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Our mission is to help the people of Canada maintain and improve their health.

Preface

Background

Canadians are among the hedlthiest peoplein theworld. Animportant factor in achieving thissuccessisour
willingness to exploit opportunities provided by scientific discovery and technologica innovation for
improvement. Almost every aspect of our lives is affected by new technologies. These include the
development of therapeutic and other hedlth products, innovations affecting the qudity and safety of our
food supply, and the creation of new industriad and other consumer products. While our hedlth and generd
standard of living hasimproved through technologica advances, it isimportant to redize that al processes,
activities and products have the potential to adversely affect our health. In fact, many of the modern
chdlenges to hedth are a consequence of complex interactions between our physicd and socid
environmentstogether with our persona and lifestyle choices. In order to properly addressthiscomplexity,
maintaining and improving hedth requires a structured, andytica and deliberative approach to mitigating
and contralling hedlth risks. In Canada, maintaining and improving our hedlth is arespongbility shared by
individuas, communities, industry, and dl levels of government.

Hedlth Canada hel ps protect the hedlth of Canadians with programs and regulatory measures concerning:
the qudity, safety and effectiveness of drugs, medica devices and pedticides; the safety of consumer
products and workplace substances; the safety and nutritiona quality of food; exposureto toxic substances
in the environment; and the qudity of air and water [Hedlth Canada, 1998]. The Department also helps
Canadians to prevent, and reduce the incidence and severity of disease, injury and disability, through for
example, prevention and control programs for specific diseases (such as HIV, cancer or cardiovascular
disease) and for groupsor individualsat higher risk [Health Canada, 1998]. Theassessment of health risks,
and the sdlection and implementation of effective risk management srategies, form the basis for many of
Hedlth Canada s activities.

In 1993, Hedth Canada published aforma framework, which defined and described the risk assessment
and risk management process in a structured way [Health Canada, 1993]. While the 1993 gpproach
served its purpose well, in recent years there have been a number of changes in society, science and
technology, that have prompted the Department and other public health agenciesto reexaminetheway that
they dedl with hedlth risks. These changes have had an enormous impact on public heglth and the work
of hedlth protection. Health Canada has recognized the need to modernize its approach to risk assessment
and risk management, to dedl effectively with these new challenges. Much progress has been made over
the past severd years, however, thereiscurrently no formalized, consistent approach, being applied across
the spectrum of hedlth protection issues.
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Project Overview

Inthe summer of 1997, Health Canada launched afundamenta review of its hedth protection operations.
This effort, known as “Hedth Protection Branch (HPB) Trangtion,” wasamed at helping Hedth Canada
and its partners to better manage risks to the hedth of Canadians into the next century [Health Canada,
1998]. Through HPB Trangtion, Hedth Canada devel oped a decision-making framework and anumber
of documents that provide guidance in dedling with related consderations.  Implementation of the
framework, its underlying principles, and the associated guidance documents, will help the Department to
deal with the chalengesof the current environment, in acons stent, comprehensive and coordinated fashion,
and consequently will improve the effectiveness of the risk management decision-making process across
its hedlth protection programs.

Contributors

Appendix A liststhemembersof the Risk Management Framework Project Team, who provided direction,
coordination, technical expertise, and assi stancefor the project, and devel oped thisdocument (or itsearlier
versions), based on avariety of input. An accompanying document lists the names and memberships of
the numerous Groupsthat provided program-related input and devel oped guidance and other documents.
A number of other individuals dso provided comments that contributed to the development of the
framework and guidance documents, through their participation in focus groups held in the winter of
1997/98, and comments on earlier drafts. Comments made during public consultationsinthefdl of 1998,
and various presentations throughout 1999 aso contributed to the development of this document.

Purpose of the Framewor k and Guidance Documents

The purpose of this document is to provide a description of the key chalenges which led to the
development of the revised framework, the generd principles that underlie the framework, a detailed
description of the steps in the framework, and an overview of the consderations that are dedlt with in
various guidance documents.

A summary document is avalable, which includes only the key chalenges, the generd principles, an
overview of the gepsintheframework, and alimited glossary. Draft guidance documentsdeding withthe
folowing condderations are aso avalable under separate covers. conducting environmental risk
assessments, conducting socioeconomic analyses, communicating risk-reaed information; involving
interested and affected parties; integrating population hedth and risk management decison-making;
developing hedth-based outcome measures, and setting priorities.

The framework and guidance documents are intended to provide a common, generd basis for risk
management decision-making throughout the Department. The documentsin themsalvesare not intended
to be implementation manuas; rather they can be used by individua programs to develop specificaly
tailored procedures to meet their particular needs.
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Intended Audience

The framework and guidance documents are intended for use by Hedlth Canada managers and Staff,
induding scientists and public hedth professonds, who are responsible for, or involved in carrying out,
various aspects of the risk management decison-making process. The documents will be of particular
interest to those individuas respongble for developing program-specific implementation procedures.

Intended Application

The framework and guidance documentsareintended to be gpplicableto the range of agentsthat fall within
Hedlth Canada s mandate. These agents include: diseases (both communicable and noncommunicable);
substances (chemicals, radiation, microbes); and products (food, medica devices, drugs, tobacco,
consumer products). In addition, a document has been developed to provide guidance for undertaking
environmenta risk assessments on products of biotechnology (asrequired dueto legidative obligations).
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1. Introduction

Risk: A measure of both the harmto human health that results frombeing exposed to a hazardous
agent, together with the likelihood that the harm will occur.

1.1 Why Revisethe Decision Making Framework?

A Decision Making Framework has two primary functions. Firg, it is a quaity assurance tool which
formaizes decision making as a cons stent process with identifiable steps. Secondly it helpsto identify the
important principles and organizationa values of decison making. In 1993, Hedlth Canada published a
formd risk determination framework, which defined and described the risk assessment and risk
management processin a structured way [Hedth Canada, 1993]. Since that time, decision makershave
been faced with anumber of important chalengesincluding: rapidly advancing hedth related technologies;
changesin government organization, rolesand respongibilities; and arapidly expanding, diverseinformation
and knowledge base.

Over the last decade, government decison making has come under increasingly critical scrutiny. In
particular, the Krever Commission of Inquiry on the Blood System in Canada (1997) provided a
detailed criticism of decison making as it related to the management of Canada's blood supply. In the
summer of 1997, Hedlth Canada launched a fundamental review of its hedlth protection operations in
response to these criticiams and to the new chalenges in hedth risk management. This initiaive ( Hedlth
Protection Branch Trangtion) was designed to help Hedlth Canada and its partners better manage risks
to the hedlth of Canadians into the next century [Hedth Canada, 1998].

Recommendations for improved decision making based on the nationa public hedth consultations held by
HPB Transtion and from various Hedth Canada working groups focused on severd mgor themes,
induding:

The Examination of Health Risks Within a Broad Perspective

Traditiond risk assessments typicaly focus on the results of biologica, chemical, and physica studies
invalving the hedlth effects resulting from exposure to a single agent. In recent years, there has been a
growing recognition that a number of factors or determinants can affect hedth, and these determinants
together with ther interactions, can influencetheleve of risk for specific populations. There hasaso been
agrowing recognition that risks need to be viewed in their public health context to ensure that the most
important risks are addressed and that key risks are not ignored because an issue has been defined too
narrowly. Taking both of these things into account can lead to more complete and meaningful risk
assessments, and to the development of risk management strategies that are more effective and that have
fewer unintended adverse impacts.
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Collaboration, Partnership and Team Work

To avoid duplication of services and to be cogt-€effective, governments at al levels are developing
partnerships. Canada-wide hedth protection systems, non-governmenta organizations and university
research communities are capable of doing some of thework that isnow being donewithin Health Canada.
While some level of scientific and other collaborations have dways existed, the nature of these
collaborations and the extent to which they are undertaken, must increase in order to ensure that an
appropriately broad range of information and expertise are taken into account when identifying, ng,
and managing hedth risks,

Effective Risk Communication

The growing complexity of risk assessment and risk management, the increasing interest and demand of
the public for more information, and the number of recent controversies related to the handling of specific
risk issues (eg. contamination of the blood supply; whether to permit use of recombinant bovine
somatotrophin (rBST) in Canada), adl contribute to the need for Health Canada to provide interested and
affected partieswith timely, rdlevant information, in aformat that is useful to them. The publicisno longer
satisfied with merely being presented with the results of risk management decisons after the fact.

Public Engagement and Stakeholder Participation

In recent years, members of the public have become more interested in being involved in decisons that
affect them, especially when it comes to their hedth. The reluctance of many individuals to rely on
government to singularly make risk management decisons, requires that mechanisms be put into place to
providegreater opportunities, not only for theexchange of information, but where possible, for participation
in the risk management decis on-making process.

Transparency

The growing complexity of risk assessment and risk management, and public expectation for information,
make it criticd that the risk management decision-making process be clear and understandable, in terms
of the steps involved, the basis for decisions (including uncertainties, assumptions, and their impacts), and
the roles, respongbilities, and accountabilities of participants.

Accountability

Inrecent years, there has been an increasing public demand for governmentsto demonstrate accountability
for thelr actions, and to ensure the wise use of limited resources. This requires increased to attention to
priority-setting, and to selecting and implementing effective risk management drategies.

Flexibility and Ability to Adapt to New Situations in the Management of Health Risks

The need to ded with new health risks, new discoveriesand technol ogies, abroad range of information and
perspectives, and the greater involvement of multiple participants (including different levelsof government),
al must befactored into risk management decison-making. The current environment requiresthat awider
range of risk management options be considered, where possible, so that an optimal approach can be
sdlected (i.e. one which is effective, has minima negative impacts, and can be carried out at areasonable
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cost).

The emergence of these challenges has had an enormous impact on public hedth and the work of hedth
protection. Health Canada has recognized the need to modernize the hedlth protection system, including
itsgpproach to risk management decision-making, to ded effectively with such challenges. Much progress
has been made over the past severa years, however thereis currently no formalized, cons stent approach,
being applied across the spectrum of hedth protection issues.  There is clearly a need to make further
progressin this area.

1.2 Developing a Revised Approach
Through HPB Trangtion, Hedlth Canada is devel oping a decison-making framework, conssting of three

components (issue identification, risk assessment, and risk management), and anumber of documents that
provide guidance in dedling with related congderations.

What’sin a Name?

There is no andardized terminology when it comesto deding with hedth risks. Various agenciesand
organizations use different termsto refer to the same process, and in some cases, the sametermsto refer
to different processes. This can present a problem in instances where these groups need to exchange
information, collaborate, or ensure that legidated requirements or internationa agreements are adhered
to.

For example, the term “risk andyds’ is used in the area of food safety, by the Codex Alimentarius
Commission, Health Canadal s Food Programme, and the Canadian Food Inspection Agency, theterm
“risk determination” is used in the 1993 Hedlth Canada Framework, and the term “risk management”
is used by the Canadian Standards Association, U.S. Presdential/Congressional Commission on Risk
Assessment and Risk Management, U.S. Environmental Protection Agency, International Standards
Association, and Hedlth Canada s Therapeutic Products Programme.

Use of theterm the genera termdeci sion-making framewor k isintended to avoid thedifficulty of trying
to reconcile terminology differences that exist, while recognizing that Health Canada needs to take the
perspectives of various health protection agencies into account.

The revised approach:

Maintains afocus on hedlth and safety.

Broadens the base of information used for decison-making.

Supports an evidence-based approach.

Provides clarity in terms of the process followed, information used, and decisions made.
Provides sufficient flexibility to address arange of risk issues and Stuations.
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Strengthens the Department’ s ability to evauate risk management Srategies.

Claifiesthe roles, responghilities, and accountabilities of participants.

Provides greater opportunities for the involvement of interested and affected parties.

Provides the basis for a systematic, comprehensive, coordinated Branch, and Department-wide
approach.

1 Servesasatool at the center of abroader framework for policy development.

Consistency: A Key Advantage of the Revised Approach

Although the Department has had an “officid” approach for assessng and managing hedlth risks since
1993, the approach has been implemented to varying degrees across and even within various Branch
programs. While programshave donewe | in meeting their own needsand dedling with many risk issues,
there has been no coordinated effort to train individuas in gpplying a common gpproach, or to ensure
that the gpproach is applied in acons stent and comprehensive manner. Thisisespecidly aconcernfor
risk issues that cut across program aress (e.g. achemica contaminant in air, water, and food), and has
sometimes resulted in different risk assessment and management gpproaches being used, difficultiesin
information exchange and understanding, and difficulties in developing consstent Branch risk
management policies.

The development of arevised gpproach for risk management decision-making (including theframework,
its underlying principles, and associated guidance documents) together with a coordinated
implementation effort across and within various programs, will provide the Branch with a common,
consstent, and comprehensive means of dedling with risk issues. Working together can increase
effidency, effectiveness, and consistency of decisions, reduce duplication of effort, identify gapsin
science and palicy, and help to ensure that resources are used effectively.

1.3 Underlying Principles

A number of principlesunderlietherisk management decision-making process, and provide agenerd basis
for decisonsmade and actions taken. A key difference between the revised gpproach and that embodied
in the 1993 framework, is the formaization of a number of such principles, and the more consstent
integration of these principles into the steps of the decision-making process.

The principles described below reflect Hedlth Canada's current risk management decision-making
philosophy. The principles respond to the changesin our operating environment, noted earlier, aswel as
other values that have been emphasized both in internal and externa consultations. Some of the principles
are based on ideas from other sources [European Commission, 1998; Hrudey, 1998; Light and Hrudey,
1998; Presidentia/Congressonad Commission on Risk Assessment and Risk Management, 1997 a, b;
Hattis, 1996; National Research Council, 1996]. The principles are inter-related and must be applied in
acohesve fashion.
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In practice, many of these principles have been evolving over thelast severd years, as Health Canadahas
grived to continuoudy improve the policy development and decision-making process. Further some
principles have dready been gpplied when dedling with certain hedth protection issues. Defining these
principles in an explicit way, as a key dement of the revised approach, can help to ensure a common
understanding among individuas who participate in, are interested in, or affected by, the risk management
decison-making process, and that the principles are implemented in a more consistent manner across al
hedlth protection programs.

While every attempt should be made to apply the various principles below to specific risk issues and
Stuations, it should be noted that their application may be limited in certain indtances due to legidative or
other requirements or restrictions.

Underlying Principles

Maintaining and Improving Hedlth is the Primary Objective
Involve Interested and Affected Parties

Communicate in an Effective Way

Use a Broad Perspective

Use a Collaborative and Integrated Approach

Make Effective Use of Sound Science Advice

Use a“Precautionary” Approach

Tailor the Process to the Issue and its Context

Clearly Define Roles, Responghilities, and Accountabilities
Strive to Make the Process Transparent

Maintaining and I mproving Health isthe Primary Objective.

Give hedth and safety precedence in making risk management decisions, over economic and other
condderations. Baance Health Canada s mandate to protect the hedth and safety of Canadians, with the
right of individualsto make persona choices. Wherethesetwo interestsare at odds, decisonsmust dways
favour the former over the |latter.

I nvolve I nterested and Affected Parties.

Provide adequate opportunities for affected and interested parties to be involved in the risk management
decison-making process [Presdentid/Congressond Commisson on Risk Assessment and Risk
Management, 1997 a, b; Canadian Standards Organization, 1997]. This includes the decision as to
whether to apply a precautionary gpproach and which provisona risk management strategy should be
implemented.

Involvement means providing individuals and groups with access to relevant information, and with an
opportunity to express their views and to influence policy decisons. It does not mean that undlected and
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unaccountable members of the public or other groups can make decisons for which Hedth Canada is
accountable. The nature and extent of involvement may vary depending on anumber of factorsincluding
whether thereisaneed for aquick response (e.g. in an epidemic) and the leve of resources available, and
may range from active participation, to ensuring that concerns are sufficiently addressed, to the provison
of information. Providing opportunities for involvement can build trugt, lend credibility to decisons, and
provide access to critical information. In order to be effective, the process for involvement must be clear
and explicit, and carried out in a systematic way.

Communicate in an Effective Way.

Provide clear, accurate, rlevant information to interested and affected partiesin atimely manner, usnga
format that is useful and eadly accessble to them [Presdentid/Congressond Commisson on Risk
Assessment and Risk Management, 1997 a, b; Canadian Standards Organi zation, 1997]. Communication
is atwo-way process and includes developing an understanding of the needs of interested and affected
parties, reacting to concerns and informing, consulting, and educating. An important aspect of effective
communicationisproviding individua swith enough information to alow them to contribute to the decison-
meaking processin an informed way. The specific nature and extent of communications varies as doesthe
nature and extent of public involvement.

Hedth Canada has a responghility to inform and educate Canadians about risks to their hedth, and the
processthat isbeing used to assess and manage these risks. Thisincludes helping individuasto understand
that every choice bringswith it some degree of risk and that certain risks are shared by society asawhole.
It dso includes providing information that dlows individuas to make their own decisions on matterswhich
concern their health, particularly when the degree of risk is low and the information is readily accessble.
When possible, it dsoincludes providing opportunitiesfor individua sto contribute to the risk management
decison-making process by expressing their concerns and perspectives, and by providing knowledge and
expertise that can help to shape the process and decisions made.

Effective communication is especialy important in cases where there are large discrepancies between
perceptions and scientific assessments of risk. Specid care must be taken care when communicating with
groupswhosefirg languageis neither English nor French, to ensure that their concerns are understood and
that risk messages are communicated in an understandable manner.

Use a Broad Per spective.

To the extent possible, takeinto account avariety of information when identifying, ng, and managing
risks, while maintaining afocus on hedth and safety. A sufficiently broad understanding of the issue and
itscontext are key to focusing risk assessment efforts, identifying risk management goas, sdecting efficient
and effective strategies, and appropriately alocating resources.

Risk assessment must be sufficiently broad to ensure adequate understanding of the risk and to identify

effective risk management options. Where possible, assessments must take into account both data from
“soentific’ sudies, and information on determinants of hedth (e.g. socid, culturd, ethical consderations,
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economic gtatus), where these determinants are demondtrated to have an effect on the level of risk for
gpecific popul ations. Where possi bleand appropriate, assessmentsmust a so consider interactionsbetween
agents rather than individua agents in isolation.

Risk management decisons must consider a variety of information in order to ensure that the best risk
management dtrategy is sdected and that it is implemented in an effective manner. The expected
effectivenessof potentiad risk management options, andlegidative, internationd trade, or other requirements
and limitations are obvioudy key consderations. Taking a broad perspective means aso taking into
account factors such asrisks vs. benefits, potentiad socid, culturd, ethicd, paliticd, environmentd, legd,
economic, and other impacts, and the perspectives of interested and affected parties.

While it isimportant to strive for abroad perspective, it should be noted that the extent to which thisis
possible may be limited by exigting legidation, which obvioudy, takes precedence.

Taking a Population Health Approach

Determinantsof healthisthe collective labd giveto factors and conditions that are thought to have an
influence on hedth. These include things such as income and socid status, socia support networks,
education, employment and working conditions, socid and physica environments, persond hedlth
practices, and coping skills. Some determinants play amore prominent role than othersfor given hedlth
issues, and interact in complex ways to affect population hedth.

Taking a population hedth approach involves focusing on the hedlth of the population as awhole, and
of subgroups within the population, by addressing factors that contribute to hedlth and their complex
interactions. The gpproach addresses not only the physological, psychologicd and behaviourd
components of hedlth, but aso the entire range of factors that contribute to our physicad, menta and
socid wdl-being. Theoverdl god of apopulation hedth gpproach isto maintain and improvethe hedth
datus of the entire population while reducing inequdities in hedlth status among popul ation sub-groups.

Use a Collaborative and I ntegrated Approach.

Use a collaborative and integrated approach for identifying issues, and assessng and managing risks. The
volume and complexity of information, and the cross-cutting nature of many risk issues (e.g. contaminants
in air, water, and food), make it impossible for a single individua or group to maintain the necessary
expertise to ded with most hedth risks of concern to the Department. Working together can increase
effidency, effectiveness, and consstency of decisions, reduce duplication of effort, and identify gaps in
science and policy.

Maintain sufficient in-house expertise to support policy making, to implement regulations, to set sandards

and regulations, and to respond to emerging health issues. To supplement this, take advantage of the
expertise that exigs within other nationa and internationd organizations, including thoseinvolved in hedth
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protection, academia and industry. Don't duplicate existing efforts where they meet the level of stientific
and hedlth protection standards of the Department, taking current jurisdictiona congtraints into account.

Make Effective Use of Sound Science Advice

Success in maintaining and improving our hedth requires an evidence based approach to decison making.
This can only be achieved by making effective use of sound science advice. Such an gpproach helps to
address public confidence that decision makers are using science in the best interests of Canadians, that
science adviceis credible, and that decision makers are confident that this advice is based on arigorous
and objective assessment of dl available information. In order to achieve these godss, the decision making
process must include measures to ensure the qudlity, integrity and objectivity of science advice (Council
of Science and Technology Advisors, 1999, Industry Canada, 2000).

Use a Precautionary Approach.

A key feature of managing hedth risks is that decisons are often made in the presence of condderable
stientific uncertainty. A precautionary agpproach to decision making emphasizesthe need to teketimely and
appropriately preventative action, eveninthe absence of afull scientific demondration of cause and effect.
Thisemphasisin decison making is reflected in the find report of the Krever Commission of Inquiry. It
concludes that alack of full scientific certainty should not be used as a reason not to take preventive
measures when reasonable evidence indicates that a Situation could cause some significant adverse hedth
effect.

This genera concept has been expressed in avariety of contexts, especialy in the area of environmenta
protection. The most widely quoted is Principle 15 of the Declaration of the Rio Conference on
Environment and Development (1992). In the Canadian context, the Canadian Environmental
Protection Act (1999) provides that “... the government of Canada is committed to implementing the
precautionary principle that, wherethere are threats of serious or irreversible damage, lack of full scientific
certainty shall not be used as a reason for postponing cost-effective measures to prevent environmenta
degradation”.

Thereisconsiderable debate, both nationdly and internationaly, over the use of the phrases* precautionary
approach” and “precautionary principle’. No definition is universaly accepted. The Hedth Canada
Decison Making Framework treats the concept of precaution as pervasve. As such it does not require
extremes in the actions taken. Instead, risk management drategies reflect the context and nature of the
issue, including the urgency, scope and leved of action required.

Tailor the Process to the I ssue and its Context.

Maintain flexibility throughout the risk management decision-making process. Using a flexible approach
can lead to more effective and more acceptable risk management decisons. While recognizing there are
urgent Stuations that require quick action, the emphasis on timeliness and flexibility should never beat the
cost of thorough and thoughtful, even if rapid, congderation of dl the steps and congderations identified
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in the framework.

Using aflexible gpproach includes: undertaking the process in away that is best suited to different agents
and situations; limiting the depth and breadth of the processto takeinto account the requirement for atimely
response; revisting previous steps when new findings provide important insghts related to earlier
deliberations and decisions, incorporating significant new information that may emerge throughout the
process or following evduation; usng a variety of risk management options and levels of response as
needed to provide a given level of hedth protection; and revisting decisons periodicdly to determine
whether arevised risk management gpproach or strategy is needed.

Using aflexible goproachmay dso involveimplementing a“two-track” processin certain Stuations. Such
aprocess could include areactive and timely response, involving an interim risk management strategy, and
the pro-active, systematic development of longer term strategy, which enhancesthe Department’ scapacity
to anticipate, prevent and respond to the new instances of the risk issue. Using a two-track approach
alows the decison-making process to move forward without having to delay necessary actionuntil more
comprehensive work is done.

Clearly Define Roles, Responsibilities, and Accountabilities.

Clearly define the roles, responshilities, and accountabilities of dl parties who participate in the risk
management decision-making process, as well as Hedth Canada s relationship with each of them. This
includes identifying who is responsible for undertaking comprehensive risk assessments in cases where
precautionary actionhasbeenimplemented. Clearly delinesting roles, responghilities, and accountabilities
helpsto ensure that participants and other interested and affected parties know what is expected and what
commitments have been made, and thereby can lead to more efficient and effective risk management
drategies. It dso helpsin the dlocation of resources.

The respongibility for improving and maintaining hedth is one shared by individuds, communities, industry,
and dl levels of government. Hedth Canada has a primary role in protecting the hedlth and safety of
Canadians at the nationd level; however it isbut one component of acomplex system of hedth protection,
which includes, among others, various levels of government, government agencies, the hedth care and
medicd professons, the academic and health sciences research and development communities,
manufacturers and importers, consumer groups, and individua Canadians. This makes it important to
identify potentid conflicts (eg. conflicting regulations and overlgpping jurisdictions of governments and
related agencies), to eiminate gaps, and to ensure that health protection programs are delivered seamlesdy
acrossthecountry. Itisasoimportant to be specific about accountabilities, especidly when thereis shared
responghility, and to avoid giving theimpression that Hedth Canadais accountable for matters outsde the
Department’ s mandate or jurisdiction.

Inaddition to specifying the roles of various organizations, it is necessary to differentiate between theroles

of scientistsand policy makers. While both teams may contribute to issueidentification, their primary roles
areto undertake risk assessment and risk management, respectively. The role of scientistsisto assessrisk
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based on the science (both biophysica data and information on risk factors), and to identify potentia risk
management optionsthat arerelated to theleve of risk. Therole of policymakersisto consider theresults
of risk assessments, together with a broad range of other consderations, and usethisinformation to make
risk management decisons.

Strive to Make the Process Transparent.

Clearly document dl activities, condderations, assumptions, uncertainties, and decisons, to ensurethat dl
aspects of the risk management decision-making process are clear and easly understandable. Bearing in
mind any requirement for confidentidity, makethisinformation accessibleto interested and affected parties.
Individuas who review the documentation should be able to understand how and why things were done,
what decision-making processes were used, and who isaccountable and responsiblefor various ctivities
and decisons. Although it isimportant to maintain clear and comprehens ve documentation, the extent of
documentation needs to be balanced by resources and priorities, especialy when the timeliness of the
responseis critical.

1.4 Overview of the Framework

The proposed risk management decision-making framework isdepicted in Figure 1 and consstsof aseries
of inter-connected and inter-related steps, which may be grouped into three phases: issue identification
(identify theissue and put it into context); risk assessment (assessrisks and benefits); and risk management
(identify and analyze options; select a strategy; implement the strategy; and monitor and evauate the
results). Theframework reflectstheinvolvement of interested and affected partiesthroughout the process,
including partners, the public, and other stakeholders.

Generdly speaking, the processbeginsat thetop of the diagram, and proceeds clockwisethrough the other
steps; dthough the steps are depicted asa series of circles, thereisagenerd linear progression. Each step
involves a decision point, as to whether to proceed to the next step, revisit a previous step, or end the
process. Theprocessisflexiblein that one may move back and forth between steps or revisit Seps based
on available information. For example, a previous step may be revisted when there is aneed toimprove
the accuracy and completeness of information, or when new information becomes available and needsto
be considered.
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Figure 1. Decison-M aking Framework

Identify thelssue
and Its Context

Monitor and Assess Risks
Evaluate Results and Benefits

Involve I nterested
and
Affected Parties

Implement Identify and
the Strategy c> Analyze Options

Select a Strategy

Interested and affected parties, including partners, the public and other stakeholders can play akey role
in issue identification, risk assessment and risk management. They can provide vauable information,
knowledge, expertise, and indghts throughout the process, and should be involved as early as possible.
Theroles, responsibilities, and accountabilities of dl partieswho participate in the process must be clearly
defined for each issue being addressed.

The effective communication of risk-related information (i.e. risk communication) is an integrd part of the
process, because both the substance and the process of risk management decisions must be acceptable to
a broad range of interested and affected parties. Effective risk communication asssts in the exchange of
information, and facilitatesinformed decison-making. Thegod of effective risk communicationisto ensure
that there is an adequate understanding of the process by dl interested and affected parties.

Documentationis also akey aspect of the process. Two types of documentation are needed for each step:
fird, a description of how the step should be undertaken, including data requirements, assumptions,
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consderations, and how decisionsshould bearrived at; and second, asummary of how the step wasactudly
undertaken, the assumptions used, the uncertainties that exist, and how decisions were made, with an
explanation given of any changes from the origind plan. The requirement for detailed documentation may
vary depending the issue being addressed and its context, with consderation being given to factors such as
the importance of the decisions to be made, the level of concern, the resources available, and the need for
timeliness. Condderation must o be given to the need and/or legal obligation to keep certain information
confidentid. Reasonable efforts should be made to document the process without generating excessive
paperwork

While implementation of the framework will help to ensure that risks are addressed in a consstent and
comprehensive manner, its gpplication is not intended to berigid or prescriptive. The manner in which the
framework is applied to specific Stuations or specific risks may vary. Smilarly, the relaive importance of
the steps, the extent to which they are carried out or revisited, and the tools, data, and specific
congderations involved, can vary depending on theissue being addressed and itscontext. For example: the
framework need not be invoked in a detalled way, for risk Stuations that are routingly and expeditioudy
managed (e.g. voluntary product recals); in dedling with crises Stuations, steps may be undertaken rapidly
or implicitly due to the need to act quickly; a more detailed risk assessment may be undertaken later,
following the implementation of arisk management Srategy.

The sdlection of acircle diagram as opposed to alinear one, reflects an emphasis on an integrated decison
process, its component steps, and theair interrdationships, and is smilar to that proposed by the U.S.
Presidentia/Congressona Commisson on Risk Assessment and Risk Management in 1997. 1t is
recognized that certain programs within Health Canada and certain external organizations use different
diagramsto depict therisk assessment and risk management process, and that the choice of diagram reflects
anemphasison different agpects of the same process. Thisincludesfor example: theroles, responghilities,
objectives, and functiona autonomy of participants(e.g. Codex Alimentarius Commission; Hedlth Canada' s
Food Program; the Canadian Food Inspection Agency); tasks and work flow (e.g. 1993 Hedth Canada
Framework; Canadian Standards Association Q850 Framework); and a decison making process with
continuous improvement (e.g. Health Canada s Therapeutic Products Program). It isimportant to note that
the decision making processes noted aboveare cons stent i n approach despite being represented by different
images or diagrams (i.e. they reflect amilar tools, ideas, and gods).

Detalled descriptions of each of the steps in the decision-making framework are provided in section 2
below. With the exception of thefirst step (whichisnew), dl stepsare generadly smilar tothosein the 1993
framework. The key differenceslie in the integration of the underlying principles (described earlier) within
the various steps. Of particular note are the emphasis on: providing opportunities for the involvement of
interested and affected parties, communicating risk-related information; clearly documenting al aspects of
the decision-making process; using aprecautionary approach when warranted; taking abroader, population
hedlth perspective; and measuring the effectiveness of risk management sirategies.

Asnoted earlier in the Underlying Principles section, these changes have aready begun to take place in
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practice, over the last severd years. Explicitly defining the steps (and the inherent principles) in the revised
framework, can help to ensureacommon understanding among individualswho participatein, areinterested
in, or affected by, the risk management decison-making process, and that the steps (and principles) are
implemented in a more consstent manner across dl hedlth protection programs.

Taking Population Health Approach

Taking a“ population hedlth” gpproach to risk management decison-making means.

I making greater effort to identify subpopulations for which ahedth issue is of particular concern;

! incorporaing information on socid, cultural, economic, and other hedlth determinants into risk
assessments, when these factors are demondtrated to have an impact on the leve of risk for specific
populations,

1 congdering agreater variety of potentid risk management options, particularly non-regulatory ones
where they offer an acceptable level of hedth protection;

1 paying greter attention to the unintended impacts of potentia risk management options, particularly
on socid, culturd, and other factors that affect hedth;

I making greater use of multi-faceted risk management strategies, where possible, to improve
effectiveness with different populations;

I involvingavariety of partnersinimplementing strategies, and implementing these strategieson severd
levels, in severa sectors, and using severd methods, where possible, to improve effectiveness, and

I congdering theeffectivenessof risk management strategies, both intermsof traditiona messures, and
interms of their impact on avariety of hedth determinants.

This gpproach has been evolving in practice over the past severd years. It integration within the decison-
making framework will help to ensure that it is gpplied routindly and consstently across dl hedlth
protection issues (unless limited by legidative or other requirements or commitments).

2. Stepsin the Decision-M aking Framewor k

This section describes the major tasks and condderations that comprise the various steps in the risk
management decison-making framework. The section is purposefully generd in nature; the specific tasks
and cong derations, and theextent to which they are undertaken or taken into account, respectively, depends
upon the specific risk issue and Stuation that isbeing addressed. Judgement and expertise must be used to
determine how to apply the information provided below in practice.
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2.1 ldentify thelssue and Its Context

Clearly define and describe the issue and its context. This is key to focusing risk assessment
efforts, identifying risk management goals, selecting efficient and effective strategies, and
appropriately allocating resour ces.

This gep involves determining the nature of the risk management issue, and establishing the adminigrative
bas's and operating procedures needed to proceed. Clarification of the issue and its context is critical,
because it provides direction and focus both for risk assessment and risk management. The “context” of
anissuereferstoits contribution to aspecific hedth concern (e.g. respiratory disease), aswell itsimportance
relative to other issues that must be addressed. The nature and scope of an issue's context may vary with
given Stuations.

A critical question that needs to be asked at the outset is whether the issue falls within Health Canada' s
mandate, either in terms of a gpecific program, or the Departmental mandate of maintaining and improving
the hedlth of Canadians. Another important question iswhether theissue needsto be addressed quickly (for
example, in the case of a serious communicable disease), or whether there is time to move through the
process in amore detailed and forma way.

| dentify the I ssue and Its Context - General Tasks

Content-Related Tasks:
I Identify the Issue.

1 Beginto Characterize the Risk.

I Put the Issueinto an Appropriate Context.

1 |dentify the Risk Management God(s).

I |dentify Issues Rdevant to Risk Assessment and Risk Management.

Process-Related Tasks:

Allocate Resources for Issue Identification, Risk Assessment, and Risk Management.
Egtablish the Risk Assessment and Risk Management Teams.

Identify Roles, Respongibilities, and Accountabilities.

Prepare an Action Plan.

Establish the Documentation Process.

|dentify Interested and Affected Parties.

Initiate Risk Communication Efforts.

Both the sequence of these tasks, and whether they are performed sequentialy or smultaneoudy, may
vary depending on the specific issue and context involved. Many of the tasks may be revisited
throughout the decision-making process, as additiona information becomes available.
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Content-Related Tasks

| dentify the | ssue

I ssuesmay identified proactively (for example, through thereview of premarket submissonsfor prescription
drugs) or reactively (for example, in response to concerns related to contaminant levelsin imported foods),
and may havevaryinglevelsof urgency and importance. 1ssuesmay changethroughout the decison-making
process, as more informationbecomes available. New issuesmay arise, issuesmay disappear, or priorities
may change.

Issues may be identified using a number of different sources. Examplesinclude:

toxicology studies (e.g. on laboratory animas, cultured cdlls, or tissues);
epidemiology studies (e.g. of occupationaly exposed workers);
environmental monitoring (eg. levels of chemica contaminantsin air);
biologicd monitoring (eg. lead levelsin blood);

product surveillance (e.g. adverse reactions to specific therapeutic products);
disease surveillance (e.g. distribution of cases of a disease over time);
investigations of disease outbreaks (in Canada and el sawhere);

targeted risk assessment programs,

targeted public health research;

information supplied by industry as required by legidation;

lack of compliance with legidative requirements,

consultation with experts (e.g. advisory committees);

literature review;,

monitoring of the news medig;

communications from interested and affected parties (e.g. hedth care professonas, consumers,
industry);

focus groups; and

examination of public perceptions and concerns.

The nature and importance of these sources varies with the specific issue involved; where possible, amulti-
disciplinary approach should be used to ensure that as many aspects of the issueareidentified aspossible.

Some | ssues Addressed by Health Canada

Hedlth Canada addresses a variety of different types of hedth risks including those related to: specific
diseases, such asHIV/AIDS, cancer, or cardiovascular disease; the qudity, safety and effectiveness of
drugs, medica devices, other therapeutic products, and pesticides; the safety of consumer productsand
workplace substances, the safety and nutritiona qudity of food; and the qudity of air and water.
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Begin to Characterize the Risk

Preliminary risk characterization involves collecting sufficient informeation to begin the process of identifying
and characterizing the hazard(s), and ng exposure(s); more in-depth information is obtained during
Risk Assessment. In generd terms, this involves collecting and synthesizing basic information on: the
agent(s) underlying the issue; the adverse hedlth consequences associated with the agent(s); susceptible
populations, exposure to the agent(s); and the scientific uncertaintiesthat exis. It dso involves consdering
public perceptions of the issue. Preiminary risk characterization is an iterative process, and may require
severa attempts a refinement as new information is gathered. 1t isimportant to determine the underlying or
root cause(s) of the issue, rather that the symptoms, in order to ensure that risk assessment and risk
management efforts are gppropriately focused.

Preiminary hazard identification involves determining: what type(s) of adverse hedth effects might be
expected as a result of exposure to the agent(s); and how quickly these effects might be experienced.
Prdiminary hazard characterization involves: determining who (what human populations) might be exposed
to the agent(s); whether certain subpopulations might be susceptible to grester exposure or be more
susceptible to the effects of the agent () (i.e. asaresult of socid, cultura, economic, or other risk factors);
and evauating the adverse hedth effect(s) that they may experience under expected levels of exposure to
the agent(s).

Preliminary exposure identification involves determining: the relevant sources of exposure; the contribution
of each source to the problem situation; the differentia exposures experienced by various subpopulations,
whether exposures are likely to be short term or long term; and how frequently exposures might occur (e.g.
seasond variations).  Since exposure can change over time, it may be useful to proactively addressanissue
where exposure to the agent is currently low, to prevent increased exposure in the future.

Put the I ssue into an Appropriate Context

Congdering issues in a broad context can be time- and resource-intensive, o it is important to clearly
determine when this should be done and what the scope should be. A broad perspective may be useful
when developing a risk management policy for a disease having many potentia sources or routes of
exposure (e.g. Hepatitis B), for example. A narrow context may be used for example, when investigating
alocdized outbreak of food poisoning.
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Using a Broad Context: Some Health Canada Examples

A number of types of issues are typicaly considered in abroad context. For example, therdativerisk
of disease tranamisson and infection, are routinely consdered for infectious diseases. In the case of
chemicds on CEPA Priority Substances Lidts, relative risk is sometimes conddered in a group of
chemicals, depending of the nature of the group and the mechanismsof action. For thergpeutic products,
the context may be a product made by one of severa manufacturers (e.g. aGMP[good manufacturing
process| issue), one of severa formulations or routes of administration of a drug (e.g. fast release
nifedipine), al forms and manufacturers of a product (e.g. laxatives containing phenolphthaen), or a
whole class of products (e.g. calcium channd blockers).

A number of factors can be consdered when determining the context of an issue; their nature and rdative
importance varies with the Situation being addressed. Examples include:

smilar sources of the same agent (e.g. pesticide residues in different types of food);

other routes of exposure for the same agent (e.g. lead in food versuslead in air);

other agents from the same source (e.g. different air pollutants in automobile exhaust);

the collective impact of exposure to Smilar agents (eg. multiple air pollutants and their effect on
respiratory illness);

1 theeffects of the agent in combination with other agents (e.g. synergidtic effects, promoter effects);

1 themagnitudeof therisk compared to other risks (e.g. air pollution and cardiorespiratory diseaseversus
mercury contamination of fish and neurologica impairment);

how quickly the issue must be addressed, including the consequences of delaying action;

the avallability of resources and technology needed to examine the issue;

current, short term and long term impacts of the issue (demonstrated and potentia);

ethical concerns,

the scope of the issue (e.g. nationd, internationd); and

internationa processes, agreements or obligations.

Once an issue has been put into context, and the context information combined with that from preliminary
risk characterization, adecision can be made about how to proceed. Posshilitiesinclude whether to: take
action to address the issue immediately (e.g. there is a crisis); undertake a more detailed andys's before
taking any action (i.e. to proceed to therisk assessment/benefit assessment step); proceed using atwo-track
approach (i.e.immediate action combined with longer term investigation); or discontinue the process, asthe
iSsue is not an important concern.

| dentify the Risk Management Goal(s)

Risk management goals should be used to guide risk assessments.

One or more risk management goa s can be established once the issue has been identified in an appropriate
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context. In doing so, consideration should be given to the needs, issues, and concerns of interested and
affected parties, the nature of the decisons that have to be made, and any assumptions and congraints
governing the decision. Regardless of the Situation, the primary god of any risk management strategy must
be to ensure an appropriate level of hedth protection.

Risk management goas may be risk-related (e.g. reduce the incidence of adverse hedth effects), may
involve public vaues (eg. protect the most sensitive subpopulation), may consider economic impacts (e.g.
achieve an acceptablelevd of health protection without causinglossof jobs), or bedetermined by legidative
requirements, policy, or nationd or internationa obligations. They aso may beinfluenced by prioritiesthat
have previoudy been established, or by priorities dictated by limited resources. Goas may be revised as
new information is obtained and considered, ether later in this step or in subsequent steps of the decison-
making process.

| dentify | ssues Relevant to Risk Assessment and Risk Management

I nformation obtained through the previous tasks can be used to flag key issuesfor consderation during the
risk assessment and risk management processes. For example, preliminary risk characterization may reved
that further research in aspecific disciplineisrequired before risks can be more accurately assessed. Early
congderation of risk perceptions may help to flag risk management options that would be unacceptable to
affected parties.

Process-Related Tasks
Allocate Resourcesfor Issue I dentification, Risk Assessment, and Risk Management

A key aspect of being able to address any risk isidentifying and obtaining the human, monetary, and other
resources required. Preliminary resources may be identified to initiate the issue identification process, with
more substantive resources being flagged once there is a better sense of the extent of work to be
undertaken. Typicdly, an action plan must be developed to justify the resource requirements. The nature
and complexity of the plan, and therouteand level of gpprova may vary depending on the situation involved.

Establish the Risk Assessment and Risk Management Teams

Therisk assessment and risk management teams, asthe names suggest, are responsiblefor undertaking
the activities related to risk assessment and risk management, respectively. While both teams should play
a role in issue identification, and need to exchange information throughout the entire decision-making
process, their roles are distinct. The role of the risk assessment team isto assess risk based on the science
(both biophysicd data and information on risk factors), and to identify potentid risk management options
that are related to the level of risk. Therole of the risk management team isto consider the results of risk
assessments, together with abroad range of other factors, and usethisinformation to make risk management
decisons.
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While the specific nature and composition of each team may vary depending on the Stuation being
addressed, itiscritica for each team to have aleader who not only providesdirection but maintainsalinkage
with the other team. In addition there needs to be an overdl risk manager respongble for guiding and
integrating thework of thetwo teams, moving the processforward, and dealing with various process-rel ated
issues. Incaseswherethereis shared responsbility for decison-making, asin federd/provincidterritoriad
matters, it may be necessary for more than one risk manager to be identified.

While the composition of the teams may change as the risk assessment and risk management process
progresses, there should be core teams in place to maintain continuity. If it is discovered that an important
contributor is missing, the teams can be expanded later. Careful documentation of actionsand decisonsis
important for maintaining continuity as team membership changes. In any case, early identification of the
teamsis important.

| dentify Roles, Responsibilities, and Accountabilities

Alongwith the establishment of teams goesthe assignment of roles, responsibilitiesand accountabilities. This
is critica to ensure that both the teams and others, including interested and affected parties, know what is
expected and required. The assgnment of roles, responghilities and accountabilities should be done early
inthe process, and can be captured through the devel opment of “termsof reference’. Inorder for theteams
to function effectively, it isimportant that they have accessto the necessary information, the authority to act,
and the resources required to accomplish their objectives.

Other individuds may aso be involved in the risk management decision-making process. These include
communication specididts, individuas respongble for implementing, monitoring, and evauaing risk
management strategies, individua sproviding resources, and representativesof interested and affected parties
who have specific knowledge and experience of the issue a hand. The roles, respongbilities and
accountabilities of these individua's aso needs to be specified.

Prepare an Action Plan

The action plan is one of the most important documents produced within the entire issue risk decison-

meaking process. It describes how and when various stepsin the processwill be undertaken, key definitions
that will be used, and the roles, responsbilities, and accountabilities of participants (including those of the
person or person(s) with the authority to ensure that the plan isimplemented). The action plan provides a
bass for obtaining “up-front” understanding and agreement from the risk assessment and risk management
teams, and hel ps to ensure that the processis clear. The action plan must be approved by an appropriate
level of management before the process proceeds further. The plan may be revised as new information
becomes available throughout the process.
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Establish the Documentation Process

A risk information library should be established to serve as arepostory for dl of theinformation thet is
documented during thedecision-making process. Proper documentation can: hel pto maketheprocessclear
and understandable; provide arecord of consderations, assumptions, decisons, and actionstaken; identify
the roles, responghbilities, and accountabilities of the parties involved; help to ensure that decisions are
evidence-based; assist in evaluating the process; and provide areference for future processes, to facilitate
training and continuous improvement.

In generd, the risk information library should contain the following:

the roles, respongbilities, and accountabilities of team members and other participants;

an outline of the process used for issue identification, risk assessment and risk management;
the action plan (for implementing the process);

the implementation plan (for the risk management drategy);

the evauation plan (for the risk management srategy);

the risk communication plan;

the consultation plan (i.e. with interested and affected parties);

activities undertaken in accordance with each plan, and an explanation of any deviations,
information collected during each step of the process,

detalls of dl quditative and quantitative analyses undertaken, including uncertainties, assumptions, and
judgements associated with the results and their impact;

decisons made, and the basis for the decisions;

the level of resources to be dedicated to the process;

feedback arising from consultations with interested and affected parties; and

results and recommendations arigng from evauations.

Specific detallsaswell asadditiond information will be added to the library asthe decision-making process
progresses. In establishing the documentation process, it should be recognized that some information may
be confidentid, and that gppropriate measures must be taken to ensure that confidentidity is maintained.
Other important pointsto congder include: why specificinformation is confidentid; what information can be
released; to whom the information can be released; whether the confidentia nature of the information will
adversdy affect certain parties (and if so, what if anything, can be done); and who isresponsiblefor ensuring
confidentidity.

| dentify I nterested and Affected Parties

Early in the process, it isimportant to identify those partieswho may beinterested in, affected by, involved
in, risk management decisons. This includes identifying concerns, and perceptions, as well as any roles,
respongibilities, and accountabilitiesthat they may have. Depending on the Situation, representatives of some

interested and affected parties may be part of the risk assessment or risk management teams. In any case,
it is important to specify the role that interested and affected parties might play, and when and how they
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would be involved in the process.

Examplesof Interested and Affected Parties

HedthCanadainteractswith awiderange of partiesduring the decis on-making process, including: other
federa government departments, provincid and territorid governments, municipa governments,
provincid hedth systems, non-governmenta organizations, health professondss, public hedth agencies,
hedlth associations, environmenta associations, industry, the academic community, consumer groups,
community groups, international governments, international agencies, other agencies, regiond
representatives, representatives of different cultural, economic, or ethnic groups, and the generd public.

The early and ongoing involvement of interested and affected parties isimportant for severd reasons.

1 it provides asource of vauable information, values, perceptions, concerns, knowledge, expertise, and
indghts for characterizing issues and identifying viable solutions;

it helpsto identify better, more generdly acceptable decisions, and strategies that are often easier to
implement, more effective, more timey, and in some cases less cogly;

it helpsin resolving the often conflicting interpretations about the nature and significance of risks,

it provides opportunities to bridge gaps in understanding, language, values, and perceptions;

it facilitates exchange of information and ideas essentid for enabling al parties to make informed
decisons about reducing risks,

it helps to ensure that risk management decison-making is as equitable, participatory, open and
trangparent as possible; and

it responds to the desire of individuals to be involved in decisons that affect them, especidly when it
comes to their hedth and to the growing support for the use of flexible approaches for deding with
health risk issues.

Inorder to determine who should or may want to beinvolved, it isuseful to answer the following questions:
Who might be affected by the risk management decison?

Who may have contributed to, or will be responsible for resolving, the issue?

Who has information and expertise that might be helpful?

Who has been involved in smilar risk Stuations before?

Who has expressed interest in being involved in Smilar decisons before?

Who ese might be interested in the decison?

How was the issue identified?

These questions and others can be answered by conducting a stakeholder analysis [see the box that
follows for additiond information]. This type of andyss can help decison-makers to better address the
needs, issues, and concerns of interested and affected parties. Itisaso critica for risk communication, as
it forms the basis upon which communication processes, messages, and tools are determined. The
stakeholder anays's can be refined and additional information added as required, throughout the decision-
making process.
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Throughout the process, the mix of interested and affected parties may change, depending, for example, on
the capacities of the representatives. New parties may wish to be included, while others may drop out of
the process. Thelevd of interest may aso change throughout the process, in response to new informetion,
ether because aparty’ s needs or concerns have been addressed, or because the new information has given
riseto new needsor concerns. Both possihilities should be considered in advance and factored into the risk
communicaiondtrategy [seethe section Initiate Risk Communication Effortsthat follows]. It should be
noted however, that changes in membership, especidly late in the process, may disrupt continuity and
compromise the effectiveness of the group.

Stakeholder Analysis

A gakeholder andysis captures the following type of information:

I names, dfiliaions, phone and fax numbers, and email and mailing addresses of representatives,

1 background, culture, values, knowledge, interests, objectives, and respongbilities of the
representative and group (i.e. those things that might underlie their needs, issues, and concerns, or
affect their decisons);

whether the stakeholders are actualy at risk as aresult of issue or potentid decison(s);

whether stakeholders perceive themselvesto be at risk;

any sgnificant knowledge gaps and/or misconceptions stakeholders might have;

who stakeholders trugt to provide them with information about the issue;

types of communication processes stakeholders prefer and trust; and

other rlevant information that may ad in discussons.

Source: Adapted from the Canadian Standards Association. CAN/CSA-Q850-97 Risk Management:
Guideline for Decision-Makers. Rexdale (Toronto). 1997.

There are anumber of different waysto involve interested and affected parties, ranging from the provison
of information to joint decison-making [see the table that follows for some examples]. Determining how to
involve individuas depends on many factors induding: the nature and context of the issue; the complexity,
uncertainty, impact and level of controversy associated with the decision to be made; the urgency withwhich
the issue needs to be addressed (i.e. the need for timeliness); the manner in which the partieswould like to
be involved; the extent to which they can be involved and have a genuine influence on decisons (given
legidative or other consderations); the extent to which they are required to be involved, the extent to which
they may have contributed to the issue; and resources available to facilitate involvement. While it is not
necessary to involve al partiesin every aspect of the decision-making process, the greater the impact of a
decison, and the leve of concern, the greater their involvement should be.
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Range of Involvement Activities and Relationships

One-Way Communication Information out, designed to increase knowledge or understanding.

Two-Way Communication A timely response to questions or concerns, designed to raise
general awareness and understanding.

Advisory Bodies A short-term body with a mandate to gather expert opinion on an
issue or bring together different types of expertise (scientific,
€conomic, community, traditiond).

Conaultation/Didogue A facilitated process for fostering dialogue and gethering public
input. Interested and affected parties can contribute to process
desgn and implementation. Information-sharing and learning are
involved.

Partnerships A participatory process, in which two or more parties accept joint
responsbility for implementing various aspects of the decision-
making process.

Joint Decison-Making An gpproach in whichtwo or more parties make decisions about a
policy, program and/or process, and share responsbility and
accountability for the outcome.

Source: Working Group for Public Involvement, Risk Management Framework Project, Hedlth
ProtectionBranch Trangtion, Hedth Canada. Draft CoreFrameworkfor Public Involvement. 1998.

There may be times when thereis a conflict between the role that some parties would like to play and the
role that others would like them to play, or that they can play given legidative or other redtrictions. Such
gtuations makeit difficult to clearly define and cometo agreement upon respective rolesand responsibilities.
Consultations can help to improve understanding of different perspectives and can help to identify solutions
that are acceptable to a mgority of participants.

Regardless of theform of involvement that is selected, members of the risk assessment and risk management
teams mugt have the necessary resources, skills, tools and information to alow them to interact effectively
with interested and affected parties. Among the things that may be required are: lead time to prepare for
consultations; conceptud tools for dedling with different parties and to conceptualize issues from different
viewpoints, and training on various methods of communication, particularly communication of risk-related
information.

There may be instances where incentives are required to interest arange of interested and affected parties
to becomeinvolved inthe process. Examplesof incentivesinclude: fundsto cover expensesfor involvement
(e.g. trave); payment for the services of experts/professionds; acknowledgment of participation (e.g. having
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names on documents, press releases, etc.); an opportunity for potentia conflict resolution between groups;
anopportunity for a“ safeenvironment” where everyone hasachanceto speak and be heard; an opportunity
to network with other concerned parties who are involved; and equa access to meaningful and timely
information.

Some Consider ations

Involve interested and affected parties early in the decison-making process.

The nature, extent, and complexity of involvement should be appropriate to the scope and impact
of the decision, the potentid of the decison to generate controversy, and how quickly action must
be taken.

Attempt to engage representatives of dl potentialy interested and affected parties to solicit a
diverdty of perspectives.

Be clear about the extent that parties can be involved and the goals of involvement; identify
congderations and limitations that exist so that the scope and nature of involvement are clear.

All participants, including those from Health Canada, must be willing to negotiate and be flexible
(unlessthere are legidative or other limitations that preclude this). They must be prepared to listen
to and learn from diverse viewpoints.

Give participants credit for their roles in decisons, and explain how ther input was used. If
suggestions were not used, explain why.

Allow for formd incluson of minority views or dissenting opinions, where gppropriate.

Recognize that broad participation is alearning process.

Further information on involving interested and affected parties may be found in the draft Guidance
Document on Public involvement.

I nitiate Risk Communication Efforts

Risk communicationisanintegral part of the decision-making process, becauserisk management
decisions must be acceptable to a broad range of interested and affected parties.

Risk communi cation refersto any exchange of information concerning the existence, nature, form, severity
or acceptability of hedth or environmenta risks. Effectiverisk communicationinvolvesdetermining thetypes
of information that interested and affected parties need and want, and presenting this information to them
in auseful and meaningful way.

The god of effective risk communicetion is to ensure that there is an adequate understanding of the
component eements of the risk management decison-making process by dl participants. Effective risk
communicationfacilitates the exchange of information, and helpsinterested and affected parties make more
informed decisons. Well-informed individuals can make better decisions about factorsthat can affect their
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hedlth, both postively and negatively. Effective communication can improve understanding of the many
different dimensions of the decison-making process, and thereby enhance confidence in government
decisons and recommendations. Effective risk communication can dso provide criticd information to the
risk assessment and risk management teams on the perceptions, vaues, and concerns of interested and
affected parties, and as aresult can play an important role in decision-making.

In order for risk communication to be effective and open it must be both reciproca and be tailored to the
context and to the participants. In order to account for differences and to integrate differing forms of
knowledge, culturd complexities and perceptud variability, risk communication must be flexible and
adaptable. Theform of risk communication that is chosen must reach the audience and dlow for atwo-way
didogue. An underganding of the cultura background, types of knowledge, differences and similarities of
participants in the communication processis necessary for adapting risk messages to meet the needs of the
audience.

Migtrust among parties represents the sngle most daunting challenge in the practice of effective risk
communication. If the information source is not trusted, then the information itsaf will not be trusted
regardlessof itsquality. Credibility of asourceisacombination of expertise and trust asperceived by those
who receive amessage. The most important factors affecting the perceived credibility of a source and its
messages relate to previous experience with the source (including actud experience and that which is
obtained through others), the accuracy of the messages and the legitimacy of the process by which the
contents are determined.

Communicating Risk-Related I nformation to the Public

Provide Information That Y our Audience Wants and Needs
Incorporate the Audience s Perspective

Respect the Audience and its Concerns

Empathize with Y our Audience

Ensure Y ou Are the Correct Person to Respond to an Inquiry or Provide Information
Show You Are a Trustworthy and Credible Source of Information
Provide a Clear Message

Ded with Uncertainty

Use Risk Comparisons with Caution

Ensure That Only Appropriate Information Is Released

Ensure the Appropriate Message Was Ddlivered

Adapted from: Hedth Protection Branch, Health Canada. Health Risk Communication Handbook:
Report of the Risk Communication Working Group. Ottawa, 1996.
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A risk communication plan must be devel oped early inthe decis on-making process. Asaminimum, theplan
should indlude the following:

I thegodsand objectives of the planning exercise;

1 the messages that the Department would like to convey, including the sequence in which the messages
should be ddlivered,

who the messages are intended for and when they should be ddlivered;

who is respongble for undertaking the communications (e.g. the risk manager);

the communication vehicle(s) (e.g. newspaper) that will be used for deivering the messages,

the communication vehicle(s) that will be used to collect information (e.g. focus groups);

who will be responsible for collecting the information (e.g. a consultant);

how the information will be collated (e.g. in adetailed report as well as a summary report);

the expected results of the communication (e.g. to correct a specific misunderstanding); and

the expected use of any information resulting from the communications (e.g. in defining new legidation).

Consdering Risk Perceptions

Risk perception refers to the way that individuds intuitively see and judge risks. Risk perception is
influenced by many factors including age, gender, leve of educeation, region of residence, vaues, socid,
culturd, and ethical factors, and previous exposure to information on the hazard. Key influencesinclude
the degreeto which people understand or experiencethe hazard through their senses; thedegreetowhich
the hazard dicits fedings of dread, including fatdities, and the Sze and type of the population at risk,
especidly if children are affected. Alsoimportant iswhether people voluntarily assumearisk or whether
it isimposed upon them. Perceptions can change over time, as new information becomes available or
as socid norms change.

In order to adequately examine risk perceptions, it is necessary to ensure that the views of arange of
interested and affected partiesare consdered. Risk perception information may be collected in anumber
of ways, including through surveys, andyss of news media reports, and by inferring perceptions based
on other factors, such as past reponses to smilar risk situations.

For additiond information on risk communication, see the draft Guidance Document on Risk
Communication.
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2.2 Assess Risks and Benefits

Assess risks using biological, chemical, and physical data from scientific studies; integrate
information related to risk factors(e.g. social, cultural, ethical considerations, economic status),
and risk perceptions, where this information is demonstrated to have an impact on the level of
risk. Assess benefitsin a similar manner.

This step involves assessing the hedlth risks (both known and potentiad) that may result from exposureto a
specific agent.. Where appropriate, such asin the evauation of atherapeutic agent, the step dso involves
assessing the hedth benefits (known and potential) related to the agent, and examination of risksrelativeto
benefits. Where possible, both risk and benefit assessment should be undertaken in a multi-disciplinary
fashion, taking into account dl available, scientificaly credible information.

221 AssessRisks

Risk assessment must be conducted distinctly fromother activities. Appropriate mechanismsmust
be in place to ensure that there is no interference with the scientific assessment of risk.

Taking a Broad Approach

Risk assessment involves determining the likelihood that a specific adverse hedlth effect will occur in an
individud or population, following exposure to a hazardous agent. This is typicaly accomplished by
examining physical, chemical, and biologicd data obtained from scientific investigations, such as those
conducted in laboratories (e.g. toxicology or microbiology studies), and those involving human populations
whenavailable (e.g. epidemiologicd investigations, dinicdl trids). Risk assessment involvesrecognizing thet
ahazard exigs (hazard identification - isit harmful ?), definingitscharacterigtics(hazard characterization
- how harmful isit?), consdering the extent of exposureto the hazard (exposure assessment - what levels
are humans exposed to?), and comparing current or predicted levels of exposure to a measure of the
potentia of the agent to induce adverse hedth effects (risk characterization, a summary and integration
of the scientific andyses from the preceding tasks).

It isimportant to include dl relevant scientific data in the assessment of hedlth risks. Failure to evauate all
relevant data may limit the ability of the management team to identify and analyze an gppropriate range of
potentia risk management options, and to sdect the strategy that will be most effective, have the least
unintended negative effects, and be undertaken at a reasonable cost.

The value of using abroad gpproach to risk assessment semsfrom the recognition that avariety of different
factors or determinants may influence our hedth, in addition to the* physical” environment, both naturd (air,
water, food, soil) and human-built, and that hedlth effects (known and potentia) should be examined both
directly and indirectly. It dso involves considering the outcomesfor specific populationsin addition to risks
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to whole populaions, incuding maximaly exposed individuds. It further involves conddering the
perspectives and knowledge of a range of interested and affected parties to the extent possible and
gopropriate for agiven risk stuation.

Thus risk assessment  involves examining and integrating information on risk factors (such as gender, age,
ethnic origin, socia Stuation, economic conditions, education, culture or persona convictions), when
falowing criticd examination, there is a demondrated influence on the level and/or likelihood of risk for
specific populations. Such an approach may be used for example, when determining different levels of
exposure to food contaminants, which may result from different consumption patterns that occur due to
socid/cultura practices or economic satus. It isimportant for Health Canadato acknowledge theinfluence
of various risk factors on hedth, even if is ultimately decided that they are best addressed by other
departments. In order to bring together al the relevant information, the risk assessment team may need to
include experts from a variety of disciplines, the nature of which may vary from risk to risk. The extent to
which a broad approach can be taken during risk assessment, may be limited by exigting legidation.

The Link With Risk Management

Risk assessment isakey part of the decision-making process, not only because it provides an estimate of
the levd of risk, but because it can help to identify possible options for risk management. For example,
examining information on a range of exposures and how changing the exposures would affect the level of
risk, helps to identify and anayze potentia risk management options and thereby contributes to policy
development. While risk assessment must be conducted separately from risk management, in order to
maintain scientific integrity, the two processes must be linked: risk management gods are used to focus risk
assessments, while the results of risk assessment provide critica information for risk management.

Assess Risks - General Tasks

|dentify Hazards.
Characterize Hazards.
Assess Exposures.
Characterize Risks.

| dentify Hazards

Although hazards are identified in a prdiminary way during issue identification, this is undertaken in more
detall during risk assessment. Typicd activitiesin the identification of hazards includes:

1 identifying the agent(s) causing the adverse hedlth effect(s);

1 collecting relevant scientific deta;

1 determining the reative weight of sudies having different results;

1 determining the relative weight of different types of studies (e.g. epidemiology, toxicology);
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examination of the scientific data for evidence of a relaionship between the agent(s) and the adverse
hedlth effect(s);

identifying the mode and mechanisam of action of the agent(s);

identifying those dose levels that are, and are not, associated with adverse hedth effects (e.g. for
toxicology studies, No Observed Adverse Effect Levels [NOAELS| or Lowest Observed Adverse
Effect Levels[LOAELS));

determining the critica effects associated with exposure to the agent;

determining the Sgnificance of apostivefinding in studies having different routes of expasure compared
to the population(s) at risk;

deciding if the studies have any data limitations that might affect their interpretation or invdideate their
results;

for nonhuman studies, ensuring that adequate protocols, asufficient number of animal's, and appropriate
dose leves have been used, and determine how different metabolic pathways or rates should be
considered;

consdering sources of uncertainty and other limitations, and how may these impact upon the hazard
identification;

deciding the overal weight of evidence taking into account the qudity of the data; and

identifying the hazard(s) of concern.

Characterize Hazards

Hazard characterization isaprocessthat involves quditatively and/or quantitetively evauating theadverse
hedlth effect(s) that humans may experience under expected levels of exposure to the agent(s) under study.
Traditiondly, hazard characterizations have focused on physical hedth effects, and have relied on datafrom
toxicology and epidemiology studies and in some cases, from survelllance; more recently, emotiona and
mental health effects are starting to be explored. As scientific data are often incomplete or not available,
edtimations must often be supplemented with more quditative approximations. Since most exposures tend
to be a low, chronic, levels, hazard characterization often requires extrapolation of data from studies
involving high leve of exposure (i.e. exposure in occupationda settings or in laboratory studies).

In order to characterize hazards it may be necessary to determine anumber of factors, including:

which critica hedlth effects are associated with exposure to the agent;

for which of these effects data are adequate to characterize exposure-response;

what dose-response model's should be used to extrapolate from observed to relevant doses (i.e. when
the potency of the agent to induce effects does not fal within or near an observable range);

how the dose-response relationship should be extrapolated (e.g. using best estimates or upper
confidence limits);

whether traditional data anadysis should be used or whether an dternative approach should be used;
whether there is a need to take into account interactions between agents, and if so how to do this,
whether certain human populations are likely to be more sengitive to exposure then others (susceptible
populations);
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I how to ded with differencesin exposures between study populations and the population for which risk
estimates are required,

I how to ded with differences in physiologicd characteristics between study populations and the
population for which risk estimates are required;

I for nonhuman studies, what mathematica models and assumptions to use to extrapolate results to
humans,

1 sourcesof uncertainty and other limitations, and how these may impact upon the hazard characterization;

1 athreshold of exposurefor theinduction of thecritica effect by the agent, taking into account the quaity
of the data; and

1 thenature, severity, and reversbility of the known or potentid adverse effects in humans a expected
levels of exposure.

Assess Exposures

Exposure assessment is a process used to develop a quaditative and/or quantitative estimate of the

meagnitude, frequency, duration, route and extent of human exposure to an agent. In other words, the

purpose of an exposure assessment is to calculate the dose of a hazardous agent to which one or more

populations or subpopulations are exposed. This activity is key to the risk assessment process because

without exposure there is no risk. Exposure assessment may include a number of the following steps.

1 characterize the exposure pathway to the extent possible [see the Characterizing the Exposure

Pathway section that follows);

I determine whether exposures are source-specific (e.g. for radiation), or medium-specific (e.g. for

consumer products), from point or disperse sources, or whether a combination of sources and media

are rlevant;

consder the physica and chemical properties of the agent;

identify the location(s), point(s) of contact, and pattern(s) (e.g. seasona) of exposure;

determine how to estimate the size and nature of the populations likely to be exposed;

determine whether certain segments of the population are exposed to the agent at higher levels than

others;

I determine what method should be used to assess exposures (e.g. deterministic, probabilistic, scenarios,
refer the Box that follows);

I examine exposure data when available (e.g. through monitoring);

I in caseswhere exposure data are not available, predict exposure based on data for related agents as
well as on exposure Smulations,

I determine how to extrapolate exposure measurements from the study population to the population(s)
of interest;

1 deaermine how to take into account various factors that may affect exposure, including the time and
duration of exposure;

1 if thereisaneed to consider interactions between agents, examine exposure for each of these agents;

1 document sources of uncertainty and other limitations, and how may these impact upon the exposure
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assessment;
1 determine the overadl weight of evidence taking into account the qudity of the data;
1 edimatethe likdihood of exposure; and
1 edimae exposure levels.

Characterizing the Exposure Pathway

Before exposure can be assessed, it is hecessary to characterize the exposure pathway, which describes
how a hazardous agent reaches an individud or population. This involves obtaining informeation on: the
source from which the agent originates, environmental media which carry the agent to individuds or
populations of humans(e.g. food, ar, water, soil, consumer products); thelocation, whichisthe point where
contact between the agent and humans occurs (e.g. the home, workplace, recreationd Sites); the target
population(s) or subpopulation(s), the people who are exposed to the agent (e.g. a swimmer who bathes
inacontaminated river); and one or more route(s) of exposure, which arethe means of entry into the human
body. Examples of routes of exposure include: ingestion, which includes swalowing food, weter, sail, and
other substances; inha ation, which includes breathing in a gas, vapour or airborne particles; skin contact,
which may involve corroson caused by skinirritants or skin penetration by agents such asionizing and non-
ionizing radiation; through the intravenous, intramuscular, intraperitoned, subcutaneous, or intraderma
routes, asin the case of drugs.

The Use of Modeling

For some agents, particularly those involving voluntary exposure, such as prescription drugs, exposure
assessment isrddively sraightforward. But for other agents, such as environmenta or food contaminants,
an exposure assessment is usudly based on consderable uncertainties. It is often not possible to measure
exposures directly; rather they must frequently be predicted, for example by usng monitoring data and
mathematicad moddling and recongtructing historica exposure patterns.

Therearetwo broad types of mathematical mode sused in exposure assessment: thosethat predict exposure
to the agent, and thosethat predict the concentration of the agent. Exposure models can be used to etimate
the exposures of populations based on small numbers of representative measurements. Modelsthat predict
concentration can be combined with information on human time-activity patterns to estimate exposures.
Modding may be done on long-term and short-term exposures, both of which have limitations. For
example, in long-term exposure modeling, changes may occur in naturd levels of exposure over time and
in activity patterns of exposed persons, in short-term modeling, there are difficulties in modeling
concentrations that vary widdy over time.

As with modeling, extrgpolation of results can lead to uncertainties in exposure assessments. Sometimes
exposures of particular groups of individuas, such as occupationa workers, are used to estimate exposures
in other populations. Uncertainties may result from the extrapolation of data from high to low doses,
because adverse effects observed at high doses may not be seen at lower ones. An important aspect of
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exposure assessment isto determine which groupsin a popul ation may be exposed, aswel aswhich groups
may be especialy sengtive. Another concernis how to deal with the effects of exposure to multiple agents,
which may have smilar adverse hedth effects.

Examining Information on Risk Factors

A variety of risk factors can influencethelevel of exposure experienced by specific subpopulations. Where
appropriate, information on socia, cultura, ethical, economic, and other risk factors, as well as risk
perceptions, must be collected and andyzed to determine how exposure may be affected. Information that
meets an acceptable level of scientific rigor is then integrated with other exposure-reated information to
develop more comprehensive exposure estimeates.

Characterize Risks

A sound risk management decision is based on a careful analysis of the weight of scientific
evidence that supports conclusions about the risks of an agent to human health.

When characterizing risks, investigators determinewhether exposureto ahazardous agent posesasignificant
risk to human hedlth, by comparing information obtained through hazard characterization and exposure
asessment. Risks are usudly characterized in terms of their potency (for chemicds or radiation, in terms
of a dose-response relationship), pathways of exposure, and reasons for variation in response among
exposed populations. Risk characterization often involves no additiond scientific information, but requires
judgement, for example, when interpreting data related to population groups with varied senstivity and
different exposures.

To betruly useful, risk characterization must be accurate, balanced, and informative. Thisrequires*getting
the science right and getting the right science’[Nationa Research Council, 1996]. It involves the use of
relidble technica and scientific input from a range of disciplines, including biologicd, chemicd, physcd,
economic, socid, and behaviouria sciences, sound scientific analyses, and providing opportunities for
discusson and deliberation, recognizing that this needs to be much more extensive in some Stuations than
in others [National Research Council, 1996].

The success of risk characterization depends on conducting a systematic analysisthet is gppropriate to the
issue, that carefully conddersscientific uncertainties, related assumptions, and potentid impactson decison-
meking, and that responds to the health-related needs of interested and affected parties. Success aso
depends on discussions or ddliberations that formulate the risk issue, guide analyses, seek the meaning of
andyticd findings and uncertainties, and improve the ahility of interested and affected partiesto understand
and participate effectively in the decison-making process.
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Requirements of Risk Characterization [U.S. NRC]

Get the science right: Ensure that the underlying anadys's meets high scientific Sandardsinterms
of measurement, anaytic methods, databases used, plausibility of assumptions, and consideration
of both the magnitude and the nature of uncertainty, teking into account limitations that may result
from the leve of effort expended on the andysis.

Get theright science: Ensure that the analys's addresses the significant risk-related concerns of
public officids and the spectrum of interested and affected parties. Set prioritiesfor assessment so
as to emphasize the issues mogt relevant to the decision.

Get theright participation: Ensurethat thereis sufficiently broad participation so that important,
decison-rdlevant information entersthe process, that all important perspectivesare consdered, and
that legitimate concerns about inclusiveness and openness are addressed.

Get the participation right: Ensure that the process used for risk characterization satisfies both
decision makers and interested and affected parties, and is responsive to their needs, to the extent
possible. Ensure that the information, viewpoints, and concerns of al parties are adequately
represented and takeninto account, that partiesare adequately consulted, and that their participation
can potentialy affect the way risk issues are defined and understood.

| ntegrateinformation in accurate, balanced, way: Ensurethat therisk characterization presents
the state of knowledge, uncertainty, and disagreement about therisk Stuation, and reflectstherange
of relevant knowledge and perspectives. Therisk characterization should striveto satisfy interested
and affected parties that they have been adequately informed within the limits of avaladle
knowledge. 1t should also consder and reflect the limitations of scientific knowledge (e.g. various
kinds of uncertainty).

[Source: Adapted from - National Research Council (1996). Understanding Risk: Informing
Decisionsin a Democratic Society. Nationa Academy Press, Washington, D.C\]

Involving Other Technical Specialists, Policy Makers, and Interested and Affected Parties

Although scientists play the lead role in risk characterization, policy makers, other technical specidists, and
interested and affected parties should dso have opportunities for involvement. Risk characterizations
provide a key source of information for risk management decison-making, and consequently play an
important role in ensuring that risk management gods are met. Policy makers and interested and affected
parties can help to ensure that the characterizations have focused on the correct risk issue and have
answered the hedth-rdlated questions of primary concern. Other technicd specidists, particularly
economidts, can help to ensure that the characterizations provide the type of information that they need to
performfurther andyses (e.g. comparison of risks and benefits). The manner and extent of involvement will
depend on many factors as noted in the Identify the Issue and Its Context section above [Nationa
Research Council, 1996].
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A summary of some of the tasks involved in risk characterization follows.
Review the Hazard and Exposure Information

This involves examining, summarizing and integrating information obtained through hazard identification,
hazard characterization, and exposure assessment.  Among the factors to consder are the quality,
completeness, and relevance of the information, and the nature and impact of uncertainties and other
limitations related to the information and any anayses that are conducted.

Generate a Quantitative Estimate of the Risk

In order to produce arisk estimate, quantitative information on exposure (and if available, dose), from the
exposure assessment, is combined with information on the dose-response relationship obtained through
hazard characterization. The processof developing aquantitative risk estimate will differ, depending onthe
type of risksbeing considered - carcinogens and “noncarcinogens’ (agentsthat do not cause cancer or for
which there are insufficient data on carcinogenic potency), microbia pathogens, etc.

Consider Satistical and Biological Uncertainties and Their Impacts

Risk estimates often contain asomeleve of uncertainty. Uncertaintiesmay result from: thelimited avail ability
of scientific data, on for example, exposure or intake rates; long time delays between exposure and effect;
the need to extrapolate data to predict the health consequences of human exposures; difficulties in
determining appropriate mathematica models for extrapolation; simultaneous exposures to a variety of
different agents (making it difficult to determine the effects of asingle agent); and judgements made at each
step of the process.

It isimportant to consider the nature, sources, and levels of uncertainties related to the risk estimates, and
how these may impact upon the risk assessment, and to document thisinformation. It is aso important to
determine whether the uncertainties are * acceptable’, or whether anayses need to be repeated using better
dataor better techniquesin an attempt to reduce the uncertainties. Both uncertainty analysesandindividuas
interpretations of what uncertainties mean, can be strongly affected by the socid, cultura and indtitutiond
context of adecison.

Uncertainties that result from the incompleteness and unavailability of scientific data frequently require
scientigts to make inferences, assumptions, and judgements in order to characterize arisk. Making
judgements about risk based on scientific information is caled eval uating the wei ght of the evidence. Risk
characterizations based on scientific data, should include not only plausble conclusons about the
characterigtics of therisk (based on available information), but dso evauations of the weight of evidence
that support the conclusions, descriptions of mgor sources of uncertainty, and dterndive views.

Uncertaintiesrelated to potentia health effects, dose-responsere ationships, and exposure, haveincreasingly
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led to theuse of arangeor didtribution of risk estimatesrather than asinglevaue. Single numericd estimates
of risk can give the mismpression of precison, be easily misinterpreted and be misused in the absence of
information which puts them into context. Using a digribution indicates the likely maximum and minimum
risksfor different individuas and the relative likelihood of intermediate risks between these extremes.

Generate a Qualitative Description of Uncertainty

Thisinvolves preparing asummary of the uncertainties that have been noted throughout the risk assessment
process, and explaining the potentid impacts of the uncertainties on the risk estimates in a nontechnica
manner, which is understandable to the risk management team and to interested and affected parties.
Among the generd uncertainty issues to be addressed are the following:

For what purpose was the assessment conducted and what are the potentid implications of the results
of the assessment?

How muchisknown about the capacity of the agent to cause adverse hedth effectsin laboratory animals
(if rlevant) and humans?

How much is known about the biologica mechanisms and dose-response relationships underlying any
effects that are observed in the laboratory and/or in epidemiologica studies?

How much is known about the pathways, sources, patterns, and magnitudes of human exposure and
number of persons likely to be exposed?

How much is known about susceptible subgroups and their likelihood of exposure?

What do other risk assessors, decision-makers, and interested and affected parties need to know about
the primary conclusons and assumptions and about the bal ance between confidence and uncertainty in
the assessment? What are the strengths and limitations of the assessment?
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Dealing with Uncertainty - Some Health Canada Examples

The method for dedling with uncertainty depends on number of factors, including the nature of the agent
being examined:

1 For diseases, public hedth decisons are often based on the best avalable information, in
consultationwith appropriate stakeholders. Where possible, statistical inferences are used to assess
uncertainty/confidencelevels. 1n some cases, Satistica re-sampling methodsthrough smulation are
used. Inextremdy difficult cases, scenario andysis combined with quditative information may be
used.

For radiation, if therisk is significant, then the uncertainty provides arangefor the estimated number
of deathg/injuries due to the radiation exposure. In some cases, standard dose-response
relationships are based on the mean vaue and ignore the uncertainty in the data. For practical
purposes, advice is often based on the mean value of therisk, aslong astherisk is significant.

For Priority Substances (under the Canadian Environmenta Protection Act), confidence and/or
uncertainty in adataset arereflected in the manner in which or the extent to which the dataare used.
Quditative stlatements concerning uncertainty are aways included; where data permit, uncertainty
and variability are characterized quantitetively.

For food additives, uncertainty/confidence level in data are considered through the use of
appropriate safety factors or mathematical models. Equdly important isthe nutritiona vaue of the
food.

| dentify Which Population Group(s) Should Be the Primary Target of Risk Management Efforts

Thisinvolves determining which population or populations are a greatest risk (known or potentid) and thus
which should be the focus of risk management efforts.

Perform a Risk Comparison

Risk characterizations often include some form of risk comparison, which isaway to combine frequency
edimations with some estimates of the sgnificance (or severity) of the hedth effects. Two increasingly
common methods used to compare risks are risk ranking and risk prioritization. Risk ranking is useful
for comparing hazards that cause a amilar effect in asingle medium, such as carcinogens found in drinking
water. Risk prioritization involves using specific criteria, such as the exposure levels compared to the
potency to induce cancer, to determine the priority for action.

Examine the Weight of Evidence

This involves determining and examining the weight of the scientific evidence, in aquditative way, order to
determine whether there is support for the conclusionsabout risk. 1t may aso involve: determining whether
other agents might cause the same type of effects; examining the contribution that a particular agent makes,
reldive to thosehaving Smilar typesof effectsin the affected population(s), or subpopulation(s); determining
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how therisk isdigtributed in relation to other risks to which the affected population(s), or subpopulation(s)
are exposed; and examining the effects of risk interactions (combined exposure to two or more agents or
conditions, such asimmune status, genetic risk factors).

Determine Whether Additional Data Must Be Collected

If the data and methods used for anadlysis are not adequate based, for example, on scientific standards, or
if no evidence exigts (e.g. there is no dtatistica significance), it may be necessary to conduct additiona
studies or repeat the andyss using different methods or data. Results of the anadysi's may reved that
additional information must be collected to properly addressthe issue (this does not however, preclude use
of aprecautionary gpproach, involving implementation of aninterim risk management srategy while further
dataare collected). If peer review isrequired, it is necessary to identify the reviewers, and then to obtain
and congder their comments. In caseswherethere arelegidated timeframesfor compl etion of assessments,
asfor Priority Substances under CEPA, it is often not possible to collect additional dataor repeat analyses,
in such casesit isusudly indicated that better data might help to reduce uncertainty.

Present the Risk Assessment to the Risk Management Team

Risk assessments may be presented using a variety of methods; the choice of method may be afunction of
the legidative mandate. 1t may be useful to provide a table indicating the estimated leve of risk for the
exposed population by route of exposure, aswell asafull characterization of therisk, including adiscussion
of uncertainties, a discussion of the comparability and consistency of smilar but different risks (e.g. for the
average individua versusthemost exposed individud), and the extent to which professond judgementshave
been used to deal with sources of uncertainty and their potentia impacts. Risk assessment should aso be
made available to interested and affected parties, taking into account the need to keep some information
confidentia (e.g. drug formularies).

2.2.2 Assess Benefits

Theinclusion of benefit assessment (and consequently the comparison of risks and benefits) as part of the
decison-making framework, is not intended to imply that benefits (known or potentia) must be assessed
in every Stuation, but rather that it should be undertaken in aconsstent and systematic manner in Stuations
whereit is appropriate to do so.

In generd, benefit assessment should be attempted when it is difficult or impossible for consumersto judge
the benefits associated with exposure to an agent and to compare them with the associated risks. For
example, it is often necessary to evauate the benefits of a specific product (e.g. adrug or medica device),
when aclam is made that a product improves hedlth, in order to put the risk associated with that product
into the proper context of overall hedth. There are however, instances where benefit assessment is not
necessary or possible, such as where the leve of risk is deemed to be minimd or “de minimus’, whereit is
not ethica to consder benefits because it might imply that a product is being endorsed, or where legidative
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mandate does not alow benefits to be assessed.

In cases where it is gppropriate to compare risks and benefits, the comparison should be done using a
societal perspective, unlessdeding with asituationinwhich only anindividud isaffected (e.g. specid release
of an unapproved drug). A population or sub-population should not be placed a risk for the benefit of
others.

Technicd specidigts (in this case, economists) play the lead role in benefit assessment and in making
risk/benefit comparisons. However, there is a role for other participants to play, including scientists
responsible for the risk assessment, policy makers, and interested and affected parties. Like risk
assessments, benefit assessments and risk/benefit comparisons provide akey source of information for risk
management decison-making, and consequently play an important role in ensuring that risk management
godsare met. Policy makers and interested and affected parties can help to ensure that  assessments are
focused on the benefits of most relevance, and that appropriate cons deration isgiven to specific populations
and equity issues. Other technica specididts, particularly scientists, can provide guidance in the use of risk
assessment results in risk/benefit comparisons, and can flag additiond risk information needs. The manner
and extent of involvement will depend on many factors as noted in the Identify the Issue and Its Context
section above.

Assess Benefits - General Tasks

1 Codllect and Assess Information on Benefits.
I Prepare a Risk/Benefit Comparison.

Brief descriptions of these tasks as well as some related considerations are provided below. Further
information related to benefit assessment may be found in the draft Guidance Document on
Socioeconomic Analysis.

Collect and Assess I nformation on Benefits

In order to assess benefits (known or potential), specididts:.
identify the type(s) of benefits to be examined,

identify the measures to be used;

collect and anayze the benefit informetion;

determine how to ded with uncertainty; and
summarize the benefit information.

| dentify the Type(s) of Benefits to be Examined

The firgt task involved in benefit assessment is to determine what types of benefits are to be examined.
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These may include direct health benefits (eg. relief of disease symptoms), or indirect hedlth benefits (e.g.
economic, socid, or cultura impacts). Animportant part of this determination isidentifying the perspective
to be used for the analysis (e.g. specific interested and affected parties), and the nature and size of the
population(s) that would benefit.

| dentify the Measures to Be Used

Oncethe type(s) of benefits have been determined, it is necessary to identify the measures for the benefit
assessment, and for reporting of the results (e.g. effectiveness, efficiency, qudity of life, dollar vaues). Like
risks, benefits may be assessed quditatively or quantitatively, depending on the nature of the information
available. Theextent to which benefitsare assessed, aswell asthe specific cons derationstaken into account,
vary depend upon factors such astheissue being addressed, the context in which it isbeing considered, and
the nature and amount of information that is available. Once measures have been identified, it is necessary
to select the methodology to be used (e.g cost-benefit analysis), as well as any modeling techniques to be
used.

Collect and Analyze the Benefit Information

This task involves collecting and andysing the benefit-related information. Information may be collected
through various means, for example through socioeconomic analys's, or for therapeutic products, through
the results of clinicd trids. One of the firgt things to examine once the information has been collected and
andyzed, is the adequacy of the data and methods used for the anadyses, as well as whether the analyses
have addressed the appropriate concerns. |If the data.or methods are not of high quality or are not relevant,
it may be necessary to conduct other studies or reanalyze the data. Another item for consideration is
whether any analyses should be reviewed by third-party experts, and if so, who the third parties should be.

Determine How to Deal with Uncertainty

Aswithrisk assessments, benefit assessmentsarefrequently subject to uncertainty. Giventhis, itisimportant
to identify the nature, sources and leve of uncertainty, both in terms of the benefit data themsdves and in
terms of the andyses that are conducted. Aswell, it isimportant to determine the potentid impactsthat the
uncertainty will have on the benefit assessment. If the level of uncertainty is not acceptable, it may be
necessary to repesat the analyses using better data or better techniques.

Summarize the Benefit Information
The find task in benefit assessment involves summarizing and integrating the information in a far and
bal anced manner, smilar to what isundertaken during risk characterization. Theresulting benefit assessment

summary should include any assumptions, uncertainties, and judgements, and should be written in a
nontechnical format, suitable not only for risk managers, but for interested and affected parties.
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Prepare a Risk/Benefit Comparison

In order to complete the risk/benefit assessment, specidigts.
I examinerisk and benefit data; and
I present the risk/benefit comparison to risk managers.

Examine Risk and Benefit Data

Thisinvolves integrating, andysing, and comparing the results of the risk and benefit assessments.

Risks, benefits, and any associated costs must be evauated in terms of the needs, issues, and concerns of
interested and affected parties. In the case of thergpeutic products, such as drugs, the risk-benefit profile
of the agent may be compared with that of aternative therapeutic agents.

Whencomparing risks, benefits, and costs, consideration can begiventoindividua versuscollectiverisk and
benefits, who benefits rdative to who bears the risk (as different parties may be involved), and freedom of
choice versus risks and benefits to society asawhole. Aswith risk assessments, benefit assessments can
benefit from peer review, especidly when they are complex.

Present the Risk/Benefit Comparison to Risk Managers

Risk/benefit comparisons may be presented using avariety of methods, depending on the type of andyticd
techniques used. It isuseful to summarize technicd results in an easily understandable manner, to explain
the methodology and criteria used, to discuss uncertainties, assumptions, and their potential impact on
andysesand on decison-making. Risk/benefit comparisons should aso be made availableto interested and
affected parties, taking into account the need to keep some information confidentia (e.g. drug formularies).

2.3 ldentify and Analyze Options

Consider a range of risk management options whenever possible. Take into account a variety
of considerations when analyzing options, including the perspectives of interested and affected
parties.

This gep involves identifying and andysing potentia options to prevent or reduce the risk of concern, and
meaking recommendations regarding the preferred option(s).

Identify and Analyze Options - General Tasks

I |dentify Potentia Risk Management Options.
1 Anayze Potentia Risk Management Options.

Page 40



I dentify Potential Risk Management Options

A vaiety of options are avalable for risk management. Regulatory options generdly rely on the
government’s authority to enforce compliance with legidation, and may include direct regulation, self-
regulation and the issuing of permits or approvas. Non-regulatory options include the use of advisory,
economic, and technologica measures, and can include taking no action when none isrequired to maintain
the current level of health protection. For further information, see the table that follows.

Optionsfor Risk Management

Regulation Direct regulation involves the enforcement of requirements stated in legidation.
Sdf-regulation involves dlowing parties that produce the risk (risk producers)
to create mechanisms to ensure that regulated processes or products conform
to legidated requirements. The use of permits and approvas require risk
producers to obtain written permisson from government before undertaking a

specific risk-producing activity.
National Nationa guiddines include voluntary standards and codes of practice that
Guiddines provide approaches for dealing with specific risk-related issues or undertaking
specific risk-related activities.

Educatior/Advice Education/advice includes the provison of information that hepsrisk producers
reduce risk, or that help interested or affected parties make more informed

decisons.
Voluntary Voluntary compliance involves encouraging risk producers to take action that
Compliance reducesrisk. Thisisagood exampleof risk management through collaboration.
Economic Economic approaches aretypicaly directed at risk producers, and use financia

incentives or disncentives to limit risk; examples include providing financid
ass stance to devel opers of risk-reducing technologiesand imposing penatieson
polluters.

Technologica Technologica gpproaches involve the development of new risk-reducing
methods or the gpplication of existing methods by risk producers.

Taking No Action | Thisoption involves maintaining the current level of hedth protection. It may be
When Noneis used for example, when the current level of risk is considered to be negligible,
Required when the risk management drategy thet is dready in place is consdered
aufficient, or when there are no feasible, effective risk management options to
implement.
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A number of factors may be consdered when identifying potentid risk management options, including
legidative authority, policies, and commitments, and how quickly therisk must be addressed. A widerange
of potentid options should be identified unless the nature of the risk issue or Stuation makes it unwise,
unnecessary, or impossibleto do so (e.g. thereisacrisis Situation which requires aquick response; the only
option based on legidative requirementsis direct regulation).

To theextent possible and gppropriatefor the given Situation, options should beidentified in consultationwith
arange of interested and affected parties.  Thisis especialy important in cases of where the respongbility
for managing therisk is shared, or where various parties may participate in implementation of the sdlected
srategy. The breadth and depth of consultation should reflect factors such the nature of theissue, who the
issue affects, the urgency required to resolve the issue, and the resources available.

Options Used by Health Canada: Some Examples

Hedlth Canada uses a combination of regulatory and non-regulatory approaches for risk management.
Regulatory options are most frequently used, with the most common being direct regulaion. The most
commonly used non-regulatory options are nationa guidelines, advice/education, and voluntary
compliance (an example of the laiter is the 1996 removad of lead-containing miniblinds from Canadian
stores, in response to a hedth advisory issued in the United States). Technologica gpproaches are dso
sometimesused, in conjunctionwith legidation (e.g. thedevelopment of childproof cigarettelighters, which
fdl under the Hazardous Products Act).

Analyze Potential Risk M anagement Options

A number of factors may be considered whenanaysing potentia risk management options. The expected
effectivenessof potentia options (especidly for different populations), and legidative, internationd trade, or
other requirements, obligations, and limitations are key consderations, asis the feasibility of the option (in
terms of technologicd, legd, economic, and other factors). Other consderations may include:

how quickly the risk must be addressed;

risks vs. benfits;

expected costs (of implementing the option);

risk, cogt, and benefit retios (efficiency);

distribution of risks, cogts, and benefits (fairness);

available resources,

unintended consequences(e.g. crestion of anew risk, or unwanted socid, culturd, ethical, environmenta
and other indirect hedth impacts);

resdud risk (level of risk thet remains after the option isimplemented);

the perceptions, concerns, and vaues of interested and affected parties;

acceptability of the risk, the option, and the residud risk to interested and affected parties; and

other criteria used for option anadysisin Smilar Stuations.
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The nature and relativeimportance of the criteriaused for option andysiswill vary depending onthestuation
being addressed, and may be influenced by exigting legidation. Some optionsmay be eliminated quickly for
vaious reasons. A shorter list of potentia options can then be produced, and a more detailed analysis
performed onthislist. Ingenerd, preferred risk management options are thosethat provide an “ acceptabl e’
level of hedth protection, are most effective in reducing or preventing the risk, cost the leadt, cregte the
fewest adverse unintended consequences, and are acceptable to a wide range of interested and affected
parties.

Insome cases, optionsandysis can serveto refinethe god of the risk management process. Thismay occur
once risk managers and other interested and affected parties gain some gppreciation for what is feasble,
what the costs and benefits are, and what contribution reducing exposures and risks can make toward
improving human hedth.

Involving I nterested and Affected Parties

Interested and affected parties can play an important role in option analysis by helping to identify criteriato
be used for andlys's, collecting or providing required information, participating in anayses, providing arange
of pergpectives on the acceptability of the criteriaand theresults of theanalys's, and hel ping to redefinerisk
management goals as required.

Some Key Considerations

One key congderation when andysing optionsis that the same measures can affect different populaionsin
different ways depending on a range of risk factors such as gender, age, ethnic origin, socia Stuation,
economic conditions, education, culture or persond convictions. It may be necessary to talor optionsto
meet the needs of specific groups or to use different options for different groups. For example: advisory
information could be provided at different reading levels, through different types of news media, and in
different languages, recommended daily intakes of specific chemica contaminantsin food could be different
for generd and sendtive populations.

A second congderation is Heath Canada s difficult but necessary responsibility to balance the rights of
individualsand groups with the needs and interests of society. Related to thisisthe importance of ensuring
that societd and group rights do not unnecessarily overridetherights of theindividud. In principle, when the
rightsof anindividua and society arein conflict, precedence should be given to thelatter; in practice thismay
be a chdlenge to achieve.

A third congderdtion is the difficulty in determining what condtitutes an “acceptable’ level of risk. An
acceptable risk is one that is so small, whose consequences are so dight or whose associated benefits
(perceived or redl) are so gredt, that persons or groupsin society are willing to take or be subjected to that
risk. The acceptability of risk, from both an individua and socid perspective, is influenced by risk
perception, vaues, judgmentsand other factors, such asthetrade-offs people make between potential risks
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and benefits. Thelevd of trust in the person or agency responsible for managing the risk is dso afactor.

Although individuals may hold opinions about what is acceptable, there are often no objective measuresfor
determining acceptability. What is acceptable to one group or individua may be unacceptable to another.
Given this, atempts need to be made to determine acceptability from the perspectives of a range of
interested and affected parties (e.g. women, cultural minorities, seniors, children and other groups).

2.4 Select a Strategy

Maintaining and improving health is the primary objective. This must take precedence over all
other considerations.

This gep involves reviewing the results of the option andlysis and making a decision about the strategy to be
used to address the risk of concern.

Select a Strategy - General Tasks

I Review the Results of Option Anayss.
I Sdect One or More Options for Risk Management.

Review the Results of Option Analysis

In order to determine the best approach for risk management, the risk management team must examine the
results of the analysesthat were conducted in the previous step, together with any related recommendations.
These documents are key to the risk management process becauise they represent asummary and synthesis
of dl available information that has been consdered to date. Together, they provide the foundation for
seecting the risk management drategy.

Select One or More Optionsfor Risk Management

Depending on the Situation, the risk management strategy may consst of asmple gpproach involvingasingle
risk management option, a multi-faceted gpproachin which anumber of different options are implemented
to varying degrees, or something in-between. The sdlection of a specific strategy frequently dependson a
number of consderations, including the scope of the decision, related events or decisions occurring within
the same timeframe, and other new information that becomes available. The nature and relative importance
of these congderations varies depending on the Situation involved. As noted earlier, the extent to which a
broad approach can be taken may be limited by existing legidation.

Where choicesarenot limited by legidation or other factors, acombination of optionsis often most effective
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for managing risks. Use of a flexible approach can improve the efficiency and effectiveness of risk
management, result in solutions that are more generdly accepted and easier to implement, and may reduce
the cogt of implementation. 1t may aso encourage further research, which could provide useful information
that can be used to improve the risk management process. Regulatory options ill need to be implemented
in certain instances (and may be the only or primary part of the risk management Strategy), in order to
maintain current levels of hedth protection. However, wherethe cost of implementationisvery high rdative
to the impact on hedlth, dternatives should be considered to the extent possible.

Using Socioeconomic Analysesin Risk Management

Among themost controversid typesof criteriacons dered during risk management decision-making are

the results of socioeconomic analyses. Three common concerns are that:

1 socioeconomic analyss places too much emphass on assigning dollar vaues to aspects of hedth
that are difficult, if not impossible, to quantify in monetary terms;

I risk management decisions might be based drictly on whether the estimated benefits, quantified in
monetary terms, outweigh the estimated quantifiable costs; and

1 the results of socioeconomic andysis are often conveyed in amanner that ignores assumptions and
uncertainties, giving theimpression of far greater precison than isgeneraly possible or gppropriate.

Socioeconomic andysis should never be the sole or over-riding factor in making risk management
decisons. The primary objective of risk management is maintaining and improving hedth; any
socioeconomic impactsshould beoneof many considerations. Economistsarerespons blefor providing
decison-makers with the best technica information available or reasonably attained, including
evduations of the weight of the evidence tha supports different assumptions and conclusons.
Information about costs and benefits that cannot be assigned monetary vaues dso must be explicitly
consdered, dong with information about risks, and socid, culturd, ethical and other concerns. Peer
review should play a critical role in evauaing the quaity of economic andyses and the technica
information underlying them.

[Source: Presidentid/Congressond Commisson on Risk Assessment and Risk Management.
Framework for Environmental Health Risk Management - Final Report Volume 1, 1997.]

Making a Decision with Incomplete | nformation

An important concern in selecting a risk management drategy is how to make a decison when complete
information is not available. In such cases, an attempt must be madeto identify the missing information and
determine its importance, and a decison made about whether to delay strategy selection until the missing
informationisobtained. A lack of important information does not necessarily mean adelay intaking action,
asin caseswhere adecison is made to use a precautionary gpproach and to implement an interim strategy
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until further datais gathered.

“Vdue-of-information” methods exist and can provide estimates both of the value of having better
information and of collecting that information, usudly in monetary terms. In many cases it may suffice to
consider the vaue of additiond information in a quditative way. In any case, the efforts and benefits of
obtaining further information should be welghed againgt factors such asthe need to addresstherisk quickly,
the magnitude of the risk and the level of effort to address it, and the expected time, cost, and benefit of
obtaining further information. Where possible, it is useful for such decisons to be made by an expert
committee of individuas who are knowledgeable about the issue and who can represent the views of key
interested and affected parties.

Involving I nterested and Affected Parties

Although respongibility for decison-making may rest with Heglth Canada, it isimportant to involve arange
of interested and affected partiesin the selection of arisk management strategy, where possible. Interested
and affected partiescan provide knowledge, experience, and information (such asfeedback on the expected
consequences of the decison) that can contribute to the development of an effective risk management
drategy. The needs, perspectives and concerns of these parties must be identified and considered during
the decison-making process, to the extent possible. Further, involving these parties can promote grester
understanding and acceptance of decisions, and ultimately facilitate the successful implementation of therisk
management Srategy.

The extent to which interested and affected parties are involved in decison-making may vary from
consultation to consensus, dthough the former is most often the case. Decisons made through consensus
may beimplemented differently from those not involving consensus, and often more effectively, asthey alow
interested and affected parties a sense of ownership in the decison. However, as consensus building may
take more time and effort than traditiond risk management approaches, it may not be feasible in certain
Stuations, particularly emergencies.
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Guidelinesfor Decision-Making
[U.S. Presidential/Congressional Commission]

Maintaining and improving hedth is the key objective of risk management.

Where possible, give priority to preventing risks rather than controlling them.

Congder government, Departmental, Branch and program priorities when sdecting risk

management Srategies.

Congder the issue in context, to ensure that the strategy is comprehensive enough to achieve

the desired risk management godl (S).

1 Base the decison on the best available stientific, economic, and other technica information.
Takenoteof theweight of evidence supporting conclusions, and uncertainties, assumptions, and
their potentid impacts.

! Sdlect risk management options that are feasible, effective, and whose expected benefits are
reasonable given the cost.

! Be sengtive to potentid socid, culturd, ethical, environmental, economic and other indirect
hedth impacts. Consdered these relative to the expected benefits.

! Where possible, use a flexible gpproach for risk management, rather than relying solely on

regulation.

[Source: Adapted from Presdentia/Congressonal Commission on Risk Assessment and Risk
Management. Framework for Environmental Health Risk Management - Final Report Volume
1,1997]

2.5 Implement the Strategy

Sriveto implement risk management strategiesin an effective, expeditious, and flexible manner,
and with the support of interested and affected parties.

This step involves developing and carrying out a plan to implement the selected risk management strategy.
It dso involves identifying criteriathat can later be used to monitor and eva uate the effectiveness, impacts,
and implementation of the Srategy.

I mplement the Strategy - General Tasks

Prepare an Implementation Plan.
Carry Out the Plan.
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Prepare an Implementation Plan

The implementation plan is one of the most important documents prepared during the risk management
process, asit isthe bads for carrying out the selected strategy and monitoring and evauating the results.
As such, the plan and the way it is carried out have amgor impact on the effectiveness of the Strategy.

The implementation plan should include: specific tasksto be undertaken and timeframesinvolved; theroles,
respongbilities, and accountabilities of participants, plans for communication, and for involvement of
interested and affected parties; and the criteria that will be used for monitoring and evauation.

The latter include: the activities that will be undertaken (the things done to carry out the risk management
srategy; they typicaly require resources and generate products or services); the outputs that will result
(tangible products or services that can be counted and that are produced or provided as a result of
activities); who will be reached by these activities and outputs (those who are affected by, or interested in,
outputs, including primary targets [generdly clients or recipients of outputs|, co-delivery agents, and other
interested parties); what direct or short-term outcomes are intended (the impacts onthose groupswho are
immediatdy affected by products or services, including service and behaviord influence outcomes); and
what long-term outcomes are intended (changesin the origind conditionsthat were the basisfor developing
and implementing the risk management strategy).

In order to prepare an implementation plan it is necessary to:

I review the gods of the risk management dtrategy;

I identify the roles and responghilities of al parties who will play arolein implementation;

I review exiging agreements or other consderations that may impact upon the way that the dtrategy is
implemented, and incorporate these as required;

I identify the milestones required to achieve the gods of the drategy, the items required to achieve the
milestones, the target dates for completion of the items, and the party responsible for carrying out each
item;

I identify the criteria that will be used to monitor the effectiveness of the strategy in achieving the risk
management goal (s) (e.g. reducing incidence of disease, or level of exposure);

1 identify the criteriathat will be used to monitor the effectiveness of theimplementation processitsdf (i.e.

for evauation purposes);

identify key decisons to be made;

identify resource requirements,

establish consultation/negotiation srategies,

identify complaint resolution mechaniams;

develop enforcement mechaniams, if necessary;

deveop training plans for individuads involved in implementing the srategy, if necessary;

prepare communication plans, and.

obtain agpprovd of the plan from the decison-maker(s).
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Health-Based Outcome M easur es

Health-based outcome measures are impacts, effects or changes in the health of a defined population
resulting or related to a specific risk management strategy. These measures may be used as a basis for
monitoring and evaluaing risk management srategies.

Examples of hedlth-based outcomes include: hedlth status outcomes, which are often disease-focused,
and reflect changes (or alack of change) in the physical or menta status of a population; risk status (or
intermediate) outcomes, which reflect changes (or alack of change) intherisk that hasbeen demonstrated
or assumed to be associated with hedth status; socid functioning outcomes, which reflect changes (or a
lack of change) in the ability of individuds to function in society; and client satisfaction outcomes, which
reflect the response of individuas to services received from a hedth provider, program or risk
management drategy. Although it is desirable to measure different impacts, those related to physica
hedlth effects are often easier to measure than those related to non-physical hedth effects, such as stress.
An important chalenge in the use of hedth-based outcome measures involves dedling with Stuations
where the impact of arisk management strategy isonly seen in thelong term, asin the case of reductions
in environmental contaminants

Further information on hedth-based outcomes and development of a framework for identifying and
measuring these outcomes can be found in the draft Gui dance Document on Devel oping Health-Based
Outcome Measures.

Carry Out thePlan

Thisinvolvesimplementing the plan noted above. Both the details of the implementation process and any
changes to the plan must be noted.

Regional I nvolvement in Implementation

The implementation of risk management strategies by Hedth Canada may involve some or dl of the
regiond offices. Regiond involvement may vary depending onthe nature and scope of therisk issue, the
risk management strategy and the region’ sareas of expertise. If theleve of therisk ishigh or if thereare
nationa implications, the issue will usualy be handled a a nationd rather than regiond leve.

I nvolving I nterested and Affected Parties

Interested and affected parties can play an important role in implementation by participating in the
development or review of theimplementation plan, implementing part or dl of therisk management plan, and
helping to develop criteriafor monitoring (and evauation). Interested and affected parties may provide a
wide range of perspectives, information, and expertise that canlead to the devel opment of action plansthat
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are more acceptable, more effective, less expensve, and easier to implement.

2.6 Monitor and Evaluate Results

Monitor and evaluate the risk management strategy to determine whether it has been effective.
Revisit previous steps of the decision-making process as needed if the strategy is found to be
ineffective, or if significant new information becomes available.

This gtep involves monitoring execution of the implementation plan, evauating the effectiveness of the risk
management strategy, and making recommendations for any changes that are required.

Monitor and Evaluate Results - General Tasks

I Monitor the Action Plan.
1 Evaduate the Effectiveness of the Risk Management Strategy.
I Make Recommendations Regarding Changes Required.

A summary of thesetasksis provided below. Further information can be found in the draft Guidance
Document on Devel oping Health-Based Outcome Measures.

Monitor the Action Plan

Monitoring is often conducted to help identify whether changes need to be made to a risk management

Srategy or the way it isimplemented. Monitoring has four primary functions:

1 todetect achangein the context of theissue (including the nature of therisk, the acceptability of therisk,
the identity of interested and affected parties, and other factors considered when first establishing the
context);

1 to determine whether the plan is achieving the expected results (this involves identifying criteria to be
used to measure effectiveness, establishing standards of what congtitutes an acceptable level of
effectiveness, and collecting datathat can be used to compare or evaluate the actua effectivenessagainst
established standards or benchmarks);

1 to ensure proper implementation of the plan (to improve effectiveness and reduce costs associated with
improper implementation); and

I to determine the correctness of assumptions used in various analyses (if assumptions prove correct, this
lends strength to the decisons made; if not andyses may have to be redone, which provides for
continuous improvement) [Canadian Standards Association, 1997].

The criteria that were established as part of the implementation plan typicaly serve as the basis for
monitoring.
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Evaluate the Effectiveness of the Risk Management Strategy
Determine When to Conduct an Evaluation

Evduation is criticd to accountability and ensuring the wise use of limited resources. Through evauation,
the actua impacts, benefits, and cogts of arisk management Strategy can be compared with estimates made
earlier in the risk management process. In doing so, evauation can provide important information about
whether or not:

I theintended risk management gods were achieved (i.e. whether the Strategy was effective);

I any additional or revised actions should be taken, or in other words, whether any previous step of the
decision-making processshould berevisted (e.g. further risk assessment, salection of adifferent option);
the options analysis was accurate;
the implementation plan needs to be revised,
any critical information gaps affected the outcome; and
changes should be made when deding with smilar risks in the future.

As agenerd principle, the effectiveness of risk management drategiesinvolving sgnificant hedth risksor the
investment of significant public resources should aways be evaluated. Asagenerd principle, an evauation
should not begin until enough time has elapsed that one can reasonably expect to measure actua changes
(this assumes that basdline measurements are done prior to implementation of the strategy in order to alow
changes to be detected). All risk management strategies should be reviewed periodicaly to determine
whether they need to be continued. This ensures that ineffective or unnecessary actions are not continued
indefinitdy. In addition, the effectiveness of the decision-making processitself should also be evaluated, to
determine whether it has been carried out effectively. Thisfacilitates continuous improvement, and crestes
efficencies for future efforts. It is useful to periodicdly review dl evauations to determine if there are
common recommendations, as this can dso facilitate continuous improvement.

Determine What Type of Evaluation to Conduct

Therearetwo different but rel ated waysto eva uate risk management strategies. Thefirgt involvesexamining
the information that is collected during ongoing monitoring. This type of evaduation is often done by risk
managers and can help to identify changes to Strategies or the way they are implemented. The second
involves periodic evauation of the longer-term outcomes of risk management drategies, which can take
several years to be measurable (this type of evaduation aso takes into account the results of ongoing
monitoring). Periodic evauation is typicaly undertaken independently of the risk managers and other
participantsin the decis on-making process, and isdesigned to meet forma accountability requirements, such
as those required by Treasury Board for federal government departments.

Prepare an Evaluation Plan

An evduation plan must be devel oped prior to undertaking ether type of evauation described above. The
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plan should specify:

why the evaluation is being conducted;

what type of evauation is being conducted;

whether dl or only part of the risk management Strategy needs to be evauated;

how extengve the evauation needsto be;

what data must be collected, as well as when and how often;

how to deal with missing data; who will conduct the evauation (e.g will it be conducted interndly, or by
an externd party, or will acombination be used);

when the evauation will be conducted,

how long the evauation will take;

what resources are required,

who will be receiving the recommendations that result and what they will do with them; and
whether to consult with interested and affected parties, and if so, how.

The time and resources devoted to the evauation should be appropriate to the magnitude of the risk and
scope of the risk management strategy.

Conduct the Evaluation

At this point, the evauation is conducted. Thisis usudly afour step process involving collection of data,
andyss of data, preparation of conclusons and recommendations, and documenting and reporting of the
evaduaion. While the evauator takes the lead role in these tasks, the preparation of conclusons and
recommendations may be done in consultation with the manager respongble for implementing the risk
management strategy.

Although evauation isan important part of risk management, the effectiveness of risk management strategies
may be difficult to measurefor severd reasons. For example: theimpact may not bevisblefor many years,
because of the time delay between exposure and effect; the impact may not be noticeable unless there are
gzable changes in the effect, for example in disease incidence or in environmenta concentrations of
pollutants, there may be confounding factors that make it difficult to separate the effect of the strategy from
other changes; and one outcome measure may relate to a number of risk management strategies, so that
evauating the impact of a single strategy is difficult. Further, there may be instances when it is difficult to
obtain the data required for evauation. In these casesit can be useful to extract datafrom known sources,
to improve the tools and methods for getting data; and to select other evaluation criteria to be used.

M ake Recommendations Regar ding Changes Required
Recommendations should be feasible and be put into context; for example, if arisk management srategy is
currently effective (based on previoudy identified criteria), then it may be appropriate to Sate that no

changes are required at thistime, but that a review should be conducted in five years. Judtifications should
a0 be provided to substantiate recommendations made. Recommendations should be made to managers
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who have the authority to implement them. Managersin turn should review recommendations, determine
the feasibility of implementing them, and proceed with implementation. Explanationsmust be provided if any
recommendations are not implemented. It is aso important to have a mechanism in place for both internd
and externd parties to apped decisons that are made.

Involving Interested and Affected Parties

Interested and affected parties can play an important role in this sep by helping to: monitor the
implementation plan; identify criteria for evauation (including the definition of “success’); assure the
credibility of the evauation and the evauators, identify information gaps, determine whether astrategy was
successful; and identify what lessons can be learned.

3. Overview of Guidance Documents
3.1 Environmental Risk Assessment

Hedlth Canada is jointly responsible for implementing a number of Acts that require manufacturers to
conduct environmental risk assessments on new products that they market in Canada, and/or on existing
substancesin the environment. Theseincludethe Canadian Environmental Protection Act (CEPA), the Pest
Control ProductsAct (PCPA) and, where new projectsareinitiated in Canada, the Canadian Environmental
Assessment Act (CEAA). Under certain circumstances, the Acts also require arespons ble federa agency
to conduct environmentd risk assessments.

At present, Environment Canada is responsible for conducting environmental risk assessments for new
chemicas, polymers and products of biotechnology that are regulated under CEPA, based on information
or data submitted by manufacturers. Theseinclude any product new to Canada, for which an environmentd
assessment is not conducted under any other Act of Parliament. At present in Hedlth Canada, theseinclude
foods, drugs, cosmetics and medica devices. Hedth Canada is responsible for conducting human health
risk assessments for these agents under the Food and Drugs Act; one of the ways that Hedth Canada
implements the Act isto conduct premarket reviews of certain types of these agents.

Hedth Canada has the legidative authority to conduct environmental assessments of foods, drugs and
cosmetics but the necessary regulaions are not yet in place. Environmenta Assessment Regulations under
the Food and Drugs Act have been drafted and are at the consultation stage (i.e. Canada Gazettel). There
is no andogous legidative authority with respect to medical devices or the manufacturing source of foods,
drugs or cosmetics (eg. cdl lines or transgenic animals).

Amendments to the Food and Drugs Act have been proposed, that will provide Hedth Canada with the
legidaive mandate to conduct environmenta risk assessments for medica devices and manufacturing
sources. In the meantime, a Memorandum of Understanding isin place between Environment Canadaand
Hedlth Canada permitting Health Canadato evaluate environmental risk assessmentsfor al these products.
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Oncethefirs st of Environmental Assessment Regulationsare enacted, the Memorandum of Understanding
will automaticaly terminate and only environmenta risk assessments for medica devices and manufacturing
sources will continue to fal under CEPA. The amendments to the Food and Drugs Act that will provide
authority are consequentia, tied to passing of "Renewed CEPA™ (Bill C-32); once passed, new regulations
addressing these areas will be required. A new Memorandum of Understanding with Environment Canada
will be required covering the time between the enacting of the two sets of new regulations in order that a
single regulatory window is maintained for medica devices and manufacturing sources.

The draft Guidance Document on Environmental Risk Assessment describesaproposed framework for
undertaking environmenta risk assessments, to assst Health Canada in undertaking its responghbilities.

3.2 Socioeconomic Analysis

Inits broadest sense, socioeconomic analysisisa method of gathering information to support decisons
related to the allocation of limited resourcesamong aternative uses of thoseresources. While socioeconomic
anayses may sometimes be construed asbeing driven by cost consderationsdone, it isfundamentally about
weghing the positive and negative impacts of decisons (i.e. benefitsaswell ascogts). While socioeconomic
andyss isatool that can lead to more informed decison-making, it should not be viewed as the sngular
determinant of decisons. Theanaysesdo not replace judgement or consideration of other factors, including
hedth protection, competing policy priorities, the avallability of resources for implementation of an
intervention, or overriding mora imperdtives.

Socioeconomic analysis of mgor government decisions has been a Treasury Board of Canada requirement
for a number of years, and are often conducted as part of Health Canada' s risk management decision-
meking process. However, the methods used by andysts in different programs can vary significantly, for
various reasons, including differences in the risks being addressed.

The draft Guidance Document on Socioeconomic Analysis describes and provides recommendations
regarding the mgor methodologica issues that must be dedlt with in a socioeconomic analys's, with aview
to dedling with these issues in a more consstent and comprehensive way. The document is intended to
provide more specific guidance for dedling with hedlth-related issues, than isavailableinthe Treasury Board
Guiddines (Some generd information is dso included in the Using Socioeconomic Analyses in Risk
Management box in the Select a Strategy section above).

3.3 Risk Communication

Effective risk communication is an important part of the risk management decision-making process. The
draft Guidance Document on Risk Communication describes a number of concepts related to risk
communication, and provides detailed suggestions to help ensure effective risk communication. (Some
generd information isaso included inthe I nitiate Risk Communication Efforts subsection of theldentify
the Issue and Its Context section above.)
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3.4 Public Involvement

Another important part of the risk management decision-making process, isensuring that there are adequate
opportunities for the involvement of interested and affected parties, especidly the generd public. The draft
Guidance Document on Public Involvement describes generd underlying concepts and valuesrelated to
public involvement, provides generd guidance on involving the public in the risk management decison-
meking process, and provides an exampleillustrating the types of public involvement activities that might be
undertaken when there are few time and resources limitations. While the focus of the document is on
invalving the generd public, theinformation provided may be applicableto the involvement of abroad range
of interested and affected parties. (Some generd information on public involvement is dso included in the
| dentify Interested and Affected Parties subsection of the Identify the Issue and Its Context section
above))

3.5 Integrating Population Health and Risk Management Decision-M aking

A traditional approach to hedlth care focuses on the hedlth of individuals, on particular diseases, and on
responding toillnessthrough direct patient care. A populationhealth approach goesbeyond thetraditiona
approach to address not only the physiological, psychological and behavioura components of hedth, but
asotheentirerange of factors(or determinants) that contributeto our physical, mental and socid well-being.
The identification, assessment, and management of risks to hedth is an essentia dement of an integrated,
comprehensve gpproach to population hedth. Risk assessment and risk management contribute to
population hedlth both in terms of the methods (e.g. andysis, planning, decison-making, evauating), and
srategies used (e.g. policies, programs, services). Integrating a population health approach into the risk
management decision-making process, will enable Hedlth Canada to analyse and respond to risks using a
broader perspective, and to do so in a consstent and comprehensive manner.

The draftGuidance Document on | ncor por ating a Popul ation Heal th Appr oach into Risk Management
Decision-Making explains the genera concepts of population and risk management, explains the linkage
between the two, and provides an example illustrating how apopulation health pproach may beintegrated
into therisk management decision-making process. (Somegenerd informationisasoincludedintheTaking
a Population Health Approach box in the Assess Risks section above).

3.6 Developing Health-Based Outcome M easur es

An important way to improve the effectiveness of risk management efforts, is to clearly define risk
management goals, and to eval uate related Strategies, interms of health outcome and health status measures.
The draft Guidance Document on Devel oping Health-Based Outcome Measures describes how to
devel op measures to monitor and eva uate the effectiveness of risk management dtrategies, and provides
genera guidance on conducting evaluaions. (Some generd information is dso included in the Prepare an
Implementation Plan subsection of the Implement the Strategy section, and theMonitor and Eval uate
Results section, above).
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3.7 Priority Setting

Federd regulatory agencies are typicaly faced with anumber of issuesto ded with, but have limited time
and resources for action. The use of a Sructured gpproach for priority-setting, including the development
and gpplication of reevant criteria, can help to determine priorities for action and consequently assst in
resource dlocation. An important part of the priority-setting process is the involvement of interested and
affected parties, not only because of the perceptions, knowledge, and information that they can provide, but
because this can enhance their understanding and acceptance of decisions.

The draft Guidance Document on Priority Setting describes an approach that can be used to help to
identify and set priorities within the risk management decision-making process.
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Glossary

Acceptable Dally Intake See: Reference Dose.

(ADI)

Acceptable Risk Ingenerd terms, arisk that isso smal, whose consequences are so dight
or whose associated benefits (perceived or real) are so greet that persons
or groups in society are willing to take or be subjected to that risk. In
more technica terms, an arbitrary value denoting a very low probability
of occurrence of aserioudy adverse effect in personsexposed daily over
alifetime. The dose associated with thisrisk may be consdered to have
an inggnificant impact on human hedth. Synonyms. Tolerable Risk;
Negligible Risk; Risk Level.

Activities The actionstaken to carry out arisk management strategy. They typicaly

require resources and generate products or services.

Adverse Hedlth Effect A change in morphology, physology, growth, development or life span
of an organism, which results in impairment of functional capacity or
whichincreases susceptibility to the harmful effectsof other environmenta
influences.

Affected Parties Individuals, groups, or organizations that may experience benefits or
adverse effects as a result of exposure to a hazard, or as a result of
proposed risk management decisionsor actions. They need not beaware
of the possble benefits or harm to be considered affected. Also see:
Interested Parties, Partner, Public, Stakeholder.
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Agent A biologicd, chemicd or physica substance, process, product, or other
entity. Exposure to an agent under specific conditions may causes
adverse hedlth effects to occur.

Andyss The systematic gpplication of specific theories and methods, including
those from naturd science, statistics, probability theory, socia science,
engineering, decison science, logic, mathematics, and law, for the
purpose of collecting and interpreting dataand drawing conclus onsabout
phenomena.

Audit A critica review conducted according to established standards in areas
of sgnificance or risk, to provide senior managers or other authoritative
bodies (eg. Centrd Agencies, Paliament) with independent and
professond advice and assurances on the performance of the risk
assessment and management process.

Benefits Effects that promote physica, emotiona or economic well-being.
Carcinogen An agent that causes cancer.
Contaminant Any agent that enters food, water, ar or soil, and thet is not normdly a

condituent of that environmenta medium. Some contaminants are
created through human activities, whereas others are the result of naturd
processes.

Context The context of an issue refers to its contribution to a specific hedth
concern, as well its importance relative to other issues that must be
addressed. 1t a0 includes the notion of whether an issuefdlswithin the
mandate of a specific agency, and consderation of the affected
population.

Culturd Condderations Ways in which traditions, values, practices and other characterigtics of
groups within society may affect or be affected by health risks and
approaches to risk management.

Page 62



Decison-Making A sructured process for making risk management decisons. The

Framework process consstsof three phases: issueidentification, risk assessment, and
risk management (identification and analysis of options, sdlection of a
drategy, implementation of the Strategy, and monitoring and eva uation of
the strategy). Also see: Issue Identification, Risk Assessment, Risk
Management.

Ddliberation Any forma or informa process that involves communication, and is
intended to facilitate the discussion of issues so that a decison can be
made. The process is usudly iterative and is intended to move
discussons toward closure.

Determinants of Hedlth The collectivelabd given to thefactorsand conditionsthat are thought to
have an influence on hedth, including things such as income and socid
status, socid support networks, education, employment and working
conditions, socid and physical environments, persona hedth practices,
and coping skills. Some determinants play a more prominent role than
others for given hedth issues, and interact in complex ways to affect
population hedth. Also see: Population Health Approach, Risk

Factor.
Dose-Response A sudy inwhich the subjects are given arange of doses of an agent, and
Asessment the resulting hedlth effects are monitored over time. The intent is to

estimate the relationship between dose and the incidence and/or severity
of an effect. Also see. Dose-Response Curve, Dose-Response
Relationship, Hazard Characterization.

Dose-Response A graphica presentation of the dose-response relationship. Also see:
Curve Dose-Response Assessment, Dose-Response Relationship, Hazard
Characterization.

Dose-Response The association between the administered or absorbed dose of an agent

Rdationship and the nature, severity, incidence and/or prevadence of specific
toxicologicd effects in populations. Also see. Dose-Response
Assessment, Dose—-Response Curve, Hazard Characterization.
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Effectiveness The extent to which aspecific strategy, intervention, procedure, regimen,
or sarvice, doeswhat it isintended to do for a defined population.

Environment Includes both living (eg. animds, plants) and non-living (eg. soils,
waters) entities. Also see: Environmental Risk Assessment.

Environmenta Risk The process that evauates the likelihood that adverse environmenta
Assessment effectsmay occur or are occurring asaresult of exposureto oneor more
agents. Also see: Environment.

Epidemiology The study of the digtribution and determinants of hedlth-related states or
eventsin specified human populations, and the gpplication of thisstudy to
the control of hedlth problems. Epidemiology is concerned with both the
frequencies and types of illnesses and deaths in particular groups of
people and with the factors thet influence their distribution.

Equity Fairnessin the dlocation of resources, risks or benefits, among different
individuas or groups.
Ethicd Condderations Factors rdlated to the multiple values and principles that may be of

concern in decisons regarding risks to hedth.

Evauaion Anempiricaly-based andyssof theresultsof risk management Strategies
or programs, that provide senior managers, other authoritative bodies
(eg. Centrd Agencies, Paliament), or the public with revant,
objective, timely and well-documented findings and recommendations.
Also see: Health-Based Outcome Measures.

Exposure A process by which an organism comesinto contact with an agent for a
givenperiod of time, resulting in adose (the amount of the agent either in
the organism asawholeor in atarget tissue). Exposureis determined by
the concentration and form of an agent in the environment, coupled with
the presence of the organism, . Also see: Exposure Assessment,
Exposure Pathway, Route of Exposure.
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Exposure Assessment A process that involves producing a qudlitative and/or quantitative
edtimate of themagnitude, frequency, duration, route and extent of human
exposure to anagent. Also see: Exposure, Exposure Pathway, Route
of Exposure.

Exposure Pathway A description of theway inwhich ahazardous agent reechesanindividud
or population. It includes information on: the source, from which the
agent originates, environmenta media, which carry theagenttoindividuas
or populations of humans; the location, which is the point where contact
between the agent and humans occurs, the target population(s) or
subpopulation(s), who are the people exposed to the agent; and the
route(s) of exposure, which are the means of entry into the human body
(e.0. ingestion). Also see: Exposure, Exposure Assessment, Route of

Exposure.

Genotoxic Carcinogen An agent, such asionizing radigtion and certain types of chemicas, that
causes cancer by damaging DNA. Also see. Non-Threshold
Substance.

Hazard The intringc property of the agent, that makes it capable of causing

adverse effects to occur in humans or the environment, under specific
conditions of exposure. Also see: Hazard Characterization, Hazard
I dentification.

Hazard Characterization A processthat involves the quditative and/or quantitetive evauation of
the nature of the adverse effects that humans may experience under
expected levels of exposure to an agent. Also see: Hazard, Hazard
| dentification.

Hazard Identification The process of recognizing that an agent hasan inherent capacity to cause
an adverse hedlth effect; may be based oninforma information or sudies
conducted under specific conditions. Also see. Hazard, Hazard
Characterization.
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Hedlth-Based Outcome Impacts, effects or changesin the hedlth of adefined population resulting

Measures from or related to a specific risk management strategy. These measures
may be used as a bags for monitoring and evauating risk management
srategies. Outcome measures can relae to short-term, intermediate, or
long-term results. Also see: Evaluation, Long-Term Outcomes,
Monitoring, Short-Term Outcomes.

Hedth Surveillance The tracking and forecasting of any hedth event or hedth determinant
through the continuous collection of high-qudity data, the integration,
andyds and interpretation of those data into surveillance products (for
example reports, advisories, warnings to name a few), and the
dissemination of those surveillance productsto those who need to know.
Surveillance products are produced for a specific public hedth purpose
or policy objective. In order to be consdered hedth survelllance al of
the above activities must be carried out.

Incidence The rate at which new cases of disease, injuries, or deaths occur in a
population during a specified time. The numerator is the number of new
events that occur in a defined period; the denominator is the population
at risk of experiencing the event during this period, sometimes expressed
as person-time.

Interested Parties Individuas, groups, or organizations that have some concern regarding a
gpeific risk or the risk assessment and risk management process, or
would like to be involved in the process. Interested parties may or may
not aso be affected parties. Also see: Affected Parties, Partner,
Public, Siakeholder.

Issue Identification A process that involves determining the nature and context of a risk
management issue, and establishing theadminisrative basisand operating
procedures needed to proceed through the risk management decision-
making framework. Also seer Decision-Making Framework.

Iterative Process Replication of a series of actions to produce successively better results,
or to accommodate new and different critical information or scientific
inferences.
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Long-Term Outcomes Changesin the origind conditions that resulted in the cregtion of the risk
management strategy. Also see: Health-Based Outcome Measures,
Short-Term Outcomes.

L owest-Observed- The lowest dose or concentration of an agent that produces asgnificant
Adverse-Effect Leve observable adverse effect in an exposed group when compared with a
(LOAEL) non-exposed group. Also see: Reference Dose, Safety Factor.

Monitoring The repetitive and continued observation, measurement and eva uation of

an activity, output or outcome to detect changes in human hedth or the
environment over aperiod of time. Also see: Health-Based Outcome
Measures.

No-Observed-Adverse- The level of exposure to an agent a which no adverse effects are
Effect Level (NOAEL) observed in an exposed group when compared with a non-exposed
group. Also see: Reference Dose, Safety Factor.

Non-Carcinogen An agent that does not cause cancer. Also see: Threshold Substance.
Non-Genotoxic An agent that causes cancer but does not damage DNA. Also see:
Carcinogen Threshold Substance.

Non-Threshold Substance  An agent for which it is assumed that there is risk associated with any
amount of exposure, no matter how small (in other words, it is assumed
that there is no threshold for effects). Examples include genotoxic
carcinogens, such as ionizing radiation and certain types of chemicds,
which cause cancer by damaging DNA. Also see: Threshold
Substance.

Output Tangible products or servicesthat can be counted and that are produced
or provided as aresult of activities. Also see: Health-Based Outcome
Measures.
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Partner Anindividud, group, or organization who isresponsiblefor implementing
some aspect of the issue identification, risk assessment and risk
management process. Health Canada s partners include: other federa
government departments, provincia governments, provincid hedth
systems, non-governmenta organizations, hedth professonds, indudtry,
the academic community, consumer groups, internationa governments,
Internationa agencies, other agencies, and thegenerd public. Theidentity
of these partners varies depending on the specific risk stuation being
addressed. Also see: Affected Parties, Interested Parties, Public,

Sakeholder.
Population Hedth An gpproach that focuses on the hedlth of the population asawhole, and
Approach of subgroups within the population, by addressing factorsthat contribute

to hedth and their complex interactions. Thegpproach addressesnot only
the physiologicd, psychologica and behavioura components of hedth,
but dso the entire range of factorsthat contribute to our physical, mental
and socid well-being. The overal god of a population hedlth approach
Isto maintain and improve the hedth status of the entire population while
reducing inequalitiesin hedlth status among population sub-groups. Also
see: Determinants of Health.

Precautionary Approach An approach to risk management decision-making that is applied in
circumstances of scientific uncertainty, reflecting the need to take action
in the face of a potentialy serious risk without awaiting the results of
scientific research. Cogt-effective action must be taken when there are
threats of serious or irreversble damage to human hedth, even if some
cause and effect relationships are not fully established scientificaly.

Public A term that refers to the range of parties that may be interested in or
affected by risk management decisons. It includes the generd public,
consumers, and special interest groups such asenvironmenta, hedth and
consumer groups, industry, scientistsand professond associations. Also
see.  Affected Parties, Interested Parties, Partner, Public
I nvolvement, Stakeholder.
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Public Involvement A range of activities and rel ationships related to the interactions between
the public and the decision-making body (e.g. Hedlth Canada) intherisk
assessment and risk management process.  This includes two-way
communications, public education, public consultation and dialogue,
advisory boards, partnerships, and joint decison-making. Also see
Public.

Quantitative Structure An approach used to describe or predict possible toxic or carcinogenic
Activity Relationships effects of compounds based on their chemical structure.
(QSARS)

Reference Dose (RfD) An edimate of the intake of a chemica to which it is believed a person
can be exposed dally over alifetime, without experiencing adverse hedth
effects. The estimateiscalculated on abody weight basis (usualy mg/kg
bw/day). The RfD is derived from the NOAEL or the LOAEL by
aoplying safety (uncertainty) factors. Synonyms. Acceptable Daily
Intake, Tolerable Daily Intake; also see: Lowest-Observed-Adver se-
Effect Level (LOAEL), No-Observed-Adver se-Effect Level (NOAEL),
Safety Factor.

Rddive Risk The ratio of the incidence rate of an outcome in an exposed group to the
Incidence rate of the outcome in an unexposed group.

Resdud Risk The rik remaning after a risk management strategy has been
implemented.

Resources The type and amount of expenditure (e.g. time, money, expertise) used
to undertake an activity (e.g. implement a risk management Strategy).

Risk A measure of both the harm to human hedth that results from being
exposed to a hazardous agent, together withthe likelihood that the harm
will occur. In order for a hedth risk to exigt, three things must be true:
there must be exposure to a hazard; there must be a hedlth effect; and
there must be somelikelihood that the hedth effect will occur. Also see:
Adverse Health Effect, Hazard, Exposure, Risk Assessment.
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Risk Assessment A process that involves determining thelikdihood that a specific adverse
hedth effect will occur in an individua or population, following exposure
to a hazardous agent.  Risk assessment includes four tasks. hazard
identification, hazard characterization, exposure assessment, and risk
characterization (asummary and integration of the previous tasks). Also
see. Hazard ldentification, Hazard Characterization, Exposure
Assessment, Risk Characterization, Decision-Making Framework.

Risk Characterization A process involving the quditative and/or quantitative estimation of the
severity and probable occurrence of known or potentia adverse effects
in a given population, based on hazard identification, hazard
characterization and exposure assessment. The estimate includes
information from biophysca studies, and where appropriate, integrates
information related to socid, culturd, ethical, and economic contributors
to the risk, with consideration aso being given to risk perceptions. Risk
characterization isthe find gep in risk assessment. Also see Hazard
Characterization, Hazard I dentification, Exposure Assessment, Risk
Assessment, Weight of Evidence.

Risk Communication Any exchange of information concerning the existence, nature, form,
Severity or acceptability of hedth or environmentd risks. Effective risk
communicaion involves determining the types of information that
interested and affected parties need and want, and presenting this
information to them in a useful and meaningful way.

Risk Factor Something that can increase the likelihood that adverse hedlth effectswill
occur following exposure to an agent. Examples of risk factors include
behaviours, such as amoking or physcd inactivity, and genetic
predisposition. Also see Determinants of Health.
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Risk Management A term used to collectively describe the activities and considerations
involvedin addressing, and communi cating information about health risks.
Risk management includesanumber of inter-related activities: identifying
and andysing options for addressing the risk, developing and
implementing a srategy for managing the risk, monitoring and evduating
the effectiveness of the drategy, and communicating information both
about the risk and about the decison-making process. Also see:
Decision-Making Framework.

Risk Management Strategy  One or more courses of action (options), intended to prevent or reduce
a specific risk. A variety of different types of strategies may be used,
ranging from a smple gpproach involving a dngle risk management
option, toamulti-faceted approach in which anumber of different options
are implemented to varying degrees.

Risk Perception Theway that individuasintuitively see and judge risks. Risk perception
Is influenced by many factors including age, gender, levd of education,
region of resdence, values, socid, culturd and ethical factors, and
previous expaosure to information on the hazard.

Risk Prioritization A process that involves using specific criteria, such as the potentid to
cause cancer (carcinogenic potency), to determine which of many risks
should be addressed firgt.

Risk Ranking The ordering of hedth issues on some scde of importance thet reflects

their rdative level of risk. Risk ranking is useful for comparing hazards
that are present in the same environmental medium and that cause a
amilar adverse hedlth affect (e.g. potentid carcinogens found in drinking

water).

Risk Scenarios A sequence of events, each of which has an associated frequency and
consequence.

Route of Exposure The means by which agents enter the body, such as through esting,

drinking, breathing or skin contact. Also see: Exposure, Exposure
Assessment, Exposure Pathway.
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Safety Factor A vaue applied to aNo-Observed-Adverse-Effect-Level (NOAEL) or
Lowest-Observed-Adverse-Effect Level (LOAEL), to derive a
Reference Dose (RfD); the NOAEL or LOAEL isdivided by the safety
factor to caculatethe RfD. Thevaueof the safety factor dependson the
nature of the toxic effect, the Size and type of population to be protected,
and the quality of the toxicologica information, and includes scientific
judgements. Synonym: Uncertainty Factor; also see: Lowest-
Observed-Adverse-Effect Level (LOAEL), No-Observed-Adverse-
Effect Level (NOAEL), Reference Dose.

Short-Term Outcomes The impacts on those groups who are immediately affected by risk
management srategies, including changesin service levels and behavior.
Also see: Health-Based Outcome Measures, Long-Term Outcomes.

Socid Congderations Ways in which the dructure, values and functioning of society may affect
or may be affected by hedlth risks and approaches to risk management.

Socioeconomic Andysis A methodology that is used to examine the monetary and socid
consequencesrelated to aspecific risk, or resulting from aset of potentia
risk management options that are being considered. The methodology
involves examining both postive and negative consegquences
(respectively, theeffectsor benefitsand costs), and recogni zing the broad
societal context (i.e. socid, culturd, ethical and/or equity congiderations)

of decisons.

Source An entity or action that releases chemicd, physicd, or biologica agents
to the environmen.

Stakeholder An individud, group, or organization who may be affected by or

otherwise interested in arisk management decison. Also see: Affected
Parties, Interested Parties, Partner, Public.
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Sudainable Devdlopment  The combination of economic, socid and environmentd godlss, taking into
account their effects on human hedlth. The concept reflects the fact that
development isessentid to satisfy human needsand toimprovethequality
of human life but must be based on the efficient and environmentaly
responsgble use of al our scarceresources: natura, human and economic.
The god is to meet the needs of the present without compromising the
ability of future generations to meet their own needs.

Threshold The dose or exposure concentration below which a sgnificant adverse
effect isnot expected to occur. Also see: Threshold Effect, Threshold
Substance.

Threshold Effect An effect that occurs above a generdly accepted minimum dose (or

threshold). Also see: Threshold, Threshold Substance.

Threshold Substance An agent for which is it assumed that there is a threshold dose below
which adverse effects are unlikely to occur. Examplesinclude chemicas
that cause cancer but do not damage DNA (non-genotoxic carcinogens)
and chemicals that do not cause cancer or for which there isinsufficient
dataon carcinogenic potency (sometimescaled“non-carcinogens’).Also
see: Non-Threshold Substance, Threshold, Threshold Effect.

Tolerable Dally Intake See: Reference Dose.

(TDI)

Toxicology The science of poisons; the study of the adverse effects of agents on
living organisms, including humans. Toxicologicd studies may involve
individuas or groups.

Uncertainty A deficiency in knowledge concerning parameter values and the

appropriate extrapolation of the sgnificance of adverse hedth effects, to
a dtuation involving different species and exposure conditions.
Uncertainty can result from lack of knowledge, inherent variability
(stochadticity), confounding effects, or imprecise measurements.  Also
see: Safety Factor.
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Uncertainty Factor See: Safety Factor; also see: Uncertainty.

Vaue-of-Information Techniques that provide estimates both of the vaue of having better
Methods information (usudly in monetary terms) and of collecting that information.
Weight-of-Evidence A quditative measure that takes into account the nature and qudity of

scientific gudiesintended to examine the risk of an agent. Uncertainties
that result from the incompleteness and unavailability of scientific data
frequently require scientists to make inferences, assumptions, and
judgementsin order to characterizearisk. Making judgementsabout risk
based on scentific information is cdled “evduding the weght of
evidence’. Also see: Scientific Risk Characterization.
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Appendix A: Project Team

William Ross Director (as of September 1998)
Petty Birkwood Project Manager

Former Members:

ThomasHenter  Project Coordinator (February - August 1999)
Danid Krewski  Director (July 1997 - June 1998)

AnnaMarie Muise Project Assistant (September 1997 - October 1998)
Anji Nahas Project Coordinator (July 1997 - December 1998)
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