient-Oriented Research Networks
The co-ordination of patient-oriented research must be improved. To build on Canada‟s experience in
multidisciplinary or transdisciplinary solutions-focused networks and respond to current challenges with
respect to sustainability, linkage and methodological support, the Strategy proposes to support thematic,
patient-oriented research networks.
These clinical research networks will identify research priorities and clinical protocols, assist in the scientific
oversight of research programs, support scientists through various teaching and mentorship activities, and
foster interdisciplinary research. Some of these networks would provide national platforms to undertake
clinical trials in specific content areas. Each platform would include development and maintenance of
electronic databases as well as relevant data repositories (e.g. biobanking), centralized randomization
generation, support for patient recruitment, data collection and data analysis capacity, and facilities to
support research ethics board submissions.
4. Building and Resourcing SUPPORT Units
To begin to address the need for Canadian capacity related to patient-oriented research and to provide
methodological support to those already engaged in or wishing to be engaged in patient-oriented research
projects, specialized research service centres referred to as Support for People and Patient-Oriented
Research and Trials (SUPPORT) units will be created. SUPPORT units are multidisciplinary centres of
methodologists including epidemiologists, biostatisticians, social scientists, health economists and clinical
trialists as well as research support staff to assist investigators design relevant research studies, conduct
biostatistical analyses, manage data and biobanks, learn project management skills and meet all relevant
regulatory standards.
5. Improving Guidelines Development, Dissemination and Uptake
The final element of the Strategy proposes a concerted, well-resourced, collective approach to improve
quality of care and health outcomes through the implementation of clinical practice guidelines and best
practices. The Strategy aims to facilitate guideline development, dissemination and uptake by increasing
capacity for the synthesis of knowledge, providing relevant training to guideline developers, improving
understanding of the barriers to implementation, and encouraging guideline implementation and evaluation.
Patient involvement in all aspects of the Strategy is important to achieve desired outcomes.
Conclusion
By 2025, health outcomes in Canada will be demonstrably improved and the health care experience for
patients enhanced through the integration of evidence at all levels of the health care system. This is the
vision driving the development of Canada‟s Strategy for Patient-Oriented Research. The Strategy provides
value for all stakeholders in the field, including the patient receiving the right care, in the right place at the
right time, provincial governments and health care administrators having a cost-effective, efficient,
affordable health care system that meets the needs of patients, and the Government of Canada meeting a
number of key objectives of the Science and Technology Strategy, including the opportunity to work with
partners to enhance the commercialization of research.
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1.0 INTRODUCTION
1.1 WHAT IS PATIENT-ORIENTED RESEARCH?
Research focused on patients is the cornerstone of evidence-informed health care, a relatively recent
concept of clinical care that was largely pioneered in Canada.1 A recent survey undertaken by the British
Medical Journal of its readers placed evidence-based medicine as one of the top 10 medical advances of
all time.2
Health care professionals and policy makers need evidence to deliver high quality, appropriate and costeffective care. This requires the timely and efficient translation of research innovations from the research
setting to patient care settings. It also calls for the evaluation and synthesis of existing knowledge and
rapid transfer of what is already known to the clinical setting. For instance, the use of a simple 19-item
checklist developed by the World Health Organization has significantly decreased deaths and
complications in routine elective surgeries in Canada and around the world.3
Patient-oriented research refers to a continuum of research, from the initial studies in humans to
comparative effectiveness and outcomes research, and the integration of this research into the health care
system and clinical practice. It includes studies of therapies, diagnostic tools, pharmaceuticals, and
prevention strategies as well as comparative evaluations of those interventions against each other and
against existing practices. It concludes with the synthesis, dissemination and integration of evidence into
the health care system and clinical practice. Patient-oriented research thus encompasses both clinical
research and health services research, the synthesis, dissemination and integration of this new knowledge
into the health care system and into clinical practice.
Patient-oriented research focuses on the care of patients in the health care system as opposed to research
focused on whole populations, although there is little question that health outcomes are a function, in part,
of social determinants and that there are strong synergies between patient-oriented and population health
research. This fact speaks to the critical need to continue to advance population health research in Canada
and to create strong bridges between researchers in these two fields.
While patient-oriented research begins where basic biomedical research and pre-clinical studies end, both
are equally essential and necessarily complementary. In fact, the flow between basic biomedical and
patient-oriented research is bi-directional, as observations from patient-oriented research can generate
new questions for basic biomedical research.
While a major focus of patient-oriented research is on new discoveries, an equally important focus is
comparing new discoveries with existing therapies (Figure 1, right box) to determine which interventions
are most beneficial as part of usual care. This “comparative effectiveness research” complements studies
designed to demonstrate the efficacy and safety of new drugs or devices prior to their initial use in clinical
practice (Figure 1, left box).
Patient-oriented research can be conducted by clinical researchers from all health care professions
(e.g. nursing, medicine, dentistry, chiropractic, pharmacy and physiotherapy) by clinical epidemiologists
and as well as by non-clinicians (e.g. biostatisticians, health economists, anthropologists, sociologists and
behavioural scientists). Patient-oriented research can be undertaken in all health care settings: primary
care, tertiary care, long-term care, home care or community-based care, wherever patients seek and/or
receive care.
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The relatively new nomenclature of “patient-oriented” research connotes a higher level of engagement of
the patient in the clinical research and knowledge translation process. Indeed, there is growing support for
the view that health research needs to assess interventions and outcomes considered important by
patients and clinicians and that by doing so costly mismatches of research-to-needs can be avoided. The
valuable input of patient groups is starkly illustrated by their contribution to the rapid development of
antiviral therapies for HIV.4
Figure 1: Processes for Developing versus Comparing Clinical Interventions

Figure 1 outlines the chain of steps for proving that a drug or device saves lives or decreases morbidity. The step-wise
process often requires 15 to 20 years for new interventions and 5 to 7 years if comparing existing therapies.

1.2 WHY IS A STRATEGY FOR PATIENT-ORIENTED RESEARCH IMPORTANT NOW?
While clinical research has provided the underpinnings for the development and application of health
interventions, comparative evaluations of these interventions that provide guidance as to when and to
which patients to apply them have lagged. Additionally, a number of factors in the Canadian environment
have added impetus to the need to move forward on the development and implementation of a
comprehensive, national strategy for patient-oriented research.
First, while investments in health research have led to the development of a vast array of preventive,
diagnostic and treatment interventions for health, there is an increasing impatience among clinicians, policy
makers and patients with the pace at which scientific discovery is resulting in new products or
interventions. Many feel that progress towards cures and better treatments are not as rapid as they would
like, especially for diseases such as cancer, mental health, Alzheimer‟s and other neurological disorders. In
addition, the application of interventions often varies dramatically among and between different health care
professionals, institutions and jurisdictions.5
Second, significant gaps in high quality evidence on comparative effectiveness mean that it is difficult to
establish guidelines for appropriate care. This lack of evidence is now seen as one of the major drivers for
variations in care.6-11 Indeed, several studies have demonstrated that less than 60% of bedside decisions
on general medical services have the support of the required level of evidence12-14 and that up to 25% of
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patients get care that is not needed or could be potentially harmful).15 We also know that patients treated in
institutions that are actively involved in research have better health outcomes.16,17 Patients and health care
professionals have a right to expect that important health decisions are made on the basis of solid evidence.
Third, in tighter economic times, funders of basic biomedical research, including federal and provincial
governments and health charities, are anxious to see and to explain to taxpayers and donors the public
benefit of the billions of dollars invested in scientific research. Provincial governments faced with shrinking
coffers and rising health care costs are anxious not only to see new discoveries brought to market, but also
to benefit from comparisons of new discoveries with existing therapies. These findings would provide
information on outcomes and cost-effectiveness so that resources may be allocated to the most effective
interventions and diagnostic procedures, potentially resulting in important economic dividends. Indeed,
patient-oriented research is not only about doing things better but also about being able to stop doing
things that are known to be ineffective, unnecessary and often costly.
Fourth, while sustained government investments in health research over the past decade have yielded
many advances and have enabled Canadian researchers to obtain global recognition for their work, many
health challenges persist and have proven to be immune to existing approaches. At the same time, new
health challenges continue to emerge. The aging of the population is giving rise to increasing comorbidities in patients resulting in growing concern that new approaches are needed, and needed quickly,
to address issues related to chronic disease management. There are significant sub-populations in large
metropolitan areas as well as isolated populations in northern, rural and remote regions whose health care
needs pose additional challenges and are not optimally met. The Canadian health consumer is also
becoming more knowledgeable about his/her health care and has access to enormous amounts of
information, both evidence-based and otherwise, creating growing pressure and expectations for results.
The increasing focus on self-care and the promise of personalized medicine adds to the sense of urgency
to better apply our health care resources.
Canada has not by any means been standing still with respect to patient-oriented research. But the
compelling financial imperative in all provinces and territories, both entrenched and emerging health
challenges and increasing expectations from providers and patients alike speak to the need to develop a
fulsome, collective strategy to move forward. Canada needs to start now as demonstrating research impact
is not a simple task, often taking years. This time lag is further amplified by Canada‟s geography, low
population density, especially in the North, its multi-ethnic character and its complex
federal/provincial/territorial structure. Thus, there is urgency in beginning now with a thoughtful, collective
strategy.
Fortunately, Canada already has the core underlying strengths to build on and broad acceptance that we can
do better. There are also many models, both within Canada and internationally, that we can learn from and
adapt to different contexts. In short, the need is great, the potential benefits are huge and Canada is ready.

2.0 THE CANADIAN LANDSCAPE
2.1 THE CANADIAN BEDROCK
Canada’s high quality public health care system provides access to all Canadians to health care. Since
“usual care” is the comparator in clinical studies, high quality and uniform care is a desirable foundation for
patient-oriented research.
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Canada’s public university system in all parts of the country has produced a strong basic biomedical
research community which provides the essential raw material for translation and which has a long tradition
of collaborating effectively with clinical researchers.
Canada’s dedicated clinical workforce is distributed across the country in academic health centres,
regional health authorities, community hospitals and health centres, public health units, primary care
practices, nursing homes, schools and government agencies.
Canada’s highly qualified clinical and health services research workforce is distributed across the
country in this nation‟s universities, 100 teaching hospitals and other centres and across many disciplines.
While it tends to be highly concentrated in tertiary care settings it is also found in primary care and
community-based settings. It includes clinicians and other health practitioners engaged in research as well
as biostatisticians, health economists, epidemiologists, social scientists (e.g. psychologists, sociologists,
health service researchers). It also includes research nurses, research assistants and research support
staff.
Canadian clinicians and applied health researchers have been able to conduct and participate in groundbreaking studies and have achieved breakthrough publications in many fields, most notably in
cardiovascular care,18,19 critical care,20 stroke,21 HIV,22 care of pre-term infants,23 pain management,24 and
oncology25. Clinical research networks organized along thematic lines (e.g. the National Cancer Institute of
Canada Clinical Trials Group,26 the HIV Clinical Trials Group27 and the Canadian Critical Care Trials
Group28 have led to publications in high-profile international journals. In fact, Canada‟s clinical researchers
have been "punching above their weight” for some time internationally, as evidenced by their citations in
academic journals (Figure 2).

Figure 2. Canada’s Scientific Impact in the Health Field in the International Context

Source: Science-Metrix, Patient-Oriented Research in Canada: A Bibliometric Analysis. 2009.

Figure 2 illustrates Canada‟s scientific impact in the health field in the international context. In 2009, Canada ranked
highly, together with the United Kingdom, Belgium, the Netherlands, Denmark and the United States in scientific
impact for the health sector as a whole (ordinate), but ranked first in patient-oriented research (POR abscissa).
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Canada’s expertise in systematic reviews has garnered recognition internationally. Canadian experts
not only conduct a disproportionally large number of major systematic reviews and meta-analyses, but they
have also been instrumental in developing the science underpinning this important element of research.
Systematic reviews are an essential building block for evidence-informed practice and the development of
clinical practice guidelines and a necessary step in the planning process of large comparative trials. They
are now the most frequently cited form of clinical research.29
Canada was an early participant in and builder of the Cochrane Collaboration, an international, non-profit
network helping health care providers, policy makers, patients and caregivers make better informed
decisions about health care by preparing, updating and promoting the accessibility of systematic reviews.
Canada‟s contributions include the CIHR-funded Canadian Cochrane Centre, including the Cochrane
Effective Practice and Organization of Care Group that conducts systematic reviews of the effectiveness of
interventions to influence professional practice.
The Canadian Agency for Drugs and Technologies in Health (CADTH), a comprehensive, pan-Canadian
health technology assessment agency, supports evidence-informed decision-making by providing health
technology assessments and other tools to promote the optimal use of drugs, devices and other health
technologies, based on its own systematic reviews and meta-analyses.
The Canadian Task Force on Preventive Health Care, re-established in 2010 by the Public Health Agency
of Canada (PHAC), develops and disseminates clinical practice guidelines for primary and preventive care
based on systematic reviews of the scientific evidence. CIHR and PHAC recently funded an Evidence
Synthesis Centre out of McMaster University to support the knowledge synthesis needs of the Task Force.
Canada’s large provincial and national administrative and clinical databases, such as the Ontario
Health Insurance Plan database and the Canadian Institute for Health Information (CIHI) database, enable
researchers to assess existing care patterns, make important associations between interventions and
outcomes, and observe practice variations. Centres such as the Institute of Clinical Evaluative Sciences
(ICES) in Ontario, the Manitoba Centre for Health Policy and the British Columbia Linked Health Database
have the ability to anonymously link population health information on an individual patient basis using
unique identifiers that ensure the confidentiality of the information. They are thus able to obtain a more
comprehensive view of specific health care issues than can be achieved with unlinked data. This makes it
possible to identify gaps in health care, particularly in the use of treatment options, and highlight drug
safety issues and variations in practice patterns.
New investment in the Drug Safety and Effectiveness Network, a collaboration between CIHR, Health
Canada and stakeholders across the country, introduces post-market monitoring and evaluation of drugs
and is a welcome step in extending the evidence base across the continuum of care.
Recent federal investments through Canada Health Infoway are assisting provincial governments to
accelerate the development of electronic health records. Electronic health records are essential to
delivering patient-centred care. They have the potential to reduce the number of duplicate tests, improve
diagnoses, enable more collaborative approaches between physicians, nurses and other health care
providers, provide more efficient and comprehensive care and ultimately improve health outcomes.
Unfortunately, progress has been slower than hoped with respect to the uptake by provinces of electronic
health records. Currently, about half of Canadians have an electronic medical record stored in electronic
form but less than 20% have an electronic health record that links all of their disparate health information
and that is accessible to all health professionals.30
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Canada’s extensive experience in developing and working in clinical networks has laid a solid
foundation on which to build. The Government of Canada‟s twenty-year old Networks of Centres of
Excellence (NCE) Program is hailed internationally as a precedent-setting network model in which barriers
between disciplines, institutions and sectors are broken down. The Program builds in operational funding
for the networks as well as a requirement for knowledge translation including commercialization of
research. It also includes an expectation on networks to ensure their sustainability after the federal funds
have ceased, although remarkably few of the NCE‟s have been successful at meeting this sustainability
criteria. A number of the health-related research networks such as the Canadian Stroke Network, the
Arthritis Network, and the Stem Cell Network received the full 14 years of government funding and are
broadly regarded as having had a significant impact in their fields.
An environmental scan recently undertaken for CIHR on clinical research networks in Canada31 noted an
array of such networks across Canada, predominately national in scope and largely disease-based in
approach. The most common types were “focused networks” pursuing a solution to a specific health
problem; “networks for clinical trials” and “quality assurance networks” focused on changing provider
behaviour. By far the most common source of funding identified for these networks was research grant
funding. The scan noted that these networks commonly had a strategic plan but were less likely to have
protocols for data-sharing, intellectual property and publication. Scientific priorities dominated the approach
to priority-setting for the networks as well as funder‟s needs, with it being much less common to include
patients in the priority-setting process. The main issue cited by the clinical research networks in the scan
was sustainability.
Numerous other networks have grown informally across the country. These informal networks are often
“bootstrapped” from individual research grants and by the strong will researchers have to work together.
They thus can link to each other only when funds permit and tend to disband when funding runs out. For
example, some 120 informal networks alone were noted in the field of child and youth health. The
establishment of the Maternal, Infant, Child & Youth Network (MICYRN) in 2006, was a collaborative effort
to bring networks together in this field. Its primary objectives are to build innovative platforms to address
gaps in the clinical research environment and enhance partnerships, training, knowledge translation and
research methods. It also set out to establish integrated access to innovative tools in data management,
genomics and biobanking.
The Government of Canada’s Science and Technology Strategy, announced in 2007, provides an
important framework for a patient-oriented research strategy with its emphasis on building research
excellence, translating knowledge into practical applications, reducing barriers and deepening the pool of
highly skilled individuals.
Recent efforts to enhance coherence in Canada’s health research enterprise by health research
funders including CIHR, the provincial health research organizations, academic health care organizations,
and the health charities have improved data sharing and streamlined processes. These organizations are
committed to continuing to harmonize processes and address inefficiencies that have plagued clinical
research in the past.

2.2 TWO RESEARCH-TO-PRACTICE VALLEYS
While Canada has a strong bedrock on which to build, a number of factors have combined to impede the
flow of information from basic biomedical research through clinical research to changes in patient care and
improved health outcomes.
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In effect, Canada faces a dual challenge in the research-to-practice continuum, often referred to as the two
“Death Valleys” (Figure 3). Valley 1 refers to the decreased capacity to translate the results of discoveries
generated by basic biomedical research in the laboratory to the bedside or careside as well as to
successfully commercialize health discoveries. This negatively impacts Canada‟s clinical research and
knowledge base and its international competitiveness. Valley 2 refers to the limited capacity to synthesize,
disseminate and integrate research results more broadly into health care decision-making and clinical
practice. These two valleys must be bridged if Canada is to bring evidence to bear to enhance health
outcomes and ensure a sustainable health care system.32
Figure 3: The Two Valleys of the Research-to-Practice Continuum

Figure adapted from Steven Reis, University of Pittsburgh and Harold Pincus, Columbia University.

2.3 KEY CONTRIBUTING FACTORS
2.3.1 Decentralized Authority and Priority-Setting
Canada‟s decentralized federation structure presents challenges for the leadership and coordination of
patient-oriented research.
Provincial and federal jurisdictions have distinct, as well as overlapping, responsibilities for the funding and
regulation of health care and health research.
While health is primarily a matter of provincial responsibility, the federal government has a number of
important roles. It has regulatory authority over a wide array of pharmaceutical, therapeutic, food and
consumer products and many aspects of assisted human reproduction, setting safety, efficacy and quality
standards. It is a provider of health care services to specific 'federal populations', most notably, First
Nations and Inuit, but also veterans, prisoners in federal institutions and members of the Department of
National Defence and the RCMP. It is a partner with provinces and territories in the development and
sustainability of Canada‟s universal public health care system through the Canada Health Transfer and the
Canada Health Act and through financial support to a number of national health organizations including
CIHI, Canada Health Infoway, CADTH, the Health Council, the Mental Health Commission, the Patient
Safety Institute and the Partnership Against Cancer. It has a recognized role in public health and health
promotion mainly through the Public Health Agency of Canada, but also through programs of Health
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Canada ranging from emergency health preparedness, to chronic and infectious disease management
strategies, public health surveillance, and regulatory and tax measures to influence health behaviours.
The provinces are responsible for planning and financing most health care services and support the major
institutions where patient-oriented research is conducted. They produce the clinicians and the researchers
who are at the core of patient-oriented research as well as the health care providers and administrators
who are the recipients of the new knowledge and translate it into advances in health care and who are at
the forefront of interactions with patients and their families.
Both jurisdictions have invested significantly in health research. Federal investments have primarily been
through CIHR but also range across a number of programs and agencies such as Genome Canada, the
Canada Foundation for Innovation (CFI), the Canadian Health Services Research Foundation (CHSRF),
the Canada Graduate Scholarships, the Canada Research Chairs Program, the Indirect Costs of Research
Program and, most recently, the Vanier Canada Graduate Scholarships and the Banting Postdoctoral
Fellowship. The provincial governments fund health research directly through their provincial health
research funding agencies and, indirectly, through their investments in the universities and academic
health care centres where health research is undertaken. They have also been frequent co-funders of
specific initiatives under CFI and CHSRF.
This jurisdictional reality, while fruitful at one level, can make for suboptimal coordination of patient-oriented
research leading to inefficiencies and under-performance. Most significantly, this structure has meant the
absence of pan-Canadian standards as well as barriers to the sharing of patient and utilization data across
provinces. Pan-Canadian standards are critical because research increasingly crosses provincial
boundaries. The scattered approach to the development and implementation of clinical practice guidelines
and the lengthy process for ethic reviews for large, multi-site clinical trials are examples of the impact of
these jurisdictional differences.
Additionally, federal and provincial patient-oriented research investments at present do not reflect an
overall strategy or established, agreed-upon priorities based on the identified needs and preferences of
importance to Canadians. Nor are they based on burden of illness. Overall, public funding of health
research is rarely correlated with disease burden, if at all.29 A number of provincial jurisdictions are
establishing provincial health research priorities, with an increasing focus on primary care and chronic
disease management. But Canada continues to lack a mechanism to bring all relevant players to the table
to determine pan-Canadian health research priorities and to work collaboratively to reduce duplication and
maximize clinical expertise across the country.

2.3.2 Gaps in Human Resource Training and Career Support
As previously noted, Canada has an impressive number of highly trained and internationally recognized
individuals in its clinical research workforce. However, there are significant and growing gaps with respect
to clinical investigators and troubling shortages of biostatisticians, health economists, clinical
epidemiologists and social scientists focused on clinical research. Leaders in the research community have
also highlighted the need for non-clinical research staff and support staff such as trained project
coordinators and research assistants.
CIHR‟s 2002 report “The Clinician Scientist: Yesterday, Today and Tomorrow” notes that clinical
investigators of all types find that their research commitment is increasingly difficult to pursue, being
frequently overwhelmed by clinical and teaching duties, often as a result or growing shortages of health
care professionals in their particular fields. Given their relative lack of time to engage in research, clinical
investigators often have difficulty competing in the current environment for career awards.
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Some barriers that prevent clinical investigators from initiating or continuing a career in research include:
Few mentors or successful role models;
Limited training opportunities;
Heavy clinical workload;
Lack of research time protection from division and department heads;
Poor first experience in research;
Lack of a team environment;
Lack of methodological support; and
Inappropriate compensation.33-38
Despite CIHR and provincial efforts to address this reality, many reports 39-44 concur that Canada has failed
to adequately deal with this shortage of clinical investigators. On the medical side, the latest national
survey of the Canadian Medical Association shows that only 4% to 7% of physicians report participating in
research more than 20 hours per week. This proportion has remained constant over the last 10 years
despite important increases in health research spending from 2000 to 2007.45
There is no evidence of an increase in the number of trainees and young health care professionals
entering research careers supported by either CIHR or provincial organizations. Uptake for CIHR training
and salary awards by physician trainees has stayed relatively constant whereas CIHR training and salary
award funding for biomedical scientists has increased by more than 50% over the last five years, its
training and salary award funding of physicians has shown a downward trend (Figure 4). Similarly,
provincial funding of training and salary awards to physicians has not increased over the past five years
(Figure 5). Even fewer awards are made to nurses by either CIHR or the provinces, and this category
shows a flat five-year trend. Overall, while CIHR and the provinces have invested heavily in the careers of
biomedical researchers, health care professionals/clinicians have not experienced the same level of
support.
The creation of the Canadian Health Services Research Foundation (CHSRF) by the federal government
over a decade ago drove the growth of a cadre of health service researchers in Canada that had been
seriously lacking and badly needed. The unique matching funding requirement for the research grants
brought the health system research user to the table with the researcher so as to enhance its uptake and
translation into practice. This was, in many ways, an exciting “first” in patient-oriented research in Canada.
Another innovative initiative of CHSRF‟s is the Executive Training for Research Application (EXTRA)
program which seeks to develop capacity and leadership to optimize the uptake and use of research
evidence in clinical practice and in managing Canadian health care organizations. Unfortunately, the
winding down of the endowment of CHSRF has eroded this advancement despite the transfer of the
operating grant portion of the Foundation‟s mandate to CIHR.
Serious concerns also exist with respect to the level of support for biostatisticians and other
methodologists. Biostatisticians are essential to patient-oriented research. However, as they tend to be
salaried positions within universities, as opposed to being grant-funded, they have been very vulnerable to
budget cuts. There are also shortages of health economists and clinical epidemiologists in Canada. With
the increasing focus on evidence-informed care, the need for these experts will continue to grow.
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Figure 4. Total Training and Salary Awards from
CIHR

Figure 5. Total Training and Salary Awards from the
Provinces

Sources: (1) Provincial data from National Association of Provincial Health Research Organizations (NAPHRO); (2) Canada
data from CIHR database (EIS).

Figure 4 illustrates the total number of annual
training and salary awards CIHR awarded to
physicians, nurses and other clinical health care
professionals from fiscal years 2004-2005 to 20082009 with those awarded non-clinician researchers
over the same period. Data suggest stagnation in
nursing awards, a slight increase in awards to other
clinicians, a more substantial increase in awards to
non-clinicians and a decline for physicians.

Figure 5 illustrates the total number of annual training
and salary awards the reporting provinces (Alberta,
British Columbia, Manitoba, Nova Scotia, Ontario and
Quebec) awarded to physicians, nurses and other
clinical health care professionals with those awarded
to non-clinician researchers from fiscal years 20042005 to 2008-2009. Data suggest no significant
changes in the clinical investigators and a slight
recent decrease in those awarded to non-clinicians.

This lack of support for health care professionals to develop and maintain research careers is a serious
threat to patient-oriented research. Without these highly qualified people, patient-oriented research centres
cannot offer the necessary support to the local community of health care professionals and researchers,
assist in developing local themes of excellence, and participate in nationwide research efforts. Nor can
they coordinate local activities and recruit additional patients in clinical studies.

2.3.3 Financial Constraints
Public sector investments
By its latest calculations, CIHR, the largest public funder in Canada of patient-oriented research, invests
approximately $115 million per year, or about 12% of its current budget, in funding for patient-oriented
research through its various open and strategic grants and awards programs. This figure excludes financial
support to various networks, platforms and knowledge translation activities categorized as patient-oriented.
Public investments in patient-oriented research in Canada also include provincial government investments
as well as donor-funded investments through Canada‟s national health charities.
Public sector investments in Canada for large multi-site clinical studies are limited at the present time. A
key reason is that these studies have become much more expensive due to additional rules governing
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research and increased administrative requirements and, in some cases, because of their international
nature.46 Yet, there is a growing need to conduct intervention studies and trials that are large enough to
address important clinical issues and undertake observational research projects that can identify health
gaps across many centres. The results from such studies provide the basis for firm recommendations
about patient diagnosis, prognosis and treatment. Because of the ever-increasing costs and limited public
funds, prospective investigators must identify a combination of potential private sector partners, public
agencies and charities to assemble the required funds for major projects. This process can take several
years, even for potentially practice-changing research.
This tight funding situation has been compounded recently by a decrease in indirect financial support from
the university and hospital sectors. University departments traditionally have supported salaries and
protected time for research, while hospitals have allowed researchers the use of clinical laboratories and
diagnostic tests. However, because of budgetary constraints in all provinces and territories, institutions
have moved to a cost-recovery approach. Thus, equipment, facilities and personnel are no longer available
to clinical researchers without funding to reimburse the institutions, thereby reducing the capacity to
conduct patient-oriented research.
Private sector investments
Canada has a strong track record of partnerships between academia and the pharmaceutical industry. The
top 10 pharmaceutical companies spent more than $1.3 billion in research and development in Canada in
2007. Of this amount, $600 million were spent on clinical trials in Canada, accounting for 78% of total
applied research expenditures.47 However, in Canada, as in other Western countries, processes for
enrolling patients and performing trials are considered slow and costly, and have led to a shift to
conducting clinical trials in developing countries.46 As a result, investments in clinical research and the
overall investment in research and development in Canada by the pharmaceutical industry have flattened
over the last five years despite overall global growth48 (Figure 6).
Canada‟s position as a world leader in clinical research is threatened by serious competition from Eastern
Europe, India, China, Brazil and Russia. These countries provide rapid access to large numbers of
patients, while conducting research there costs 30% less than in Western nations. The potential to gain
access to emerging markets is also quite attractive to industry. China‟s market, for example, is growing at a
rate of 25% per year. The lack of intellectual property protection is no longer a barrier to conducting
research in many developing countries. In addition, China and India are investing billions of dollars to
provide the infrastructure, capabilities and training necessary to run clinical trials and attract industries.
Canada‟s share of global clinical trials has consequently shrunk to 4.1%, representing an average relative
annual growth decline of 12% and placing our country fourth after France, with 4.3%, and Germany, at
5.7%. The United States leads, with 49% of global trials.49 Notwithstanding this shift, recent evidence
suggests that the quality of randomized controlled trials (RCTs) conducted in developed countries such as
Canada remains superior to the quality of RCTs conducted in China and India which are not meeting
international standards for quality.50-52
The growth of multinational pharmaceutical companies‟ in-house research and development investments in
Canada has also slowed since 1999 and is proportionately lower than in competitor countries, despite
higher revenues. While the 2005 research and development investment by multinational pharmaceutical
companies was at 19% of sales in the United States and 25% in the United Kingdom, it was only at 9% in
Canada.
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Figure 6: Number of Clinical Trials between 2003 and 2007 in Canada Led or Sponsored by the
Pharmaceutical Industry
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Figure 6 depicts the lack of growth in the number of industry-led clinical trials and equivalent lack of growth in
investment in research in Canada over the years 2003 to 2007. Data suggest that numbers have not changed
significantly for Phases I, II or III since 2003.

When therapies are developed and tested in Canada, it ensures that Canadians are the first to access new
drugs and technologies. It provides opportunities to train our health care professionals in the use of these
drugs and therapies, assists in their dissemination and generates economic benefits. Should the studies
fail to show benefit, Canada is then in the best position to make decisions about limiting the use of those
drugs and procedures. These investments and partnerships also contribute to the development of a culture
of enquiry by constantly challenging existing approaches to patient care. Consequently, they foster a more
knowledge-based workforce.

2.3.4 Lack of Standardized Data and Technology Platforms
Lack of standardized data and technology platforms that support a broad range of health research across
institutions, research teams and provinces is an important infrastructure concern. Technology platforms
allow the sharing of project-based information within networks, the coordination of research activities and
the implementation of common standards, as well as easier measurement of outcomes. In addition, these
electronic platforms can link to electronic medical records. While more observational, administrative and
clinical databases are being put into place in parts of Canada, there are a number of barriers continuing to
confront researchers in the use of this data for research processes.
Data definitions and the type of data collected are often not standardized between databases, making it
difficult to compare results both nationally and internationally and to measure progress over time. In
addition, the process for cleaning and linking the data are time-consuming and cumbersome and datamanagers and analysts are in short supply. Additionally, much of the administrative data being captured
continues to be incomplete.
Electronic data capture (EDC) tools that facilitate data collection especially in clinical trials can increase
data accuracy, decrease the time to collect the data and support randomization. Yet, only about 40% of
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clinical trials in Canada use electronic data capture tools with trials funded by academic institutions,
government and foundations much less likely to use an EDC system than industry-sponsored trials.53
Finally, while welcome progress is being made with respect to the development of electronic health
records, Canada remains far behind many other countries in this regard. Additionally, individual provincial
privacy regulations limit the sharing of data between provinces and there are as yet no plans on the part of
the Canada Health Infoway to allow the use of this valuable information for research purposes.

2.3.5 Delays in the Approval of Large, Multi-Site Clinical Studies
Six recent reports on clinical research39-44have emphasized that Canada has significant deficits in the
leadership and coordination of patient-oriented research, especially in clinical studies, despite the potential
enormous impact of these different types of studies on clinical care. Figure 7 briefly outlines the types of
clinical studies.
Figure 7: Types of Clinical Studies

Types of Clinical Studies (Woodbury, 2003)
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Descriptive

Cohort

Analytical
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Random
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Figure 7 outlines the types of clinical studies, highlighting that clinical studies encompass more than just clinical
54
trials.

With its strong reputation in clinical research, Canada has been an active player in all types of clinical
studies including large observational studies that are essential building blocks for practice-changing
comparative studies or clinical trials. On the whole, decisions with respect to all types of clinical studies are
generally seen as sound and protect the public interest. That being said, there are a number of systemic
barriers that produce significant inefficiencies and delays with respect to undertaking large clinical studies
in Canada. These inefficiencies relate, in part, to some of the data issues noted as well as the human
resource gaps in terms of clinical investigators, biostatisticians, clinical epidemiologists and other required
expertise.
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There are some particular challenges in Canada related to large, multi-centre randomized controlled trials
(RCTs), which are leading to costly delays in approvals.
The first major impediment arises from the existing requirements for complex and multiple ethics reviews.
At present, RCTs must undergo full ethics reviews in each institution in which a project is conducted. This
may involve as many as 30-50 separate reviews and approvals leading to important delays in the conduct
of the trials and the eventual lack of inclusion of some trial sites. There is currently very little evidence to
suggest that these multiple reviews have resulted in improved oversight or have addressed important
ethical and patient safety concerns. These multiple reviews in fact tend to limit transparency and
accountability in how decisions are made as well as being very resource-intensive.
The second challenge relates to the lack of standardized contracts between institutions involved in the
study, since reviews and approvals of contracts between industry, investigators and multiple institutions
have become laborious and time-consuming. There is no template or model agreement accepted by
institutions that would facilitate contract signing. In fact, each site in a multi-centred trial is negotiated
separately. Studies have shown that it takes an average of 96 days per site to complete a clinical trial
agreement in academic centres in the U.S., whereas in Canada negotiation times can be as high as
twelve months per site.55 The larger the trial, the longer and more laborious the process.

2.3.6 Deficiencies in Guideline Development, Dissemination and Uptake
Clinical practice guidelines, also called clinical care guidelines, are systematically developed statements to
assist health care practitioners deliver appropriate, evidence-informed care to patients. Guidelines make
explicit recommendations for care with the specific intent to influence what health care providers do. That
being said, guidelines are indeed guidelines, not rules; they support clinical decision-making, not supplant
it.
Developing best practice guidelines is a complex, rigorous and resource-intensive process. Over time, best
practices in guideline development has advanced from informal consensus development, which resulted
too frequently in guidelines of poor quality, through a more formal consensus development process. Today,
there tends to be a much more evidence-based guideline development process, where rules of evidence
are emphasized over expert opinion. Going further, explicit guideline development builds on evidenceinformed guidelines by clarifying the rationale for the recommendations, estimating the possibility of the
outcomes and comparing the desirability of the outcomes based on patient preferences.56
Steps in the development and dissemination of practice guidelines are numerous. First, a regional or
national body selects a topic in a clinical area where a need is identified. Panel members are then
selected. Data are synthesized by systematically searching the literature, including existing guidelines and
weighing the strength of the evidence. These data are then peer-reviewed, considered in the light of clinical
experience and distilled into guideline recommendations. The sponsoring organization and other interested
parties endorse the guidelines. The guidelines are then disseminated through mailings, publication in
professional journals and other means, including their inclusion in continuing professional development
sessions. Finally the guidelines are usually subjected to re-appraisal at some point and the process begins
again.57
Studies consistently demonstrate that when evidence-based practice guidelines are rigorously developed
and effectively implemented, both quality of care and health outcomes improve. 58 The uptake of new
evidence could also result in significant cost savings to the system. For example, if practice changed to
reflect the current evidence with respect to the self-monitoring of blood glucose levels, more than $150
million would be freed up to be spent elsewhere and patient health would not be negatively affected.59
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Yet, the evidence shows serious deficiencies in the quality of guidelines as well as their adoption into
practice. For example, with the exponential growth in practice guidelines development clinicians are
increasingly being confronted with differing and sometimes contradictory disease-specific guidelines.
Serious concerns have also been raised about the quality of guidelines being developed. Many primary
care physicians find individual, disease-specific guidelines to be frustrating in practices increasingly
characterized by older patient populations with co-morbidities. Lack of ability to critically appraise the
quality of clinical practice guidelines is considered another barrier to their use. One Canadian study
revealed that the developers of Canadian drug therapy guidelines are producing guidelines perceived to be
clinically useful to physicians and pharmacists, but which were developed by processes not deemed
rigorous or thorough.60 A more current study focusing on guideline development in Canada revealed that
guideline development processes have improved in some areas, but not in others. Guidelines produced
more recently in Canada were less likely to be based on a review of the evidence, and only about half
discuss the levels of evidence underlying recommendations.61
In Canada, guidelines are developed by a range of groups including professional associations, volunteer
groups of clinicians and health charities, often with limited resources. The Canadian Stroke Guidelines,
which have proved invaluable for changing stroke care, have been funded by the Canadian Stroke Network
through its NCE funding, a stable source of funding that will end in 2014. A traditional source of funding for
guidelines has been provided by the pharmaceutical and medical device industry, but this source has been
drying up as drugs come off patent and for other reasons. Additionally, despite strict guidelines being in
place for receipt of these industry funds, conflict of interest concerns remain high among patients and the
general public.
The myriad guidelines and the range of guideline developers results in a duplication in searching and
appraising of evidence. In some situations, lengthy gaps in updating guidelines result in guidelines not
reflecting the most recent evidence-based recommendations.
There has been recent progress, however, in addressing some of the deficiencies. The Task Force on
Preventive Health Care re-established by the Public Health Agency of Canada is worthy of note. It is
mandated to develop clinical practice guidelines for primary and preventive care that support primary
health care providers in delivering preventive care by harmonizing various prevention guidelines and
developing related practice tools and resources. While the target audience is primary health care
professionals, important secondary audiences include community and public professionals (public health
nurses, nutritionists), program developers, policy makers and the Canadian public.
The development and harmonization of practice guidelines are only the first steps. To be effective,
guidelines have to be widely and regularly disseminated to physicians and other health care practitioners in
a timely manner, over a sustained period of time and in multiple formats. This, too, can be an expensive
and laborious process. The Canadian Medical Association maintains the CMA Infobase, a repository or
clearinghouse of Canadian clinical practice guidelines aimed at medical practitioners. However, the
Infobase does not contain guidelines for professions other than medicine, leaving an important gap in
terms of access to guidelines targeted to other health professionals. Finally, with the increasing focus on
self-care, home-based care and the need for individuals to take greater responsibility for their own health,
there is an increasing need to translate guidelines for patient use and to finding different distribution
channels to reach this audience.
Once all these steps are done, the timely adoption of guidelines by practitioners in a way that optimizes
health care creates a whole new set of challenges. The evidence shows serious inefficiencies in the
adoption of guidelines in practice. In fact, undoubtedly the greatest challenge with respect to clinical
practice guidelines is ensuring their timely adoption by practising clinicians and other health professionals.
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The reasons for the poor uptake of guidelines are numerous and complex. They include:
The quality of the guidelines;
Characteristics of the health care professional, including demographic variables such as age and
country of training;
Characteristics of the practice setting, including system inefficiencies and implementation barriers,
workload, incentives or disincentives, existence or absence of regulation by accreditation or
licensing bodies; and
Patient factors such as individual demands from patients or individual presentations and
compliance patterns.62
Unfortunately, the creation of guidelines without successful uptake becomes a fruitless exercise.

2.3.7 The Limited Role of Patients in Patient-Oriented Research
The traditional role of patients and their families has been as participants in clinical studies. The CPRN
study on clinical networks commissioned by CIHR found that it was rare for patients or the public to be
involved in developing, analyzing or communicating the results of studies undertaken by the networks. Yet,
a growing body of evidence supports the inclusion of patients and the wider public in setting national
research agendas and incorporating patient and public preferences and values into health research.63 The
limited role of patients is becoming of increasing concern to many. Health services research studies
document a long history of advocating for more involvement of patients and the general public in deciding
research priorities and agendas, 64-66 and there is increasing evidence on how valuable this can be.
In some areas of health care provision, most noticeably in maternity care, there is a long history of direct
involvement of patients in the questioning of practice and policy, often as a result of views that differed
markedly from accepted practice at the time. The widespread use of routine episiotomy in the 1970s, which
was purported by physicians to have a number of advantages over restricted use, was repeatedly
questioned by women. The results of an eventual clinical trial showed no benefit from routine use. 67
Similarly, active advocacy on the part of women for a clinical trial on the benefits of radical mastectomies
lead to cessation of this invasive procedure when no health benefit was shown over the use of the less
invasive lumpectomies.
A significant disconnect seems to continue to exist with respect to the prevalent focus of clinical trials on
drugs as opposed to other forms of intervention. For example, the research priorities of patients with
osteoarthritis of the knee and the clinicians looking after them favoured more rigorous evaluation of
physiotherapy, surgery and assessments of coping strategies. Only 9% of patients wanted more research
on drugs. Yet, over 80% of randomized controlled trials in patients with this condition were drug
evaluations. The interest in non-drug interventions in users of research results is also reflected in the fact
that the vast majority of the most frequently consulted Cochrane reviews concern non-drug forms of
treatment.29
There is also emerging interest in patient reported outcomes, in addition to clinically reported outcomes.
This is a huge emerging area of study in the United States and Europe. The concern is that clinical trials
focused on particular medical endpoints and not on the patient experience with drugs and devices might
result in an efficacious drug being designed that brings with it a quality of life or personal cost too great to
warrant the use of the drug. An example is provided by people with AIDS, first in the United States and
then in the United Kingdom, who challenged researchers‟ approaches to conducting trials which had
overlooked patients‟ preferred outcomes.68
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The disability community in the United States, as well as many in the aboriginal community and HIV/AIDS
communities in Canada have insisted that patients and the public have a more active role in determining
research priorities as well as research being more participatory and including them in the research process
– the notion of „nothing about me without me‟.
Challenges exist in terms of research participants. For example, there are remarkably few women enrolled
in clinical trials in Canada leading to biases in the results. As a consequence, women are at greater risk of
suffering adverse drug reactions form medications already on the market because of their underrepresentation in clinical trials.69 Additionally, a number of drugs or devices that are eventually approved for
patients may not be efficacious for use in women. Low dose aspirin, for example, while effective in
reducing risk of myocardial infarction in men, subsequently proved to be ineffective in women.
Even when women are included in trials, the data is not necessarily analyzed by gender. A systematic
review of the incorporation of sex and gender into research designs has found that, while there has been a
progressive improvement since the 1990s, there still exists a striking under-representation of research
about gender differences in patient care.70 In fact, the dosing of most drugs is not corrected for body
weight. For drugs with narrow therapeutic ranges or steep dose concentration curves, this may cause
significantly increased adverse events in females compared to males.

3.0 THE INTERNATIONAL LANDSCAPE
Innovation and investments in patient-oriented research have become a high priority in the United States,71
the United Kingdom,72 Europe (Germany, France, Scandinavia, Italy),73,74 and Australia.75,76 Recognizing
the importance of clinical research in securing their national health and international competitiveness,
these countries have invested massively in rebuilding their clinical research enterprises to better capture
the health benefits and economic potential of this important sector.
The United States
In 2002, the National Institutes of Health‟s (NIH) Roadmap identified the need to re-engineer the United
States (US) clinical research enterprise. In fiscal 2007, total Roadmap funding was $483 million. It was
increased to $496 million in fiscal 2008, and grew to $534 million (as part of the overall $9 billion NIH
investments for clinical trials and other patient-oriented research) in fiscal 2009. In addition to Roadmap
funding, the NIH invested a further $452.4 million in 2009 through two programs administered by the
National Center for Research Resources: the General Clinical Research Centers and the Clinical and
Translational Science Awards. The Science Awards Program assists academic institutions in integrating
and consolidating systems so as to advance and nurture a cadre of well-trained multi- and transdisciplinary
researchers and research teams, create an incubator for innovative research tools and information
technologies, and catalyze the application of new knowledge to clinical practice. Each Center receives $60
million per year to implement this mandate.
The United States‟ clinical research enterprise has also benefited from investments of $1 billion from the
Department of Veterans‟ Affairs and $330 million through the Agency for Healthcare Research and Quality,
$79 million of which was earmarked for patient safety research. This is in addition to the previouslymentioned Recovery Act of 2009 investment of $1.1 billion for clinical effectiveness research. (Note: these
figures are in US dollars.) The Obama administration has recognized the importance of research to
underpin system sustainability. It recently invested in comparative evaluations as a means of improving
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care and minimizing costs in the US health care system arguing that savings from research will offset the
costs of health reform.77
The United Kingdom
The United Kingdom (UK) has made a series of impressive strides in patient-oriented research. As an early
step, large comparative studies were developed to inform health decisions for the National Health Service
(NHS). This premise is, in large part, the basis for the mandate of the UK National Institute for Health
Research,78 were 53% of investment in research and development is targeted specifically at the
infrastructure for clinical studies and systems research.79
In 2003, the UK began reorganizing its clinical research infrastructure to improve efficiency and break
down barriers. At that time, 300 independent National Health Service (NHS) trusts operated independently.
This fragmentation made it extremely difficult to conduct multi-centre trials. Individual decision-making
authority, combined with unreliable recruitment, variations in data management and inconsistent training
procedures caused delays in study timelines and drove up costs. Based on the recommendations from
several reports, including Research for Patient Benefit80and a review of UK health research funding,81 the
government implemented two national initiatives to overcome these obstacles: the UK Clinical Research
Collaboration and what is now known as the National Institute of Health Research (NIHR) Clinical
Research Network.
The UK Clinical Research Collaboration is a partnership among the National Health Service, public and
private research funders, industry, regulatory bodies, Royal colleges, patients groups and academics. It
oversees patient-oriented research at the national level. The NIHR Clinical Research Network coordinates
eight research networks in England, working in close collaboration with similar programs in Scotland,
Wales and Ireland. Collectively, these networks cover six topic areas (neurodegenerative diseases, mental
health, stroke, cancer, diabetes and medicines for children); primary care; and coordinating centres (which
provide comprehensive support for the six topic networks and the primary care network).
The UK has also moved forward in developing common research contracts for multi-site clinical trials with
the pharmaceutical industry‟s input and involvement and to ensure that research priorities would be aligned
and responsive to industry‟s needs.
The NIHR‟s Collaborations for Leadership in Applied Health Research and Care (CLAHRCs), established
in 2008, was a response to the identified need for the National Health Service to better harness the
capacity of higher education to support initiatives to enhance the effectiveness and efficiency of clinical
care. Each of the nine collaborative partnerships between a university and its surrounding NHS
organizations will receive up to £10M a year over five years plus matching funding to focus on the “second
gap in translation” – translating research into practice.
In another bold step, the UK established the National Institute for Health and Clinical Excellence (NICE) in
1999. NICE‟s mission is to promote clinical excellence and efficient use of health system resources. The
organization is responsible for establishing, maintaining and promoting clinical standards for the UK health
system, providing guidance, and maintaining a national database. NICE also paved the way for greater
involvement of patients and caregivers ranging from involvement in setting priority topic areas for clinical
guideline development, membership in guideline development groups, and as members of research teams
contributing to the development, implementation and evaluation of research commissioned across its
funding programs. The Standing Advisory Group for Consumer Involvement in R&D (INVOLVE) develops
strategic alliances among key groups to maximize effective public involvement and empower individuals to
play an active role in research.
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4.0 THE STRATEGY
4.1 VISION
By 2025, Canada will have demonstrably improved health outcomes and enhanced the health care
experience for patients through the integration of evidence at all levels of the health care system.

4.2 GOALS
To grow Canada‟s capacity to attract, train and mentor health care professionals and health
researchers in patient-oriented research and create sustainable, patient-oriented career paths
across the breadth of health disciplines.
To establish an integrated, leading-edge, pan-Canadian clinical research infrastructure along the
full continuum of patient-oriented research.
To strengthen organizational, regulatory and financial support for clinical studies in Canada and
enhance patient and clinician engagement in these studies.
To improve processes for the early identification of best practices, expedite their development and
harmonization into guidelines for patient care, and support their adoption by clinicians, caregivers
and patients.
To create a collaborative, pan-Canadian process for identifying, establishing and addressing
patient-oriented research priorities.

4.3 PRINCIPLES
The Strategy is built upon the following principles:
Public Interest – Ensuring that the public interest is of paramount importance in the creation and use
of knowledge supported by the strategy.
Collaboration – Working in common cause with partners and key stakeholders on the development
and implementation of the Strategy and on achieving its goals.
Responsiveness – Ensuring that identified areas of greatest need drive the research and knowledge
translation agenda.
Excellence – Expanding on existing clusters of excellence and developing excellence where it does
not currently exist.
Inclusivity – Encompassing the breadth of clinical settings, health professions/disciplines and
constituent voices across Canada.
Innovation – Fostering a culture of constant questioning and a commitment to new ideas and novel
solutions.
Accountability – Applying the highest ethical and financial standards, ensuring that the appropriate
metrics and evaluation processes are in place to evaluate the Strategy‟s impact and the attainment of
its goals.
Transparency: Making decisions openly and engaging partners and citizens in the discussion.
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4.4 BRIDGING THE RESEARCH-TO-PRACTICE VALLEYS
A series of initiatives are proposed to bridge the research-to-practice valleys and to move Canada to a
position of leadership in patient-oriented research. The initiatives are less discrete elements than they are
parts of a whole, wherein one element lays the groundwork for another and successive implementation
creates the capacities, synergies and trust necessary to meet the goals of the Strategy.
Some of the recommended initiatives are narrower in scope and have the potential for some early wins
given an existing degree of consensus on the nature of the problem and some early work having been
completed (i.e. addressing the concerns around ethics reviews and standardized contracts for large multisite clinical trials). Others, such as developing the clinical research talent pool, are long-term initiatives.
Yet, there is an imperative to begin immediately given the breadth of the challenge, the need for
engagement of many partners and the timeframe in which progress can be realized. The Patient-Oriented
Research Networks initiative has both immediate and longer term recommendations. Improved processes
for the development and dissemination of clinical practice guidelines need to begin immediately, requiring
more research to better understand the factors affecting uptake so as to put in place the most effective
strategies to address this challenge.
Strategies to involve patients in a meaningful way in patient-oriented research are imbedded in each of the
recommended initiatives, as patient and public engagement is integral to the Strategy as a whole.

4.4.1 Establishing Collective Leadership
Collective guidance and leadership for the Strategy from both levels of government is essential to meeting
the Strategy‟s goals. Both levels of government are integral players in each component of the Strategy,
with the health care system and economic benefits largely accruing to the provinces. While progress can
be made on the Strategy‟s goals without the full engagement of all provincial/territorial governments the
kind of integrative, transformative change that is envisioned and required will not be realized without
shared governance of the Strategy and collective engagement and leadership. This, however, will
undoubtedly take time. A focused round of consultations on this document with provincial/territorial
governments is planned as an initial early step.
There is also opportunity and a will to move forward quickly on a number of fronts. A strong commitment
exists from a cadre of government and non-governmental agencies as well as national champions from the
voluntary sector and industry to facilitate progress on a number of the Strategy‟s specific elements and
create momentum for the Strategy. CIHR has demonstrated its strong commitment and readiness to play a
leadership role and a number of exciting initiatives are already underway.
The first step forward is the establishment of a national Steering Committee with members drawn from the
federal and provincial/territorial governments, health research funders, health researchers, health
information and assessment agencies, academic health centres and universities, relevant industries,
professional associations and the patient community.
It is proposed that the Steering Committee be chaired by the President of CIHR with a co-chair or vicechair from outside the federal government. The Steering Committee will be guided by the principles of the
Strategy and its members committed to driving towards the Strategy‟s vision. Its secretariat, housed in
CIHR offices, would be led by a national executive director. Much of the work of the Steering Committee
would be undertaken in expert working groups with clear mandates and accountabilities and bringing
specific expertise and a range of perspectives to the table.
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An early task for the Steering Committee will be the development of an implementation plan with concrete
timelines, deliverables and evaluation metrics as well as an initial costing of the Strategy‟s elements. The
creation of a pan-Canadian process to establish patient-oriented research priorities and the broad themes
of greatest importance to Canadian health outcomes is also seen as requiring early Steering Committee
attention. Fully engaging CIHR‟s Scientific Directors as well as the health charities, the provincial health
research funding bodies, patients and the public in this process will be of critical importance.

4.4.2 Developing the Talent Pool
For clinical investigators to thrive, a supportive environment is essential.33-38
All clinical investigators, independent of their domain of expertise, are critical to patient-oriented research
and require better support. Clinical investigators play roles in training the next generation of researchers,
but themselves require access to better training and support structures. Clinical investigators are also
pivotal to asking the right questions and knowing how to answer them, yet often cannot compete in the
current environment for career awards. They also contribute to the timely knowledge translation across the
continuum from discovery to application to policy. Canada needs treatments that are evidence-informed
and clinical investigators are ultimately those that gather the evidence. While some clinical investigators
can and do compete successfully for national career awards, there are simply not enough investigators.
Furthermore, there are serious shortages of clinical investigators focusing their research programs on
clinical and health services issues.
Therefore, to build capacity in patient-oriented research, Canada must re-engineer career training and
salary awards for clinical investigators. Awards will be designed to:
consider different practice plans and remuneration strategies (e.g. alternate payment plans and feefor-service for physicians), types of positions (e.g. university-based), and sources of support for
other health science professions;
take into account the environment (e.g. the institutional commitment to the applicant and the
program in which they work) as well as the individual‟s achievements; and
go beyond providing salary support to include recruitment of team members and program
development, as well as infrastructure.
CIHR is well-positioned to move ahead and play a leadership role in this area.
Canada needs more methodologists to support patient-oriented research and more health care
professionals, especially those with advanced degrees and trained in the core methods necessary to carry
out research activities. This will require universities nationwide to better support master‟s and doctoral
programs in areas such as epidemiology and biostatistics, health economics and other health-related
social sciences. It also implies developing standardized training for research coordinators, project
managers and other support personnel. Identifying and liaising with the entities responsible for training
research personnel will be essential in order to address the full career spectrum in a coordinated fashion.
Discussions on how best to move forward will need to include not just universities, but perhaps also
provincial ministries of education and professional associations.
Individual awards should require contributions from clinical or academic departments, hospitals,
universities and regional or local health authorities as appropriate. They should be linked to regular
monitoring of the recipient‟s performance and the institution‟s commitment to the researcher.
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4.4.3 Enhancing the Conduct, Funding and Effectiveness of Multi-Centre Clinical Trials
All large clinical studies are best managed using standardized policies, procedures and templates that, as
much as possible, incorporate international best practice while responding to unique Canadian needs.
There is an emerging opportunity to move forward initially and quickly to resolve the specific barriers to the
conduct of large, randomized controlled trials in Canada. Progress made with respect to RCTs can then be
adapted to meet the needs of other kinds of clinical studies.
In terms of ethics reviews, the recent experience and advances in the United Kingdom, Australia and
France, where common ethics reviews have been adopted, provide important models for Canada to
consider. In addition, British Columbia, Alberta, Quebec, Newfoundland and Labrador, and Cancer Care
Ontario have all developed, or are moving to, models of single reviews which provide a strong basis for
moving forward.
In terms of standardized contracts, the aim is to develop templates which can be agreed to by every
province and territory with the recognition that, once developed, they will require adaptation to
accommodate local laws and government regulation. Again, there are models and recent experiences to
draw from. A model clinical trial agreement has been adopted at the national level in the United Kingdom
by all relevant stakeholders. Other countries, including Australia, the United States and Germany, are at
various stages of development of such agreements although none have yet received full acceptance. In
Canada, there has been some recent progress in a number of provinces. Guidance documents for
negotiating clinical trial agreements have been developed in Ontario, spearheaded by the Ontario Institute
for Cancer Research. In Quebec, a proposed clinical trial agreement generated within the Ministry of
Health is being discussed, and there has been some progress made in Alberta by the Northern Alberta
Clinical Trials Research Centre. At this time, there is interest among both the Canadian pharmaceutical
industry and the academic health care organizations in developing a pan-Canadian model clinical trial
agreement. It would be intended for use between industry sponsors and academic health care centres,
particularly for multi-site clinical trials.
Once developed, the proposed Patient-Oriented Research networks and SUPPORT units described below
can be used as vehicles for the implementation of these standard agreements and can play a role in
ensuring that all interventions designed to improve timeliness and efficiency are benchmarked, evaluated
and reported on to ensure that targets and objectives are being met.
At present, there is not enough funding available to support clinical trials that are desperately needed to
begin to answer important health care related questions for Canadians. Developing a set of needs-based
priorities for clinical trials in Canada with clear patient involvement in establishing these priorities could also
facilitate funding from public sources such as the different levels of government and Canada‟s health
charities and non-profit foundations. In particular, our country must make increasing investments in
publicly-funded clinical trials if we are to regain lost ground and move forward to a position of world
leadership in patient-oriented research. Partnerships among academia, industry and health charities are
essential to enhance funding for important patient-oriented research in Canada.
Success in establishing agreements on ethics reviews and standard contracts should lead to increases in
private funding of large multi-site projects which often require a patchwork of funding sources. This will be
particularly true if key funding partners are part of the process of developing the templates and
standardized agreements. Reaching agreement on these issues will also increase Canada‟s competitive
advantage by making it more appealing to international companies wanting to efficiently and costeffectively conduct clinical trials and other large clinical studies in a timely fashion.
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4.4.4 Focusing on Patient-Oriented Research Networks
Patient-oriented research networks
As noted, patient-oriented researchers in Canada already have impressive experience in working together
in multidisciplinary or transdisciplinary networks or on expert teams. However, strategies are required to
enhance the sustainability of their networks, link them to each other and provide them with the
methodological support needed to meet their research goals.
As part of the Strategy, CIHR‟s Scientific Directors and representatives of the various funding partners and
stakeholders will identify key clinical research areas for the creation of patient-oriented research networks.
These research networks will identify research priorities and define clinical protocols, assist in the scientific
oversight of research programs, support scientists through various teaching and mentorship activities, and
foster interdisciplinary research. They will provide the scientific leadership necessary to direct focused
research and specific projects most relevant to Canadians. They will assist in patient recruitment strategies
for large multi-centre studies and oversee the conduct of those trials. They will be primarily solutionfocused, and will link existing and emerging researchers or centres of excellence across the country to
undertake patient-oriented research in designated health areas. They will focus on outcomes-oriented
research that meets the needs of relevant stakeholders and receptors of the research: clinicians, industry,
policy makers, patients and the public. They will need to demonstrate access to the necessary
methodological expertise and research support and provide a plan for building capacity in both areas. Each
network will be expected to demonstrate how it will ensure project specific support (e.g. project
management, methodological assistance, data management and statistical services).
To achieve these objectives, each patient-oriented research network will have the resources to ensure
leaders have protected time, administrative support and sufficient funding. Networks will be expected to:
create a critical mass of multidisciplinary scientific expertise;
link to other researchers in their area through regular meetings and planned communications;
develop a coordinated, nationwide patient-oriented research agenda;
develop a coordinated funding approach vis-à-vis relevant funders;
Integrate SUPPORT unit(s) (see below) that will provide methodological, biostatistical and specific
project management assistance;
assist in conducting research and disseminating results from academic settings into the wider
patient care community;
provide education and mentorship to emerging researchers in their field;
coordinate overall project-specific research activities to support their theme;
ensure maximum efficiency in enrolment in large-scale trials; and
ensure that each large-scale study meets the highest ethical standards and conforms to national
operating standards.
The Drug Safety and Effectiveness Network (DSEN), which is complementary to this Strategy, is an
example of a patient-oriented research network that was created to focus on a particular theme, identified
as a priority by both the provincial and federal governments (consumer safety). It is intended to focus
largely on observational research, particularly pharmacoepidemiological studies, and may also venture into
clinical trials to accomplish its mission. While DSEN was developed prior to this Strategy, it is an excellent
example of a thematic research network.
With respect to the networks, it is anticipated that there will be significant interest in partnering among the
public sector health charities, as the networks will focus on specific topics that are consistent with many of
the charities‟ mandates.
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4.4.5 Building and Resourcing SUPPORT Units
Patient-oriented research units
Another element of the Strategy will be the creation of specialized research service centres referred to as
Support for People and Patient-Oriented Research and Trials (SUPPORT) units, in an effort to provide the
necessary and often highly specialized methodological expertise to those engaged in patient-oriented
research.
SUPPORT units are multidisciplinary centres of methodologists and other experts who are essential to the
patient-oriented research enterprise. These experts include, but are not limited to, clinical epidemiologists,
biostatisticians, social scientists, health economists and clinical trialists, as well as research support staff
including research coordinators, research associates and assistants, data collectors and data analysts.
Their role is to assist investigators design relevant research studies (including observational and
interventional studies), conduct biostatistical analyses, manage data and biobanks, provide and teach
project management skills, and ensure studies meet all relevant regulatory standards.
SUPPORT Units will take two forms:
1. Geographically located units will be focused on building methodological support where it does not now
exist, or where the available resources are inadequate to support the research ongoing and contemplated
in a particular location. Using an integrated knowledge translation model, they will train more people, and
be directly involved in local research decision making.
The objectives of these SUPPORT Units would be three-fold:
to provide needed methodological and logistical support to local clinical investigators to improve the
quality of research proposals and research they undertake and to make them more competitive at
obtaining research funding.
to build the capacity of research methodologists and research support staff by providing a training
ground and experience in these disciplines.
to support decision making within the clinical setting and catchment area by clinicians, managers
and administrators and implementation of best practices by working collaboratively to respond to
the research and implementation needs identified by the clinical setting.
Hospital CEOs, Chairs of regional health authorities and local administrators will need to demonstrate
commitment to SUPPORT by providing the necessary space and matching funding and by developing a
plan for their sustainability. They will also need to demonstrate how they will engage with the units to
promote the conduct of research to address local clinical and health services issues (including improving
the uptake of best practices).
2. Units that are more national in scope and either provide support in highly specialized methods or
provide methodological support to specific health disciplines in the clinical setting outside of medicine such
as nursing, rehabilitation, dentistry and other areas to help them enhance their research skills and conduct
more high quality research.
This type of SUPPORT unit will be encouraged to develop niches of excellence in areas such as
randomized control trials, observational studies using large administrative databases, systematic reviews
or knowledge translation science and guideline development, which will make them competitively attractive
internationally. They may also be more virtual in nature and provide a methodological hub to support
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nursing, rehabilitation or other disciplinary research, thereby encouraging nursing researchers, for
example, to share this resource to improve the quality and competitiveness of nursing research.

4.4.6 Improving Guideline Development, Dissemination and Uptake
A concerted, well-resourced, collective approach is needed in Canada to ensure that evidence-informed
practice guidelines are rigorously developed and effectively implemented so as to improve quality of care
and health outcomes. Recommended elements of such an approach are:
Developing and offering training courses and modules for guideline developers. Welldesigned training modules would facilitate the work of guideline developers, enhance coordination
among them, and encourage the most rigorous approach to the development of evidence-informed
guidelines. Training would also serve to imbed in the development process a need to harmonize the
guidelines with other relevant guidelines. Developers would also be expected to collaborate on
tasks to expedite guideline development.
Supporting guideline development. Developing evidence-based guidelines is an expensive
process, estimated as costing between $100,000 and $1 million to produce one set of guidelines. It
is proposed that matching funds be made available from provincial and federal governments to
guideline developers if they meet criteria which will be established regarding requirements for rigour
of both the development process and guideline content.
Engaging patients in the guideline development process. Greater involvement of patients and
caregivers in the guidelines development process, from involvement in setting topic area priorities
to membership in development groups, is important not only for the quality of the guidelines but
also for their ultimate uptake. The NICE initiative in the United Kingdom, described earlier, provides
important learnings to help Canada develop a strategy in this area.
Increasing capacity for knowledge synthesis. While Canada has an international reputation in
this area and produces excellent work, there is a need for more capacity in this area. As a first step
CIHR should increase its investments in the Cochrane Centre and take the lead in exploring a
collaborative partnership between the Canadian Cochrane Centre and other organizations in
Canada engaged in knowledge synthesis, including CHSRF and CADTH.
Developing a comprehensive knowledge translation (KT) strategy. Current strategies for
communication and dissemination of guidelines such as publication in major medical journals,
continuing professional development programs, conferences and seminars have been shown to
have had limited success in changing professional practice.82,83 Bringing about guideline adoption
and sustaining guideline use is complex and challenging. Several studies have shown that
adherence rates often go back to baseline levels after implementation strategies are discontinued. 84
Unfortunately, the evidence suggests that guideline dissemination and implementation activities in
Canada have actually decreased between 1994 and 2005, meaning that the potential positive
impact on patient health outcomes is likely not being realized.61
Recommended activities include:
Funding more research on the barriers to uptake and strategies to speed guideline uptake.
Considerably more research is needed to better understand the systemic, organizational and
individual barriers to the uptake of guidelines by health systems, clinicians and patients, and to
provide evidence on the most effective dissemination and implementation strategies.
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Adapting the organization of care. Guideline implementation is often unsuccessful unless the
organization of care is adjusted or redesigned to conveniently permit the use of evidence-informed
best practices by those within the health care system. Provincial and territorial health systems will
need to be engaged and work to find ways to help enable implementation of evidence-informed
practice and policy.

5.0 CONCLUSION
By 2025 health outcomes in Canada will be demonstrably improved and the health care experience for
patients enhanced through the integration of evidence at all levels of the health care system. This is the
vision driving the development of Canada‟s Strategy for Patient-Oriented Research .
The value proposition for „patient-oriented research‟ for the patient is to receive the right care, in the right
place at the right time. For this to happen, health care professionals and policy makers need access to the
latest evidence. This, in turn, requires the timely and efficient translation of research innovations from the
research setting to patient care settings. It also calls for the evaluation and synthesis of existing knowledge
and proper transfer of what we already know to the clinical setting. The value proposition for the provincial
governments and health care administrators is a cost-effective, efficient, affordable health care system that
meets the needs of patients and continuously improves the health of Canadians. The value proposition for
the Government of Canada is to meet a number of key objectives of the Science and Technology Strategy,
including the opportunity to enhance the commercialization of research.
Governments, industry and health charities will have to work together with the national Steering Committee
to effect change in the field of patient-oriented research by finding solutions to inadequate funding and
successfully navigating the complexities of program design and implementation.
Canada has made progress in patient-oriented research. But that progress has been slow, often scattered
and hampered by federal/provincial, interdisciplinary and structural barriers. The compelling financial
imperative in all provinces and territories, entrenched and emerging health challenges and increasing
expectations from providers and patients alike underscore the need for a bold and innovative patientoriented research strategy for Canada that provides a clear and shared sense of direction that will bridge
the evidence-to-practice valleys and transform the health care landscape in Canada. This Strategy, with
patients and the public clearly at its heart, seeks to provide that direction.
In short, the need is great, the potential benefits are huge and Canada is ready.
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