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Abstract

Objective It is now recognized that climate change

affects human health. The question is how to adapt. This

article examines mainstreaming climate considerations into

public health programs and the utility of climate change

and health adaptation frameworks, using Ontario, Canada,

as a case study.

Methods A literature review identified climate change

and health adaptation frameworks for comparison with the

Ontario Public Health Standards. Key informant interviews

gauged the extent to which climate change risks are cur-

rently considered in policy and planning.

Results Ontario’s Public Health Standards already require

many of the risk management activities identified in cli-

mate change and health adaptation frameworks. However,

public health officials require additional information about

linkages between climate change and health to manage

risks.

Conclusions Risk management activities such as popu-

lation health assessments, surveillance and public

education and outreach can address many key risks related

to climate hazards when information about the risks, vul-

nerable populations and time scales is made available to

health officials. The development, analysis and transfer of

this information should be considered a priority at all levels

within the public health sector.

Keywords Climate change � Human health � Adaptation �
Assessments � Policy � Environmental health

Introduction

Climate change impacts are being observed worldwide on

human and natural systems, including water resources,

forestry, food production, coastal areas, ecosystems,

industry, settlements and human health (Intergovernmental

Panel on Climate Change (IPCC) 2007; Stern 2006). Many

recent publications have highlighted the health impacts of

climate change on populations, as well as how these effects

are expected to evolve as the climate continues to change.

Potential impacts include more illnesses and deaths related

to poor air quality, food shortages, water- and food-borne

contamination, extreme weather events and changing pat-

terns of diseases spread by animals, ticks and insects

(Chiotti and Lavender 2008; Confalonieri et al. 2007;

Haines et al. 2006; McMichael et al. 2006; Patz et al. 2005;

Sequin and Clarke 2008). As evidence accumulates, there

are increasing calls for public health decision makers to

take preventative actions or ‘‘adaptations’’ (e.g., vulnera-

bility assessments, surveillance, warning systems, public

education and outreach) to reduce the health risks associ-

ated with climate change (Confalonieri et al. 2007;

McMichael et al. 2008; Menne and Ebi 2006; World

Health Organization 2005).

Climate change and health adaptation frameworks

A number of generic frameworks have been developed to

assist decision makers and communities in preparing for

the expected impacts of climate change in various sectors
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(Lim BS et al. 2005; Polsky et al. 2003; Smit and Wandel

2006). These frameworks have been instrumental in

(1) raising awareness among decision makers in many

climate-sensitive sectors about the need to view climate

change as a risk management issue; (2) highlighting the

respective roles of policy makers and program managers in

planning for climate change impacts; (3) bringing to the

forefront the need to establish institutional mechanisms for

adaptation development; and (4) explicitly incorporating

adaptation and climate change considerations into policies

and programs designed to reduce risks. Recently, some

researchers have developed climate change assessment and

risk management frameworks specifically for health deci-

sion makers (Berry 2008; Kovats et al. 2003; Polsky et al.

2003).

The focus now is on ‘‘mainstreaming’’ climate change

and health adaptation considerations and information into

existing decision-making processes, rather than creating

new policies or policy instruments (Dougherty and Elasha

2004; Smit and Wandel 2006). This entails incorporating

information about climate-related health risks into existing

risk management activities and integrating efforts among

different health sector partners to develop coordinated

responses (Berry 2008). To this end, knowledge is required

about the expected risks to health (Künzli 2010), so that

policies can be developed and public health systems can

incorporate and act on this new information.

Public health risk management in Ontario

In Canada, each province has its own organizational

structure, policy direction and set of priorities for deliver-

ing public health services. In Ontario, the local boards of

health deliver public health programs and services based on

the Ontario Public Health Standards (Government of

Ontario 2008). The Ontario Public Health Standards rep-

resent minimum requirements for Ontario’s 36 boards of

health, although many boards of health do provide addi-

tional programs and services beyond those stipulated in the

standards. Population health and health promotion activi-

ties include key risk management activities related to

assessing, planning, delivering, managing and evaluating

public health programs and services. Several required

programs and protocols relate to a number of climate-

sensitive threats to health—infectious disease prevention

and control, rabies prevention and control, vaccine pre-

ventable diseases, child health, food safety, water safety,

health hazard prevention and management, and public

health emergency preparedness (Fig. 1). No provisions

Fig. 1 Ontario Public Health Standards: relationship between the principles, foundational standard, and program standards. Source: Government

of Ontario 2008
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specifically require assessments or monitoring of climate

change health impacts, although the Ontario Public Health

Standards state that the ‘‘…board of health shall increase

public awareness of health risk factors associated

with…climate change’’ (Government of Ontario 2008). For

each program and protocol, generic risk management

activities form the basis of efforts to protect health. As

illustrated, the ‘‘foundational standards’’ include popula-

tion health assessment, surveillance, research and

knowledge exchange, and program evaluation.

In Canada, the risk management approach is well

accepted and understood by the public health community,

and several risk management frameworks exist to direct the

activities of public health officials (Health Canada 2003).

The question therefore is whether health sector officials can

actually benefit from the frameworks proffered by climate

change adaptation researchers, and if so, in what ways. In

this article, the utility of climate change and health adap-

tation frameworks to support the development of adaptation

measures in Ontario is examined by comparing them with

the Ontario Public Health Standards. The results from a key

informant survey of public health officials across Canada

about climate-related health issues are presented to further

analyze the utility of the frameworks and to identify other

requirements for addressing climate-related health risks.

Methods

Two methods were used for the analysis. (1) A literature

review was conducted to select climate change and health

adaptation frameworks that could be compared with the

Ontario Public Health Standards. The purpose was to

identify similarities and differences among the frameworks

for assessing climate-related health vulnerabilities and

adaptation options. (2) Thirty semi-structured key infor-

mant interviews were conducted among local health

authorities in Canada. The purpose was to identify

awareness levels, key activities and allocated resources

related to climate change and health.

Comparison of climate change and health adaptation

frameworks and the Ontario Public Health Standards

A systematic literature search reviewed electronic data-

bases, reference lists, books and reports (both published

and grey literature) on the topic of climate change and

adaptation, with a specific focus on health. Domestic and

international sources were included; international ones

when they had a Canadian component or provided a the-

oretical or methodological basis related to the health

impacts of climate change. Keyword content and title

searches for literature from all years to 2008 were exam-

ined. Examples of searched keywords included climate

change and human health, climate change adaptation, cli-

mate change frameworks, extreme weather, impacts of

global warming, adaptation policies and climate change

mainstreaming. Retrieved articles were scanned for infor-

mation on the actions needed to increase the capacity to

manage health risks associated with a changing climate.

Two frameworks were selected for the comparison with

the Ontario Public Health Standards based on their

Fig. 2 Steps in assessing

vulnerability and adaptation to

the health impacts of climate

change. Source: Kovats et al.

2003
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comprehensiveness and the fact that they were specifically

designed for the health sector—Kovats et al. (2003)

(Fig. 2) and Berry (2008) (Fig. 3).

The framework proposed by Kovats et al. (2003) focuses

on the steps and methods for assessing human health vul-

nerability to climate change. The framework proposed by

Berry (2008) builds on the work of Kovats et al. (2003) by

providing information on the steps to be considered when

developing adaptation options to complement existing

policies, institutional structures and processes (Fig. 3).

Furthermore, it corresponds broadly to the key steps of

standard risk management frameworks that are employed in

the health sector in Canada. Basic steps include early and

continuous engagement of stakeholders and other sectors,

identifying adaptation options, modifying or establishing

institutional mechanisms, formulating or modifying poli-

cies, incorporating adaptation into programs and projects,

and monitoring and evaluating the results.

Key informant interviews with public health officials

in Canada

To gauge the degree to which climate change risks are

currently considered in policy and planning, 30 semi-

structured key informant interviews were conducted in

cities of various sizes across Canada in 2006, including

eight interviews in Ontario (Canadian Public Health

Association 2006). Senior public health officials from the

largest city of each province were interviewed, and, based

on their recommendations, follow-up interviews were

conducted with other health professionals to collect further

information (Fig. 4).

The survey instrument (Table 1) was designed to

examine the extent to which public health officials (or

organizations) are aware of climate change risks to health,

are integrating such risks into their policies and planning,

are able to respond to multiple health vulnerabilities and

have identified key indicators or factors for enhancing

adaptive capacity.

Results

Comparison of climate change adaptation and health

frameworks and the Ontario Public Health Standards

Table 2 shows the comparative analysis of the two selected

frameworks and the Ontario Public Health Standards.

Fig. 3 Framework for climate change adaptation development and

implementation in the health sector. Source: Berry 2008

Fig. 4 Breakdown of interviewees by professional role. Source:

Canadian Public Health Association 2006

Table 1 Informant interview survey instrument

Question

1.0

Do you believe that weather and climate have a

significant impact on the health of people in your

community?

Question

2.0

Do you feel that climate change will increase risks to the

health of people in your geographic jurisdiction? If

YES, in what ways?

Question

2.1

Has climate change been identified as a potential current

or future public health issue for your geographical

jurisdiction?

Question

3.0

What are you currently doing to protect population health

from the specific climate-related health risks that you

have identified as of concern to your organization in

question 2.0?

Question

3.1

Do you find it necessary within the next 10 years to take

new actions, or to expand current efforts, to reduce

climate-related risks to health in your geographical

jurisdictions? If YES, what actions? Why do you find it

necessary? If NO, why do you find it unnecessary?

Question

3.2

Do you use climate-related information (e.g., information

about extreme weather events, warmer temperatures)

in planning and program development activities at your

organization? If YES, please give examples.

Question

4.0

Do particular challenges exist in your efforts to reduce

the health risks identified as a concern to your

organization in question 2.0?

Source: Canadian Public Health Association 2006
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Considerable overlap exists between the activities required

by the Ontario Public Health Standards and the steps in

Kovats et al. (2003) and Berry (2008).

The Ontario Public Health Standards do not explicitly

call for surveillance and monitoring of climate change

health impacts, as is advocated for in the adaptation

frameworks. However, they provide an institutional

mechanism with generic program requirements that are

able to manage climate-related risks. Therefore public

health officials in Ontario do not require additional guid-

ance, although specific information on how to integrate

findings from climate scenarios and models to understand

future risks and vulnerabilities (Kovats et al. 2003) would

benefit these activities. The findings from the interviews of

Canadian public health authorities suggest that climate

change adaptations have yet to be implemented in many

regions across Canada (Canadian Public Health Associa-

tion 2006). This suggests that factors other than

institutional mechanisms are necessary for public health

authorities to address climate change impacts. Elements

identified as being essential for implementing climate

change adaptation measures into public health policy and

programs include additional resources, increased aware-

ness and climate specific information about risks to health

(Fussel and Klein 2004).

Key informant interviews with public health officials

in Canada

The key informant interviews revealed a broad awareness

of climate change and related health issues. All respondents

indicated that weather and climate do have a significant

impact on health; most (76%) believed that climate change

will increase risks to health in their jurisdictions (Canadian

Public Health Association 2006). However, about half

(54%) indicated that climate change had not been identified

as a current or future public health issue in their jurisdic-

tions. Respondents who did report that climate change was

considered an important public health issue in their juris-

diction also indicated that it was not considered a high

priority (Canadian Public Health Association 2006). Key

challenges in addressing climate-related health risks

included a lack of resources, a lack of prioritization of

climate impacts on public health and a lack of adequate

knowledge about potential linkages between climate

change and health (Canadian Public Health Association

2006). Many identified that climate-related information

pertaining to extreme weather warnings, air quality reports,

West Nile virus surveillance and monitoring for flooding is

used in planning and program development. However,

most said they did not have adequate knowledge to make

informed decisions about whether they need to take new

actions, or extend current efforts, within the next 10 years.

When identifying the various challenges faced in reducing

climate-related health risks, the respondents did not iden-

tify a lack of tools or frameworks for managing risks

(Canadian Public Health Association 2006).

Overall results

The comparative analysis and key informant interviews

suggest that regular population health assessments and risk

management activities by local public health units in

Ontario can address many risks related to climate hazards

and emergencies, when information about such risks is

made available to health officials. Many activities identi-

fied in the Ontario Public Health Standards mirror those

proposed by the climate change and health adaptation

Table 2 Comparative analysis

of the two climate change and

health adaptation frameworks

and the Ontario Public Health

Standards

Framework steps Kovats

et al. (2003)

Berry

(2008)

Ontario Public

Health Standards

(Government of

Ontario 2008)

Engagement of stakeholders Yes Yes Yes

Identification of burden of climate-related illness or injury Yes Yes Partial

Identification of vulnerable populations Yes No Yes

Projection of future health impacts from climate change Yes No No

Assessment of the effectiveness of programs and activities

to reduce climate-related health risks

Yes Yes Yes

Identification and prioritization of policy and program

options to meet health needs

Yes Yes Yes

Establishment of policy mechanisms No Yes Yes

Tailoring and implementation of programs and policies No Yes Yes

Surveillance and monitoring Partial Partial Partial

Knowledge exchange and raising awareness of climate-

related health risks

Partial Partial Yes
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frameworks. The overlap between these standards and the

frameworks therefore suggests that public health practices

in Ontario are theoretically able to accommodate many of

the proposed climate considerations and adaptation strat-

egy development measures. For example, emergency

management activities—such as planning and preparedness

for weather-related emergencies, which are expected to

increase in frequency and severity with climate change

(Intergovernmental Panel on Climate Change (IPCC)

2007)—flow directly from the hazards identification phase

within the Ontario Public Health Standards. What is needed

is information about increased health risks associated with

climate change.

Discussion

Some studies have identified general health risks related to

climate change for people living in Ontario (Abelsohn et al.

2008; Carty et al. 2004; Chiotti et al. 2002; Chiotti and

Lavender 2008). However, information is lacking about the

direct and indirect climate-mediated processes involved at

local scales within the time frames needed to inform

decision making (Tamerius et al. 2007). Challenges exist in

the development of new knowledge about the expected

impacts of climate change on health given the very com-

plex causal sources and pathways and intertwined

interactions between them (Forastiere 2010; Xun et al.

2010). Once current or near-term health risks related to

climate variability are identified, activities to protect health

before, during and after a health emergency can be adop-

ted. The Ontario Public Health Standards can address

existing diseases that are being exacerbated by climate

change (e.g., Lyme disease) through current surveillance

and public education and outreach activities. In this regard,

the standards require ‘‘…the board of health shall work

with community partners to improve public knowledge of

infectious diseases of public health importance and infec-

tion prevention and control practices…’’ (Government of

Ontario 2008). Given that the requirements in Ontario

already provide direction for addressing many health con-

cerns that are climate sensitive, new processes or risk

management steps are not required in order to mainstream

climate change.

In order to mainstream climate change concerns, public

health decision making requires information about climate-

related health risks to inform existing risk management

activities. These activities, such as population health

assessment, surveillance and public education and outreach

can only account for climate factors if information on cli-

mate-related risks is available to public health practitioners

and researchers (e.g., what are the climate hazards and

associated health impacts, where will they occur, when will

they occur and who will be most affected?). For example,

while it is known that extreme heat can impact morbidity

(Green et al. 2010) and mortality (Sequin and Clarke 2008),

assessments of heat-health vulnerabilities require projec-

tions of the future frequency and severity of extreme heat

events, information related to the geographical variation in

exposure to extreme heat, identification of vulnerable

populations and identification of actual temperature and

morbidity/mortality thresholds. If such information is not

available to be considered in the assessment step of existing

frameworks, important risks to human health cannot be

mainstreamed. Public health interventions that may be

implemented to reduce climate change impacts on health

within relevant time scales (5–10 years) need to be identi-

fied through assessments (Ortı́z Bultó et al. 2008).

However, information in these time scales about projected

risks to health is often not available to decision makers.

The need in Canada for better understanding of health

risks associated with climate change, as reported in the key

informant interviews, is also reflected in resolutions or

declarations passed by the Canadian Public Health Asso-

ciation (2001), the World Health Organization (World

Health Organization Department of Communications May

22, 2009) and the World Medical Association (World

Medical Association 2010); these call for more research

into the health impacts of climate change. A lack of infor-

mation about risks was also identified as a major barrier to

public health adaptation in a recent survey of local health

departments in the United States (Balbus et al. 2008). The

development, analysis and transfer of knowledge among

local, provincial, federal and international health authorities

showing how climate change might impact the health of

local populations is critical for facilitating adaptation efforts

in the health sector, and should be made a priority area of

collaborative efforts in the future (Ebi 2008; Yohe and Ebi

2005). At the national level, Health Canada has completed a

country-wide assessment of health vulnerabilities to climate

change impacts that can help inform the development of

needed adaptations by health authorities at local and

regional levels (Sequin and Clarke 2008). Moreover, new

knowledge is being developed at the national level on cli-

mate-related health risks pertaining to extreme heat events

(Health Canada 2011), vector-borne diseases and chal-

lenges faced by northern populations (Government of

Canada 2009; Health Canada 2009).

Conclusions

A key finding of this study is that a strong foundation for

developing and implementing adaptive actions to protect

health already exists through current public health require-

ments and activities in Ontario. Existing risk management
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practices can be applied to reduce some climate-related

risks, such as air pollution, extreme weather events, infec-

tious diseases (e.g., Lyme disease), and water and food

contamination. Thus, the current risk management practices

already allow for the mainstreaming of most climate-related

health risks. There is no need to implement or adopt separate

climate change and health adaptation frameworks, particu-

larly given limited resources and competing demands faced

by public health officials. For this reason, frameworks that

advocate, or propose, new climate change risk management

processes and procedures for reducing health risks, will have

limited applicability for public health and emergency man-

agement decision makers in Ontario and other provinces in

Canada, as well as in other countries with similar risk

management systems in place. However, countries and

regions with less comprehensive population health assess-

ment, surveillance and public education and outreach

activities may benefit more from the guidance provided by

the adaptation frameworks examined here.

The findings also indicate that risk management systems

must be informed by adequate information about climate-

related health risks for public health authorities to main-

stream climate change concerns and take needed actions to

protect at-risk populations. Other research has also indi-

cated that adaptation efforts within and outside of Canada

require a better understanding of current and geographi-

cally specific risks from climate-related hazards, and

projected risks due to climate change in time scales rele-

vant to public health decision makers (Haines et al. 2004;

Berry 2008; Menne and Ebi 2006). In this regard, Hun-

tingford et al. (2007) call for the development of

multidisciplinary research teams which enhance collabo-

ration between climate modelers and the health community

to provide this information. What is needed is more

information, including case studies and community exam-

ples that aid public health officials in their efforts to obtain,

analyze and integrate findings from climate scenarios and

models to gauge future impacts on health. Climate change

can only be mainstreamed into health sector activities when

such information is available and incorporated into existing

public health risk management activities, as well as deci-

sion-making processes or standards (e.g., local population

health assessments, surveillance, public education and

outreach).

Given the critical role of information about climate-

related health risks, future research and program develop-

ment efforts to support greater mainstreaming would

benefit from investigation of the most effective and effi-

cient ways to provide this information to governmental and

non-governmental authorities charged with protecting cit-

izens from environmental and climate-related health risks.

The complexity and uncertainty inherent in understanding

climate-related health risks means that investigation into

best practices for knowledge development, translation and

transfer among researchers, decision makers and other

stakeholders is required (Balbus et al. 2008). The findings

here also strongly support the call by the World Health

Organization for countries to take immediate measures to

strengthen existing public health systems to reduce current

impacts on health from climate extremes and to prepare for

future climate change (World Health Organization 2005).

Robust population health assessments, surveillance and

public education and outreach activities, in particular, are

key to protecting populations by mainstreaming climate

change considerations into existing activities.
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canada. In: Séguin J (ed) Human health in a changing climate: a

Canadian assessment of vulnerabilities and adaptive capacity.

Health Canada, Ottawa, pp 367–448

Canadian Public Health Association (2006) Snapshot of adaptation

and response capacity to climate change in public health.

Prepared for Health Canada, Ottawa
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