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Abstract 

The developed world now recognizes the long-term implications of climate 

change on the health of global populations. In 2008, the Canadian Nurses Association 

and the International Council of Nurses clearly defined the role of the nurse in building 

community resilience to climate change. The purpose of this study was to explore Ontario 

public health nurses’ (PHN) knowledge, attitudes, beliefs and actions towards climate 

change. Data for this cross-sectional study was collected with an online questionnaire. 

Using the concepts underpinning the theory of planned behavior (TPB), the questionnaire 

adapted a series of previously developed questions. Descriptive statistics along with 

comparisons using Kruskal-Wallis H tests and Chi-square statistics were calculated using 

SPSS
®
. Logistic Regression was used to explore predictive models for intention to act. 

The majority of participants agreed that climate change is happening and will 

have local impacts. Most participants believed that PHNs and local public health agencies 

(LPHAs) had a responsibility to address climate change but had less agreement about 

ability and the level of priority given to the issue. Geographic comparisons showed that 

northern region participants were in less agreement than the central region regarding 

LPHAs responsibility to address climate change. Liberal leaning participants were more 

likely to agree that climate change posed a local risk than Conservative leaning 

participants. However, Conservative leaning participants reported more current action or 

intention to act on several specific actions related to climate change. Two predictive 

models examining the effect of TPB components on intention to act demonstrated the 

best fit: making personal choices that impact climate change, and reducing social 
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inequities that increase vulnerability to climate change. The models, however, did not add 

a lot of predictive power to the constant. 

Implications for nursing practice include the need for education about climate 

change in the nursing curriculum as well training for PHNs in LPHAs on local impacts 

and health risks related to climate change. The study also informs policy makers and 

public health leaders about potential roles for PHNs on this emerging issue, their interest 

in the area and the need for integration of climate change into the Ontario Public Health 

Standards.  
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Chapter 1 

Introduction 

Stated to be “the defining issue of our time” by Ontario’s former premier, Dalton 

McGuinty, in a press release on June 20, 2007, climate change will change the face of the 

earth in the coming years and the way that we as human beings live, work and play 

(World Health Organization [WHO], 2009). The developed world now recognizes the 

long-term implications of climate change on the health of global populations and the need 

for communities and countries to adapt (Seguin, 2008; WHO, 2009). The most recent 

evidence suggests that efforts to mitigate climate change are no longer enough and that 

community adaptation will need to move quickly to prepare communities for the coming 

changes (Costello et al., 2009). The role of the nurse has been clearly defined by larger 

nursing associations with clear statements around the nurse’s competencies in promoting 

health and building community resilience (Canadian Nurses Association [CNA], 2008; 

International Council of Nurses, 2008). Despite these statements, little is known about 

Ontario public health nurses’ (PHNs) knowledge, attitudes, beliefs or actions towards 

climate change or successful strategies for incorporating climate change into practice. In 

addition, very few research studies have examined strategies for incorporating climate 

change, in general, into the work of public health agencies. This study aimed to examine 

current actions and barriers to addressing climate change in PHN practice. Incorporating 

a quantitative correlational research design, this study gathered baseline information 

about Ontario PHNs knowledge, attitudes and beliefs and actions towards climate change 
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to inform future decision-making as it relates to public health, nursing and climate 

change.  

1.1 Purpose 

The purpose of this study was to explore Ontario PHNs knowledge, attitudes, and 

beliefs about roles and responsibilities in addressing climate change in their practice. The 

primary research question was:  

• Do PHNs in Ontario believe that their local public health agency (LPHA), PHNs in 

general or they, themselves, should address climate change?  

Secondary research questions included: 

• What are Ontario PHNs’ knowledge and attitudes towards the environment and 

climate change? 

• Do PHNs in Ontario believe that climate change is a hazard to their community’s 

health?   

• What independent variables about PHNs, including geographic regions, are 

correlated with positive attitudes towards addressing climate change in practice? 

1.2 Conceptual Framework 

The theory of planned behavior (TPB) provides a model for exploration of PHNs’ 

actions on climate change and a potential avenue for influencing action in the future 

(Ajzen, 1991). Since climate change is an emerging issue for public health, the TPB can 

be used to assess reasons why PHNs may take on work related to climate change (Ajzen, 

1991; Kahlor, 2007; Kahlor & Rosenthal, 2009; Kaiser, Hubner, & Bogner, 2005). The 

theory highlights three areas that predict whether people undertake certain behaviors. 
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These three areas are attitude toward the behavior, subjective norms, and perceived 

behavioral control (Ajzen, 1991).  

Attitudes toward behaviors are reflected through values and personal beliefs about 

the behavior (Ajzen, 1991). The attitudes component of the theory can include variables 

that measure whether the respondent believes that the behavior poses an actual risk, 

whether they value the outcome of the behavior, and whether they feel that the action is 

something they should undertake. This component is focused on whether there is internal 

pressure for respondents to engage in a behavior. 

Subjective norms highlight the perception of larger societal norms and peer 

influences on the acceptability of a behavior (Ajzen, 1991). Subjective norms include 

variables that measure whether respondents feel that the behavior is something that their 

peers are engaging in. This component also measures whether they feel that society as a 

whole or key people they respect are engaging in the behavior. Subjective norms can give 

us a perspective on whether participants feel that there are external pressures to 

participate in a behavior. 

The perceived behavioral control component is reflected in belief about ability to 

actually undertake behavior and can be influenced by supportive or unsupportive 

environments (Ajzen, 1991). This component is focused on measuring whether 

respondents feel that they have the ability to undertake a behavior. It can include 

measures looking at their feelings of competence or perception of external barriers to 

behavior. These three areas guided the questions asked in the proposed survey to assess 

factors present that will influence whether or not PHNs intend to or are already working 

on climate change in their practice.  
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1.2.1 TPB and Environmental Issues 

A number of theoretical models have been applied to behavior related to 

environmental issues. In their paper contrasting the value-belief-norm (VBN) model and 

the TPB, Kaiser et al. (2005) noted that the TPB covered the concepts of conservation 

behavior more thoroughly than the VBN model. Kaiser et al. studied conservation 

behavior in students from a German university (N=468) using a questionnaire measuring 

TPB components and VBN components. They reported that TPB components accounted 

for 95% of people’s conservation behavior while VBN only accounted for 64% (Kaiser et 

al., 2005).  

The Risk Information Seeking and Processing (RISP) model has also been used to 

predict environmental risk information seeking behavior. Kahlor (2007) looked at 

augmenting the RISP model with the TPB theory to predict environmental information 

seeking. Kahlor used an online survey to assess the predictive capabilities of the 

components of both the RISP model and the TPB. The augmented model accounted for 

72% of the variance in information seeking intent. Kahlor noted that subjective norms 

had a stronger relationship with risk information seeking than typical for TPB while 

attitudes towards the behavior had a less strong relationship. Kahlor hypothesized that 

this may be related to the study’s focus on environmental rather than personal risk. 

Kahlor also noted that perceived behavioral control was not significantly related to 

behavioral intention in the study but believed this was a result of methodological reasons 

rather than a true reflection of the relationship.  

In addition, a number of studies have used TPB to conceptualize employment 

related action on environmental issues. Syal’s (2010) study, the study on which the 
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survey tool for this study was based, was also based on TPB. Syal (2010) used TPB to 

frame a thesis looking at the action of environmental managers in the United States on 

climate change. Syal (2010) found that TPB components around attitudes towards risk 

perception as well as perceived barriers were significant contributors to environmental 

health managers addressing the issue of climate change. The same questionnaire framed 

around TPB used by Syal (2010) was also used by Polivka, Chaudry, and Mac Crawford 

(2012) in their study of public health nursing administrators in the U.S. While many 

models have been used to predict environmental behavior, the TPB has been shown to be 

effective in predicting environmental behaviors. Since the TPB is effective and was used 

in the development of the questionnaire used in this study, it was used to frame the issue 

in this study of PHN’s action on climate change.  
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Chapter 2 

Background and Literature Review 

2.1 Health Effects of Climate Change 

The WHO (2009) estimates that several million people are already affected by 

climate change and that the number will mount in the coming years. The WHO (2009) 

has compiled scientific evidence from many prediction models and created a report of 

anticipated, and in some cases experienced, health effects related to climate change. The 

research has shown that the following will be changes communities will have to adapt to: 

increased extreme weather, increased vector-borne diseases, food insecurity, food and 

water contamination, migration and conflict and the resulting psycho-social illness 

(WHO, 2009). While the WHO focused their critique on developing countries and the 

world’s most vulnerable populations, other research papers highlight that many health 

effects will also be felt in the developed world (Costello et al., 2009; Doyon, Bélanger, & 

Gosselin, 2008; McBean et al., 2012; Seguin, 2008). In the developed world, the most 

vulnerable within communities (e.g. the children, the elderly and the poor) will be most at 

risk due to social inequities (Seguin, 2008). Health Canada’s report “Health in a 

Changing Climate” provides an overview of health concerns for Canadians and focuses 

on extreme heat, food, water and vector-borne disease and air quality (Seguin, 2008). 

Concerns around food security, migration, conflict, psychosocial illness as well as water 

supply are markedly absent in many of the Canadian federal and provincial publications 

despite acknowledgement that these could also be potential health effects of climate 

change (McBean et al., 2012; Seguin, 2008; WHO, 2009).  
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2.1.1 Extreme Weather 

In 2012, the Intergovernmental Panel on Climate Change [IPCC] released a 

special report on the health implications of extreme weather and disasters and adaptation 

measures to reduce risk. The IPCC (2012) report highlights the particular extreme 

weather concerns for North America including floods, extreme heat, drought and 

wildfires. They also note that in addition to the physical health impacts of extreme 

weather, there are also psychosocial problems associated with disasters. 

A number of recent weather-related disasters emphasize the impact that 

environmental extreme weather events can have on North America. A turning point in 

public recognition of the impact of extreme weather was Hurricane Katrina.  In 2005, 

Hurricane Katrina wreaked havoc in New Orleans. Killing over 1300 people in the storm 

and subsequent flooding, Hurricane Katrina called attention to the complacency of North 

American culture in preparing for large scale disasters. Specifically, Hurricane Katrina 

singled out the impact on the most vulnerable groups as well as the problems with aging 

infrastructure and lack of forethought in land use planning (Townsend, 2006). Canada is 

also affected by extreme storms. In 2010, Newfoundland was hit by Hurricane Igor and 

resulted in 200 million dollars (CDN) in damages. In addition, 150 communities were cut 

off from services and supplies until roadways were fixed (CBC News, 2010). In the last 

year, the floods in Alberta and the ice storm in Ontario posed significant problems for 

communities in Canada. In Toronto, some communities were without power for 12 days 

over the December holidays. Many families lost food during the power outages and over 

$500, 000 worth of gift cards were provided by the government to help more than 5,000 

families make it through the storm with food (CBC News, 2014).  During the flooding in 
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Calgary, about 100, 000 community members were forced to flee their homes and four 

people died (The Canadian Press, 2013). 

According to Statistics Canada (2009), 70% of food purchased in Canadian stores 

was produced in Canada in 2007. Drought is a serious risk to crop production and has 

influenced food production in Canada in the past. Food security is already an issue for 

some Canadians but rising food costs can have a significant impact on those who 

currently live paycheque to paycheque (Charlebois et al., 2012). Food prices have been 

shown to rise after drought. Increasing costs of food can impact family’s ability to afford 

food and potentially change diets to cheap, high calorie food rather than lower calorie, 

nutrient dense food (Charlebois et al., 2012; Hou, 2010). The drought in western Canada 

between 1999 and 2004 is considered the worst disaster economically for Canadians. The 

drought in Alberta affected jobs in all sectors of the food industry including bankrupting 

farmers (Wheaton, Kulshreshtha, Wittrock, & Koshida, 2008). Drought was also linked 

to an increased incidence of wildfires in Alberta as a result of the dry conditions 

(Wheaton et al., 2008). 

The impact of wild fires in Canada has also been well documented. The wildfire 

that raged through Slave Lake, Alberta in 2011 resulted in the evacuation of 7000 

residents and 732 residents were left homeless in the aftermath (Reith, 2012). The cost 

was an estimated $700 000 (Reith, 2012). While the actual cause of the fire was reported 

as arson, the unusually dry conditions exacerbated the results of the fire along with strong 

winds (Reith, 2012).  
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2.1.2 Extreme Heat 

Extreme heat is another example of extreme weather that can have serious health 

impacts. Extreme heat can cause heat stroke, heat cramps and can exacerbate existing 

health problems like asthma (Seguin, 2008). In 2003, Western Europe was hit with a heat 

wave that lasted three months from June to August. The heat wave caused an estimated  

33 000 excess deaths and also resulted in drought and crop shortfalls (Robine et al., 

2008). Seguin (2008) reported that Canadians living in the Windsor-to-Toronto corridor 

would be most vulnerable to heat-related illness due to frequent hot and humid summer 

conditions.  

2.1.3 Food, Water and Vector-borne Disease 

Food-, water-, and vector-borne diseases are significant risks and some Ontarians 

already are experiencing these risks. According to Seguin (2008), increased temperatures 

are associated with higher survival of micro-organisms leading to increased abundance. 

During drought and low water supply, micro-organisms are also more concentrated. In 

the southeastern region of Ontario, increasing temperatures have resulted in increased 

survival of ticks, the host of Lyme disease. In their technical report on Lyme disease for 

Public Health Ontario, Sider et al. (2012) reported that in the 1990s, one region in eastern 

Ontario was listed as endemic for Lyme disease.  In 2009, Sider et al. (2012) added six 

additional locations in the province to the list.  

2.1.4 Security and Psychosocial Health 

In their report on climate change and security, McBean et al. (2012) voiced 

concerns that Canadians’ security is at risk from climate change. In addition to water and 

food security, the authors emphasized that international stability is a concern for 
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Canadians. The IPCC (2007) showed that while Canadians are at risk for climate change 

related impacts, other parts of the world that already experience resource scarcity are at 

increased risk. McBean et al. (2012) highlighted that historical evidence shows that 

instability internationally results in conflict and migration. They also pointed out that 

Canada, as a resource rich nation, will be a target for refugees from countries vulnerable 

to climate change.  

Seguin (2008) noted that psycho-social stress can result from displacement and 

changing environmental conditions. Two types of displacement are discussed: 

intermittent displacement and long-term displacement. Intermittent displacement is 

associated with extreme weather events that result in the temporary need for relocation 

until safety can be ensured. In addition to the stress of needing to move temporarily, 

intermittent displacement can be associated with loss of property, loss of belongings and 

loss of economic livelihood until the precipitating factor is removed (e.g. flooding). All 

of these factors can increase the stress on community members. While families and 

communities often want to return to their communities despite vulnerability to extreme 

weather, sometimes this is not possible.  

Seguin (2008) outlined two forms of long-term displacement, one that involves 

moving within a country and the other moving globally. As resource availability changes, 

populations must shift to find needed food, water, and economic stability. Shifting 

populations can lead to conflict related to cultural differences and resource allocation. 

These conflicts can cause psychosocial distress and confrontation. While it is unknown 

exactly how populations will shift, the IPCC (2007) did indicate that shifting climate will 
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change the resources available and current geography of regions to influence the 

migration of some populations.  

2.1.5 Vulnerable Groups 

The health effects of climate change can affect all Canadians but Seguin (2008) 

reported that particular populations are most vulnerable. These populations include the 

elderly, children, those of lower socio-economic status, those with disabilities or chronic 

conditions, those living off the land and residents of the north (Seguin, 2008). The elderly 

and children are important because they have decreased ability to adapt to extremes in 

weather and rely on others for support in times of stress. Those with disabilities may 

encounter issues in accessing needed supplies or supports and those of lower socio-

economic status are vulnerable to changes in costs of services and also have less supports 

to aid them in adapting to changes. Canadians who live off the land or are residents of the 

north will experience the most direct effects on their lifestyle with the changing climate 

affecting food availability or growth and water quality. Community members who live 

off the land or live in the north tend to have less access to supports in the event of 

diminished food or water availability. When making adaptation plans to create 

community resiliency, these populations are important to consider as priorities for action.  

2.2 Provincial and Government Response to Climate Change 

With many reports documenting the health effects of climate change, countries, 

provinces and municipalities are looking at climate change adaptation as an area for 

development. Ontario has created an action plan for climate change that incorporates a 

variety of strategies to help mitigate climate change as well as to help communities adapt. 

Ontario’s current action plan highlights sustainable investments, creating resilient 
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ecosystems, creating and sharing risk management tools, achieving a better understanding 

of future impacts, and seeking opportunities to collaborate (Ministry of the Environment, 

2011). In his response to the strategy, the Environmental Commissioner of Ontario noted 

the plan is a good start but he identified the general lack of quantitative and qualitative 

indicators for success and few concrete actionable strategies (Miller, 2012). An additional 

concern with the provincial action plan is that economic concerns are highlighted but 

health concerns receive less attention compared with other reports like those published by 

WHO and IPCC. While the report details goals for public health specifically around 

Lyme disease and heat stress, additional implications for health are less prominent 

(Ministry of the Environment, 2011).  Ontario PHNs can advocate for activity in those 

areas that have been overlooked as well as implement those adaptation measures that 

have been identified. PHNs are also responsible for collecting surveillance data, keeping 

abreast of current literature and planning programs, all skills that could be applied to 

reducing the health effects of climate change.  

2.3 Population Health, Community Resiliency Theory, and Climate Change 

Population health is often guided by the Population Health Promotion Model 

devised by Hamilton and Bhatti (1996). The model outlines determinants of health, 

strategies for affecting change on determinants of health highlighted through the Ottawa 

Charter for health promotion and the level of intervention with the client as well as 

foundational components like evidence and research based practice (Hamilton & Bhatti, 

1996). The model can be used to frame the issue of climate change within the bigger 

picture of health promotion. A number of determinants of health are influenced by 

climate change including the physical environment, income and social status, and healthy 
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childhood development. Key actions for public health practitioners outlined in the model 

are strengthening community action, building healthy public policy, creating supportive 

environments, developing personal skills and re-orienting health services (Hamilton & 

Bhatti, 1996).  

2.3.1 Community Resiliency Theory 

Community resilience models build on the theoretical framework provided by the 

Population Health Promotion Model and emphasize the creation of communities that are 

adaptable to change. The use of community resilience models and frameworks in climate 

change discussions has only been explored in the scientific literature in the last 15 years 

(Adgar, 2000). These models have most often been applied to emergency preparedness in 

the context of climate change and public health, providing frameworks for local public 

health agencies (LPHAs) to prepare communities for extreme weather events (Norris, 

Stevens, Pfefferbaum, Wyche, & Pfefferbaum, 2008). Norris et al. (2008) provided a very 

comprehensive review of the concept of resilience, proposed a model for addressing 

community resilience and applied it to post-disaster scenarios. Norris et al. defined 

resilience as “a process linking a set of adaptive capacities to a positive trajectory of 

functioning and adaptation after a disturbance” (p. 130). In a section on Rural Public 

Health, Kulig, Hegney and Edge (2010) noted several factors that have been identified 

through the literature to influence community resiliency including: community 

infrastructure (e.g. health and social services), social capital (e.g. neighborhood 

associations), and events that add to sense of place, self and community. Norris et al. 

specifically listed economic development, social capital, information and communication, 

and community competence as adaptive capacities. They highlight that each of these 
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capacities must be robust, have redundancies built in, and be rapidly responsive to 

disasters to enhance community resiliency (Norris et al., 2008). These models indicate to 

PHNs the resources needed in their communities to mitigate the health effects of climate 

change and the potential activities that PHNs can implement to build community 

resiliency to climate change. 

2.4 Role of Public Health Nursing 

Public health has been identified as a front-runner for helping communities to 

build resilience to climate change health effects (Seguin, 2008). However, climate change 

is noted only once in the Ontario Public Health Standards (OPHS) (Ontario Ministry of 

Health and Long-Term Care, 2008). Since PHNs make up the majority of the front line 

public health workforce, they hold a key role in the implementation of mitigation and 

adaptation measures (Naylor, 2003). As outlined in the Community Health Nurses of 

Canada (CHNC) standards, PHNs are responsible for health promotion, prevention and 

health protection, capacity building, and access and equity (CHNC, 2011). Central to 

nursing and public health nursing practice is the concept of social justice (Canadian 

Public Health Association [CPHA], 2010). As such, PHNs have a strong foundational 

belief that all populations have the right to equal health and are actively working to 

reduce inequalities and support health for all (CPHA, 2010). Rooted in the Population 

Health Promotion Model, PHNs are educated to build healthy public policy, strengthen 

community action, create supportive environments, develop personal skills, and re-orient 

health services in order to promote health and prevent illness (Hamilton & Bhatti, 1996). 

Furthering the work in population health into more direct action related to community 

resiliency and climate change, PHNs can utilize community resiliency models to find 
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effective intervention points for climate change. As a discipline at the cross roads of 

social sciences and health sciences, often gathering information from one and applying it 

to the other, nursing provides an excellent bridge for community climate change 

education and adaptation. PHNs not only need to be cognizant of the health hazards 

related to climate change but also need to be aware of their role in using their skills to 

strengthen community resiliency in the face of such large scale changes.  

The CNA has put a call out to nurses to engage in the conversation around climate 

change and incorporate it into their practice. In their document “The Role of Nurses in 

Addressing Climate Change”, they underscore a number of areas for nurses to engage in 

dialogue with their patients/clients, their politicians, and their organizations (CNA, 2008). 

They highlight the role of the nurse as advocating for action to reduce social inequities, 

strengthening public health infrastructure and promoting behavioral strategies that foster 

adaptation to climate change (CNA, 2008). They also focus on the role of the nurse in 

providing education to clients about mitigation strategies for climate change and 

encourage nurses to integrate this education into all facets of practice (CNA, 2008). This 

view is repeated in a variety of scientific reviews by nurses themselves or other scientific 

researchers (International Council of Nurses, 2008; Sayre, Rhazi, Carpenter, & Hughes, 

2010; Schneider et al., 2009; St. Pierre Schneider et al., 2009). As the largest group of 

front-line staff working in public health in Ontario, PHNs have a powerful advocacy 

voice that can be used to put the spotlight on the need for action on climate change in 

public health. 
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2.5 Literature Review 

Despite the depth of background information available on this issue and a solid 

need to address the issue identified, very little research has been done in the health 

sciences around climate change and public health. A few cross-sectional surveys and one 

qualitative research study have addressed public perception and engagement in climate 

change (Akerlof et al., 2010; Berry, Clarke, Pajot, Hutton, & Verret, 2009; Cardwell & 

Elliott, 2013; Plotnikoff, Wright, & Karunamuni, 2004; Sundblad, Biel, & Garling, 

2009). Similarly, a few cross-sectional surveys and one qualitative study have addressed 

public health managers, public health nursing administrators or senior government 

policy-makers perceptions and attitudes towards climate change (Bedsworth, 2009; 

Bedsworth, 2012; CNA, 2008; Maibach et al., 2008; Paterson et al., 2012; Patrick, 

Capetola, Townsend, & Hanna, 2011; Polivka et al., 2012; Syal, Wilson, Crawford, & 

Lutz, 2011). No studies could be found that addressed the knowledge, attitudes and 

actions of front line public health practitioners. Studies of effective interventions were 

also scarce, comprising mainly of qualitative studies and one review of the literature on 

the barriers and enablers to climate change adaptation planning (Burch, 2010a; Burch, 

2010b; Huang et al., 2011; Ligeti, 2007). Authors of the available literature call attention 

to the need for further work on the part of public health in implementing activities that 

raise awareness of this issue with the general population and create environments that 

support community resiliency in the face of climate change.  

2.5.1 Community Engagement 

In their analysis of three studies about public perceptions of climate change in the 

United States, Canada and Malta, Akerlof et al. (2010) noted that, when prompted, 
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Canadians could link climate change with human health effects specific to air quality, 

heat, cancer, and infectious diseases as well as sunburn and injuries from extreme 

weather. They stressed, however, that when first broached with the problem in an open 

ended question, Canadians answered questions in a way that showed little top-of-mind 

association between climate change and human health (Akerlof et al., 2010). In a similar 

study of Albertans, results showed that participants were concerned about the health 

related impacts of climate change but were not as knowledgeable about the issue 

(Plotnikoff, et al., 2004). This lack of feeling knowledgeable has also been emphasized in 

a study comparing confidence in knowledge about climate change among Swedish 

experts, environmental journalists, politicians and the public (Sundblad et al., 2009). The 

findings indicated that all participants felt more confident about their knowledge related 

to climate change causes and less confident in their knowledge about future changes and 

consequences of climate change (Sundblad et al., 2009). In particular, the authors noted 

that the journalists, politicians and the public, when compared with the experts, were less 

confident in their knowledge about the health consequences of climate change (Sundblad, 

et al., 2009).  

In their national cross-sectional survey of Canadians (N=1600), Berry et al. 

(2009) found that 70% of participants believed that climate change was happening. A 

majority of participants (60%) cited one health risk related to climate change but few 

participants were able to cite specific health risks without prompting. Most often cited 

were breathing problems, infectious diseases, cancer, and air quality impacts. In a smaller 

qualitative study (N=22), Cardwell and Elliott (2013) found similar findings. During in-

depth interviews, the majority of participants (77%) mentioned the health impacts of 
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climate change when prompted but could not describe in detail the impacts within the 

context of their community or themselves. Many of the participants also described 

skepticism about climate change (Cardwell & Elliott, 2013).  

In an effort to find ways of communicating climate change to community 

members, some researchers have looked at framing climate change messages in the 

context of public health. Maibach, Nisbet, Baldwin, Akerlof, and Diao (2010) recruited 

70 United States (U.S.) adults from the ‘six Americas’ and provided them with climate 

change messaging from a public health point of view in an essay. When referring to the 

‘six Americas’, Maibach et al. (2010) referred to previous work that identified Americans 

as fitting in to one of six different groups around beliefs about climate change. The ‘six 

Americas’ groups are the Alarmed, the Concerned, the Cautious, the Disengaged, the 

Doubtful, and the Dismissive. Each participant in the study was classified as belonging to 

one of the groups. The participants were required to highlight portions of the essay that 

they found clear or helpful and portions that they found unclear or unhelpful. They then 

met with a researcher to discuss their thoughts about the essay. While the approach did 

not work with all segments of their audience (the Doubtful and Dismissive), it worked 

very well with the Alarmed and Concerned and had mixed results for the Cautious and 

Disengaged. All six groups of participants showed positive reactions to several specific 

essay segments about the impact of certain actions including one that stated ‘clean 

energy, active transportation and quality and safety of food improving the health of all 

Americans’ and another that stated ‘clean and efficient energy use creating healthier air 

for children’. They also reacted positively to creating a built environment conducive to 

health by making the environment easier for active transportation and physical activity 
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(Maibach, et al., 2010). Low literacy on the part of Canadians in relation to climate 

change and health effects is of concern and PHNs are in a prime role to provide 

information and education.  

2.5.2 Community Adaptation to Climate Change 

 Very few published studies have looked at the effectiveness of community 

adaptation measures on reducing the impact of climate change. Due to the nature of 

climate change as a long term change, most studies have focused on specific disaster 

events to evaluate community response. One researcher looked at community adaptation 

in British Columbia (Burch, 2010a; Burch, 2010b). Using qualitative interviews with key 

stakeholders in the municipalities, Burch (2010a/2010b) first looked at barriers to 

adaptation in three cities in British Columbia and then looked at turning barriers into 

enablers for change. She noted that there were three categories of barriers: 

cultural/behavioral, structural/operational, and regulatory/legislative (Burch, 2010b). Her 

report highlights the need for cross-departmental municipal collaboration along with 

strong leadership, good communication and a culture that fosters innovation in municipal 

governments (Burch, 2010b). In another study of six innovative cities responding to 

climate change, Ligeti (2007) noted that similar characteristics encouraged adaptation 

measures as Burch discovered but also noted the need for resources to fund specific 

studies on vulnerabilities (Ligeti, 2007). In some cities in Ontario, LPHAs are located 

within the municipal structure and are in an ideal location for collaborating on adaptation 

measures. In other cities, extra effort on the part of LPHAs and municipalities will need 

to be made to ensure that the voice of public health is heard in the municipal level of 
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debate.  Public health can also play a role in advocating through the provincial legislature 

for province-wide action and ministry collaboration on climate change. 

2.5.3 Climate Change and Public Health 

While climate change has been noted in the literature as a key action for public 

health, it is less prominent in the actions of LPHAs in Ontario. In the OPHS (2008), 

climate change is only noted specifically once, although heat and cold stress are both 

noted on several occasions separately (Ontario Ministry of Health and Long-Term Care, 

2008). The mention of climate change or potential impacts of climate change (e.g. heat 

and cold stress, vector-borne illness) are present under the infectious disease prevention 

(IDP), environmental health and emergency preparedness standards but not represented 

in the family health and chronic disease and injury prevention (CDIP) programs (Ontario 

Ministry of Health and Long-Term Care, 2008). The presence of climate change in these 

specific areas emphasizes the growing concern for certain areas of climate change 

impacts (e.g. water and air quality, infectious diseases and heat and cold stress) and the 

lack of engagement in other documented health impacts (e.g. migration, psychosocial 

risks, social inequities, and food security).  

As a follow up to Ontario’s strategy for climate change adaptation, a research 

team from McGill University conducted a research study on adaptation measures in the 

Ontario public health sector (Paterson et al., 2012). In a series of semi-structured 

interviews with four provincial and federal government members and 49 medical officers 

of health, senior managers, or senior policy officials in the public health sector, the 

researchers asked about adaptation efforts, barriers and opportunities. The public health 

sector representatives indicated that they felt climate change was a public health issue 
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and noted, in particular, concerns about extreme heat, severe weather and air quality 

(Paterson et al., 2012). Participants noted that political support, local leadership, inter-

agency efforts, and federal support were key enablers to moving forward work on climate 

change (Paterson et al., 2012). They also noted that major barriers to their work on 

climate change were around resources, funding and long-term adaptation needs (Paterson 

et al., 2012). Of note is the fact that the researchers purposefully sampled public health 

unit representatives from LPHAs that had done work on climate change already. Similar 

findings to Paterson et al.’s research have been reported in four different studies that have 

been conducted with leaders in health departments across the U.S. (Bedsworth, 2009; 

Maibach et al., 2008; Syal et al., 2011) and Australia (Patrick et al., 2011). Similar 

concerns related to lack of funding, expertise in climate change, and available 

information about local effects of climate change are identified in the American and 

Australian literature. Similar to Canadian government reports and the Ontario action plan, 

little attention is paid to the indirect health effects of climate change. 

While nothing has yet been done in Canada to evaluate PHN’s attitudes and 

actions related to climate change, a recent study in the U.S. brings this issue to the 

forefront. Polivka et al. (2012) undertook a survey of public health nursing administrators 

in health departments. In the survey, they asked participants about their attitudes towards 

climate change, beliefs in the health impacts related to climate change and views on their 

roles and responsibilities. Participation in the survey was low at 22% (N= 176) although 

the authors note it is on par with other national surveys (Polivka et al., 2012). Participants 

noted in particular concerns around vector-borne infectious disease, flooding, mental 

health, and air quality while concerns around malnutrition, heat and cold related illness 
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were less cited (Polivka, et al., 2012). The lack of emphasis on heat is at odds with 

Paterson et al.’s (2012) study in Ontario that noted heat extremes as a vital concern to 

public health leaders. This may be related to the implementation of the OPHS in 2008 

that specifically identified emergency management of heat and cold as roles for local 

public health units (Ontario Ministry of Health and Long-Term Care, 2008). In 2007, the 

CNA (n.d.) undertook a national study of nurses’ attitudes towards environmental health 

issues. Climate change was not a concern cited by nurses in an open-ended first question. 

The most frequently cited concern was indoor air quality, tobacco smoke, and mold. 

Unfortunately, a small response rate (N=211) and a broad focus on nurses in general is a 

limitation to applying the study to PHNs in particular. The authors, however, emphasized 

that fewer than half of respondents had received training in environmental health 

indicating that training in this area is missing in undergraduate nursing curriculum.  

In spite of the obvious role for PHNs in climate change adaptation, a number of 

barriers thwart their participation. In the literature, it has been noted that the barriers to 

health care practitioners participation in the climate change dialogue include: uncertainty 

about the issue, sense of powerlessness, multi-disciplinary nature of the problem, lack of 

champions and leadership support, local community attitudes and knowledge, climate 

change denial and unsustainable society practices, lack of assessment and strategic 

planning, and perceived lack of government and health sector support (Goodman, 2011; 

Jonckheer & De Brouwer, 2009; Patrick, et al., 2011). In order to engage PHNs in 

climate change, many of these barriers need to be removed. 



 

23 

 

Chapter 3 

Methods 

3.1 Overview 

This study was informed by the study done by Polivka et al. (2012) with public 

health nursing administrators in the U.S. and replicated many of the questions to facilitate 

comparisons. A cross-sectional survey was used to collect data via the Internet to answer 

the research questions. The quantitative design allowed for descriptive statistics to be 

drawn about the population of PHNs in Ontario and for comparisons between various 

geographic and demographic groups of PHNs to be made. Using the theory of planned 

behavior (TPB) as a framework, associations were drawn between aspects of TPB, the 

intention to act and action on climate change. 

3.2 Sample 

The population of interest was RNs working in front-line roles in public health in 

Ontario (referred to as PHNs). The accessible population was PHNs who were currently 

working at local public health agencies (LPHAs) in Ontario in 2013 and 2014. 

3.2.1 Inclusion and Exclusion Criteria 

PHNs who worked less than 0.5 FTE, were classified as casual workers, worked 

as a manager or had an RPN or RN(EC) class of registration were excluded. The priority 

group for this research was PHNs who have the capacity to make decisions about 

programming and program content. Nurses working less than 0.5 FTE or casually are 

unlikely to be involved with planning programming and therefore directing the work of 

public health nursing. Since the study was intended to assess the opinions of staff 
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working directly with populations, the decision was made to exclude PHNs who may be 

working in a management capacity. To avoid the confounding variable that different 

levels of registration could result in different expectations of PHNs work, the decision 

was made to exclude nurses working in public health with RPN or RN(EC) designations.  

3.2.2 Sample Size 

For adequate power of 80%, a sample size of 813 PHNs a priori was determined 

using the 2004 RaoSoft
®
 online Sample Size Calculator for prevalence analysis at p=.05, 

confidence interval of 3%, 50% response distribution, and total population size of 3411 

(College of Nurses of Ontario, 2012). According to Dillman (2000), Internet surveys 

typically achieve approximately a 27% response rate; therefore, it was anticipated that all 

PHNs would be e-mailed with an initial request in order to reach a sample size of 813 

PHNs. 

3.3 Ethics 

Ethics approval was obtained through Queen’s University’s Health Sciences 

Ethics Review Board [HSREB] (see Appendix A for HSREB ethics approval letter). No 

major ethical concerns were noted as the questionnaire inquires about opinions and 

beliefs, and should not be personally distressing. An introductory letter outlined the 

request for participation and requested PHNs complete the survey they would receive in 

three days’ time. A consent form was present on the first page of the survey, requiring the 

PHN to consent and press the next button in order to continue to the questionnaire. The 

consent form provided information on participants’ right to refuse participation at any 

point in the process and the confidentiality of their information (see Appendix B for 

consent form content). Consent was assumed with the click of the “I agree” button to 
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participate in the survey and movement to the next page. Participant names were not 

collected on the survey and only aggregate numbers of nurses per LPHA were collected 

from LPHA chief nursing officers. For participants who were willing to participate in 

future research, a separate survey link was provided for them to provide their name and 

contact information. The data were kept separately on an encrypted USB key.  

Data were protected during electronic transfer by enhanced secure socket layers 

by FluidSurveys
®
. During analysis, survey response files were encrypted and stored on a 

password-protected laptop. As suggested by Queen’s University’s School of Graduate 

Studies, data will be stored for five years and then destroyed. Survey data is stored long-

term on an encrypted USB key separate from the contact information USB key.  

3.4 Questionnaire Development 

This study questionnaire was largely informed by the questionnaire used in 

Polivka et al.’s (2012) study that originated from Syal’s (2010) thesis study. Questions 

were also adapted from Berry et al.’s (2009) study of Canadians. Permission was 

obtained from J. Mac Crawford to use and modify the questionnaire used in Polivka et al. 

(2012) and Syal (2010) (see Appendix C for e-mail correspondence). Permission was 

obtained from P. Berry to use and modify questions from Berry et al. (2009) (see 

Appendix C for e-mail correspondence).  

3.4.1 Questionnaire Modification 

Syal’s (2010) questionnaire was tested via several focus groups to ensure validity 

and reliability. The tool was then pretested by a group of thirty students for readability. 

After implementation, Syal (2010) used Cronbach alpha scores to assess internal validity 
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of questions with multiple components. One question was discarded due to low 

congruency with the paired questions when analysing the results.  

The questions from the telephone survey tool used by Berry et al. (2009) were 

modified for use in the current study’s online survey. Some of Polivka et al.’s (2012) and 

Syal’s (2010) survey questions were re-arranged to create better flow through the sections 

and modifications were made to the language to better reflect the target audience of this 

survey. One section on assessing current action and future intention for action in public 

health on specific health related hazards of climate change was removed as, with a 

change in target audience to front line practitioners, the question was no longer 

appropriate. To better reflect the audience, an additional question on specific actions for 

nurses developed from the CNA report on climate change and nursing was used with 

questions about intention to act and current action. The survey was modified for the 

Internet platform FluidSurveys
®
 by the researcher and inputted into the platform.   

3.4.2 Questionnaire Pretest 

Expert review provided recommendations around clarity of language and format. 

The entire survey was reviewed by experts in the field and pre-tested for content and 

understanding with a group of PHNs prior to implementation. 

Three PHNs pre-tested the survey and provided feedback on the content and 

clarity of the survey tool. Feedback indicated that the survey was too long and repetitive 

at points. Comments also recommended changes to wording on a couple of questions to 

increase clarity. PHNs were asked specifically about the acceptability of being asked 

about political leaning and responses indicated that the question was acceptable as 

included. Based on their feedback, two versions of the survey were tested during the 
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pilot-test to evaluate the length of time to completion. The shortened version excluded a 

question about general perceptions of support to address climate change at work and 

intention to act at work on climate change generally. The shortened version also 

decreased the number of questions assessing participant’s belief’s about each of LPHA 

and PHN action on climate change from five to three, included only one question 

measuring opinions about health impacts and deleted a question about participants’ 

perception of other groups of individuals work on climate change (e.g. senior managers, 

elected officials, business leaders, etc…) and a question asking about perception of 

community vulnerability to climate change.  

3.4.3 Questionnaire Pilot Test 

The study was pilot-tested with a group of PHNs in a single local public health 

agency (LPHA) in southeast Ontario to ensure the process would work as intended. 

Permission was granted by the Chief Nursing Officer of the LPHA and the questionnaire 

was sent out as directed to two groups of PHNs, one receiving a long version of the 

survey and the other receiving a shortened version. A total of 19 PHNs responded to the 

survey, providing for a response rate of 32%. PHNs were randomly assigned to their 

group using Research Randomizer
®
, an online random number generator (Urbaniak & 

Plous, 2013). Pilot testing data were not included in final analysis. While more PHNs 

responded to the long version of the survey, the length of time to completion favoured the 

shorter version. The results showed that it took participants approximately 45 minutes to 

complete the longer version of the survey while the shorter version took approximately 

25 minutes. The majority of questions were answered and those who did not complete the 

survey answered the majority of the demographic questions. Participants were typically 
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lost at the first or second set of open-ended questions. Feedback from pilot testers 

suggested that putting the demographic questions at the beginning of the survey would 

ease them into the survey before having to answer the two open-ended questions. This 

placement of the demographics questions potentially would help to ensure that PHNs 

were aware of the true length of the climate change related questions. The third open-

ended question about the health impacts of climate change was moved to the end of the 

page before it and the question about vulnerability was added back in to the shortened 

version as it was not too lengthy to include. The shortened questionnaire with revisions 

was provided to HSREB and the amendments to the questionnaire were approved (see 

Appendix A for amendment approval letter). 

3.5 Study Variables 

Participants were first asked open-ended questions about their perception of 

environmental issues that pose the highest risk to the health of Canadians and their 

opinion the health impacts of climate change. After the open-ended questions, the 

following  independent variables were measured to provide basic descriptive statistics 

and comparisons between groups: perception of the relationship between humans and the 

environment, general beliefs about climate change, belief about specific health effects of 

climate change, perception of community vulnerability, perception of risk related to 

climate change, perception of LPHAs and PHNs responsibility to address climate change, 

perception of LPHA and PHN level of priority for action on climate change, current 

knowledge about climate change, and perception of LPHA and PHN ability to address 

climate change. Participant opinions about the nine specific activities recommended by 

the CNA for nurses were also collected. For each of the nine activities, participants were 
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asked about their perception of other PHNs current action, their perception of PHNs 

responsibility to address, their personal current action, and their personal intention to act 

in five years. Intent to act on each of the nine specific actions were the dependent 

variables for this study.  

Demographic independent variables included age, gender, level of education, 

main Ontario Public Health Standard (OPHS) addressed by work, years working in 

nursing, years working in public health, years working in current position, location of 

LPHA, community size and political leaning. As two final questions, participants were 

asked about their perceived barriers to climate change action and resources needed. These 

final questions provided some insight into any other variables outside of those measured 

that PHNs perceive to be preventing work on climate change action and what support 

they might need to overcome the barriers. Previous research has indicated similar 

variables as to those addressed in this study as being associated with beliefs about roles 

and action on climate change. A study in the U.S. of environmental health managers 

included a path analysis of variables to predict managers’ action on climate change (Syal 

et al., 2011). Three key factors – environmental attitude, more left-leaning political 

views, and female gender – appeared in their study as major determinants of risk 

perception related to climate change and, as a result, action in their department towards 

climate change (Syal et al., 2011). The current study was undertaken to see if similar 

associations hold true with Ontario front line PHNs. Not all of the aforementioned 

authors fully subscribed to the TPB as a research framework making it difficult to apply 

the data to model testing (see Appendix D for final questionnaire and Appendix E for 

survey questions mapped to TPB). 
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At the end of the survey, participants were asked if they were willing to 

participate in further research around climate change and public health nursing and were 

provided with a link to a secondary survey where they could provide their name and 

contact information for future use. Personal information in this section was collected 

separately from the survey data and kept on an encrypted USB key stored in locked 

cupboard to ensure confidentiality.  

3.5.1 Environmental Attitude 

Since a substantial number of researchers have used Dunlap, Van Liere, Mertig, 

and Jones’ (2000) New Ecological Paradigm (NEP) scale in its entirety, this study 

returned to fully using the original 15 questions rather than the truncated eight questions 

used by Syal (2010). The scale that was used was a 7-point Likert interval scale as used 

in Syal (2010) in order to ensure the ability to compare the eight questions used in Syal’s 

study. The NEP scale has been tested and used in many different studies and shown good 

validity and reliability when used as presented (Dunlap, 2008). 

3.5.2 Beliefs about Climate Change 

Questions related to participants’ opinions about the presence of climate change 

were adapted from Berry et al. (2009). The questions were nominal level and asked 

participants to choose the answer that best reflected their opinions. The questions asked 

about participant belief in the presence of climate change, the causes of climate change 

and the presence of any changes in their community or Canada that they believe are 

related to climate change.  
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3.5.3 Health Impacts, Vulnerability and Risk Perception 

After responding to an open-ended question asking about the health impacts of 

climate change, participants were then provided with a list of health impacts and asked to 

rank their agreement that climate change would result in the health impact on a 4-point 

Likert interval scale from ‘definitely does not’ to ‘definitely does’ for each of the listed 

impacts. The question about health impacts was modified from Syal (2010) to include the 

additional impacts of sunburn or skin cancer and injuries related to storms or extreme 

weather. In addition, the term malnutrition was replaced with food insecurity, which was 

felt to better reflect the language of PHNs around the issue. Syal (2010) also asked 

several questions related to health impacts which were removed due to time constraints 

after the pre-testing and pilot testing.    

Participants were also asked about their beliefs about whether people living in 

their community were vulnerable with a nominal level question. In a following question, 

they were provided with a list of groups and asked to indicate which groups they felt 

were particularly vulnerable to climate change. Participants were asked about their 

perception of the level of risk that climate change poses to their jurisdiction at the present 

time, to their jurisdiction in 20 years, to Canada in 20 years, and to the world in 20 years. 

Risk perception for all four questions was ranked on a 7-point Likert interval scale from 

strongly disagree to strongly agree. 

3.5.4 LPHA and PHN Responsibility, Ability and Priority 

To answer the primary research question about whether PHNs believe that 

LPHAs and PHNs should address climate change in their work, participants were asked 

about their opinions on LPHAs’ and PHNs’ responsibility to address climate change, 
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ability to address climate change, and level of priority assigned to addressing climate 

change. All six questions were ranked on a 7-point Likert interval scale from strongly 

disagree to strongly agree. The questions were adapted from Syal (2010) who developed 

them for assessing environmental health managers’ opinions about their specific 

departments. Since PHNs can work in many different departments in public health, the 

questions were modified to assess participants’ beliefs about LPHAs as a whole and 

PHNs as a professional group. This also provided a chance to compare and contrast 

whether PHNs had differing opinions about their LPHAs and their PHN peer group. 

3.5.5 Current Knowledge 

The question related to current knowledge was adapted from a question asked in 

Syal (2010). The question measured participants’ self-reported level of current 

knowledge related to climate change on an interval scale using a sliding cursor. 

Participants were provided with a line in the questionnaire and were asked to slide a 

cursor along the line to the location that best represented their self-reported level of 

current knowledge. The line extended from zero to 100 where zero represented no 

knowledge at all and 100 represented knowing everything there is to know.  

3.5.6 PHN Current Action, Responsibility and Personal Action 

A final section was developed to assess public PHNs beliefs about their 

profession’s roles and responsibilities in addressing tasks highlighted by the CNA (2009). 

The questions followed a similar set of questions provided by Polivka et al. (2012) and 

Syal (2010) but were created to better reflect the roles that PHNs can play in addressing 

climate change. As new questions, they were pre-tested with a small group of PHNs prior 
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to survey implementation to receive feedback on the content and language to ensure the 

questions are applicable and easy to understand.  

3.5.7 Geographic Region 

Due to the varied nature of climate change impacts across the province and degree 

of rurality of the area, the study compared disparate regions of the province. LPHA were 

allocated to four major areas of the province of Ontario (North, Southeast, Central, and 

Southwest).  Regions were developed by mapping LPHA location with local health 

integration networks (LHINs). LHINs were then grouped according to geographic 

location. Areas where LPHAs crossed the boundary of multiple LHINs were grouped 

with LPHAs that had similar populations (see Appendix F for regional grouping of 

LPHAs).  

3.5.8 Political Leaning 

Political leaning was assessed using two questions from the Canadian Election 

Study (2011). Questions asked for which federal party the participant felt closest to. 

Options provided included Conservative Party, Liberal Party, NDP, Bloc Quebecois, 

Green Party, don’t know/no party, or other. Participants were then asked to rate how 

close they felt to this party. Participants ranked their closeness based on three options: 

very close, somewhat close, and not very close. If participants had answered don’t 

know/no party to the previous question, they were asked to skip the question on 

closeness.  

3.6 Data Collection 

The sampling frame for this survey was all LPHAs in the province minus the one 

LPHA that participated in the pilot test (N=35). The chair of the Ontario public health 
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chief nursing officers’ network was approached on July 2, 2013 about the possibility of 

chief nursing officers forwarding the survey to PHNs working in their LPHAs and she 

indicated interest in the study. A letter was sent to all individual chief nursing officers in 

the province through their network executive committee to invite their LPHAs 

participation in the study and request a letter of support for ethics (see Appendix H for 

invitation).  

Just over half of the chief nursing officers (62.9%) agreed to have their LPHA 

participate excluding the LPHA that participated in the pilot test (see Appendix G for 

map of regional LPHA participation). Efforts were made to follow up with every chief 

nursing officer through e-mail and telephone calls from August until just before survey 

distribution in November; only two chief nursing officers were never reached. Chief 

nursing officers who refused participation cited reasons including timing, lack of buy in 

from upper management, completion of a similar survey recently, hesitation about the 

inclusion of nurses in a survey on climate change, and concern about the focus on nurses 

specifically. No representation from the central region was achieved with the primary 

data collection method. A secondary data collection method was employed to reach 

PHNs in the central region.  

3.6.1 Primary Data Collection Method 

Two data collection periods were conducted with the primary data collection 

method, the first from November to December 2013 with 18 LPHAs in the northern, 

southeastern, and southwestern regions of the province. The second period arose during 

January-February 2014 with two LPHAs in the northern region who were unable to 

complete the necessary approvals in time for the November to December 2013 data 
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collection period. Two chief nursing officers who initially agreed to participate and 

provided a letter of support did not end up participating in the survey and were 

unreachable for feedback, resulting in a total of 20 LPHAs participating in the survey 

(57.1%). 

The chief nursing officers (or designate) in LPHAs that agreed to participate 

passed on the survey e-mails to RNs practicing in their LPHAs (see Appendix I for 

recruitment e-mails). An introductory e-mail, plus an e-mail with the survey link and 

three reminder e-mails were sent by the chief nursing officers to encourage participation 

(Dillman, 2000; Sauermann & Roach, 2013). A number of other recommendations were 

implemented to increase the response rate including: recommendation from the chief 

nursing officer as a trusted source, clear closing date, clear and accurate survey 

completion time, URL link at bottom of e-mail, and changes in wording of each contact 

(Dillman, 2000; Kaplowitz, Lupi, Couper, & Thorp, 2012; Sauermann & Roach, 2013). 

PHNs were also notified that a donation of $1 would be made up to $1200.00 for each 

completed survey to an environmental organization as a token of appreciation for their 

participation (Dillman, 2000).  

To ensure distribution of the e-mails, chief nursing officers either carbon copied 

the researcher on all e-mails forwarded to their staff or e-mailed the researcher with 

confirmation of having sent the e-mail. Rather than sending the recruitment e-mails to all 

PHNs, one LPHA chose 3 PHNs representative of different areas of the organization to 

receive the survey and sent all five e-mails. The introductory e-mail and second e-mail 

with the survey link was distributed as requested to all PHNs by all other chief nursing 

officers. PHNs in 12 LPHAs received all of the scheduled e-mails (60.0%), the remainder 
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received some or none of the reminder e-mails. For the primary data collection method, 

PHNs completed the survey at the LPHA in which they worked or at a computer of their 

convenience. 

3.6.2 Secondary Data Collection Method 

Chief nursing officers in the central region of the province were unable to commit 

to sending the survey through their internal agency e-mail system. As a result, alternative 

methods for reaching this group of PHNs were explored. Home mailing addresses of 

PHNs working in Local Health Integration Networks (LHINs) are available from the 

College of Nurses of Ontario (CNO) through their request form. Registered Nurses agree 

to release their home mailing address for research purposes annually through the College 

of Nurses registration process. After receiving ethical approval for the secondary data 

collection method through an amendment to the initial application (see Appendix A for 

amendment approval letter), the researcher applied through the College of Nurses home 

mailing address request form for the total numbers of PHNs working in LPHAs in 

specific LHINs in the central region to reach the original sample size of 813 PHNs. The 

CNO reports that approximately 50% of RNs agree to release their home mailing address 

for research purposes. LHINs available for sampling in the central region included 

Waterloo Wellington, Central West, Mississauga Halton, Central, and Toronto Central. 

RNs are assigned to a LHIN based on the location submitted as their place of work. 

While some of the aforementioned LHINs had overlap with regions of previously 

sampled LPHAs, the CNO Statistics Office (personal communication, March 14, 2014) 

indicated that PHNs are allocated to the LHIN based on the location of their office. 

LPHA office locations that had already been sampled did not overlap into the LHIN 
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regions sampled for the purpose of this second method of data collection, ensuring that 

no participants were sampled twice. 

PHNs whose home mailing addresses were provided by the CNO were sent a 

letter inviting them to visit the online survey link to complete the survey (see Appendix J 

for invitation letter). Due to cost constraints, the full survey was not sent via mail, only 

the introductory letter and website URL address. After entry of the survey website 

address, all other procedures remained the same and participants proceeded through the 

survey once they agreed to the letter of consent. Several participants noted difficulty in 

reaching the survey and were provided the link through private e-mail. For the secondary 

data collection method, PHNs completed the survey at a computer of their convenience. 

3.6.3 Facebook and Website 

In order to increase interest in the survey and timely communication, a website 

was provided along with Facebook page to provide updates about the research study to 

participants (Berry & Bass, 2012; Hershberger et al., 2011). The website and Facebook 

page were available to all PHNs and participants were notified of the sites in the initial e-

mail or letter. Each e-mail sent to potential participants during primary data collection 

also included a video blog from the primary researcher highlighting the e-mail text and 

providing updates on the study without providing any information that would bias the 

results.  

3.7 Data Analysis  

Analysis of the survey took place using SPSS
®
 version 21. To assess 

representativeness of the sample, demographic characteristics of the sample population 

were tabulated and compared with provincial data from the CNO (2014) for RNs working 
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full-time and part-time in LPHAs in Ontario who do not work as senior or middle 

managers. Provincial demographic data from the CNO was not uniformly available from 

the same year depending on the demographic variables analysed. The 2010 data set was 

available for age and gender and the 2013 dataset (N=3693) was available for position, 

working status and local health integration network (LHIN). Provincial data on region 

was only available by local health integration network (LHIN) and LPHA boundaries do 

not fall directly within LHIN boundaries. Due to this issue, comparisons between the 

sample and the provincial data on region are only approximate. To ascertain whether 

demographic characteristic differences were significant between the sample and 

provincial data, 95% confidence intervals for proportion data were calculated by hand 

(Norman & Streiner, 2008, p. 247). Demographic differences between those that 

completed the final page of the survey and those that completed primarily the 

demographic portion of the survey were evaluated through t-tests and Chi-square for 

categorical variables.  

Content analysis was used to analyze the open-ended questions including the 

questions that assessed primary and secondary environmental concerns, top-of-mind 

(items that come to mind without prompting) associations about the relationship between 

climate change and health risks, and questions on reported barriers to action and 

resources needed. Content analysis uses numerical frequencies of open-ended responses 

to create meaningful categories of words and phrases (Parse, 2001, pp. 16). Open-ended 

questions were entered and tabulated using a Microsoft Excel
®
 sheet to record frequency 

of responses. Responses were then coded and grouped into larger more general 
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categories. A second reviewer evaluated the questions on primary environmental concern 

and barriers for reliability. Similar categories and counts were created by both reviewers.   

To answer the primary and first two secondary research questions, data were 

analysed for descriptive statistics of the questions related to the factors related to 

components of the TPB. To answer the first research question, descriptive statistics were 

calculated for the variables measuring participant’s beliefs about their LPHA’s and PHNs 

responsibility to address climate change. The variable that measured PHNs responsibility 

to address specific actions on climate change was also analysed to address this research 

question. To answer the first two secondary research questions, descriptive statistics were 

analysed for the NEP scale score, beliefs about climate change, perception of risk, 

perception of health outcomes of climate change, perception of community vulnerability, 

and beliefs about PHN current action on specific actions. Descriptive statistics were also 

provided for intention to act and current action on specific actions towards climate 

change.  

To answer the third secondary research question, comparisons were undertaken 

on the TPB components based on geographic region, political leaning, main Ontario 

Public Health Standard (OPHS) addressed by work, and age cohorts. Comparison regions 

were north, southeast, central, and southwest. For political leaning, to ensure that 

expected counts reached a minimum of five for Chi-square analysis, the Green Party, ‘no 

party/don’t know’, and ‘other’ were combined into a single ‘other’ option. Final 

categories for political leaning were Conservative, Liberal, NDP, and ‘other’. Participant 

groups related to main OPHS were chronic disease and injury prevention (CDIP), family 

health, infectious disease prevention (IDP), and an ‘other’ category that included those 
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who self-identified as focussing on environmental health, the foundational standard, and 

‘other’. Emergency preparedness standard was also included in the ‘other’ category but 

no participants responded with that answer. Age categories remained the same as those 

listed in descriptive statistics. 

The questions related to health outcomes of climate change (e.g. heat illness, 

waterborne illness, etc…), risk perception for local community, Canada and the world, 

community vulnerability, LPHA responsibility, ability and priority and PHN 

responsibility, ability and priority were assessed for normality. Visual inspection of the 

histograms and p-p plots showed significant skew along with significant Kolmogorov-

Smirnov Test for normality, necessitating the use of non-parametric statistics. Kruskal-

Wallis H test was used to complete comparisons for these items. Pairwise comparisons 

for the Kruskal-Wallis H test were made in SPSS
®
 using Dunn’s (1964) procedure for 

pairwise comparisons resulting in a Dunn-Bonferroni statistic (Zwick, Neuhoff, 

Marascuilo, & Levin, 1982). Chi-square test was used to analyse differences between the 

groups on the categorical variables of climate change belief, climate change cause, local 

effect of climate change, and specific actions.  

For Chi-square analysis, actions on climate change were transformed into a 

dichotomous variable. This transformation ensured that the tests did not violate the 

expected cell counts for the Chi-square analysis. ‘No’ and ‘don’t know’ were combined 

into a single item indicating negative or uncertain feelings towards the actions. The 

researcher was interested in understanding what influences participants to feel positively 

about action on climate change. Feelings of uncertainty would create a mix in positive 

feelings that would make it difficult to understand what predicts positive action. As a 
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result, the decision was made to combine those who responded ‘no’ with those who 

responded ‘don’t know’.  

In addition, measures of climate change presence, cause, and changes noticed in 

Canada were modified to ensure that Chi-square expected counts were above five. 

Climate change presence was changed to a dichotomous measure with those answering 

‘definitely’ and ‘likely’ combined into a single positive score and ‘definitely not’ and 

‘don’t know’ combined into a single negative score. Climate change cause was changed 

to a dichotomous measure with those answering ‘mostly’ and ‘partly’ combined into a 

single positive score and ‘does not cause’, ‘don’t know’ and ‘other’ combined into a 

single negative score. For their perception of whether changes in other parts of Canada 

due to climate change had already occurred, three responses were created. The following 

three responses were categorized into a single negative/unsure response: possibly, no 

changes noticed and don’t know.  

Given that the responses indicating intention for specific action by PHNs were 

categorical dependent variables, logistic regression analysis was performed. Five actions 

were unable to be analysed by logistic regression due to incomplete information when 

checked with cross-tabulations. These actions included: strengthening public health 

infrastructure to foster adaptation to climate change; providing information about climate 

change mitigation strategies to clients; fostering mitigation strategies at participant’s 

workplace; participating in climate change discussions in the community related to 

mitigation and adaptation; and, engaging in policy discussion related to climate change 

mitigation and adaptation. The four intention to act variables that were examined as 

dependent variables in the predictive models were: advocating to reduce social inequities 
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that make people vulnerable to climate change; promoting behavioral strategies that 

foster adaptation to climate change; working with others to increase community capacity 

to address climate change; and, making personal choices that impact climate change 

mitigation and adaptation. 

Francis et al.’s (2004) guide to TPB questionnaires was reviewed for model 

testing but while the factors measured in this study are relevant to sections of the TPB, 

they are not necessarily directly reflective of Francis et al.’s (2004) questionnaire 

construction. Therefore, constructed models for testing included one element to represent 

each of the TPB components. The attitude component was included by using one of the 

following: the NEP scale score, LPHA responsibility, or PHN responsibility. The 

subjective norms component was included by using one of LPHA priority or PHN 

priority. The perceived behavioral control component was included by using one of 

LPHA ability or PHN ability, or current knowledge. The LPHA and PHN responsibility, 

ability, and priority responses were transformed into dichotomous variables. NEP scale 

scores and current knowledge scales were transformed into quartiles. To assess the 

strength of the relationships between the independent variables and each specific action 

response, Kruskal-Wallis H tests were conducted prior to inclusion of LPHA and PHN 

responsibility, ability, and priority, current knowledge, and NEP scale score. Chi-square 

tests were conducted on some demographic variables including region, political leaning, 

main OPHS addressed by work, and community size to assess the significance of their 

relationship with the dependent variable. Kruskal-Wallis H tests were conducted on years 

in nursing, years in public health, years in current position and age to assess their 

inclusion in the model. Variables were considered appropriate for the model if they were 
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at or lower than p=.15. Multicollinearity between the independent variables was analyzed 

by examining the correlation matrix and following the procedure outlined in the SPSS 

manual written by Field (2009). Field’s procedure used linear regression to examine 

collinearity diagnostics including the VIF and tolerance statistics and eigenvalues. 

Categorical variables with multiple categories were turned into dichotomous dummy 

variables to be entered into the linear regression. No variables were found to be collinear.  

A hierarchical entry method was used with a backwards stepwise logistic 

regression model to assess the predictive value of TPB components on the dependent 

variable while controlling for demographic variables (Field, 2009). Hierarchical entry 

method was chosen to control for any demographic variables by forced entry in the first 

step. The backwards stepwise method was chosen as the second step due to the 

exploratory nature of the model and to prevent the suppressor effects common with a 

forward stepwise method. The fit of the model was assessed by examining changes in the 

-2LL and in the Chi-square statistics. Hosmer and Lemeshow’s test can also be used to 

assess goodness of fit but the test requires that 95% of cells have greater than five cases 

which is not the case with these models. The sensitivity and specificity of the model was 

then analysed as well as the effect size using Cox & Snell and Nagelkerke’s statistics. 

Contributions of individual predictors were assessed based on the odds ratio and the 95% 

confidence interval for the odds ratio.  
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Chapter 4 

Results 

4.1 Response Rate 

Hidiroglou, Drew, and Gray’s (1993) method was used to calculate the response 

rate. Hidiroglou et al. (1993) use resolved and unresolved units to describe whether we 

know what has happened with research invitations or not. Resolved units are defined as 

those participants to which some response has been received (i.e. response to survey or 

return to sender mail) while unresolved units describe invitations to which there has been 

no response. In-scope units are those that meet the inclusion criteria and out-of scope 

units are respondents that do not meet the inclusion criteria or have moved and were 

unable to be reached. In the unresolved units, estimates are made of in-scope and out-of-

scope based on the ratio in the resolved units. Response rate is calculated as the number 

of resolved in-scope units over the number of resolved out-of scope units in addition to 

the number of unresolved units.  

The initial data collection through the Chief Nursing Officers yielded 260 

responses from 1003 e-mail invitations sent (26% response rate). The secondary data 

collection using a direct letter mailing specifically for the central region yielded 77 

responses to 676 invitations (11% response rate). Overall, a total of 337 participants 

responded to the survey, resulting in a final response rate of 20%. Using Hidiroglou et 

al.’s (1993) method, the responses can be classified as shown in Figure 1.  
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4.2 Demographics 

The majority of the participants had completed a bachelor’s degree (87.2%), were 

front-line PHNs (91.4%), worked full time (83.7%), were female (95.3%), and spoke 

English as their main language (89.6%) (Table 1). Those who reported ‘other’ on position 

in public health included those who work as RNs in public health but in a variety of roles. 

Some the roles identified by participants in the ‘other’ category for position included 

program coordinator, professional practice leader, health promotion specialist, and policy 

analyst. The average age of participants was 43 years (M=43.2, SD=11.3). 

 

In-Scope 

Units: 375 

Out-of-scope 

Units: 23 

Did not complete past 

consent: 41 

Respondents: 

337 

Non-respondents: 

41 

Complete surveys: 

294 

Partially completed 

surveys: 43 

Estimated In-

scope Units: 

1229 

Estimated Out-

of-scope 

Units: 75 

Return to 

sender mail: 9 

Not meeting 

inclusion 

criteria: 14 

Resolved Units :401 Unresolved Units: 1304 

1705 Invitations Sent 

Figure 1 Classification of survey responses 
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Table 1: Personal demographic characteristics of participants, N=337 

Characteristic Sample Ontario (%)a 

 n % 

Gender 

Female 

Male 

Missing 

 

321 

5 

11 

 

95.3 

1.5 

3.3 

(N=3316) 

98.3 

1.7 

Age 

18-29 

30-39 

40-49 

50-59 

60+ 

Missing 

 

38 

98 

73 

89 

26 

13 

 

11.3 

29.1 

21.7 

26.4 

7.7 

3.9 

(N=3226) 

10.9 

29.6 

27.4 

25.3 

6.8 

0.0 

Highest Level of Education 

Diploma 

Bachelor’s Degree 

Master’s Degree 

Missing 

 

11 

294 

31 

1 

 

3.3 

87.2 

9.2 

0.3 

 

N/A 

Primary Language at Home 

English 

French 

Other 

Missing 

 

302 

25 

3 

7 

 

89.6 

7.4 

0.9 

2.1 

 

N/A 

Size of Community 

Over 1 million 

100, 001 to ≤ 1 million 

25, 001 to ≤ 100, 000 

10, 001 to ≤ 25, 000 

5, 000 to ≤ 10, 000 

Less than 5, 000 

Missing 

 

36 

85 

93 

36 

37 

46 

4 

 

10.7 

25.2 

27.6 

10.7 

11.0 

13.6 

1.2 

 

N/A 

Political Affiliation 

Liberal Party 

NDP 

Conservative Party 

Green Party 

Don’t know/No Party 

Other 

Missing 

 

98 

81 

43 

16 

81 

6 

12 

 

29.1 

24.0 

12.8 

4.7 

24.0 

1.8 

3.6 

 

N/A 

a
 College of Nurses of Ontario 2010 data for RNs working full-time or part-time in public health 

departments in a role other than middle manager or senior manager, differences in N related to 

suppression of small counts on College of Nurses of Ontario tables. 
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Those practicing in northern Ontario represented the greatest number of responses 

at 32.6% of the sample (Table 2). Data were missing for 3.9% of participants on region. 

The majority of participants reported working on the family health standards in the 

Ontario Public Health Standards (OPHS) (46.9%), followed by the infectious disease 

prevention (IDP) standards (26.4%) and the chronic disease and injury prevention (CDIP) 

standards (15.1%) (Table 2). Very few participants reported working on environmental 

health standards (0.6%) or the foundational standard (6.5%) as their main focus. A small 

proportion chose ‘other’ (4.2%) and often cited that their work portfolio focussed on 

multiple areas of the OPHS equally. On average RNs in the study had worked just under 

19 years in nursing (M=18.7, SD=11.9), 12 years in public health (M=12.3, SD=9.2), and 

7 years in their current role (M=7.4, SD=6.9).  

To ascertain any significant differences between provincial and sample 

demographic characteristics, a 95% Confidence Interval was calculated for the 

categorical variable proportions. A significantly lower proportion of females were 

reported in the sample compared with provincial statistics (see Appendix K, p. 158). A 

comparison with provincial data on regional characteristics was difficult as CNO regional 

categorization for RNs working in public health is reported by local health integration 

network (LHIN). LPHA boundaries do not fall directly within LHIN boundaries. These 

differing boundaries are a barrier to doing a direct comparison between region in the 

sample and region provincially. However, approximate comparison shows that CNO 

provincial PHN distribution differs significantly from regional representation in the 

sample. According to provincial data, the central region proportionally employs the most 

RNs (31.9%), followed by the southwest region (27.9%), southeast region (25.5%), and 
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northern region (14.6%). These differences suggest that the central and southwest regions 

were under-represented and the northern region was over-represented in the sample 

(Figure 2).  

Table 2 Work characteristics of survey respondents and provincial, N=337 

Characteristic Sample Ontario (%)
a
 

 n % 

Work Status 

Full-time 

Part-time 

Other 

Missing 

 

282 

48 

1 

2 

 

83.7 

14.2 

0.3 

1.8 

(N=3175) 

82.7 

17.3 

Position 

Public Health Nurse 

Other 

Missing 

 

308 

27 

2 

 

91.4 

8.0 

0.6 

(N=3175) 

89.7 

10.3 

Region 

Northern 

Southeast 

Central 

Southwest 

Missing 

 

110 

81 

66 

67 

13 

 

32.6 

24.0 

19.6 

19.9 

3.9 

(N=3071) 

14.6 

25.5 

31.9 

27.9 

0.2 

Main OPHS addressed by work 

Family Health 

IDP 

CDIP 

Environmental Health 

Foundational 

Other 

Missing 

 

158 

89 

51 

2 

22 

14 

1 

 

46.9 

26.4 

15.1 

0.6 

6.5 

4.2 

0.3 

 

N/A 

Note. OPHS = Ontario Public Health Standard, IDP = Infectious Disease Prevention, CDIP = 

Chronic Disease and Injury Prevention 
a
 College of Nurses of Ontario 2013 data for RNs working full-time or part-time in public health 

departments in a role other than middle manager or senior manager, differences in N related to 

suppression of small counts on College of Nurses of Ontario tables. 

 

Comparisons were also undertaken to determine any differences between those 

that completed the final page of the questionnaire and those that completed only 

demographic information. The only significant difference noted was that a higher number 
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of participants in the southeast region (n=22) did not complete to the final page 

(χ
2
(3)=9.12, p=0.03). 

 

Figure 2 Comparison of sample and College of Nurses of Ontario provincial data regional 

group proportions for RNs working in public health including 95% confidence intervals 

 

4.3 Open-ended Questions Assessing Beliefs about Climate Change 

Open-ended variables for primary and secondary environmental concerns and 

perceptions of health outcomes were evaluated using content analysis. The questions 

around environmental concern were used to assess whether participants associate climate 

change with environmental health and whether it is a priority environmental health issue. 

The third question assessed whether participants make top of mind associations between 

climate change and health outcomes.  
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4.3.1 Participants’ Primary and Secondary Environmental Health Concerns 

The majority of participants responded to the first open-ended question (n=299). 

Evaluation of participants’ responses to primary environmental health concern used only 

the first concern listed as the question asked for the top concern. Results showed that the 

top three listed were air quality (n=70), climate and weather (n=57), and energy 

production and use (n=39). The majority of comments that listed climate and weather as 

concerns were related to climate change (n=47) while a second concern in the same 

category was natural disasters (n=9). Energy production and use category included 

concerns around greenhouse gas emissions, overconsumption of energy, and the by-

products of energy production. Other commonly mentioned concerns were related to 

sanitation (n=38), pollution (n=33), and environmental toxins and exposures (n=26). 

Most of those participants also responded to the question about secondary environmental 

health issues (n=278).  

4.3.2 Participants’ Perception of Health Risks of Climate Change 

The majority of respondents also provided a response to the open-ended question 

related to health risks of climate change (n=271). The question was used to evaluate 

participant’s top of mind association of climate change with specific health risks. The 

most frequent response from participants (n=97) provided only an answer that indicated 

an understanding of the impact that climate change has on the environment but not the 

link to an associated health risk. One participant said that health impacts included 

“increase in violent weather patterns with flooding, high winds, drought, forest fires, etc, 

also changes in Arctic regions affecting animals and food sources”, highlighting the 

impacts on the environment but not making the link to specific health risks clear. 



 

51 

 

Of those that did provide an actual health risk, the most frequently cited were: 

food insecurity (n=44), respiratory illness (n=43), cancer (n=38), and communicable 

diseases (n=37). Those who cited food security noted the impact of climate change on 

food production and transportation. Half of those who cited cancer specifically noted 

cancer related to ultra-violet radiation while the other half noted cancer in general. The 

category of communicable diseases included vector-borne illness and viral and bacterial 

respiratory illness.  

Less frequently noted risks included heat and cold illness (n=30) and food and 

water contamination (n=24). A number of participants only indicated a general response 

of diseases (n=21). An additional group of participants (n=21) noted chronic diseases as a 

risk of climate change. Specific diseases categorized into the chronic disease category 

were cardiovascular disease (n=5), allergies (n=5), and lack of physical activity (n=5). 

Only three participants noted that they did not believe climate change had an effect or 

was happening or that they were unsure what the health risks could potentially be.  

4.4 Attitudes about Climate Change 

The following sections review variables that measured each of the components of 

the theory of planned behavior (TPB): attitudes, subjective norms, perceived behavioural 

control, intention to act, and current action. Overall, the majority of participants 

responded to questions that explored the attitudes of participants towards climate change.  

Study measures that covered this section looked a risk perception, beliefs about the 

presence of climate change and general environmental attitudes. Most participants had 

pro-environmental attitudes and indicated concerns related to climate change (Table 3).  
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Table 3 Participants’ environmental attitude and general beliefs about climate change 

Attitude Measures Mean SD Median Frequency 

(N=337) 

n % 

NEP Scale Score
a 

Pro-environmental (>0) 

Neutral Environmental (0) 

Negative Environmental (<0) 

Missing 

21.5 11.6 23.0  

271 

5 

9 

52 

 

80.4 

1.5 

2.7 

15.4 

Presence of Climate Change 

Definitely happening 

May be happening but is not 

proven 

Definitely not happening 

Don’t know/NA 

Missing 

    

276 

25 

 

2 

4 

30 

 

81.9 

7.4 

 

0.6 

1.2 

8.9 

Climate Change Cause 

Mostly caused by human 

activity 

Partly caused by human 

activity 

Not caused by human 

activity 

Don’t know/NA 

Other 

Missing 

    

165 

 

127 

 

4 

 

8 

4 

29 

 

49.0 

 

37.7 

 

1.2 

 

2.4 

1.2 

8.6 

Community Changes due to Climate 

Change 

Definitely 

Likely 

Possibly 

No changes noticed 

Depends/hard to say 

Missing 

    

 

68 

120 

67 

27 

24 

31 

 

 

20.2 

35.6 

19.9 

8.0 

7.1 

9.2 

Canadian Changes due to Climate 

Change 

Definitely 

Likely 

Possibly 

No changes noticed 

Depends/hard to say 

Missing 

    

 

131 

114 

36 

9 

17 

30 

 

 

38.9 

33.8 

10.7 

2.7 

5.0 

8.9 
Note. NEP = New Ecological Paradigm 
a
 Range of scores from -45 to 45 
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4.4.1 New Ecologic Paradigm (NEP) Scale 

The series of questions for the NEP Scale were combined into a single item. 

Cronbach’s alpha for the scale was .80, indicating that the scale has a high degree of 

internal consistency and could be used as a single item. A score was calculated for each 

participant based on the addition of each scale question response (n=285). Scores could 

range from -45 to 45. Scores that were greater than 0 were ranked as having a pro-

environmental attitude, 0 as a neutral environmental attitude, and less than 0 were 

negative environmental attitude.  

One outlier was noted in the data with a Z-score of -3.57. Data were examined to 

see if data point was a participant mistake in interpreting the question. Comparisons with 

other responses provided by the participant suggest it was not a mistake. No significant 

differences were noted between NEP scale scores with the outlier (M=21.5, SD=11.6) and 

without the outlier (M=21.6, SD=11.4). Kolmogorov-Smirnov tests with the outlier (K-

S(3)=6.3, p=.097) and without the outlier (K-S(3)=5.8, p=.121) showed that the data were 

non-parametric no matter which scale score is used. Kruskal-Wallis H tests were also run 

to evaluate whether there were differences based on the presence on the outlier in 

significant results for comparisons in region, OPHS addressed by work, age cohort, 

political leaning, and community size. NEP scale with or without the outlier did not make 

a difference to the significance in any of these tests, therefore, the outlier was included in 

all analysis. Participants reported, on average, a high score for environmental attitude 

(M=21.5, SD=11.6). A frequency analysis of scores in the three categories confirms that 

the majority of participants had pro-environmental attitudes (80.4%).  
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4.4.2 Presence of Climate Change 

Participants were asked about their opinions about whether climate change was 

happening and whether they believe they have seen changes related to climate change. 

The majority of participants agreed that climate change was happening (81.9%) and is 

mostly (49.0%) or partly (37.7%) caused by human activity. The majority also agreed 

that there had been changes in their community that were definitely (20.2%) or likely 

(35.6%) the result of climate change. A small proportion had not noticed any changes in 

their community (8.0%).  A larger proportion also agreed that there had definitely 

(38.9%) or likely (33.8%) been changes in other parts of Canada (Table 3).  

4.4.3 Climate Change Health Outcomes 

Over 70% of participants responded to each health outcome indicating they 

believed there was definitely or likely a relationship between climate change and the 

outcome (Figure 3). Detailed distribution of responses related to perceived health effects 

from climate change is available in Appendix K (p. 162). Outcomes that were ranked 

highest for ‘definitely being affected by climate change’ were air quality (64.7%), 

sunburn/skin cancer (61.1%), flooding (54.6%), and extreme weather injuries (53.7%). 

4.4.4 Risk Perception 

The majority of participants were concerned about health-related impacts of 

climate change in their jurisdiction currently  (80.1%), 20 years in the future in their 

jurisdiction (72.7%), 20 years in the future for Canada (77.7%), and 20 years in the future 

for the world (81.7%).  It is interesting to note that the majority of participants are 

currently concerned about the impact in their jurisdiction but fewer were concerned about 

future impacts in their jurisdiction (Table 4).  
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Figure 3 Participant perception of causal relationship between climate change and health outcomes
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Table 4 Participants perceptions of the risk of climate change to their local jurisdiction, to 

Canada and to the world 

Attitude Measures Mean SD Median Frequency 

(N=337) 

n % 

Current Local Risk 

Strongly Agree 

Somewhat Agree 

Mildly Agree 

Neither Agree nor Disagree 

Mildly Disagree 

Somewhat Disagree 

Strongly Disagree 

Missing 

5.7 1.2 6.0  

89 

110 

71 

17 

7 

6 

4 

33 

 

26.4 

32.6 

21.1 

5.0 

2.1 

1.8 

1.2 

9.8 

Future (20 years) Local Risk 

Strongly Agree 

Somewhat Agree 

Mildly Agree 

Neither Agree nor Disagree 

Mildly Disagree 

Somewhat Disagree 

Strongly Disagree 

Missing 

5.6 1.2 6.0  

72 

112 

61 

42 

10 

5 

2 

33 

 

21.4 

33.2 

18.1 

12.5 

3.0 

1.5 

0.6 

9.8 

Future (20 years) Canada Risk 

Strongly Agree 

Somewhat Agree 

Mildly Agree 

Neither Agree nor Disagree 

Mildly Disagree 

Somewhat Disagree 

Strongly Disagree 

Missing 

5.9 1.2 6.0  

110 

101 

51 

28 

7 

5 

1 

34 

 

32.6 

30.0 

15.1 

8.3 

2.1 

1.5 

0.3 

10.1 

Future (20 years) World Risk 

Strongly Agree 

Somewhat Agree 

Mildly Agree 

Neither Agree nor Disagree 

Mildly Disagree 

Somewhat Disagree 

Strongly Disagree 

Missing 

6.2 1.1 7.0  

160 

74 

41 

19 

3 

4 

1 

35 

 

47.5 

22.0 

12.2 

5.6 

0.9 

1.2 

0.3 

10.4 
Note. Scores range from 1 = Strongly Disagree to 7 = Strongly Agree 
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4.4.5 Vulnerability 

Participants clearly felt that seniors (73.3%), people of low socio-economic status 

(72.4%), the sick (72.1%), and children (69.7%) were vulnerable to the health effects of 

climate change. They were less certain about caregivers/nurses (41.2%) and were not 

convinced that everyone was vulnerable (38.3%) (Table 5). A number of participants 

noted in the comments that while they felt everyone was vulnerable, certain groups (e.g. 

the sick or poor) were more vulnerable than others.  

4.4.6 Local Public Health Agency (LPHA) and Public Health Nursing (PHN) Responsibility 

To assess the extent to which participants felt that public health and public health 

nursing has a role in addressing health impacts, they were asked to rank their agreement 

with LPHA and PHN responsibility (Table 5). Almost eighty percent of participants 

agreed (strongly, somewhat and mildly) that LPHAs had a responsibility to address 

climate change. They had similar feelings about the responsibility of PHNs (76.6%). Of 

those that agreed, the highest percentage indicated that they strongly agreed in the 

responsibility of LPHAs (38.9%) and PHNs (30.9%) to address climate change.  

4.4.7 PHN Responsibility for Specific Actions 

As shown in earlier results, the majority of participants felt that PHNs had a 

responsibility to address climate change in their practice. When questioned about specific 

actions that PHNs could take in their practice, participants were given the opportunity to 

indicate their level of agreement with specific actions (Table 6). Participants agreed most 

strongly that PHNs should be engaging in the following actions: advocating to reduce 

social inequities that create vulnerability to climate change (77.2%), making personal 

choices that mitigate and adapt to climate change (69.1%), and working with partners to  
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Table 5 Participant's perception of community vulnerability and responsibility for action on 

climate change 

Attitude Measures Mean SD Median Frequency 

(N=337) 

n % 

Local Vulnerability 

Definitely 

Likely 

Likely Not 

Definitely Not 

Depends 

Don’t Know/NA 

Missing 

    

159 

119 

14 

2 

7 

5 

31 

 

47.2 

35.3 

4.2 

0.6 

2.1 

1.5 

9.2 

LPHA Responsibility to Address 

Climate Change
a 

Strongly Agree 

Somewhat Agree 

Mildly Agree 

Neither Agree nor Disagree 

Mildly Disagree 

Somewhat Disagree 

Strongly Disagree 

Missing 

6.0 1.2 6.0  

 

131 

89 

49 

27 

2 

3 

2 

34 

 

 

38.9 

26.4 

14.5 

8.0 

0.6 

0.9 

0.6 

10.1 

PHN Responsibility to Address 

Climate Change
a 

Strongly Agree 

Somewhat Agree 

Mildly Agree 

Neither Agree nor Disagree 

Mildly Disagree 

Somewhat Disagree 

Strongly Disagree 

Missing 

5.7 1.3 6.0  

 

104 

89 

65 

30 

5 

8 

2 

34 

 

 

30.9 

26.4 

19.3 

8.9 

1.5 

2.4 

0.6 

10.1 
Note. LPHA = local public health agency; PHN = Public Health Nurse  
a 
Scores range from 1 = Strongly Disagree to 7 = Strongly Agree 

 

increase community capacity to address climate change (68.8%) (Table 6). While ranked 

lowest, more than 56% of participants still indicated that PHNs should take action to 

foster climate change mitigation strategies in the workplace (Table 6). 
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Table 6 Participants perceptions of public health nurses (PHNs) responsibility to address climate change actions 

PHN Responsibility for Climate 

Change Actions 

Yes No Don’t Know Missing 

n (%) n (%) n (%) n (%) 

Advocate for reducing social inequities 

that make people vulnerable to climate 

change. 

260 (77.2) 5 (1.5) 17 (5.0) 55 (16.3) 

Strengthen public health infrastructure 

to foster adaptation to climate change. 

192 (57.0) 25 (7.4) 66 (19.6) 54 (16.0) 

Promote behavioral strategies that 

foster adaptation to climate change. 

229 (68.0) 9 (2.7) 38 (11.3) 61 (18.1) 

Work with others to increase 

community capacity to address climate 

change. 

232 (68.8) 18 (5.3) 30 (8.9) 57 (16.9) 

Provide information about climate 

change mitigation strategies to clients. 

205 (60.8) 25 (7.4) 52 (15.4) 55 (16.3) 

Foster mitigation strategies at your 

workplace. 

189 (56.1) 27 (8.0) 64 (19.0) 57 (16.9) 

Participate in climate change 

discussions in the community related to 

mitigation and adaptation strategies.  

203 (60.2) 25 (7.4) 48 (14.2) 61 (18.1) 

Make personal choices that impact 

climate change mitigation and 

adaptation. 

233 (69.1) 10 (3.0) 33 (9.8) 61 (18.1) 

Engage in policy discussions related to 

climate change mitigation and 

adaptation. 

204 (60.5) 26 (7.7) 50 (14.8) 57 (16.9) 

 

5
9
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4.5 Subjective Norms 

Subjective norms measure peer and societal norms influences on participants. In 

this section, the online questionnaire elicited from participants if they felt that PHNs or 

LPHAs were prioritizing climate change – an indication of whether they thought it was a 

norm for the public health community. A second question gauged participants’ 

perceptions of whether their fellow PHNs were addressing climate change in their 

practice – an indication of whether there are peer influences to be implementing specific 

climate change strategies into practice. Overall, their perception of priority and peer 

influences was low suggesting that there is a lack of social norms and peer influence to 

pressure them to address climate change in their practice.  

4.5.1 LPHA and PHN Priority 

Participants were asked to rank their agreement with climate change being a 

priority in their LPHA and with other PHNs, respectively. Unlike LPHA and PHN 

responsibility reported earlier, participants did not feel that climate change was ranked as 

a priority in LPHAs (29.3%) or with other PHNs (39.7%). LPHA priority was ranked 

significantly lower than their belief about PHN priority. They were also more likely to 

indicate mild agreement with climate change being a priority rather than strong 

agreement, different than the responses provided for the items related to responsibility 

(Table 7).  

4.5.2 PHN Current Action 

Participant perceptions of current action on the specific actions listed by the 

Canadian Nurses Association were included to provide information about whether 

participants felt climate change action is something in which their peers are engaging. 
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Table 7 Participant perceptions of subjective norms related to climate change 

Subjective Norm Measures Mean SD Median Frequency 

(N=337) 

n % 

Addressing Climate Change is a 

Priority for my LPHA 

Strongly Agree 

Somewhat Agree 

Mildly Agree 

Neither Agree nor Disagree 

Mildly Disagree 

Somewhat Disagree 

Strongly Disagree 

Missing 

3.8 1.7 4.0  

 

27 

23 

49 

87 

37 

43 

36 

35 

 

 

8.0 

6.8 

14.5 

25.8 

11.0 

12.8 

10.7 

10.4 

Addressing Climate Change is a 

Priority of PHNs 

Strongly Agree 

Somewhat Agree 

Mildly Agree 

Neither Agree nor Disagree 

Mildly Disagree 

Somewhat Disagree 

Strongly Disagree 

Missing 

4.2 1.8 4.0  

 

29 

55 

50 

70 

34 

32 

32 

35 

 

 

8.6 

16.3 

14.8 

20.8 

10.1 

9.5 

9.5 

10.4 
Note. Scores range from 1 = Strongly Disagree to 7 = Strongly Agree; LPHA = local public 

health agency; PHN = Public Health Nurse  

 

Just under half of participants believe that PHNs advocate to reduce social 

inequities (49.3%) and 42.7% of PHNs felt that PHNs make personal choices related to 

climate change mitigation and adaptation (Figure 4). However, fewer participants agreed 

that PHNs take action to promote client climate change adaptation (32.0%) and even 

fewer agreed with the other actions (see Appendix K, p. 163). This suggests that PHNs do 

not view action on climate change as a social norm in their peer group.  

4.6 Perceived Behavioral Control 

The element of the TPB that addresses perceived behavioral control looks at 

whether participants feel that they have control over the behavior that is being measured.
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Figure 4 Participant perceptions of public health nurses (PHNs) current action on strategies to address climate change
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The survey included questions to address this component through questions about 

participants’ beliefs around LPHA and PHN ability, personal knowledge level, and 

barriers and resources needed. While participants indicated moderate views on their 

personal knowledge level and LPHA and PHN ability, they had strong feelings about 

barriers in their practice, organization, and provincial mandate that affected their ability 

to address climate change.  

4.6.1 LPHA and PHN Ability 

To assess the extent to which participants felt that LPHAs and PHNs have the 

skills and resources to address climate change, they were asked to rank their agreement 

with a question on LPHA and PHN ability. While a clear majority had agreed with the 

responsibility of LPHAs and PHNs to address climate change, fewer participants agreed 

that LPHAs (57.0%) and PHNs (56.7%) had the ability to address it. Similar to their level 

of agreement with LPHA and PHN priority, participants were more likely to mildly agree 

with level of ability of LPHAs (21.1%) and PHNs (22.8%) than strongly agree (Table 8).  

4.6.2 Knowledge Level 

A second question asked the extent to which PHNs felt that they personally had 

knowledge about climate change. Participants were asked to rank their knowledge on a 

scale of 0-100. The average response fell just slightly below the central point (M=45.8, 

SD=20.2), indicating that PHNs felt they only had a moderate level of knowledge related 

to climate change (Table 8).  

4.6.3 Barriers and Resources Needed 

Two final open-ended qualitative questions addressed barriers present and 

resources needed in order to address climate change in their practice. Just under half of 
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Table 8 Participants perceptions of perceived behavioral control on climate change 

Perceived Behavioral Control 

Measures 

Mean SD Median Frequency 

(N=337) 

n % 

LPHA Ability to Address Climate 

Change
a
 

Strongly Agree 

Somewhat Agree 

Mildly Agree 

Neither Agree nor Disagree 

Mildly Disagree 

Somewhat Disagree 

Strongly Disagree 

Missing 

4.9 1.6 5.0  

 

57 

65 

71 

51 

32 

14 

13 

34 

 

 

16.9 

19.3 

21.1 

15.1 

9.5 

4.2 

3.9 

10.1 

PHNs Ability to Address Climate 

Change
a
 

Strongly Agree 

Somewhat Agree 

Mildly Agree 

Neither Agree nor Disagree 

Mildly Disagree 

Somewhat Disagree 

Strongly Disagree 

Missing 

4.8 1.6 5.0  

 

42 

72 

77 

42 

34 

21 

14 

35 

 

 

12.5 

21.4 

22.8 

12.5 

10.1 

6.2 

4.2 

10.4 

Participant Self-rated Knowledge 

Level about Climate Change 

(n=301)
b
 

45.8 20.2 47.0   

Note. LPHA = local public health agency; PHN = public health nurse 
a
 Scale ranges from 1 = Strongly Disagree to 7 = Strongly Agree 

b
 Scale ranges from 0 = no knowledge to 100 = complete knowledge 

participants provided comments around barriers (47.8%) and resources needed (49.3%). 

Using content analysis, the top three barriers identified by participants to addressing 

climate change were: 1) a lack of agency support and prioritization of the issue; 2) a lack 

of time in personal work portfolio and competing priorities; and, 3) a lack of provincial 

and federal support for work in this area including a lack of identification of the issue in 

the OPHS. One participant noted the challenge of balancing competing priorities when 

working with families in the community: 
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I work in the HBHC [Healthy Babies, Healthy Children] program.  The families I 

work with need the basics: food, housing, safe environment, supports, 

transportation, medical services.  These families live in the here and now.  These 

are all barriers to pursuing goals related to climate change. 

Another participant noted the fatigue of advocating for this issue but being rejected by 

management: 

My agency doesn't support my initiative or work in this area.  I advocate for it and 

get turned down by management and Medical Officer of Health.  I work on this in 

my private life by volunteering with local sustainability initiatives.  I am unsure if 

this situation will change within the next five years. 

Using content analysis, the top three resources needed identified in their comments 

included: information and training on local effects and effective strategies for climate 

change mitigation and adaptation; provincial and managerial support; and, collaboration 

between departments. One participant highlighted the importance of local information 

and local readiness:  

Information and training to ensure feeling of competence when providing 

information and to ensure accuracy of information being provided, funding for 

additional staffing resources to enable this function to proceed while continuing 

with current programs, political/social support to lay the groundwork for the 

public being ready to receive new information. 

 

The need for collaboration is highlighted in the comment below from one participant: 

I work in family health and therefore would be told that I am not the most 

appropriate person to bring up the topic.  It should be our enviro [sic] health team.  
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We would need to break down the silos within our organization and the 

gatekeeping. We would need to also identify how climate change fits into ‘the 

Burden of Illness’ locally and if it is an issue before health unit would consider 

working specifically on this issue. 

 

These comments provide insight into potential areas for development in the public health 

system to increase the capacity of PHNs to address climate change.  

4.7 Current Action and Intention to Act 

Participants’ reports of their current actions provide some idea of whether 

participants are currently engaging in the issue of climate change in their practice (Table 

9). Just over half of participants indicated that they make personal choices to contribute 

to climate change mitigation and adaptation (50.1%). The second most cited action was 

advocating to reduce social inequities (35.6%) followed by promoting client climate 

change adaptation (23.4%).  The other actions drop significantly further indicating that 

very little is currently being done in participants practice.  

When asked whether they intend to act in the next five years on specific actions 

related to climate change, positive responses to all of the actions grew slightly to reflect 

some intention to change practice (Table 10). In addition, the number of participants 

responding ‘don’t know’ increased from previous questions related to actions, indicating 

that many participants are indecisive about their future work. This potentially ties back to 

their perceived control over their work, which highlighted a number of factors external to 

them as barriers to making choices in their own practice.  
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Table 9 Participants current practice on climate change actions 

Participants Current Practice on 

Climate Change Actions 

Yes No Don’t Know Missing 

n % n % n % n % 

Advocate for reducing social 

inequities that make people 

vulnerable to climate change. 

120 (35.6) 142 (42.1) 15 (4.5) 60 (17.8) 

Strengthen public health 

infrastructure to foster adaptation to 

climate change. 

28 (8.3) 217 (64.4) 28 (8.3) 64 (19.0) 

Promote behavioral strategies that 

foster adaptation to climate change. 

79 (23.4) 174 (51.6) 17 (5.0) 67 (19.9) 

Work with others to increase 

community capacity to address 

climate change. 

27 (8.0) 230 (68.2) 14 (4.2) 66 (19.6) 

Provide information about climate 

change mitigation strategies to 

clients. 

34 (10.1) 222 (65.9) 15 (4.5) 66 (19.6) 

Foster mitigation strategies at your 

workplace. 

39 (11.6) 200 (59.3) 29 (8.6) 69 (20.5) 

Participate in climate change 

discussions in the community 

related to mitigation and adaptation 

strategies. 

20 (5.9) 225 (66.8) 20 (5.9) 72 (21.4) 

Make personal choices that impact 

climate change mitigation and 

adaptation. 

169 (50.1) 84 (24.9) 21 (6.2) 63 (18.7) 

Engage in policy discussions related 

to climate change mitigation and 

adaptation. 

25 (7.4) 222 (65.9) 22 (6.5) 68 (20.2) 

6
7
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Table 10 Participants intention to act on climate change actions in five years 

Participants Intention to Act on 

Climate Change Actions 

Yes No Don’t Know Missing 

n % n % n % n % 

Advocate for reducing social 

inequities that make people 

vulnerable to climate change. 

130 (38.6) 40 (11.9) 96 (28.5) 71 (21.1) 

Strengthen public health 

infrastructure to foster adaptation to 

climate change. 

58 (17.2) 62 (18.4) 151 (44.8) 66 (19.6) 

Promote behavioral strategies that 

foster adaptation to climate change. 

101 (30.0) 45 (13.4) 118 (35.0) 73 (21.7) 

Work with others to increase 

community capacity to address 

climate change. 

67 (19.9) 67 (19.9) 134 (39.8) 69 (20.5) 

Provide information about climate 

change mitigation strategies to 

clients. 

68 (20.2) 62 (18.4) 138 (40.9) 69 (20.5) 

Foster mitigation strategies at your 

workplace. 

69 (20.5) 64 (19.0) 136 (40.4) 68 (20.2) 

Participate in climate change 

discussions in the community related 

to mitigation and adaptation 

strategies. 

61 (18.1) 66 (19.6) 138 (40.9) 72 (21.4) 

Make personal choices that impact 

climate change mitigation and 

adaptation. 

168 (49.9) 23 (6.8) 74 (22.0) 72 (21.4) 

Engage in policy discussions related 

to climate change mitigation and 

adaptation. 

67 (19.9) 64 (19.0) 140 (41.5) 66 (19.6) 

6
8
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4.8 Demographic Comparisons 

The impact of demographic characteristics on questions about specific health 

outcomes of climate change (e.g. heat illness, waterborne illness, etc…), risk perception 

for local community, Canada and the world, community vulnerability, LPHA 

responsibility, ability and priority and PHN responsibility, ability and priority were 

evaluated. Comparisons were undertaken to look for differences based on geographic 

region, political leaning, main OPHS addressed by work, and age cohorts.  

4.8.1 Comparisons Based on Geographic Region of Practice 

The impacts of climate change are highly influenced by the geographical features 

and location of a locality in which it is taking place (IPCC, 2007). While the overall 

warming effect of climate will be experienced across Ontario, certain regions are 

anticipated to experience different impacts due to their geography, built environment and 

local cultural lifestyle. Comparison regions were north, southeast, central, and southwest 

(Appendix G). 

The outcome of heat related illness was found to be significantly different based 

on geographic region using the Kruskal-Wallis H test (H(3)=11.9, p=.008). Participants 

in the central region agreed more strongly than the northern region that increased heat 

illness will be a result of climate change (t=-40.1, p=.008) (Table 11).   

Participants’ perception of current local risk was found to be significantly 

different based on geographic region using the Kruskal-Wallis H test (H(3)=10.2, 

p=.017). Calculating pairwise comparisons, the southwest region agreed more strongly 

than the 
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Table 11 Comparison by region on level of agreement that heat illness is an outcome of 

climate change 

 Mean Rank Median K-W H df p 

Northern (n=104)** 128.9 3.0    

Southeast (n=67) 153.7 4.0    

Central (n=60)** 159.3 4.0    

Southwest (n=63) 150.8 4.0    

   11.9 3 .008 
**Dunn-Bonferroni t=-40.4, p=.006    

 

northern region that they were concerned about the current health-related impacts in their 

region (t=-35.8, p=.036) (Table 12). There was also a significant Kruskal-Wallis H test 

for perception of local risk in 20 years (H(3)=9.3, p=.025).  However, when pairwise 

comparisons were adjusted for multiple testing, no significant pairwise comparisons were 

noted.  

Table 12 Comparison by region on level of agreement that climate change is currently a 

local risk to their community 

 Mean Rank Median K-W H df p 

Northern (n=104)* 133.5 6.0    

Southeast (n=67) 140.8 6.0    

Central (n=60) 153.3 6.0    

Southwest (n=63)* 169.3 6.0    

   10.2 3 .017 
*Dunn-Bonferroni t=-35.8, p=.036    

 

There was a significant difference based on region in opinion on the responsibility 

of LPHAs to address climate change (H(3)=10.5, p=.015) (Table 13). Calculating 

pairwise comparisons, the central region agreed more strongly than the northern region 

that LPHA’s had a responsibility to address climate change (t=-42.0, p=.001).   
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Table 13 Comparison by region on level of agreement that local public health agencies have 

a responsibility to address climate change 

 Mean Rank Median K-W H df p 

Northern (n=103)** 131.7 6.0    

Southeast (n=68) 150.8 6.0    

Central (n=61)** 173.7 7.0    

Southwest (n=64) 149.2 6.0    

   10.5 3 .015 
**Dunn-Bonferroni t=-42.0, p=.008    

 

When analysing opinions about specific action on climate change, there were also 

some differences based on geographic region. There were differences in intention to 

foster mitigation strategies that their workplace (χ
2
 (3)=12.215, p=.007) and intention to 

participate in climate change discussions in the community (χ
2
 (3)=9.448, p=.024) (see 

Appendix K, p. 166). Specifically, respondents from the central region responded more 

positively to fostering mitigation strategies in the workplace (z=2.3, 41.4%) with a small 

effect size (Cramer’s V=0.216, p=.007) and to participating in climate change discussions 

in the community (z=2.2, 36.8%), with a small effect size (Cramer’s V=0.191, p=.024). 

Participants also had different opinions on PHN responsibility (χ
2
 (3)=12.266, 

p=.007) and PHN current action (χ
2
 (3)=8.809, p=.044)  on making personal choices that 

impact climate change mitigation and adaptation (see Appendix K, p. 164/168). When 

comparing the multiple components on PHN current action, no individual component 

reached significance. Participants from the southwest region, however, were more likely 

to disagree or be unsure (z=-2.2, 5.0%), with a small effect size (Cramer’s V=0.214, 

p=.007) about PHNs responsibility to make personal choices. 

 

 



 

72 

 

4.8.2 Comparisons Based on Political Leaning 

Previous research in the U.S. has shown political leaning to be a predictor of 

attitudes about climate change (Syal, 2010). Reported political affiliations for this 

comparison analysis were Conservative, Liberal, NDP, and ‘other’. The ‘other’ category 

included those that identified as Green Party, ‘no party/don’t know’, and ‘other’.   

There was a significant difference based on political leaning in belief that 

problems with water availability is an outcome of climate change (H(5)=13.6, p=.019) 

(Table 14). Calculating pairwise comparisons, those who indicated political affiliation 

with the NDP party agreed more strongly that water availability is a health outcome of 

climate change than those that indicated political affiliation with the Conservative party 

(t=-45.9, p=.030).  The Kruskal-Wallis H test for food insecurity also showed significant 

differences between groups (H(3)=12.5, p=.028). Pairwise comparisons, however, 

showed no significant differences.  

Table 14 Comparison by political affiliation on level of agreement that water availability is 

an outcome of climate change 

 Mean Rank Median K-W H df p 

Conservative (n=40)* 122.6 3.0    

Liberal (n=88) 148.0 3.0    

NDP (n=77)* 168.5 4.0    

Green Party (n=14) 172.2 4.0    

Don’t Know/No Party (n=71) 137.6 3.0    

Other (n=6) 175.5 4.0    

   13.6 5 .019 
*Dunn-Bonferroni t=-45.9, p=.030    

 

There was also a significant difference between groups for the variable measuring 

participants’ perception of their community’s vulnerability to climate change (H(5)=12.1, 
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p=.033) and for level of priority of climate change for their LPHA (H(5)=11.7, p=.040). 

Further analysis showed that no pairwise comparisons were significant.  

There was a significant difference based on political leaning perception of 20 year 

risks of climate change in their jurisdiction (H(5)=17.6, p=.003) (Table 15), in Canada 

(H(5)=12.5, p=.028), and in the world (H(5)=16.2, p=.006) (Table 16). No further 

pairwise comparisons were significant for 20 year risk in Canada. For 20 year risk in their 

jurisdiction, those who felt closest to the Liberal party were more likely to agree there 

was risk than those who felt closest to the Conservative party (t=-49.4, p=.026).   

Table 15 Comparison by political affiliation on level of future local risk perception in 20 

years 

 Mean Rank Median K-W H df p 

Conservative (n=40)* 111.1 5.0    

Liberal (n=87)* 160.5 6.0    

NDP (n=76) 154.7 6.0    

Green Party (n=15) 178.7 6.0    

Don’t Know/No Party (n=73) 138.4 6.0    

Other (n=6) 216.8 6.5    

   17.6 5 .003 
*Dunn-Bonferroni t=-49.4, p=.026    

 

For future risk in 20 years in the world, those who identified in the ‘other’ column 

for political affiliation were more likely to agree there was risk than those who felt 

closest to the Conservative party (t=-103.3, p=.038).   

Table 16 Comparison by political affiliation on level of world risk perception in 20 years 

 Mean Rank Median K-W H df P 

Conservative (n=40)* 114.7 6.0    

Liberal (n=86) 158.2 7.0    

NDP (n=76) 154.3 7.0    

Green Party (n=15) 176.2 7.0    

Don’t Know/No Party (n=72) 139.5 6.0    

Other (n=6)* 218.0 *    

   16.2 5 .006 
*Dunn-Bonferroni t=-103.3, p=.038    



 

74 

 

Both personal current action (χ
2
(3)=9.236, p=.026) and intention to act 

(χ
2
(3)=8.920, p=.030) had significant Chi-square statistics for strengthening public health 

infrastructure to foster adaptation to climate change based on political leaning (see 

Appendix K, p. 174/176). Respondents who identified with the Conservative party for 

political affiliation responded more positively than all other political affiliations to their 

current personal action on strengthening public health infrastructure (z=2.5, 25.0%) and 

to their intention to strengthen public health infrastructure in the future (z=2.2, 39.4%) 

with a small effect size for both personal current action (Cramer’s V=0.186, p=.026) and 

intention to act in future (Cramer’s V=0.183, p=.030). 

Participants who reported affiliation with the Conservative political party also 

responded more positively than other political affiliations on their intention to foster 

mitigation strategies in the workplace in the future (χ
2
 (3)=10.999, p=.012, z=2.6, 48.5%) 

with small effect size (Cramer’s V=0.205, p=.012) (see Appendix K, p. 176). Participants 

who responded NDP to political affiliation answered ‘yes’ more frequently to their 

perception that PHNs are currently engaging in policy discussion related to climate 

change mitigation and adaptation (χ
2
 (3)=10.049, p=.018, z=2.0, 34.8%) with a small 

effect size (Cramer’s V=0.195, p=.018) (see Appendix K, p. 170). 

4.8.3 Comparisons Based on Ontario Public Health Standard (OPHS) Addressed by Work 

Participant groups related to main OPHS addressed by work were groups who 

addressed the CDIP, family health, IDP, or ‘other’ category standards. The ‘other’ 

category included those that identified as focussing on environmental health, the 

foundational standard, emergency preparedness and ‘other’. Agreement with the 

statement that heat related illness is an outcome of climate change was found to be 



 

75 

 

significantly different based the main OPHS addressed in work (H(3)=15.394, p=.002) 

(Table 17). Those addressing the family health standard (t=-40.2, p=.041) and IDP (t=-

56.8, p=.002) were in significantly less agreement than those who identified ‘other’ that 

heat related illness would be a result of climate change. There was also differences in 

agreement that impacts will be serious in their jurisdiction in 20 years (H(3)=8.251, 

p=.041) but no significant differences were noted in the pairwise analysis. 

Table 17 Comparison by main Ontario public health standard addressed in work on level of 

agreement that heat illness is an outcome of climate change 

 Mean Rank Median K-W H df p 

CDIP
 
(n=47) 168.4 4.0    

Family Health (n=138)
 Ϯ
 149.1 3.0    

IDP (n=84) ** 132.5 3.0    

Other (n=34)**
Ϯ
 189.3 4.0    

   15.4 3 .002 
Note. CDIP = Chronic Disease and Injury Prevention, IDP = Infectious Disease Prevention 

**Dunn-Bonferroni t=-56.8, p=.002 
Ϯ
 Dunn-Bonferroni t=-40.2, p=.041 

 

Participants’ perception of LPHA’s responsibility to address climate change was 

also significantly different based on OPHS addressed (H(3)=12.519, p=.006) (Table 18). 

Those who addressed the CDIP standard (t=-52.1, p=.003) were in significantly higher 

agreement that LPHA’s had a responsibility to address climate change when compared 

with those who identified with the IDP standard. 

Table 18 Comparison by main Ontario public health standard addressed in work on level of 

agreement that LPHAs had a responsibility to address climate change 

 Mean Rank Median K-W H df p 

CDIP
 
(n=46)** 181.8 7.0    

Family Health (n=139)
 
 156.2 6.0    

IDP (n=84)** 129.7 6.0    

Other (n=34) 149.9 6.0    

   12. 5 3 .006 
Note. CDIP = Chronic Disease and Injury Prevention, IDP = Infectious Disease Prevention 

**Dunn-Bonferroni t=52.2, p=.003 
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Participants’ perception of PHN’s responsibility to address climate change was 

also significantly different based on OPHS addressed (H(3)=14.798, p=.002) (Table 19). 

Those who addressed the CDIP standard (t=-32.8, p=.003) and the family health standard 

(t=-54.0, p=.030) were in significantly higher agreement that PHNs had a responsibility 

to address climate change when compared with those who identified with the infectious 

disease standard. 

Table 19 Comparison by main Ontario public health standard addressed in work on level of 

agreement that PHNs had a responsibility to address climate change 

 Mean Rank Median K-W H df p 

CDIP (n=47)** 178.1 6.5    

Family Health (n=138)
 Ϯ
 156.9 6.0    

IDP (n=84)**
Ϯ
 124.1 6.0    

Other (n=34) 164.8 6.0    

   14.8 3 .002 
Note. PHN = public health nurse; CDIP = Chronic Disease and Injury Prevention, IDP = 

Infectious Disease Prevention 
**Dunn-Bonferroni t=54.0, p=.003 
Ϯ
 Dunn-Bonferroni t=32.8, p=.030 

 

There were significant differences in participants based on main OPHS addressed 

in their work on personal current action in engaging in policy discussions related to 

climate change mitigation and adaptation (χ
2
 (3)=20.320, p<.001) (see Appendix K, p. 

178). Participants who identified as working on the CDIP standard (z=2.5, 20.9) and as 

‘other’ (z=2.6, 24.1%) responded more positively towards current personal action on 

climate change policy than the remaining groups with a small to moderate effect size 

(Cramer’s V=0.275, p<.001). Intention to work on policy was also significant at the group 

level (χ
2
 (3)=10.817, p=.013) but no significant standardized residuals were noted for 

specific components of the Chi-square test.  
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4.8.4 Comparisons Based on Age Categories 

While no differences were identified based on age category to specific health-

related impacts of climate change, several differences were noted in the questions about 

specific actions. Specifically, differences between age groups were noted for PHN 

responsibility to work with others to increase community capacity to address climate 

change (χ
2
 (4)=12.992, p=.011) (see Appendix K, p. 182). Participants in the age category 

of 30-39 responded more negatively than other age groups towards PHNs responsibility 

to address community capacity building for climate change (z=2.5, 28.4%) with a small 

effect size (Cramer’s V=0.218, p=.011). 

Differences were also noted for both personal current action (χ
2
 (4)=20.880, 

p<.001) and intention to act (χ
2
 (4)=14.640, p=.006) on fostering mitigation strategies in 

their workplace (see Appendix K, p. 185/188). For both personal current action (z=3.6, 

30.4%) and intention to act (z=2.5, 41.2%), participants in the age category of 50-59 

responded more positively than other age groups about addressing climate change 

mitigation strategies in their workplace with a small to moderate effect size in personal 

current action (Cramer’s V=0.283, p<.001) and a small effect size in intention to act 

(Cramer’s V=0.236, p=.006). 

4.9 Testing Predictive Capabilities of TPB model on Intention to Act on Climate 

Change 

The predictive capabilities of variables representing TPB components were tested 

on four dependent variables measuring intention to act on specific actions related to 

climate change (Table 20). Given that intention to act on specific actions was measured 

as a categorical variable, logistic regression was chosen to test the models. Models 
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included one variable for each component of the TPB model: attitude, subjective norms, 

and perceived control in addition to any demographic variables that were associated with 

the outcome.  

Table 20 Predictive models tested through logistic regression 

Intention to Act 

Dependent Variable 

Independent Variables (TPB 

component) 

Potential 

Confounders 

1. To advocate to reduce 

social inequities that make 

people vulnerable to 

climate change. 

PHN responsibility (attitude) 

PHN priority (subjective norm) 

PHN ability (perceived control) 

Political Leaning 

2. To promote behavioral 

strategies that foster 

adaptation to climate 

change. 

PHN responsibility (attitude) 

LPHA priority (subjective norm) 

PHN ability (perceived control) 

Main OPHS 

standard 

addressed by 

work 

3. To work with others to 

increase community 

capacity to address 

climate change. 

LPHA responsibility (attitude) 

LPHA priority (subjective norm) 

LPHA ability (perceived control) 

Region 

4. To make personal 

choices that impact 

climate change mitigation 

and adaptation. 

NEP Scale Score (attitude) 

Current Knowledge (perceived control)
a
 

 

Political Leaning 

Years working in 

current position 

Note. TPB = Theory of Planned Behavior; PHN = public health nurse; LPHA = local public 

health agency; OPHS = Ontario Public Health Standard; NEP = New Ecological Paradigm 
a
no subjective norm component was significantly related to this dependent variable 

4.9.1 Logistic Regression on Intention to Advocate for Reducing Social Inequities 

Political leaning was the only demographic characteristic that showed an 

association with the dependent variable (see Appendix K, p. 176) and, therefore, was 

included in the model to control for its effect. It was entered in the first hierarchical step 

of the model. Those who responded ‘other’ for political leaning formed the indicator 

group for political leaning. Predictor variables that were significantly associated at the 

p=.15 level were PHN responsibility, ability, and priority and these were entered in the 

second step using a backwards stepwise procedure. Cross-tabulation tables were run to 
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examine the dispersion of the variables. The full model showed 5 of 64 cells with no 

respondents (7.8%), however, standard errors for the corresponding parameters were not 

large. The final model with significant predictors and control variable had no empty cells.  

The summary of the constant model shows that it is not a significantly good fit for 

the data, Wald(1)=0.06, p=.803. The classification table for the constant showed that the 

constant model predicted 50.8% of cases correctly. Residual Chi-square statistic 

comparing the constant (b0=-.03, SE=.13) to the overall test statistics shows that the 

control demographic variable of political leaning will not add to the predictive power of 

the model, χ
2
 (3)=7.12, p=.068. The variable was, however, included in the model as a 

control variable for other predictive variables and was forced into the model in the first 

step.  

Chi-square analysis of the new model shows that there is a significant 

improvement of the predictive ability with the final model vs. the constant (Table 21). 

The accuracy of the predictive model improved from the constant (50.8%) to the model 

(58.1%). These statistics suggest that the new model with predictor variables does fit the 

data but does not provide a lot of additional predictive capability.  

The sensitivity of the final model is 57.5% (actual intention to act correctly 

identified by the model) and the specificity of the test is 58.8% (actual uncertain or 

negative responses correctly identified by the model). The model is equally able to 

identify both positive and negative responses. Both effect size estimate statistics show 

small effect (Table 21). 

Specific predictors were analysed for their individual contributions to the model. 

PHN priority and PHN ability were removed in Step 1 and Step 2 of the backwards 
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elimination. PHN responsibility, representing the TPB attitude component, was 

significant in the final model when adjusted for political leaning (Table 21). Higher 

feelings of PHN responsibility increased the odds of their intention to act on reducing 

social inequities by 75%. The other components of TPB were not significant in the final 

model. 

Table 21 Logistic regression model for intention to advocate for reducing social inequities 

that make people vulnerable to climate change 

 B (SE) p Exp(B) 95% CI for Exp(B) 

Lower Upper 

Constant -0.67 (0.25) .007 0.51   

Political Leaning      

Other   1.00   

Liberal 0.49 (0.33) .134 1.63 0.86 3.10 

NDP 0.67 (0.34) .048 1.96 1.01 3.82 

Conservative 0.97 (0.43) .023 2.63 1.14 6.05 

PHN Responsibility 0.55 (0.27) .040 1.74* 1.02 2.94 

Note. .04 (Cox & Snell), .06 (Nagelkerke). Model χ
2
 (4)=11.43, p=.022; CI = confidence interval; 

PHN = public health nurse 

*Adjusted OR 
 

4.9.2 Logistic Regression on Intention to Promote Behavioral Strategies 

Main OPHS addressed by work was the only demographic variable that was 

shown to be associated with the dependent variable (see Appendix K, p. 180). As such, it 

was entered as a control variable in the model. The IDP standard was chosen as the 

indicator group for all other OPHS categories as the group in lowest agreement with the 

dependent variable. Predictor variables in each of the TPB components that were 

significantly associated at the p=.15 level were PHN responsibility, ability, and LPHA 

priority. Since the lack of climate change as a priority of LPHAs was cited in the open-

ended barriers section, it was included in the model instead of PHN priority. TPB 

components were entered in the second step with a backward stepwise procedure. Cross-
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tabulation tables were run to examine the dispersion of the variables. The full model 

showed 6 of 64 cells with no respondents (9.4%), however, standard errors for the 

corresponding parameters were not large. The final model with significant predictors and 

control variables showed no empty cells.  

The summary of the constant model shows that it is a significantly good fit for the 

data, Wald(1)=14.50, p<.001. The classification table for the constant showed that the 

constant model predicted 61.9% of cases correctly. Residual Chi-square statistic 

comparing the constant (b0=-.49, SE=.13) to the overall test statistics shows that the 

control demographic variable of main OPHS addressed by participant`s work will not add 

to the predictive power of the model, χ
2
 (3)=4.83, p=.185. The variable was, however, 

included in the model as a control variable for other predictive variables and was forced 

into the model in the first step. 

Chi-square analysis of the new model with predictor variables to the constant 

shows that there is a significant improvement of the predictive ability with the final 

model vs. the constant (Table 22). The accuracy of the predictive model rose from the 

constant (61.9%) to the model (67.3%). These statistics suggest that the new model with 

predictor variables does fit the data but does not provide a lot of additional predictive 

capability.  

The sensitivity of the final model is 31.3% (actual intention to act correctly 

identified by the model) and the specificity of the test is 89.4% (actual uncertain or 

negative responses correctly identified by the model). The model is better able to predict 

negative responses than positive responses. Both effect size estimate statistics show small 

effects (Table 22). 
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Specific predictors were analysed for their individual contributions to the model. 

PHN ability was removed in Step 1 of the backwards elimination. PHN responsibility and 

LPHA priority, representing attitudes and subjective norms of the TPB, remained 

significant in the final model (Table 22) when controlling for main OPHS addressed by 

participants work. They were both positively associated with intention to act, with PHN 

responsibility being the strongest predictor followed by LPHA priority. When 

participants responded more positively to PHN responsibility and LPHA priority, they 

had about two times the odds, respectively, of responding positively to intention to act on 

promoting behavioral strategies. PHN ability, representing perceived behavioral control 

was removed prior to the final model. 

Table 22 Logistic regression model for intention to promote behavioral strategies that foster 

adaptation to climate change 

 B (SE) p Exp(B) 95% CI for Exp(B) 

Lower Upper 

Constant -1.19 (0.29)  0.30   

OPHS      

IDP   1.00   

CDIP
 

-0.13 (0.43) .771 0.88 0.38 2.06 

Family Health 0.27 (0.33) .411 1.31 0.69 2.50 

Other 0.69 (0.47) .143 2.00 0.79 5.04 

PHN Responsibility 0.75 (0.28) .008 2.11* 1.22 3.66 

LPHA Priority 0.72 (0.28) .010 2.06* 1.19 3.57 

Note. .07 (Cox & Snell), .10 (Nagelkerke). Model χ
2
 (5)=19.96, p=.001;CI = confidence interval; 

OPHS = Ontario Public Health Standard; IDP = Infectious Disease Prevention; CDIP = Chronic 

Disease and Injury Prevention; LPHA = local public health agency 

*Adjusted OR 

 

4.9.3 Logistic Regression on Intention to Work with Others to Increase Community 

Capacity 

Participant region was the only demographic variable that was shown to be 

associated with the outcome variable for this regression analysis (see Appendix K, p. 

166). Northern region was used as the comparison group for all other regions as 
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participants in this region showed the lowest agreement with the dependent variable. 

Predictor variables that were significantly associated at the p=.15 level were LPHA 

responsibility, ability, and priority. Cross-tabulation tables were run to examine the 

dispersion of the variables. The full model showed 10 of 64 cells with no respondents 

(15.6%), however, standard errors for the corresponding parameters were not large. The 

final model with significant predictors and control variables showed two of 32 cells as 

empty (6.3%).  

The summary of the constant model shows that it is a significantly good fit for the 

data, Wald(1)=59.82, p<.001. The classification table for the constant showed that the 

constant model predicted 75.3% of cases correctly. Residual Chi-square statistic 

comparing the constant (b0=-1.11, SE=.14) to the overall test statistics shows that the 

control demographic variable of region will not add to the predictive power of the model, 

χ
2
 (3)=6.01, p=.111. Since it was being used as a control variable, however, it was forced 

into the model in the first step. 

Chi-square analysis of the new model with predictor variables to the constant 

shows that there is a significant improvement of the predictive ability with the final 

model versus the constant (Table 23). The accuracy of the predictive model has risen 

from the constant (75.3%) to the model (77.2%). These statistics suggest that the new 

model with predictor variables does fit the data but does not provide a lot of additional 

predictive capability.  

The sensitivity of the final model is 18.8% (actual intention to act correctly 

identified by the model) and the specificity of the test is 96.4% (actual uncertain or 

negative responses correctly identified by the model). The model is better able to predict 
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negative responses than positive responses. Both effect size estimate statistics show small 

effect (Table 23). 

Specific predictors were analysed for their individual contributions to the model. 

LPHA ability was removed in Step 1 of the backwards elimination as not significant. 

LPHA responsibility and LPHA priority were significant in the final model (Table 23) 

while controlling for region. More positive responses to LPHA responsibility resulted in 

almost three times the odds of responding positively to intention to work with others to 

increase community capacity and more positive responses to LPHA priority resulted in 

almost two times the odds. These results again show the attitudes and subjective norms 

components as more important than perceived behavioral control.  

Table 23 Logistic regression model for intention to work with others to increase community 

capacity to address climate change 

 B (SE) p Exp(B) 95% CI for Exp (B) 

Lower Upper 

Constant -2.08 (0.34)  0.13   

Region      

Northern   1.00   

Southwest 0.07 (0.43) .862 1.08 0.47 2.49 

Southeast 0.11 (0.43) .807 1.11 0.48 2.60 

Central 0.57 (0.41) .160 1.77 0.80 3.93 

LPHA Responsibility 1.02 (0.31) .001 2.78* 1.51 5.12 

LPHA Priority 0.68 (0.31) .028 1.98* 1.08 3.65 

Note. .09 (Cox & Snell), .13 (Nagelkerke). Model χ
2
 (5)=24.18, p<.001; CI = confidence interval; 

LPHA = local public health agency 

*Adjusted OR 

 

4.9.4 Logistic Regression on Intention to Make Personal Choices 

Political leaning and years working in their current position were the two 

demographic variables that were shown to be associated with the dependent variable (see 

Appendix K, p. 176). They were both entered as control variables in the model. As used 

before, ‘other’ was used as the indicator group for all other political leaning. Predictor 
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variables that were significantly associated at the p=.15 level were NEP Scale Score and 

current knowledge. Since this action was focused on personal behavior, variables that 

were at the individual level rather than at the LPHA or PHN level were used. No 

component representing subjective norms was significantly associated with the outcome 

and so no component was included in the model. Cross-tabulation tables were run to 

examine the dispersion of the variables. The full model showed 26 of 128 cells were 

empty (18.8%), however, standard errors for the corresponding parameters were not 

large. The final model with significant predictors and control variables showed no cells 

without respondents.  

The summary of the constant model shows that it is a significantly good fit for the 

data, Wald(1)=15.59, p<.001. The classification table for the constant showed that the 

constant model predicted 63.1% of cases correctly. Despite the fact that residual Chi-

square statistic, χ
2
 (3)=8.62, p=.071, shows that the addition of region does not add to the 

predictive power of the model over the constant (b0=-0.54, SE=.14), the variable was 

forced into the model to control for its effect. 

Chi-square analysis of the new model with predictor variables to the constant 

shows that there is a significant improvement of the predictive ability with the final 

model vs. the constant (Table 24). The accuracy of the predictive model has risen from 

the constant (63.1%) to the model (71.2%). These statistics suggest that the new model 

with predictor variables does fit the data but does not provide a lot of additional 

predictive capability. The sensitivity of the final model is 87.8% and the specificity of the 

test is 43.0%. The model is better able to predict positive responses than negative 

responses. Both effect size estimate statistics show small effect (Table 24). 
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Table 24 Logistic regression model for intention to make personal choices that impact 

climate change mitigation and adaptation 

 B (SE) p Exp(B) 95% CI for Exp (B) 

Lower Upper 

Constant -0.91 (0.37)  0.40   

Political Leaning      

Other   1.00   

NDP 0.25 (0.37) .508 1.28 0.62 2.66 

Liberal 0.26 (0.37) .480 1.29 0.63 2.65 

Conservative 1.54 (0.57) .007 4.67 1.52 14.35 

Years in Current Position 0.04 (0.02) .109 1.04 0.99 1.09 

NEP Scale Score      

1
st
 Quartile   1.00   

2
nd

 Quartile 0.83 (0.40) .036 2.29* 1.06 4.96 

3
rd

 Quartile 1.55 (0.42) <.001 4.73* 2.10 10.65 

4
th
 Quartile 1.32 (0.40) .001 3.74* 1.70 8.24 

Note. .11 (Cox & Snell), .15 (Nagelkerke). Model χ
2
 (7)=27.39, p<.001; CI = confidence interval; 

NEP = New Ecological Paradigm 
*Adjusted OR 

 

Analysis of individual predictors showed that current knowledge was removed in 

Step 1 of the backwards elimination. All NEP scale score quartiles versus the baseline 

quartile were significant in the final model when adjusted for political leaning and years 

in current position (Table 24). The NEP scale score was positively associated with 

intention to act with NEP scale score with the 3
rd

 quartile being the strongest predictor 

followed by 4
th

 quartile, and 2
nd

 quartile. Participants who responded in the 3
rd

 quartile 

had almost five times the odds of responding positively to intending to make personal 

choices compared with those in the 1
st
 quartile. Those who responded in the 4

th
 and 2

nd
 

quartile had almost four times and just over two times the odds, respectively, of 

responding positively when compared with those who responded in the 1
st
 quartile. 

Participants who responded in the 3
rd

 quartile for NEP scale score were compared with 

other quartiles using Chi-square statistic and Kruskal-Wallis H test to ascertain if any 

differences in demographic characteristics were present in the group. Those who 
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responded in the 3
rd

 quartile do not appear to be any different from other respondents on 

demographic characteristics.   
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Chapter 5 

Discussion 

Results of this survey indicate that public health nurses (PHNs) in Ontario are 

concerned about climate change and the related health impacts in their region. Answering 

the primary research question, the majority of participants believe that local public health 

agencies (LPHAs) and PHNs have a responsibility to address the health impacts of 

climate change. When questioned about specific actions that they are taking or could take 

in their practice, PHNs were most likely to agree that they should advocate to reduce 

social inequities that make people vulnerable to climate change and make personal 

choices that impact climate change mitigation and adaptation. When asked about which 

actions PHNs should take in their practice, however, the majority of PHNs agreed that 

PHNs should act on all of the below listed actions:  

1. Advocate for reducing social inequities that make people vulnerable to climate 

change. 

2. Strengthen public health infrastructure to foster adaptation to climate change. 

3. Promote behavioral strategies that foster adaptation to climate change. 

4. Work with others to increase community capacity to address climate change. 

5. Provide information about climate change mitigation strategies to clients. 

6. Foster mitigation strategies at your workplace. 

7. Participate in climate change discussions in the community related to mitigation 

and adaptation strategies. 

8. Make personal choices that impact climate change mitigation and adaptation. 



 

89 

 

9. Engage in policy discussions related to climate change mitigation and adaptation. 

The participants responded, however, with lessening agreement to the statements that 

LPHAs and PHNs have the ability and LPHAs and PHNs are prioritizing climate change. 

PHNs note that they lack resources and support to implement action on climate change.  

When assessing the secondary research questions, it was found that PHNs have 

positive attitudes towards the environment but feel they are only moderately 

knowledgeable about climate change. In particular, they had trouble making top-of-mind 

associations with climate change and specific health impacts. However, when questioned 

about specific health impacts, they had agreement with the majority of the risks listed. 

The majority do, however, believe that there is a local risk and that portions of their local 

community are particularly vulnerable.   

In answer to the final secondary research question, the results for comparisons 

between groups show that the beliefs of PHNs working in the northern region differ most 

often from those of other regions including in the expected health impact of heat-related 

illness and in responsibility to address climate change in their work. Results for 

differences based on political affiliation were mixed with more Conservative participants 

sometimes noting stronger agreement with certain variables and sometimes more left-

leaning participants noting stronger agreement with other variables. Differences in beliefs 

were also noted by Ontario Public Health Standard (OPHS) addressed by participants, in 

particular showing that those working on the infectious disease prevention (IDP) standard 

were less likely to agree with health impacts of climate change and responsibility to 

address climate change.  
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5.1 PHNs top-of-mind Associations with Climate Change 

Open-ended questions showed that PHNs had trouble making the link between a 

climate change related event and the associated health impact, often listing the climatic 

event as the health impact rather than the actual impact (i.e. drought rather than its impact 

on food security, respiratory illness or mental health). Similar to the results of this study, 

Cardwell and Elliott (2013) made the same observation in their study of residents of the 

Golden Horseshoe region of southern Ontario. They noted that residents reported that 

health impacts would be a result of climate change but had trouble making the links to 

specific health impacts. Berry et al. (2009) also noted in their national survey that 

Canadians had trouble citing specific health impacts unless prompted. These findings 

indicate that participants are not yet making connections between environmental issues 

and events that are climate change related and specific health impacts. If they have 

trouble making specific connections like this, this could indicate trouble making links to 

current programming in public health or programs and policies that might be needed in 

the future.  

5.2 Theory of Planned Behavior 

In comparison with the research done by Polivka et al. (2012) with public health 

nursing administrators in the U.S., PHNs in Ontario were more likely to agree that 

climate change was currently having local impacts.  For 20 year future impacts in the 

local jurisdiction, the country, and the world, participants had similar levels of response. 

The participants in this survey also ranked health effects differently than their American 

counterparts, placing air quality as their top health concern rather than vector-borne 

illness. For PHNs in Ontario, air quality was followed by sunburn/skin cancer and 
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flooding related illness as the most frequently selected impacts. Air quality and breathing 

problems were also noted as top concerns in Berry et al.’s (2009) survey of Canadians. In 

Cardwell and Elliott’s (2013) study in Ontario, similar health outcome responses to the 

current study were most frequently mentioned including air pollution, sunburn/cancer, 

and heat. This difference with those in the U.S. may be as a result of differing 

responsibilities between PHNs in Ontario and those in the U.S. as well as differing 

impacts based on geographic region. 

The responses however also differed from those of Ontario public health officials. 

Paterson et al. (2012) noted that officials ranked extreme heat as their top concern related 

to climate change rather than air quality. Air quality was ranked as the third most 

important health impact by Ontario public health officials after storms and floods. The 

differences noted with Ontario public health officials is interesting and may represent an 

area where this study’s responses were skewed by an overrepresentation of those in the 

northern region who were less concerned with heat-related illness. The results may also 

differ due to the focus of PHNs versus Ontario public health officials. The majority of 

participants addressed family health as the main OPHS addressed by their work. Air 

quality and respiratory illness are common issues for young children and therefore may 

have ranked higher on in priority because of the focus of PHN work. This finding 

indicates the importance of having front-line PHN opinions when making decisions about 

programming. 

The New Ecologic Paradigm scale score is a measure that has been used in 

numerous studies to assess basic environmental attitude. The majority of participants in 

this study had positive environmental attitudes. This finding is similar to Syal et al.’s 
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(2011) study of environmental health managers in the U.S. who had, on average, a 

slightly positive attitude. Despite previous evidence that the scale has been negatively 

related to age and positively related to liberalism (Dunlap et al., 2000), the current study 

did not find any associations between the scale and demographic variables. The study did 

find that NEP scale score results were correlated with self-reported level of knowledge 

about climate change, similar to previous studies (Dunlap et al., 2000). 

The majority of participants acknowledged that responsibility for addressing 

climate change rests on both LPHAs and PHNs, but were less positive about their 

respective abilities to tackle climate change and the level of priority given to the issue. 

The majority of PHNs did not feel that other PHNs were currently addressing many of 

the action areas for climate change and they did not feel that it was a priority, decreasing 

the societal and peer pressure to address the issue. They did, however, indicate that they 

felt it was a higher priority for PHNs versus LPHAs. This finding highlights that PHNs 

are in an optimal position to advocate for the issue as they do not yet feel that it is a 

priority for their agency.  

Knowledge is a significant component of understanding and feeling in control of 

behavior. Since PHNs ranked their knowledge moderately, this is potentially a barrier to 

their perception of control over whether they can address climate change. Open-ended 

questions also highlighted barriers classified as the components of subjective norms and 

perceived behavioral control. The PHNs responses highlighted the need for more 

education to increase their perceived ability to address climate change. The participants 

also recommended clearer provincial government and LPHA management direction in 
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creating action in this area to increase the perception that the issue is important for peer 

and work influencers.  

Political will, federal support and partnership were all noted by Ontario public 

health officials, as well, as enablers for addressing climate change in Paterson et al.’s 

(2011) study. A recent article by Lesnikowski et al. (2013) highlights national-level 

factors that affect planned, public adaptation to the health impacts of climate change. 

They highlight that national policy commitments are needed to drive higher levels of 

adaptation in a country. This corresponds with PHNs opinions in the current study that 

they would require policy commitments from the government in order to pursue climate 

change in their work.  

The questions around specific actions were created for this survey based on the 

Canadian Nurses Association (CNA) suggested actions for nurses and so are not 

comparable to any previously conducted research (CNA, 2008). PHNs were more likely 

to agree with actions that had to do with creating adaptation in their communities and 

with individuals or personal action as opposed to actions addressing mitigation efforts. 

They agreed most strongly that PHNs should address social inequities that create 

vulnerable populations, provide behavior change information to clients about adaptation, 

work with community partners to increase capacity and make personal choices that 

impact mitigation and adaptation. The favouring of adaptation actions is interesting in the 

context of public health work.  

While adaptation can help to prevent ill health as a result of climate impacts, 

efforts to mitigate climate change could have an impact on preventing the impacts (and 

therefore the health issues) in the first place. Potentially, PHNs view mitigation efforts as 
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in the control of other governmental areas. Many mitigation efforts involve changes in 

energy use and the built environment which have been highlighted in the Ministry of the 

Environment action plan for climate change (Ministry of the Environment, 2011). PHNs 

may perceive that the Ministry of the Environment is responsible for the promotion of 

mitigation activities. Despite the differences in level of agreement, the majority of 

participants agreed that each action was an activity in which PHNs should be 

participating.   

Opportunities for PHNs to act on some of the specific actions are present in the 

literature around climate change adaptation and mitigation. Poutiainen, Berrang-Ford, 

Ford, and Heymann (2013) looked at the issue of climate change adaptation as a focus of 

civil society organizations. They encouraged public health organizations to collaborate 

with these organizations to increase community adaptation to climate change. Poutiainen 

et al. (2013) highlighted that many civil society organizations have limited their action to 

focussing more on awareness and research activities. The authors indicated that limited 

consideration is given in these organizations to programs or activities related to 

vulnerable groups. They also emphasized that these actions are led by environmental 

organizations rather than civil society organizations with a health mandate. Partnering 

with civil society organizations is an opportunity for PHNs to work with community 

partners to increase capacity, an action that PHNs felt more strongly fell within their role. 

The results related to personal current action and intention to act in the next five 

years are interesting to consider in conjunction with the previous participant responses on 

the components of theory of planned behavior (TPB). Participants’ highest positive 

response to current action and intention to act was to the activity of advocating to reduce 
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social inequities that increase vulnerability to climate change. This finding is interesting 

because the action of reducing social inequities crosses over into many areas of current 

work in LPHAs. In particular, in the past two years, funding was offered to LPHAs to 

hire two PHNs per LPHA to address social determinants of health. This role has been 

interpreted in many LPHAs to mean addressing social inequities and working on 

components of social determinants of health that make populations vulnerable to poor 

health. It is no surprise, therefore, that PHNs see this as a role for PHNs in the province 

and see themselves working in this capacity.  

The second most commonly cited behavior for current action and intention to act 

in the future was making personal choices. This ranking of personal action speaks to the 

fact that, at the organizational and provincial level, participants indicate that they do not 

feel supported to address climate change in their work. As a result, currently, they are 

only able to make changes in their personal life. This also ties back to their feelings that 

climate change is a higher priority for PHNs than for the LPHAs in which they work. 

In general, action on behaviors specific to climate change that would not 

crossover in other areas like reducing social inequities and that are not about practice in 

their personal life (i.e. actions that rely on organizational support), was limited. When 

asked if they intended to act on the specific actions five years in the future, participants’ 

responses show hesitancy, congruent with the assertion in the TPB model that intention 

can act as proxy for actual behavior. This highlights a couple of key areas for 

development needed in order to increase discussion around climate change mitigation and 

adaptation including education and governmental advocacy for inclusion of the issue 

more clearly and broadly in the OPHS.  
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5.3 Difference Based on Demographic Comparisons 

Results from the analysis showed some differences in opinions based on 

geographic region. Of particular interest was that heat-related illness was more highly 

ranked in the central region as a health impact of climate change than in the northern 

region. This is interesting as it highlights the different health impacts that can be felt 

based on geography. Seguin (2008) highlighted the risk of heat for the central corridor of 

the province in the report from Health Canada on health impacts of climate change. 

Based on the findings from this study, PHNs in the central region are aware of their 

heightened risk and more concerned about heat than those from the northern region.  

In addition to differences based on heat-related illness, the northern region also 

showed a lower level of agreement than the central region on belief about LPHAs 

responsibility to address climate change. This result may stem back to the fact that they 

also indicated less concern for the risk of local impacts in their jurisdiction.  

Political affiliation was found to be significant in the study by Polivka et al. 

(2012) and was used to evaluate differences in opinions in this study as well. Participants 

who identified with the NDP were more likely to agree that PHNs were currently 

engaging in policy discussions around climate change. Those identifying with NDP were, 

also, more likely to agree that water availability is an issue with climate change. This 

concern with water availability may be related to the NDPs strong ties with unions. In 

recent years, large unions have been voicing concern about the privatization of water 

(Canadian Union of Public Employees, 2014). As a result, those that support the NDP 

may be more aware of the issue of water availability. 
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Interestingly, differing from Polivka et al’s (2012) findings, Conservative 

affiliation was found to be positively associated with intention to act on strengthening 

public health infrastructure to address climate change and on fostering mitigation 

strategies in their workplace. Polivka et al. (2012) found higher numbers of participants 

that identify as conservative who did not believe that humans were causing climate 

change, while this study showed no differences in opinions about the causes of climate 

change. The political systems in Canada and the U.S. are quite different and those that 

identify as conservative in a survey in the U.S. may be very different from those who 

identify in Canada. 

Some significant differences were also noted for main OPHS addressed by 

participants’ work. In particular, those who focussed on the chronic disease and injury 

prevention (CDIP) standard and family health standard showed higher levels of 

agreement than those who identified IDP on the variables of PHN responsibility to 

address climate change. Participants’ primary health concern related to climate change 

was air quality rather than health concerns related directly to the IDP standards. In 

particular, vector-borne illness was ranked very low by PHNs in the province as a health-

related outcome of climate change.  Participants in IDP may not be as aware of health 

concerns that would be most relevant to their work. If they are unaware of concerns 

specific to their department, they may not see the relevance to LPHA or PHN practice.  

Those participants whose work focussed on the CDIP standard also responded 

more positively to personal current action on policy. Higher levels of current action on 

policy in CDIP could be related to the nature of the objectives in the CDIP standard. 

CDIP standards include requirements for staff to work on building health public policy 
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with municipal governments around healthy living topics. IDP standards do not include 

municipal policy work in their objectives, instead the focus is on public awareness, 

outbreak management, and community capacity building. As well, many of those 

working on family health standards are involved in direct service provision through the 

provincial Healthy Babies, Healthy Children program.  

5.4 Prediction of Intention to Act on Climate Change 

Prediction models were created for four of the nine specific actions on climate 

change. Models were created for the following actions: 1) advocating to reduce social 

inequities that increase vulnerability to climate change, 2) promoting behavioral 

strategies that foster adaptation, 3) working with others to increase community capacity, 

and, 4) making personal choices. The models for intention to act within public health 

work utilized one predictive variable to represent each component of the TPB. These 

variables included beliefs about PHN or LPHA responsibility, ability, and priority. LPHA 

priority was used when possible as many PHNs noted it as a barrier to their action on 

climate change. The model for personal action used the elements of current knowledge 

and NEP scale score as they were associated with personal beliefs and ability rather than 

beliefs about action in PHN work.   

The adjusted model with the best fit was the model predicting personal action. 

Two predictors were used in conjunction with two control variables and they predicted an 

additional 8.1% of variation beyond the constant model. The second best model was that 

of reducing social inequities, predicting an additional 7.3% of responses beyond the 

constant. The two actions that predicted specific climate change actions did not model as 

well, predicting 5.4% and 1.9% of additional variation beyond the constant model. This 
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could be related to the quality of the data since there was a greater difference between 

those who agreed and those who disagreed in the two actions that produced lower 

predictive capabilities. This means that the constant explained a higher amount of 

variation in the data and only small additions were able to be made to the constant by the 

addition of predictors. In addition, the TPB model was designed to predict individual 

behavior which could explain why it worked best for personal practices rather than 

practices within the workplace. Specific factors that influence work behavior like 

organizationally directed role responsibilities and supervisor/organizational support were 

not as easy to classify in the TPB model and may represent an additional area for 

development in order to make the TPB model more relevant to work behavior. Due to 

risks of incomplete information, other factors could also not be entered into the model, 

resulting in the potential of missing a significant predictor variable.  

 Since predicting intention to act on climate change in PHN work is a new area, 

this is potentially an area where model building can be refined further. In the U.S, Syal et 

al. (2011) used a path model to predict the presence of climate change adaptation 

programs in environmental health departments. Syal et al. (2011) found that 

environmental attitude, political views, and gender predicted risk perception, which then 

predicted the presence of adaptation models. While the findings of Syal et al.’s study are 

similar in that attitude was a significant predictor in every model tested, a number of the 

factors in Syal et al.’s model were not related to the specific actions in this study and 

therefore not included in the predictive model. Similar to Kahlor (2007), the study 

models found attitude and subjective norms but not perceived behavioral control were 

predictors for some or all (in the case of attitude) of the models. In contrast, however, the 
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models tested in this study found that variables representing attitude to have more 

predictive value than subjective norms. Further studies with larger sample sizes would be 

helpful to elicit the factors that predict intention to act. 

5.5 Limitations 

Due to the varying structures of public health departments across the country and 

the world, the results are generalizable only to those agencies in Ontario and to Ontario 

PHNs. Further studies should be undertaken to assess their validity with other PHN 

populations. Results should also be interpreted with caution as the response rate was only 

20%, limiting the generalizability of the results. There is the potential for selection bias 

based on the low response rate with those who felt strongly about the issue of climate 

change responding to the survey more frequently than those that did not. 

In addition, the sample obtained for the study was not fully representative of 

PHNs in the province with an oversampling of those working in the north and an under-

representation of those working in the central region. Proportionally, those respondents 

working in northern Ontario had a larger influence on the results of the study. In 

particular, some differences were noted in the geographic comparison on opinions of 

those in the north versus those in other regions on certain issues. Participants in the 

northern region were less likely to rank heat-related illness as a concern of climate 

change and they were less likely to believe that climate change is a local risk now and in 

the future for their communities. This means that these issues may be ranked lower than 

if there had been a representative sample of PHNs in the province. Some demographic 

comparisons other than geographic region showed that the sample was similar to that of 

the provincial population (e.g. work status, position and age) while others showed small 
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but significant differences (e.g. gender). Differences were unable to be evaluated on 

gender due to the small number of those responding as male.  

Another limitation is the nature of the survey tool as solely self-report measures. 

Self-report questionnaires are often criticized for concerns related to biased responses. 

While some work was implemented to ensure validity and reliability of the survey tool, 

the role of bias in self-report responses cannot be completely erased. The study design is 

also a single snapshot of PHN opinions; this will not reflect the changing opinions on an 

issue that is currently evolving in an ongoing manner.  

The survey was also not fully implemented as intended with fewer reminder e-

mails going out to a number of the PHNs through chief nursing officers and a secondary 

data collection method that did not include every PHN in the central region (as 

approximately 50% of PHNs decline to participate in the College of Nurses of Ontario’s 

home mailing list). The differences in chief nursing officers’ fulfillment of the 

recruitment e-mails potentially influenced the response rate and allowed for an 

overemphasis of those that respond early to surveys and potentially those that are more 

interested in the topic. The smaller sampling group of PHNs from the home mailing list 

potentially created selection bias as a number of PHNs opt out being on the list in the first 

place. As a non-experimental cross-sectional survey, the study also does not allow for 

cause and effect relationships to be identified.  

The final limitation to note is that this research does not address the venues in 

which PHNs could address climate change in order to provide a positive launching point 

for their future work. It also does not address their beliefs about actions outside of their 

department that are occurring or their beliefs about linking to those initiatives.  
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5.6 Implications for Nursing Practice 

As the first survey assessing front line public health practitioner’s knowledge, 

attitudes and beliefs about climate change, this research has great significance to the field 

of population health and climate change. The information collected in this survey 

provides baseline data about PHNs’ knowledge and attitudes about the environment and 

climate change, perceptions of what can be done about climate change and thoughts 

about action at LPHAs. The study has identified some of the unique challenges faced by 

front line practitioners in addressing this issue, as opposed to the more frequently studied 

managers and senior officials, and provides some thoughts on future development of the 

issue. Certain questions highlighted the differences in opinions between front-line 

practitioners and senior officials (i.e. health concerns) and underline the importance of 

including front-line practitioners in the development of work in this area. 

For nursing practice in particular, the study provides some impetus for creating 

the opportunity for nurses to address climate change as an important determinant of 

health. PHNs were interested in the issue and reported seeing a role for PHNs to integrate 

the issue into their practice. This study provides some insight into how nurses believe 

they can address this issue in their practice, highlighting agreement with the CNA list of 

actions of nurses, as well as some information about what they believe is currently 

happening across the province in this area. This research also draws attention to the 

educational needs of PHNs with regards to climate change through the questions about 

their knowledge. PHNs identified knowledge and training as key areas for development. 

The study highlights the need for development of modules, webinars and other learning 

opportunities for PHNs at LPHAs as well as integration of climate change and 
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environmental health content as emerging issues related to the health of Canadians into 

the undergraduate nursing curriculum. In a study by Richardson, Grose, Doman, and 

Kelsey (2014), they showed that undergraduate nursing students can be engaged in the 

issue of sustainability and climate change. They used hands-on-scenario activity during 

clinical skills development to highlight the relationship of climate change to resource 

scarcity and then directly to their work. This training links in well with CNA’s action 

around fostering mitigation strategies in PHN workplaces. A model presented by 

Kangasniemi, Kallio, and Pietila (2013) in a recently published a critical interpretive 

synthesis on environmentally responsible nursing, highlighted actions that nurses can 

take in their workplaces to foster mitigation. The model identified key targets for energy 

use, water use, consumption, use of products and purchasing and waste management that 

nurses can advocate for in their workplace. The model then emphasized needed tools for 

nurses to pursue the issue of mitigation activities in their workplace.  

This work also provides information to policy makers, showing that PHNs are 

interested in the issue, indicating that they feel it is a higher priority for PHNs than for 

LPHAs in general, and can see themselves as being responsible for specific actions. The 

study highlights the need for policy makers to integrate climate change into the OPHS to 

guide public health mandate before action can be taken by front-line staff. It also 

emphasizes the need to ensure that managers within an organization are supportive of the 

work.  

5.7 Conclusion 

Despite calls to action for public health work addressing climate change from 

many different government and non-governmental organizations, several serious gaps 
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still exist. In particular, information about the knowledge, attitudes, and beliefs around 

climate change in the public health nursing (PHN) sector, actual engagement in climate 

change practice by PHNs and information about incorporation of climate change into the 

nursing curriculum in colleges and universities is missing. Using a cross-sectional online 

survey, this study provided information about PHNs knowledge, attitudes, and beliefs 

about action on climate change. Results showed that, while nurses are interested in the 

issue, concerned about the risks and believe that they and their organizations have a 

responsibility to address climate change, several barriers exist in their ability to do work 

in the area including a lack of provincial mandate. As the largest group of front-line staff 

in public health, PHNs have an opportunity to provide leadership by advocating for 

climate change mitigation and adaptation. This study showed that PHNs are prepared to 

address the issue if barriers are addressed including information about local impacts and a 

provincial mandate. Through their role in promoting health and preventing disease, PHNs 

have the skills to build healthy public policy, encourage community action, strengthen the 

role of the health system, help clients develop personal skills, and create supportive 

environments to protect the health of their communities in the face of climate change. 

Further research could look into ways to address the barriers cited in this research and to 

further analyze the integration of climate change into PHNs’ work. In addition, future 

research could address the incorporation of environmental health and climate change 

information into the undergraduate health promotion nursing curriculum.  
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Appendix B 

Letter of Consent 

Analysing Ontario Public Health Nurses knowledge, attitudes and beliefs about roles and 

responsibilities towards climate change 

You are being invited to participate in a research study directed by Megan Laan, MSc 

student, to analyse the knowledge, attitudes and beliefs about roles and responsibilities in 

addressing climate change of Ontario public health nurses. This study has funding from a 

research grant of the Community Health Nurses Initiatives Group, interest group of the 

Registered Nurses Association of Ontario. This study has been reviewed for ethical 

compliance by the Queen’s University Health Sciences and Affiliated Teaching Hospitals 

Research Ethics Board.  

 

1. The purpose of this study is to understand Ontario public health nurses knowledge 

and attitudes towards climate change and understand their perception of roles and 

responsibilities in addressing the health effects of climate change in their practice. 

You will be considered for the study if you are public health nurse working in a 

local public health agency in Ontario part-time or full-time. Nurses working in 

management roles or on a casual basis are not included in this study. 

2. Participants simply need to click on the acceptance button and complete the 

online survey. No further requirements will be necessary.  

3. There are no known risks to participating in the study. You do not have to answer 

any questions that you do not wish to and can withdraw from the study at any 

time. 

4. As a token of goodwill, a donation of $1 for each completed survey up to a 

maximum of $1200 will be made to a not for profit environmental organization in 

Canada and you will receive a copy of the results of this study. 

5. All information obtained during the course of this study is strictly confidential and 

your anonymity will be protected at all times. The online survey tool, 

FluidSurveys
©
, provides security features to ensure your data is encrypted and 

data is hosted in Canada so it is not subject to the United States Patriot Act. Once 

downloaded by the researcher, data will be stored in encrypted electronic files on 

a password protected laptop and will be available only to the principal 

investigator and researchers associated with the study. If you choose to provide 

your name and contact information for further studies in the second survey, your 

data will be stored on an encrypted USB in a locked filing cabinet and will never 

be connected with the initial survey. You will not be identified in any publication 

or reports. 

6. Your participation in this study is voluntary. You may withdraw from this study at 

any time. 

DETA 

By clicking the next button on this survey, you are acknowledging that you have read and 

understand the consent form for this study, understand the purpose and procedure of this 

study, have been given sufficient time to consider the above information and to seek 
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advice if you choose to do so, have had the opportunity to ask questions which have been 

answered to your satisfaction, and am voluntarily moving forward with this study. If at 

any time you have further questions, problems or adverse events, you can contact:  

Megan Laan, RN, MScN student at 3msc@queensu.ca 

or 

Dana Edge, RN, PhD 

Associate Professor, School of Nursing at 613-533-6000 ext. 74765 

 

If you have questions regarding your rights as a research participant you can contact  

 

Dr. Albert Clark, Chair, Queen’s University Health Sciences and Affiliated Teaching 

Hospitals Research Ethics Board at 613-533-6081. 
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Appendix C 

E-mail Permission for Survey Tool Use 

E-mail correspondence with J. Mac Crawford for survey tool used in Syal (2010), Syal et al. 

(2011), and Polivka et al. (2012). 

 climate change instrument  

Crawford, John [jcrawford@cph.osu.edu]  
Sent:  September 26, 2012 10:11 AM  

To:  Megan Laan  

Attachments:  PHPID-CWC Survey from                              -                                    ) 

      
Hi Megan – Dr. Polivka forwarded me your e-mail requesting our data collection instruments. 
We are happy to share them – but would appreciate an acknowledgement in any future 
publications.  
  
I have sent you our entire questionnaire for both environmental health and nursing directors. 
These come directly from Checkbox, the on-line survey system we used. You should be able to 
cut and paste easily – but the files take a few seconds to load (don’t give up if it seems to take a 
while). Note that the latter portions of the questionnaires address peak oil – not sure if you’re 
interested in that too, but feel free to use what you think is of most interest to you. Let me 
know if you have any questions. 
  
Best, 
  
Mac 
  
J. Mac Crawford, RN, MS, PhD 
Associate Professor of Clinical Public Health 
Division of Environmental Health Sciences 
The Ohio State University College of Public Health 
404 Cunz Hall, 1841 Neil Avenue 43210-1351 
(P) 614-247-4936 
(F) 614-292- 4053 
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E-mail correspondence with P. Berry and M. Pajot for survey tool used in Berry et al. (2009). 

 

Fw: Climate Change Survey Tools  

Peter Berry [Peter.Berry@hc-sc.gc.ca]  

Sent:  April 26, 2013 8:18 PM  

To:  Megan Laan  

Cc:  Mark.Pajot@peelregion.ca  

Attachments:                                          )                                            ) 

      

Hi Megan: 
 
Great to see you in Toronto. 
 
I will send you the report we did on risk perception of Canadians of climate change and health 
impacts a few years ago.  The survey instrument is included as an appendix. 
 
Our office also recently had a call with some folks from BC Healthy Communities 
organization.  They are currently planning a survey of health professionals on climate change and 
health in that province.  I will send you the contact information for the person as this might be of 
some interest.  
 
Best of luck with your research project.  Happy to provide further input if you feel that would be 
helpful. 
 
Best regards, 
 
Peter 
 
Peter Berry Ph.D. 
Senior Policy Analyst / Analyste principal de politique 
Climate Change and Health Office / Bureau des changements climatiques et de la santé 
Health Canada / Santé Canada 
171 Slater, Room 9-072 / 171, Slater, Pièce 9-072  
Postal Locator: 3709A / Indicateur postal: 3709A  
Ottawa, Ontario 
K1A 0K9 
Telephone: 613-960-9732 
Peter.Berry@hc-sc.gc.ca 
----- Forwarded by Peter Berry/HC-SC/GC/CA on 2013-04-26 08:14 PM ----- 
 
From: "Pajot, Mark" <Mark.Pajot@peelregion.ca> 
To: 'Megan Laan' <3msc@queensu.ca> 
Cc: "Peter.Berry@hc-sc.gc.ca" <Peter.Berry@hc-sc.gc.ca> 
Date: 2013-04-22 02:25 PM 
Subject: RE: Climate Change Survey Tools 
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From: Megan Laan [mailto:3msc@queensu.ca]  

Sent: April 22, 2013 1:39 PM 

To: Peter.Berry@hc-sc.gc.ca; Pajot, Mark 

Subject: Climate Change Survey Tools 

  

Hi Peter and Mark,  

  

I wanted to say how delighted I was to meet you both in person at the Ontario Public Health 

Convention in the climate change and public health sessions a couple of weeks ago. I have finally 

finished my coursework for my Master's program and am now looking at my thesis on public 

health nurses and their role in developing climate change community resilience. At the TOPHC 

session, we discussed survey tools you had developed to assess knowledge about climate change 

and the health effects of climate change with health care professionals and the community. I am 

wondering if you would still be willing to share those tools with me for consideration for my 

thesis? Let me know if this is still something you can share with me. Thanks! 

  

Megan Laan, RN, BScN(See attached file: Peel Climate Change Vulnerability 

Report_Oct_25_2012.docx)(See attached file: Proposed model to reduce health vulnerability to 

climate change in Peel (Vertical).doc) 

https://qwa.queensu.ca/owa/redir.aspx?C=j8Fb_sKAwEWW_6WzmMjO_6q4IUDNZdEIIgklqa2vWl9CQ3eeMl2TuFtYEAvhq7BdEv9wDdGKl_0.&URL=mailto%3a3msc%40queensu.ca
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Appendix D 

Final Study Questionnaire 

Preamble 
 

As new health issues emerge, it is important for public health nursing practice to lead and explore these new areas. The purpose of 

this study is to explore the emerging issue of climate change and the associated health effects. This study seeks to understand the 

current knowledge and attitudes of PHNs in Ontario towards the health effects of climate change and your beliefs about PHNs roles 

and responsibilities towards this emerging issue in public health.   

 

Results from the current survey will help to inform provincial and federal professional associations, governments, front-line PHNs 

and educational institutions on PHNs future in addressing the health impacts of climate change. In addition to the support provided 

by your Chief Nursing Officer, the Community Health Nurses Initiatives Group has generously provided financial support for this 

study and the Ontario Nurses for the Environment Interest Group has expressed interest in assisting with the dissemination of the 

results.  

 

This survey will take approximate 20 minutes to complete. Eligibility for participation in the survey is that you are working part-time 

or full-time as a front-line public health nurse in a local public health agency but excludes registered nurses that are practicing in 

management or extended class capacity. Once data collection and analysis is completed, a report will be provided in Spring 2014.  

 

Thank you very much for your time and consideration.  

 

Common definitions: 

 

Climate change – refers to a long term change in climate on the earth. Has also been described as global warming.  

 

Local public health agency – refers to the public health organization that provides services to your local population in which you are 

working. Is synonymous with health unit, public health agency, etc… 
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Jurisdiction – refers to the catchment area of your local public health agency. 

 

Climate change mitigation – refers to reducing GHG emissions to reduce the hazard of climate change 

 

Climate change adaptation – defined as an adjustment in human systems in response to actual or expected climatic stimuli or their 

effects, which reduces the associated risks to population health through preventive measures.  
 

Demographic Information 

First provide us with some information about yourself.  

1. What is the highest level of education you have completed? 

 Diploma 

 Bachelor's degree 

 Master's degree 

 Doctorate 

 

2. Where did you receive your education?  

  

3. What position do you hold in your local public health agency? 

 Manager 

 Front Line Public Health Nurse 
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 Front Line Registered Nurse 

 Front Line Health Promoter 

 Other, please specify... ______________________ 

 

4. What status is your position in public health? 

 Full Time (1.0 FTE) 

 Part Time (0.5 FTE or more) 

 Part Time (Less than 0.5 FTE) 

 Casual 

 Other, please specify... ______________________ 

 

5. Which local public health agency are you employed by: 

  

6. What is the main Ontario Public Health Standard addressed by your work: 

 Chronic Disease and Injuries Program Standards 

 Family Health Program Standards 

 Infectious Diseases Program Standards 
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 Environmental Health Program Standards 

 Emergency Preparedness Program Standards 

 Foundational Standard 

 Other, please specify... ______________________ 

 

7. How many years have you worked in nursing? 

  

8. How many years have you worked in public health? 

  

9. How many years have you worked in your current position?  

  

10. Year of birth: 

  

11. Which language do you, yourself, usually speak most often at home? 

 English 

 French 

1
2
9

 

 



 

130 

 

 Other, please specify... ______________________ 

 

12. Gender 

 Female 

 Male 

 Other, please specify... ______________________ 

 

13. What is the size of community that you reside in?  

 Over 1 million 

 100, 001 to ≤1 million 

 25, 001 to ≤100, 000 

 10, 001 to ≤25, 000 

 5, 000 to ≤10, 000 

 Less than 5, 000 

 

14. Previous studies have found political affiliation to be associated with action on climate change, please consider answering the 

following questions about your political views.  Which federal political party do you feel closest to? 

1
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 Conservative Party 

 Liberal Party 

 NDP 

 Bloc Quebecois 

 Green Party 

 Don’t know/No party 

 Other, please specify... ______________________ 

 

15. How close do you feel to this party? If you answered Don't Know/No Party, please skip this question and move to Question 16.  

 Very close 

 Somewhat Close 

 Not Very Close 

 

Health and the Environment 

People have different views about human interactions with the environment and the consequences of the environment on human 

health. Nightingale’s original nursing paradigm highlighted the impact of environment on human health and the role of nurses in 

addressing environment in their practice. Consider your personal opinions about the environment when answering the following 

questions.   
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16. In your view, what environmental problem or hazard would you say poses the greatest risk to the health of Canadians? 

  

17. What other environmental problems or hazards pose a significant risk to Canadian’s health? 

  

 

18. Listed below are statements about the relationship between humans and the environment. Do you agree or disagree that: 

 Strongly 

Disagree 

Somewhat 

Disagree  

Mildly 

Disagree  

Neither Agree 

nor Disagree  

Mildly 

Agree 

Somewhat 

Agree 

Strongly 

Agree 

We are approaching the limit of the 

number of people the earth can 

support. 

       

Humans have the right to modify 

the natural environment to suit their 

needs. 

       

When humans interfere with nature 

it often produces disastrous 

consequences.  

       

Human ingenuity will insure that 

we do NOT make the earth 
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unlivable. 

Humans are severely abusing the 

environment.  

       

The earth has plenty of natural 

resources if we just learn how to 

develop them. 

       

Plants and animals have as much 

right as humans to exist.  

       

The balance of nature is strong 

enough to cope with the impacts of 

modern industrial nations. 

       

Despite our special abilities humans 

are still subject to the laws of 

nature.  

       

The so-called “ecological crisis” 

facing humankind has been greatly 

exaggerated. 

       

The earth is like a spaceship with 

very limited room and resources.  

       

Humans were meant to rule over the        
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rest of nature. 

The balance of nature is very 

delicate and easily upset.  

       

Humans will eventually learn 

enough about how nature works to 

be able to control it. 

       

If things continue on their present 

course, we will soon experience a 

major ecological catastrophe.  

       

 

 

There has been a lot of discussion lately about the issue of climate change or global warming. The following questions ask you to 

consider your attitudes towards climate change.  

19. Do you believe that climate change is: 

 something that is definitely happening 

 something which may be happening but is not yet proven  

 something that is definitely not happening 

 don’t know/not applicable  

 

1
3
4

 

 



 

135 

 

20. Do you believe that climate change is: 

 mostly caused by human activity 

 partly caused by human activity  

 not caused by human activity 

 don’t know/not applicable 

 Other, please specify... ______________________ 

 

21. Have you noticed any changes in your community which you think are: 

 Definitely the result of climate change 

 Likely the result of climate change 

 Possibly the result of climate change 

 No changes noticed 

 Depends/hard to say 

 

22. Are you aware of any changes in other parts of Canada which you think are:  

 Definitely the result of climate change 

 Likely the result of climate change 
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 Possibly the result of climate change 

 No changes noticed 

 Depends/hard to say 

 

23. In what ways, if any, do you think climate change poses a risk to the health of Canadians? If you do not think climate change 

poses a risk, please leave this blank. 

  

 

This next set of questions asks you to reflect on specific health impacts related to climate change. Please read each question carefully 

and indicate the response that best represents your opinion. 

24. The following is a list of health-related impacts that may increase as a result of climate change.Select the choice that most 

appropriately represents your thoughts about whether climate change increases the risk of each of the following. 

 Definitely Does 

Not 

Likely Does 

Not 

Likely 

Does 

Definitl 

Does 

Heat-related illness      

Flooding-related displacement of residents      

Vector-borne infectious disease      

Waterborne disease      
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Foodborne disease      

Water availability related illness      

Air quality related illness      

Food Insecurity     

Disruption of health care services during extreme weather 

events  

    

Injuries related to storms or extreme weather     

Sunburn or skin cancer     

Anxiety, depression or other mental health conditions      

Cold-related illness      

Other climate change-related health impacts in your 

jurisdiction  

    

If you indicated there are other climate change related health impacts increasing now or in the future, please list those issues below. 

  

25. Do you believe that people living in your community are vulnerable to the health effects of climate change?  

 Definitely 

 Likely 
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 Likely Not 

 Definitely Not 

 Depends 

 Don't Know/Not Applicable 

 

26. What types of Canadians, if any, do you think are at high risk for experiencing the negative health effects of climate change? 

Check all that apply.  

 People of lower socio-economic status 

 Seniors/old people 

 Sick/ill people 

 Children 

 Our grandchildren/descendants 

 People living near oceans/coasts 

 People in the North/arctic 

 People in big cities 

 Farmers 

 Aboriginal People 
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 People with disabilities 

 Nurses/caregivers 

 Everyone equally vulnerable 

 No one is vulnerable 

 Other, please specify... ______________________ 

 

Public Health and the Environment 

This next set of questions has to do with your attitudes about the health-related impacts of climate change. Please read each question 

carefully and respond by selecting the response that best represents your opinion.  

27. For the following questions, please indicate your level of agreement or disagreement.  

 Strongly 

Disagree 

Somewhat 

Disagree 

Mildly 

Disagree 

Neither 

Agree nor 

Disagre 

Mildly 

Agree 

Somewhat 

Agree 

Strongly 

Agree 

I am concerned about the health-

related impacts of climate change in 

my jurisdiction.  

       

In the next 20 years, the health-

related impacts of climate change 

will be serious in my jurisdiction.  
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In the next 20 years, the health-

related impacts of climate change 

will be serious in Canada.  

       

In the next 20 years, the health-

related impacts of climate change 

will be serious around the world.  

       

 

28. For the following questions, please indicate your level of agreement or disagreement.  

 Strongly 

Disagree 

Somewhat 

Disagree 

Mildly 

Disagree 

Neither 

Agree nor 

Disagree 

Mildly 

Agree 

Somewhat 

Agree 

Strongly 

Agree 

My local public health agency has a 

responsibility to address the health-

related impacts of climate change on 

people in my jurisdiction. 

       

My local public health agency has the 

ability to address the health-related 

impacts of climate change on people in 

my jurisdiction. 

       

Addressing the public health        
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consequences of climate change is a 

priority in my local public health 

agency. 

 

29. On a scale of 0-100, with 0 being no knowledge at all and 100 knowing everything there is to know, what would you say is your 

level of knowledge about the potential health-related impacts of climate change in your jurisdiction? 

Slide the cursor to the location on the line that best represents your opinion. 

  

Role of Public Health Nursing 

The following set of questions asks your opinions on the role of public health nurses in addressing the health-related impacts of 

climate change in their practice. 

30. For the following questions, please indicate your level of agreement or disagreement.  

 Strongly 

Disagree 

Somewhat 

Disagree 

Mildly 

Disagree 

Neither 

Agree nor 

Disagree 

Mildly 

Agree 

Somewhat 

Agree 

Strongly 

Agree 

Public health nurses have a 

responsibility to address the health-

related impacts of climate change in 

their jurisdiction. 

       

Public health nurses have the ability        
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to address the health-related impacts 

of climate change in their jurisdiction. 

Addressing the public health 

consequences of climate change is a 

priority for public health nurses. 

       

 

While we recognize that all public health nursing positions in public health may not have the same degree of focus on environmental 

health in their day to day work, we ask that you reflect on your opinions about your ability to address the health related impacts of 

climate change in your current work and the role of public health nurses in general.  

 

31. The following are a list of actions on climate change recommended by the Canadian Nurses Association.Select the choice that 

most appropriately represents your understanding of the following health-related impacts across the previously mentioned categories. 

Please check yes, no, or don’t know (DK) for each of columns A, B, C, and D. 

 A. Is an area that I 

believe PHNs are 

addressing in their 

practice. 

B. Is an area that I believe 

PHNs should be 

addressing in their 

practice 

C. Is an area I am  

currently addressing in 

my practice 

D. Is an area I intend to 

address in my practice in 

the next five years.  

Advocate for reducing 

social inequities that make 

people vulnerable to 

 Yes 

 No 

 Yes 

 No 

 Yes 

 No 

 Yes 

 No 
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climate change.  Don't Know 

 

 Don't Know 

 

 Don't Know 

 

 Don't Know 

 

Strengthen public health 

infrastructure to foster 

adaptation to climate 

change. 

 Yes 

 No 

 Don't Know 

 

 Yes 

 No 

 Don't Know 

 

 Yes 

 No 

 Don't Know 

 

 Yes 

 No 

 Don't Know 

 

Promote behavioral 

strategies that foster 

adaptation to climate 

change. 

 Yes 

 No 

 Don't Know 

 

 Yes 

 No 

 Don't Know 

 

 Yes 

 No 

 Don't Know 

 

 Yes 

 No 

 Don't Know 

 

Work with others to 

increase community 

capacity to address climate 

change. 

 Yes 

 No 

 Don't Know 

 

 Yes 

 No 

 Don't Know 

 

 Yes 

 No 

 Don't Know 

 

 Yes 

 No 

 Don't Know 

 

Provide information about 

climate change mitigation 

strategies to clients. 

 Yes 

 No 

 Don't Know 

 

 Yes 

 No 

 Don't Know 

 

 Yes 

 No 

 Don't Know 

 

 Yes 

 No 

 Don't Know 

 

Foster mitigation strategies 

at your workplace. 

 Yes 

 No 

 Yes 

 No 

 Yes 

 No 

 Yes 

 No 
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 Don't Know 

 

 Don't Know 

 

 Don't Know 

 

 Don't Know 

 

Participate in climate 

change discussions in the 

community related to 

mitigation and adaptation 

strategies. 

 Yes 

 No 

 Don't Know 

 

 Yes 

 No 

 Don't Know 

 

 Yes 

 No 

 Don't Know 

 

 Yes 

 No 

 Don't Know 

 

Make personal choices that 

impact climate change 

mitigation and adaptation. 

 Yes 

 No 

 Don't Know 

 

 Yes 

 No 

 Don't Know 

 

 Yes 

 No 

 Don't Know 

 

 Yes 

 No 

 Don't Know 

 

Engage in policy 

discussions related to 

climate change mitigation 

and adaptation. 

 Yes 

 No 

 Don't Know 

 

 Yes 

 No 

 Don't Know 

 

 Yes 

 No 

 Don't Know 

 

 Yes 

 No 

 Don't Know 

 

 

32. If you feel that you should be addressing the health related impacts of climate change in your practice, what barriers do you face 

in incorporating it?  
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33. Please list the three most important resources that you would need in order to improve your ability to address the health-related 

impacts of climate change. These resources could be, but are not limited to: information, training, equipment, funding, social 

support. Please provide as much detail as possible (e.g., What type of support? How much money? What type of training?) 

  

34. What encouraged you to complete this survey (check all that apply): 

 Seeking to share my experience 

 Interest in the survey 

 Curiosity 

 Seeking to help other people 

 Feel obligation 

 Donation to charitable cause 

 Chief nursing officer’s request 

 Information on website 

 Information on Facebook page 

 Video in introductory e-mail 

 Through chance 

 Other, please specify... ______________________ 
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35. This concludes the survey on climate change and related health impacts. Is there anything else you would like to add that would 

help us understand how your department is currently engaged in addressing the health-related impacts of climate change, or what 

your department might need in the future to engage in these activities?  

  

Thank you very much for participating in this study. A $1 donation has been made to an environmental charity (up to $1200) for 

your participation in this survey. If you are willing to participate in future research about climate change and public health nursing, 

please click yes on the below question and you will be forwarded to a second survey to provide your contact information.  

36. Are you willing to participate in future research about climate change and public health nursing? 

 Yes 

 No 
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Appendix E 

TPB theory with study questions 

  

 

1
4
7

 

 

Attitudes toward 

the behavior 

Values and personal 

beliefs 

Subjective Norms 

Perception of societal 

norm 

Peer influences 

Measurement: 

Beliefs about local public health 

agencies/public health nurse 

ability to address climate 

change  

Knowledge level 

Barriers  

Resources Needed 

Behavioral 

Intention 

Intention to address 

climate change in 

practice 

Measurement: 

Intention to act  

Behavior 

Action on climate 

change in practice 

Measurement:  

Current behavior 

Measurements: 

Environmental Attitudes 

Climate Change Attitudes 

Concern about Health Impact  

Public Health Action Attitudes  

Public Health Nursing Attitudes  

Health impact presence  

Beliefs about roles  

Measurement: 

Priority of climate change 

action in local public health 

agencies/public health nurses  

PHN current action 

 

Perceived 

behavioral 

control 
Ability to undertake 

behavior 

Supportive or 

unsupportive  

Figure 5 Theory of planned behavior with study questions linked to each component 
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Appendix F 

Regional groupings of local public health agencies 

Table 25 Regional groupings of local public health agencies (LPHA) with approximate numbers of public health nurses in each region 

Study Region LPHA LHIN Number of PHNs 

(N=3071)
a
  

Northern 

Region 

Simcoe Muskoka District Health Unit  

Grey Bruce Health Unit 

Northwestern Health Unit  

Timiskaming Health Unit  

North Bay Parry Sound District Health Unit  

Algoma Public Health Unit  

Sudbury and District Health Unit  

Porcupine Health Unit 

Thunder Bay District Health Unit 

North Simcoe 

Muskoka   

North East 

North West 

449 

Southeast 

Region 

Peterborough County-City Health Unit  

Haliburton, Kawartha, Pine Ridge District Health Unit  

Hastings and Prince Edward Counties Health Unit  

Leeds, Grenville and Lanark District Health Unit  

Kingston, Frontenac and Lennox & Addington Health 

Unit  

Eastern Ontario Health Unit  

Ottawa Public Health  

Renfrew County and District Health Unit 

Champlain 

South East  

Central East 

 

783 

 

 

 

 

 

 

http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#1
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#23
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#14
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#17
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#19
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#28
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#34
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#36
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#35
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#25
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#27
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#2
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#6
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#15
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#15
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#9
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#22
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#24
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Table 25 Continued 

 

Study Region LPHA LHIN Number of PHNs 

(N=3412)
a
  

Central Region Toronto Public Health  

Durham Region Health Department 

Peel Public Health  

Wellington-Dufferin-Guelph Health Unit  

York Region Public Health Services 

Halton Region Health Department 

Central  

Toronto Central 

Missisauga Halton  

Central West 

980 

Southwest 

Region 

Chatham-Kent Health Unit  

Lambton Health Unit  

Windsor-Essex County Health Unit 

Huron County Health Unit  

Middlesex-London Health Unit  

Haldimand-Norfolk Health Unit  

Elgin-St. Thomas Health Unit  

Perth District Health Unit  

Oxford County Public Health & Emergency Services 

Region of Waterloo, Public Health 

Brant County Health Unit  

City of Hamilton - Public Health & Social Services  

Niagara Region Public Health Department 

Erie St. Clair 

South West 

Waterloo Wellington 

Hamilton Niagara 

Haldimand Brant 

859 

Note. Some LPHAs cross boundaries of LHINs; LHIN = local health integration network; PHN = public health nurse 
a
 College of Nurses of Ontario 2013 data for RNs working full-time or part-time in public health departments in a role other than middle manager 

or senior manager by LHIN.  
 

  

 

http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#37
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#39
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#4
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#12
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#18
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#21
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#7
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#26
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#40
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#8
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#16
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#30
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#32
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#33
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#41
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#38
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#5
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#13
http://www.health.gov.on.ca/english/public/contact/phu/phuloc_dt.html#31
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Appendix G 

Regional mapping of LPHAs response 

  

Legend Region Total 

LPHAs 

n (%) 

Yellow Northern 9 8 (88.9) 

Blue Southeast 7
a
 5 (71.4) 

Red Central 6 0   (0.0) 

Green Southwest 13 7 (53.8) 

Adapted from “Public Health Units” by the Association of Local Public Health 
Agencies, 2014, available from http://www.alphaweb.org/?page=PHU.  

Copyright 2014 by the Association of Local Public Health Agencies. Adapted 

with permission. 
a 
does not include LPHA that participated in pilot study 

 

Figure 6 Map of study regions with local public health agencies (LPHAs) response rate.  
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Appendix H 

Invitation Letter for Chief Nursing Officers 

July XX, 2013 

 

Dear Chief Nursing Officer,  

 

I am a public health nurse and Queen’s Masters of Science in Nursing student looking for 

your help in a study of public health nurses being conducted in Ontario. The study 

purpose is to understand the knowledge and attitudes of public health nurses in Ontario 

towards the health effects of climate change. The study will also provide us with 

information about public health nurses beliefs about roles and responsibilities towards 

this emerging issue in public health.   

 

I plan to invite all public health nurses working in Ontario to complete an online 

questionnaire. A similar study has been conducted in the United States with a national 

sample of public health nursing administrators. The Community Health Nurses Initiatives 

Group has generously provided financial support and the Ontario Nurses for the 

Environment Interest Group has also expressed interest in assisting in the dissemination 

of the results.  

 

I am hoping for your support in administering the survey in local public health agencies. 

If you are willing to support the project, I would require the following support: 

1. Brief discussion on the telephone during the summer to ensure you are 

comfortable with the study and to discuss recruitment of public health nurses. 

2. Willingness to forward e-mails which I will provide, including an introductory e-

mail, an e-mail with a link to the questionnaire, and three reminder e-mails to all 

public health nurses in your local public health agency during Fall 2013. 

3. Willingness to forward an e-mail with the study report in Spring 2014. 

If you have any questions or comments about this study I would be happy to speak with 

you. You can reach me at the Queen’s University School of Nursing by e-mail at 

3msc@queensu.ca and I will be happy to respond by phone or e-mail. Prior to 

implementation, the study will undergo ethics review with Queen’s Health Sciences 

Research Ethics Board. If you wish to receive a copy of the full research proposal for 

your perusal, I would be happy to provide you with a copy. Please confirm with me your 

willingness to support this study by signing and returning the attached letter of support, 

sending me a reply e-mail or providing your own letter of support by XX. Thank you for 

your consideration! 

 

Sincerely,  

 

Megan Laan, RN, BScN 

MScN student, Queen’s University 
  

mailto:3msc@queensu.ca
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Appendix I 

PHN Recruitment E-mails for Primary Data Collection 

October XX, 2013 

 

Dear Public Health Nurse,  

 

I am a public health nurse (PHN) and Queen’s Masters of Science in Nursing student 

looking for your help in a study of PHNs in Ontario. As new health issues emerge, it is 

important for public health nursing practice to lead and explore these new areas. The 

purpose of this study is to explore the emerging issue of climate change and the 

associated health effects. This study seeks to understand the current knowledge and 

attitudes of PHNs in Ontario towards the health effects of climate change and your beliefs 

about PHNs roles and responsibilities towards this emerging issue in public health.   

 

A similar study has been conducted in the United States with a national sample of public 

health nursing administrators. Results from the current survey will help to inform 

provincial and federal professional associations, governments, front-line PHNs and 

educational institutions on PHNs future in addressing the health impacts of climate 

change. In addition to the support provided by your Chief Nursing Officer by passing on 

this e-mail, the Community Health Nurses Initiatives Group has generously provided 

financial support for this study and the Ontario Nurses for the Environment Interest 

Group has expressed interest in assisting with the dissemination of the results.  

 

In three days, your Chief Nursing Officer will forward you an e-mail with the survey 

link, please take a few minutes to share your experiences and opinions about this issue. In 

the meantime, please visit the study website www.climatechangephn.com or Facebook
©
 

page www.facebook.com/climatechangephn for details about the study and check out the 

video blog link below to hear from me.  

 

(video link) 

 

If you have any questions or comments about this study I would be happy to speak with 

you.You can reach me at the Queen’s University School of Nursing by e-mail at 

3msc@queensu.ca and I will be happy to respond by phone or e-mail. You can also speak 

with my supervisor, Dana Edge, at Queen’s University School of Nursing at 613-533-

6000 ext. 74765. 

 

If you have any concerns about your rights as a research participant please contact Dr. 

Albert Clark, Chair of Queen’s University Health Sciences and Affiliated Teaching 

Hospitals Research Ethics Board at 613-533-6081. 

 

Thank you for your consideration! 

Sincerely,  

 

http://www.climatechangephn.com/
http://www.facebook.com/climatechangephn
mailto:3msc@queensu.ca
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Megan Laan, RN, MScN student 

 

 

Survey Link E-mail for Public Health Nurses 

 

October XX, 2013 

 

Dear Public Health Nurse,  

 

Hopefully you received my e-mail a few days ago, passed on by your Chief Nursing 

Officer, outlining a study I am conducting of public health nurses (PHNs) in Ontario. 

Please consider helping me out by participating in the study, I would like the opinions 

and thoughts of PHNs from a variety of areas in public health. To participate, simply 

click on the survey link at the bottom of this e-mail to connect to FluidSurveys
©
, the 

online survey organization I am using for this study. The survey should take 

approximately 20 minutes to complete and for every completed survey, I will donate $1 

to (environmental charity) up to $1200. 

 

If you have any questions about the study or would like more information, please visit the 

study website www.climatechangephn.com or Facebook
©

 page 

www.facebook.com/climatechangephn or contact me at the Queen’s University School of 

Nursing by e-mail at 3msc@queensu.ca and I will be happy to respond by phone or e-

mail. You can also speak with my supervisor, Dana Edge, at Queen’s University School 

of Nursing at 613-533-6000 ext. 74765. 

 

If you have any concerns about your rights as a research participant please contact Dr. 

Albert Clark, Chair of Queen’s University Health Sciences and Affiliated Teaching 

Hospitals Research Ethics Board at 613-533-6081. 

 

(survey link) 

 

Thank you for your consideration! 

 

Sincerely,  

 

Megan Laan, RN, MScN student 

 

 

 

 

 

 

 

 

 

 

http://www.climatechangephn.com/
http://www.facebook.com/climatechangephn
mailto:3msc@queensu.ca
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Reminder E-mail #1 for Public Health Nurses 

 

October XX, 2013 

 

Dear Public Health Nurse,  

 

The study looking at your opinions on public health and climate change has been active 

for one week. I hope you have had time to fill it out and if not, please consider following 

the link at the bottom of this e-mail to participate.  

 

If you want more information about why I think this survey is important for Ontario and 

nursing, check out the link below to my video. 

 

(video link) 

 

If you have any questions about the study or would like more information, please visit the 

study website www.climatechangephn.com or Facebook
©

 page 

www.facebook.com/climatechangephn or contact me at the Queen’s University School of 

Nursing by e-mail at 3msc@queensu.ca and I will be happy to respond by phone or e-

mail. You can also speak with my supervisor, Dana Edge, at Queen’s University School 

of Nursing at 613-533-6000 ext. 74765. 

 

If you have any concerns about your rights as a research participant please contact Dr. 

Albert Clark, Chair of Queen’s University Health Sciences and Affiliated Teaching 

Hospitals Research Ethics Board at 613-533-6081. 

 

(survey link)  

 

Looking forward to hearing from you! 

 

Sincerely,  

 

Megan Laan, RN, MScN student 

 

 

Reminder E-mail #2 for Public Health Nurses 

 

October XX, 2013 

 

Dear Public Health Nurse,  

 

We are now halfway through the data collection for this study. Thank you to everyone 

who has had the chance to participate in the survey. If you haven’t had the opportunity, 

please take time to follow the survey link at the bottom of this e-mail to participate.  

Often when we participate in research, we have questions about how our information is 

going to be used and kept confidential. Check out the video link before to hear me talk 

http://www.climatechangephn.com/
http://www.facebook.com/climatechangephn
mailto:3msc@queensu.ca
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about how I am keeping your information private and confidential or check out the link 

on my website to information on privacy.  

 

(video link) 

 

If you have any questions about the study or would like more information, please visit the 

study website www.climatechangephn.com or Facebook
©

 page 

www.facebook.com/climatechangephn or contact me at the Queen’s University School of 

Nursing by e-mail at 3msc@queensu.ca and I will be happy to respond by phone or e-

mail. You can also speak with my supervisor, Dana Edge, at Queen’s University School 

of Nursing at 613-533-6000 ext. 74765. 

 

If you have any concerns about your rights as a research participant please contact Dr. 

Albert Clark, Chair of Queen’s University Health Sciences and Affiliated Teaching 

Hospitals Research Ethics Board at 613-533-6081. 

 

(survey link)  

 

Thanks for your consideration! 

 

Sincerely,  

 

Megan Laan, RN, MScN student 

 

 

Reminder E-mail #3 for Public Health Nurses 

 

October XX, 2013 

 

Dear Public Health Nurse,  

 

It’s the last chance to participate in our study on public health nurses opinions about the 

health effects of climate change. XX number of PHNs have participated so far in the 

survey and we are aiming for 813 in order to have +/- 3% confidence interval on the 

results. If you have participated, please encourage your co-workers to enter. If you 

haven’t yet checked the survey out, see the link at the bottom of this e-mail to participate.  

 

If you haven’t had a chance to check them out, hear from me about this study at the 

following video links: 

 

(video link) X 3 

 

If you have any questions about the study or would like more information, please visit the 

study website www.climatechangephn.com or Facebook
©

 page 

www.facebook.com/climatechangephn or contact me at the Queen’s University School of 

Nursing by e-mail at 3msc@queensu.ca and I will be happy to respond by phone or e-

http://www.climatechangephn.com/
http://www.facebook.com/climatechangephn
mailto:3msc@queensu.ca
http://www.climatechangephn.com/
http://www.facebook.com/climatechangephn
mailto:3msc@queensu.ca
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mail. You can also speak with my supervisor, Dana Edge, at Queen’s University School 

of Nursing at 613-533-6000 ext. 74765. 

 

If you have any concerns about your rights as a research participant please contact Dr. 

Albert Clark, Chair of Queen’s University Health Sciences and Affiliated Teaching 

Hospitals Research Ethics Board at 613-533-6081. 

 

(survey link)  

 

I will be contact again with the final report in the Spring! 

 

Sincerely,  

 

Megan Laan, RN, MScN student 
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Appendix J 

PHN Recruitment Letter for Secondary Data Collection 

March XX, 2014 

 

Dear Public Health Nurse,  

 

I am a public health nurse (PHN) and Queen’s Masters of Science in Nursing student 

looking for your help in a study of PHNs in Ontario. As new health issues emerge, it is 

important for public health nursing practice to lead and explore these new areas. The 

purpose of this study is to understand the current knowledge and attitudes of PHNs in 

Ontario towards the health effects of climate change and your beliefs about PHNs roles 

and responsibilities towards this emerging issue in public health.   

 

Results from the current survey will help to inform provincial and federal professional 

associations, governments, front-line PHNs and educational institutions on PHNs future 

in addressing the health impacts of climate change. The Community Health Nurses 

Initiatives Group has generously provided financial support for this study and the Ontario 

Nurses for the Environment Interest Group has expressed interest in assisting with the 

dissemination of the results.  

 

Please take a few minutes to share your experiences and opinions about this issue by 

visiting the following website link by March XX, 2014: 

 

[survey link] 

 

The survey should take approximately 20 minutes to complete and for every completed 

survey, I will donate $1 to the Clean Air Partnership up to $1200. For more information 

about the study, please visit the study website www.climatechangephn.com or Facebook
©
 

page www.facebook.com/climatechangephn.  

 

If you have any questions or comments about this study I would be happy to speak with 

you. You can reach me at the Queen’s University School of Nursing by e-mail at 

3msc@queensu.ca and I will be happy to respond by phone or e-mail. You can also speak 

with my supervisor, Dana Edge, at Queen’s University School of Nursing at 613-533-

6000 ext. 74765. 

 

If you have any concerns about your rights as a research participant please contact Dr. 

Albert Clark, Chair of Queen’s University Health Sciences and Affiliated Teaching 

Hospitals Research Ethics Board at 613-533-6081. 

 

Thank you for your consideration! 

Sincerely,  

 

Megan Laan, RN, MScN student  

http://www.climatechangephn.com/
http://www.facebook.com/climatechangephn
mailto:3msc@queensu.ca
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Appendix K 

Additional Tables and Charts 

 

Figure 7 Comparison of public health nurses’ gender response frequencies between sample and College of Nurses of Ontario provincial 

data including 95% confidence intervals 
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Figure 8 Comparison of public health nurses’ age group response frequencies between sample and College of Nurses of Ontario 

provincial data including 95% confidence intervals 
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Figure 9 Comparison of public health nurses’ position response frequencies between sample and College of Nurses of Ontario provincial 

data including 95% confidence intervals 
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Figure 10 Comparison of public health nurses’ work status response frequencies between sample and College of Nurses of Ontario 

provincial data including 95% confidence intervals 

 

 

-10

0

10

20

30

40

50

60

70

80

90

100

Full time Part time Other Missing

Sample

CNO Provincial

 



 

162 

 

1
6
2

 

 

Table 26 Participant beliefs about climate change impacts on health outcomes 

Climate Change Health 

Outcomes 

Definitely 

Does 

Likely Does Likely Does 

Not 

Definitely Does 

Not 

Missing 

n % n % n % n % n % 

Air Quality 218 64.7 82 24.3 3 0.9 1 0.3 33 9.8 

Sunburn/Skin Cancer 206 61.1 89 26.4 8 2.4 2 0.6 32 9.5 

Flooding 184 54.6 110 32.6 7 2.1 2 0.6 34 10.1 

Extreme Weather Injuries 181 53.7 111 32.9 11 3.3 2 0.6 32 9.5 

Waterborne Illness 159 47.2 125 37.1 19 5.6 2 0.6 32 9.5 

Water Availability 154 45.7 129 38.3 17 5.0 3 0.9 34 10.1 

Extreme Weather 

Healthcare Disruption 

149 44.2 126 37.4 27 8.0 2 0.6 33 9.8 

Food Insecurity 148 43.9 132 39.2 23 6.8 1 0.3 33 9.8 

Heat Illness 148 43.9 139 41.2 13 3.9 3 0.9 34 10.1 

Vector-borne Illness 138 40.9 141 41.8 22 6.5 1 0.3 35 10.4 

Mental Health Issues 113 33.5 148 43.9 38 11.3 5 1.5 33 9.8 

Foodborne Illness 111 32.9 146 43.3 42 12.5 4 1.2 34 10.1 

Cold Illness 99 29.4 148 43.9 52 15.4 3 0.9 35 10.4 

Other Impacts 57 16.9 107 31.8 39 11.6 9 2.7 125 37.1 
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Table 27 Participants perceptions of public health nurses (PHNs) current practice on climate change actions 

Perception of PHN Current Practice on Climate 

Change Actions 

Yes No Don’t Know Missing 

n % n % n % n % 

Advocate for reducing social inequities that make 

people vulnerable to climate change. 

166 (49.3) 61 (18.1) 49 (14.5) 61 (18.1) 

Strengthen public health infrastructure to foster 

adaptation to climate change. 

54 (16.0) 116 (34.4) 102 (30.3) 65 (19.3) 

Promote behavioral strategies that foster adaptation to 

climate change. 

108 (32.0) 96 (28.5) 66 (19.6) 67 (19.9) 

Work with others to increase community capacity to 

address climate change. 

84 (24.9) 116 (34.4) 73 (21.7) 64 (19.0) 

Provide information about climate change mitigation 

strategies to clients. 

52 (15.4) 137 (40.7) 81 (24.0) 67 (19.9) 

Foster mitigation strategies at your workplace. 65 (19.3) 121 (35.9) 85 (25.2) 66 (19.6) 

Participate in climate change discussions in the 

community related to mitigation and adaptation 

strategies. 

44 (13.1) 128 (38.0) 95 (28.2) 70 (20.8) 

Make personal choices that impact climate change 

mitigation and adaptation. 

144 (42.7) 55 (16.3) 75 (22.3) 63 (18.7) 

Engage in policy discussions related to climate change 

mitigation and adaptation. 

64 (19.0) 115 (34.1) 92 (27.3) 66 (19.6) 
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Table 28 Chi-square analysis of participants’ perception of public health nurses (PHNs) current action on specific actions by region 

PHN Current Action Region Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Advocate for reducing 

social inequities that 

make people vulnerable 

to climate change. 

Northern 92 52 (56.5) 40 (43.5)    

Southeast 59 41 (69.5) 18 (30.5)    

Central 58 30 (51.7) 28 (48.3)    

Southwest 60 41 (68.3) 19 (31.7)    

Total 269 164 (61.0) 105 (39.0) 3 6.016 .111 

Strengthen public 

health infrastructure to 

foster adaptation to 

climate change. 

Northern 91 17 (18.7) 74 (81.3)    

Southeast 56 13 (23.2) 43 (76.8)    

Central 57 9 (15.8) 48 (84.2)    

Southwest 61 14 (23.0) 47 (77.0)    

Total 265 53 (20.0) 212 (80.0) 3 1.424 .700 

Promote behavioral 

strategies that foster 

adaptation to climate 

change 

Northern 91 33 (36.3) 58 (63.7)    

Southeast 56 23 (41.1) 33 (58.9)    

Central 56 22 (39.3) 34 (60.7)    

Southwest 60 27 (45.0) 33 (55.0)    

Total 263 105 (39.9) 158 (60.1) 3 1.193 .755 

Work with others to 

increase community 

capacity to address 

climate change. 

Northern 90 25 (27.8) 65 (72.2)    

Southeast 58 17 (29.3) 41 (70.7)    

Central 58 19 (32.8) 39 (67.2)    

Southwest 60 22 (36.7) 38 (63.3)    

Total 266 83 (31.2) 183 (68.8) 3 1.488 .685 

Provide information 

about climate change 

mitigation strategies to 

clients. 

Northern 89 13 (14.6) 76 (85.4)    

Southeast 57 13 (22.8) 44 (77.2)    

Central 58 11 (19.0) 47 (81.0)    

Southwest 59 13 (22.0) 46 (78.0)    

Total 263 50 (19.0) 213 (81.0) 3 2.005 .571 
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Table 28 Continued 

PHN Current Action Region Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Foster mitigation 

strategies at your 

workplace 

Northern 90 15 (16.7) 75 (83.3)    

Southeast 56 16 (28.6) 40 (71.4)    

Central 58 17 (29.3) 41 (70.7)    

Southwest 60 16 (26.7) 44 (73.3)    

Total 264 64 (24.2) 200 (75.8) 3 4.387 .223 

Participate in climate 

change discussions in 

the community related 

to mitigation and 

adaptation strategies. 

Northern 89 14 (15.7) 75 (84.3)    

Southeast 54 9 (16.7) 45 (83.3)    

Central 57 7 (12.3) 50 (87.7)    

Southwest 60 13 (21.7) 47 (78.3)    

Total 260 43 (16.5) 217 (83.5) 3 1.935 .586 

Make personal choices 

that impact climate 

change mitigation and 

adaptation 

Northern 92 41 (44.6) 51 (55.4)    

Southeast 57 33 (57.9) 24 (42.1)    

Central 58 26 (44.8) 32 (55.2)    

Southwest 60 39 (65.0) 21 (35.0)    

Total 267 139 (52.1) 128 (47.9) 3 8.089 .044* 

Engage in policy 

discussions related to 

climate change 

mitigation and 

adaptation. 

Northern 91 17 (18.7) 74 (81.3)    

Southeast 56 13 (23.2) 43 (76.8)    

Central 57 13 (22.8) 44 (77.2)    

Southwest 60 19 (31.7) 41 (68.3)    

Total 264 62 (23.5) 202 (76.5) 3 3.421 .331 
*p<.05 
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Table 29 Chi-square analysis of participants’ perception of public health nurses (PHNs) responsibility for specific actions by region 

PHN Responsibility Region Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Advocate for reducing 

social inequities that 

make people vulnerable 

to climate change. 

Northern 94 84 (89.4) 10 (10.6)    

Southeast 60 56 (93.3) 4 (6.7)    

Central 59 55 (93.2) 4 (4.8)    

Southwest 62 59 (95.2) 3 (4.8)    

Total 275 254 (92.4) 21 (7.6) 3 2.030 .566 

Strengthen public 

health infrastructure to 

foster adaptation to 

climate change. 

Northern 95 68 (71.6) 27 (28.4)    

Southeast 61 37 (60.7) 24 (39.3)    

Central 59 40 (67.8) 19 (32.2)    

Southwest 61 44 (72.1) 17 (27.9)    

Total 276 189 (68.5) 87 (31.5) 3 2.542 .468 

Promote behavioral 

strategies that foster 

adaptation to climate 

change 

Northern 94 74 (78.7) 20 (21.3)    

Southeast 56 48 (85.7) 8 (14.3)    

Central 57 48 (84.2) 9 (15.8)    

Southwest 62 55 (88.7) 7 (11.3)    

Total 269 225 (83.6) 44 (16.4) 3 3.015 .389 

Work with others to 

increase community 

capacity to address 

climate change. 

Northern 95 79 (83.2) 16 (16.8)    

Southeast 58 42 (72.4) 16 (27.6)    

Central 58 50 (86.2) 8 (13.8)    

Southwest 62 56 (90.3) 6 (9.7)    

Total 273 227 (83.2) 46 (16.8) 3 7.435 .059 

Provide information 

about climate change 

mitigation strategies to 

clients. 

Northern 97 66 (68.0) 31 (32.0)    

Southeast 57 41 (71.9) 16 (28.1)    

Central 59 48 (81.4) 11 (18.6)    

Southwest 62 46 (74.2) 16 (25.8)    

Total 275 201 (73.1) 74 (26.9) 3 3.384 .336 
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Table 29 Continued 

PHN Responsibility Region Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Foster mitigation 

strategies at your 

workplace 

Northern 96 57 (59.4) 39 (40.6)    

Southeast 56 39 (69.6) 17 (30.4)    

Central 59 42 (71.2) 17 (28.8)    

Southwest 62 47 (75.8) 15 (24.2)    

Total 273 185 (67.8) 88 (32.2) 3 5.336 .149 

Participate in climate 

change discussions in 

the community related 

to mitigation and 

adaptation strategies. 

Northern 94 68 (72.3) 26 (27.7)    

Southeast 55 35 (63.6) 20 (36.4)    

Central 58 46 (79.3) 12 (20.7)    

Southwest 62 49 (79.0) 13 (21.0)    

Total 269 198 (73.6) 71 (26.4) 3 4.802 .187 

Make personal choices 

that impact climate 

change mitigation and 

adaptation 

Northern 94 74 (78.7) 20 (21.3)    

Southeast 56 51 (91.1) 5 (8.9)    

Central 59 45 (76.5) 14 (23.7)    

Southwest 60 57 (95.0) 3 (5.0)    

Total 269 227 (84.4) 42 (15.6) 3 12.266 .007** 

Engage in policy 

discussions related to 

climate change 

mitigation and 

adaptation. 

Northern 97 67 (69.1) 30 (30.9)    

Southeast 57 38 (66.7) 19 (33.3)    

Central 58 45 (77.6) 13 (22.4)    

Southwest 61 49 (80.3) 12 (19.7)    

Total 273 199 (72.9) 74 (27.1) 3 4.188 .242 
**p<.01 
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Table 30 Chi-square analysis of participants’ intention to act in five years on specific actions by region 

Personal Intention to 

Act 

Region Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Advocate for reducing 

social inequities that 

make people vulnerable 

to climate change. 

Northern 88 42 (47.7) 46 (52.3)    

Southeast 56 33 (58.9) 23 (41.1)    

Central 5626 26 (46.4) 30 (53.6)    

Southwest 61 28 (45.9) 33 (54.1)    

Total 261 129 (49.4) 132 (50.6) 3 2.629 .452 

Strengthen public 

health infrastructure to 

foster adaptation to 

climate change. 

Northern 88 19 (21.6) 69 (78.4)    

Southeast 57 12 (21.1) 45 (78.9)    

Central 58 15 (18.0) 43 (74.1)    

Southwest 61 11 (18.0) 50 (82.0)    

Total 264 57 (21.6) 207 (78.4) 3 1.091 .779 

Promote behavioral 

strategies that foster 

adaptation to climate 

change 

Northern 86 31 (36.0) 55 (64.0)    

Southeast 55 21 (38.2) 34 (61.8)    

Central 55 25 (45.5) 30 (54.5)    

Southwest 61 22 (36.1) 39 (63.9)    

Total 257 99 (38.5) 158 (61.5) 3 1.497 .683 

Work with others to 

increase community 

capacity to address 

climate change. 

Northern 88 18 (20.5) 70 (79.5)    

Southeast 56 13 (23.2) 43 (76.8)    

Central 57 21 (36.8) 36 (63.2)    

Southwest 60 13 (21.7) 47 (78.3)    

Total 261 65 (24.9) 196 (75.1) 3 5.697 .127 

Provide information 

about climate change 

mitigation strategies to 

clients. 

Northern 88 16 (18.2) 72 (81.8)    

Southeast 56 16 (28.6) 40 (71.4)    

Central 57 20 (35.1) 37 (64.9)    

Southwest 60 15 (25.0) 45 (75.0)    

Total 261 67 (25.7) 194 (74.3) 3 5.497 .139 
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Table 30 Continued 

Personal Intention to 

Act 

Region Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Foster mitigation 

strategies at your 

workplace 

Northern 88 14 (15.9)  74 (84.1)     

Southeast 56 16 (28.6)  40 (71.4)     

Central 58 24 (41.4)  34 (58.6)     

Southwest 60 14 (23.3) 46 (76.7)     

Total 262 68 (26.0) 194 (74.0) 3 12.215 .007** 

Participate in climate 

change discussions in 

the community related 

to mitigation and 

adaptation strategies. 

Northern  87 16 (18.4) 71 (81.6)    

Southeast 55 13 (23.6) 42 (76.4)    

Central 57 21 (36.8) 36 (63.2)    

Southwest 60 9 (15.0) 51 (85.0)    

Total 259 59 (22.8) 200 (77.2) 3 9.448 .024* 

Make personal choices 

that impact climate 

change mitigation and 

adaptation 

Northern 87 51 (58.6) 36 (41.4)    

Southeast 54 37 (68.5) 17 (31.5)    

Central 57 39 (68.4) 18 (31.6)    

Southwest 60 36 (60.0) 24 (40.0)    

Total 258 163 (63.2) 95 (36.8) 3 2.373 .499 

Engage in policy 

discussions related to 

climate change 

mitigation and 

adaptation. 

Northern 90 15 (16.7) 75 (68.2)    

Southeast 56 17 (30.4) 39 (69.6)    

Central 58 18 (31.0) 40 (69.0)    

Southwest 60 14 (23.3) 46 (76.7)    

Total 264 64 (24.2) 200 (75.8) 3 5.436 .142 
*p<.05 

**p<.01 
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Table 31 Chi-square analysis of participants’ perception of public health nurses (PHNs) current action on specific actions by political 

leaning 

PHN Current Action Political 

Leaning 

Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Advocate for reducing social 

inequities that make people 

vulnerable to climate change. 

Conservative 34 23 (67.6) 11 (32.4)    

Liberal 82 48 (58.5) 34 (41.5)    

NDP 70 48 (68.6) 22 (31.4)    

Other 84 41 (48.8) 43 (51.2)    

Total 270 160 (59.3) 110 (40.7) 3 7.322 .062 

Strengthen public health 

infrastructure to foster 

adaptation to climate change. 

Conservative 33 11 (33.3) 22 (66.7)    

Liberal 81 16 (19.8) 65 (80.2)    

NDP 70 15 (21.4) 55 (78.6)    

Other 82 10 (12.2) 72 (87.8)    

Total 266 52 (19.5) 214 (80.5) 3 6.966 .073 

Promote behavioral strategies 

that foster adaptation to 

climate change 

Conservative 33 17 (51.5) 16 (58.5)    

Liberal 80 32 (40.0) 48 (60.0)    

NDP 69 28 (40.6) 41 (59.4)    

Other 82 27 (32.9) 55 (67.1)    

Total 264 104 (39.4) 160 (60.6) 3 3.520 .318 

Work with others to increase 

community capacity to 

address climate change. 

Conservative 32 13 (40.6) 19 (59.4)    

Liberal 82 28 (34.1) 54 (65.9)    

NDP 70 21 (30.0) 49 (70.0)    

Other 83 20 (24.1) 63 (75.9)    

Total 267 82 (30.7) 185 (69.3) 3 3.656 .301 

Provide information about 

climate change mitigation 

strategies to clients.  

Conservative 32 9 (28.1) 23 (71.9)    

Liberal 81 17 (21.0) 64 (79.0)    

NDP 69 11 (15.9) 58 (84.1)    

Other 82 12 (14.6) 70 (85.4)    

Total 264 49 (18.6) 215 (81.4) 3 3.402 .334 
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Table 31 Continued 

PHN Current Action Political 

Leaning 

Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Foster mitigation strategies at 

your workplace 

Conservative 32 7 (21.9) 25 (78.1)    

Liberal 81 25 (30.9) 56 (69.1)    

NDP 70 17 (24.3) 53 (75.7)    

Other 82 14 (17.1) 68 (82.9)    

Total 265 63 (23.8) 202 (76.2) 3 4.353 .226 

Participate in climate change 

discussions in the community 

related to mitigation and 

adaptation strategies. 

Conservative 32 6 (18.8) 26 (81.3)    

Liberal 79 15 (19.0) 64 (81.0)    

NDP 70 12 (17.1) 58 (82.9)    

Other 80 8 (10.0) 72 (90.0)    

Total 261 41 (15.7) 220 (84.3) 3 2.943 .401 

Make personal choices that 

impact climate change 

mitigation and adaptation 

Conservative 32 17 (53.1) 15 (46.9)    

Liberal 83 48 (57.8) 35 (42.2)    

NDP 71 37 (52.1) 34 (47.9)    

Other 82 37 (45.1) 45 (54.9)    

Total 268 139 (51.9) 129 (48.1) 3 2.699 .440 

Engage in policy discussions 

related to climate change 

mitigation and adaptation. 

Conservative 32 4 (12.5) 28 (87.5)    

Liberal 81 20 (24.7) 61 (75.3)    

NDP 69 24 (34.8) 45 (65.2)    

Other 83 13 (15.7) 70 (84.3)    

Total 265 61 (23.0) 204 (77.0) 3 10.049 .018* 
*p<.05 
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Table 32 Chi-square analysis of participants’ perception of public health nurses (PHNs) responsibility for specific actions by political 

leaning 

PHN Responsibility Political 

Leaning 

Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Advocate for reducing social 

inequities that make people 

vulnerable to climate change. 

Conservative 34 32 (94.1) 2 (5.9)    

Liberal 82 77 (93.9) 5 (6.1)    

NDP 73 71 (97.3) 2 (2.7)    

Other 87 74 (85.1) 13 (14.9)    

Total 276 254 (92.0) 22 (8.0) 3 9.082 .028* 

Strengthen public health 

infrastructure to foster 

adaptation to climate change. 

Conservative 35 26 (74.3) 9 (25.7)    

Liberal 83 63 (75.9) 20 (24.1)    

NDP 74 52 (70.3) 22 (29.7)    

Other 85 47 (55.3) 38 (44.7)    

Total 277 188 (67.9) 89 (32.1) 3 9.477 .024* 

Promote behavioral strategies 

that foster adaptation to 

climate change 

Conservative 35 32 (91.4) 3 (8.6)    

Liberal 79 66 (83.5) 13 (16.5)    

NDP 71 61 (85.9) 10 (14.1)    

Other 85 65 (76.5) 20 (23.5)    

Total 270 224 (83.0) 46 (17.0) 3 4.766 .190 

Work with others to increase 

community capacity to 

address climate change. 

Conservative 35 30 (85.7) 5 (14.3)    

Liberal 81 72 (88.9) 9 (11.1)    

NDP 72 61 (84.7) 11 (15.3)    

Other 86 65 (75.6) 21 (24.4)    

Total 274 228 (83.2) 46 (16.8) 3 5.727 .126 

Provide information about 

climate change mitigation 

strategies to clients.  

Conservative 35 28 (80.0) 7 (20.0)    

Liberal 83 62 (74.7) 21 (25.3)    

NDP 73 50 (68.5) 23 (31.5)    

Other 85 60 (70.6) 25 (29.5)    

Total 276 200 (72.5) 76 (27.5) 3 1.931 .587 
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Table 32 Continued 

PHN Responsibility Political 

Leaning 

Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Foster mitigation strategies at 

your workplace 

Conservative 35 26 (74.3) 9 (25.7)    

Liberal 83 56 (67.5) 27 (32.5)    

NDP 73 53 (72.6) 20 (27.4)    

Other 83 49 (59.0) 34 (41.0)    

Total 274 184 (67.2) 90 (32.8) 3 4.273 .233 

Participate in climate change 

discussions in the community 

related to mitigation and 

adaptation strategies. 

Conservative 34 28 (82.4) 6 (17.6)    

Liberal 80 58 (72.5) 22 (27.5)    

NDP 72 59 (81.9) 13 (18.1)    

Other 84 54 (64.3) 30 (35.7)    

Total 270 199 (73.7) 71 (26.3) 3 7.739 .052 

Make personal choices that 

impact climate change 

mitigation and adaptation 

Conservative 34 33 (97.1) 1 (2.9)    

Liberal 81 68 (84.0) 13 (16.0)    

NDP 71 59 (83.1) 12 (16.9)    

Other 84 67 (79.8) 17 (20.2)    

Total 270 227 (84.1) 43 (15.9) 3 5.499 .139 

Engage in policy discussions 

related to climate change 

mitigation and adaptation. 

Conservative 35 27 (77.1) 8 (22.9)    

Liberal 82 57 (69.5) 25 (30.5)    

NDP 72 56 (77.8) 16 (22.2)    

Other 86 60 (69.8) 26 (30.2)    

Total 275 200 (72.7) 75 (27.3) 3 2.077 .557 
*p<.05 
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Table 33 Chi-square analysis of participants’ current action on specific actions by political leaning 

Personal Current Action Political 

Leaning 

Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Advocate for reducing social 

inequities that make people 

vulnerable to climate change. 

Conservative 34 16 (47.1) 18 (52.9)    

Liberal 82 35 (42.7) 47 (57.3)    

NDP 70 34 (48.6) 36 (51.4)    

Other 85 32 (37.6) 53 (62.4)    

Total 271 117 (43.2) 154 (56.8) 3 2.107 .551 

Strengthen public health 

infrastructure to foster 

adaptation to climate change. 

Conservative 32 8 (25.0) 24 (75.0)    

Liberal 82 9 (11.0) 73 (89.0)    

NDP 70 6 (8.6) 64 (91.4)    

Other 83 5 (6.0) 78 (94.0)    

Total 267 28 (10.5) 239 (89.5) 3 9.236 .026* 

Promote behavioral strategies 

that foster adaptation to 

climate change 

Conservative 32 11 (34.4) 21 (65.6)    

Liberal 80 23 (28.7) 57 (71.3)    

NDP 69 20 (29.0) 49 (71.0)    

Other 83 21 (25.3) 62 (74.7)    

Total 264 75 (28.4) 189 (71.6) 3 0.970 .809 

Work with others to increase 

community capacity to 

address climate change. 

Conservative 32 4 (12.5) 28 (87.5)    

Liberal 81 7 (8.6) 74 (91.4)    

NDP 69 5 (7.2) 64 (92.8)    

Other 83 10 (12.0) 73 (88.0)    

Total 265 26 (9.8) 239 (90.2) 3 1.369 .713 

Provide information about 

climate change mitigation 

strategies to clients.  

Conservative 32 6 (18.8) 26 (81.3)    

Liberal 81 10 (12.3) 71 (87.7)    

NDP 70 7 (10.0) 63 (90.0)    

Other 82 9 (11.0) 73 (89.0)    

Total 265 32 (12.1) 233 (87.9) 3 1.726 .631 
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Table 33 Continued 

Personal Current Action Political 

Leaning 

Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Foster mitigation strategies at 

your workplace 

Conservative 32 4 (12.5) 28 (87.5)    

Liberal 80 15 (18.8) 65 (81.3)    

NDP 69 9 (13.0) 60 (87.0)    

Other 81 9 (11.1) 72 (88.9)    

Total 262 37 (14.1) 225 (85.9) 3 2.154 .541 

Participate in climate change 

discussions in the community 

related to mitigation and 

adaptation strategies. 

Conservative 32 2 (6.3) 30 (93.8)    

Liberal 78 6 (7.7) 72 (92.3)    

NDP 70 5 (7.1) 65 (92.9)    

Other 80 6 (7.5) 74 (92.5)    

Total 260 19 (7.3) 241 (92.7) 3 0.077 .994 

Make personal choices that 

impact climate change 

mitigation and adaptation 

Conservative 33 22 (66.7) 11 (33.3)    

Liberal 82 48 (58.5) 34 (41.5)    

NDP 70 48 (68.6) 22 (31.4)    

Other 83 46 (55.4) 37 (44.6)    

Total 268 164 (61.2) 104 (38.8) 3 3.429 .330 

Engage in policy discussions 

related to climate change 

mitigation and adaptation. 

Conservative 32 0 (0.0) 32 (100.0)    

Liberal 81 8 (9.9) 73 (90.1)    

NDP 70 9 (12.9) 61 (87.1)    

Other 80 7 (8.8) 73 (91.3)    

Total 263 24 (9.1) 239 (90.9) 3 4.458 .216 
*p<.05 
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Table 34 Chi-square analysis of participants’ intention to act in five years on specific actions by political leaning 

Personal Intention to Act Political 

Leaning 

Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Advocate for reducing social 

inequities that make people 

vulnerable to climate change. 

Conservative 34 21 (61.8) 13 (38.2)    

Liberal 78 39 (50.0) 39 (50.0)    

NDP 68 38 (55.9) 30 (44.1)    

Other 81 31 (38.3) 50 (61.7)    

Total 261 129 (49.4) 132 (50.6) 3 7.247 .064 

Strengthen public health 

infrastructure to foster 

adaptation to climate change. 

Conservative 33 13 (39.4) 20 (60.6)    

Liberal 80 16 (20.0) 64 (80.0)    

NDP 69 16 (23.2) 53 (76.8)    

Other 83 12 (14.5) 71 (85.5)    

Total 265 57 (21.5) 208 (78.5) 3 8.920 .030* 

Promote behavioral strategies 

that foster adaptation to 

climate change 

Conservative 33 16 (48.5) 17 (51.5)    

Liberal 77 28 (36.4) 49 (63.6)    

NDP 68 27 (39.7) 41 (60.3)    

Other 80 26 (32.5) 54 (67.5)    

Total 258 97 (37.6) 161 (62.4) 3 2.732 .435 

Work with others to increase 

community capacity to 

address climate change. 

Conservative 32 11 (34.4) 21 (65.6)    

Liberal 80 20 (25.0) 60 (75.0)    

NDP 67 17 (25.4) 50 (74.6)    

Other 83 16 (19.3) 67 (80.7)    

Total 262 64 (24.4) 198 (75.6) 3 2.955 .399 

Provide information about 

climate change mitigation 

strategies to clients. 

Conservative 33 13 (39.4) 20 (60.6)    

Liberal 78 17 (21.8) 61 (78.2)    

NDP 68 18 (26.5) 50 (73.5)    

Other 83 18 (21.7) 65 (78.3)    

Total 262 66 (25.2) 196 (74.8) 3 4.610 .203 
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Table 34 Continued 

Personal Intention to Act Political 

Leaning 

Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Foster mitigation strategies at 

your workplace 

Conservative 33 16 (48.5) 17 (51.5)    

Liberal 80 19 (23.8) 61 (76.3)    

NDP 68 16 (23.5) 52 (76.5)    

Other 82 16 (19.5) 66 (80.5)    

Total 263 67 (25.5) 196 (74.5) 3 10.999 .012* 

Participate in climate change 

discussions in the community 

related to mitigation and 

adaptation strategies. 

Conservative 33 11 (33.3) 22 (66.7)    

Liberal 77 19 (24.7) 58 (75.3)    

NDP 68 18 (26.5) 50 (73.5)    

Other 82 12 (14.6) 70 (85.4)    

Total 260 60 (23.1) 200 (76.9) 3 5.800 .122 

Make personal choices that 

impact climate change 

mitigation and adaptation 

Conservative 33 25 (75.8) 8 (24.2)    

Liberal 77 49 (63.6) 28 (36.4)    

NDP 69 46 (66.7) 23 (33.3)    

Other 80 43 (53.8) 37 (46.3)    

Total 259 163 (62.9) 96 (37.1) 3 5.647 .130 

Engage in policy discussions 

related to climate change 

mitigation and adaptation. 

Conservative 33 7 (21.2) 26 (78.8)    

Liberal 80 19 (23.8) 61 (76.3)    

NDP 68 21 (30.9) 47 (69.1)    

Other 84 17 (20.2) 67 (79.8)    

Total 265 64 (24.2) 201 (75.8) 3 2.547 .467 
*p<.05 
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Table 35 Chi-square analysis of participants’ current action on specific actions by main OPHS standard addressed by participant's 

work 

Personal Current Action OPHS Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Advocate for reducing 

social inequities that make 

people vulnerable to 

climate change. 

CDIP 44 15 (34.1) 29 (65.9)    

Family Health 126 57 (45.2) 69 (54.8)    

IDP 79 32 (40.5) 47 (59.5)    

Other 28 16 (57.1) 12 (42.9)    

Total 277 120 (43.3) 157 (56.7) 3 4.149 .246 

Strengthen public health 

infrastructure to foster 

adaptation to climate 

change. 

CDIP 44 6 (13.6) 38 (86.4)    

Family Health 123 12 (9.8) 111 (90.2)    

IDP 78 6 (7.7) 72 (92.3)    

Other 28 4 (14.3) 24 (85.7)    

Total 273 28 (10.3) 245 (89.7) 3 1.631 .652 

Promote behavioral 

strategies that foster 

adaptation to climate 

change 

CDIP 44 9 (20.5) 35 (79.5)    

Family Health 117 38 (32.5) 79 (67.5)    

IDP 79 20 (25.3) 59 (74.7)    

Other 30 12 (40.0) 18 (60.0)    

Total 270 79 (29.3) 191 (70.7) 3 4.499 .212 

Work with others to 

increase community 

capacity to address climate 

change. 

CDIP 43 8 (18.6) 35 (81.4)    

Family Health 121 10 (8.3) 111 (91.7)    

IDP 78 6 (7.7) 72 (92.3)    

Other 29 3 (10.3) 26 (89.7)    

Total 271 27 (10.0) 244 (90.0) 3 4.422 .219 

Provide information about 

climate change mitigation 

strategies to clients.  

CDIP 44 8 (18.2) 36 (81.8)    

Family Health 120 18 (15.0) 102 (85.0)    

IDP 78 5 (6.4) 73 (93.6)    

Other 29 3 (10.3) 26 (89.7)    

Total 271 34 (12.5) 237 (87.5) 3 4.737 .192 
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Table 35 Continued  

 

Personal Current Action OPHS Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Foster mitigation strategies 

at your workplace 

CDIP 44 5 (11.4) 39 (88.6)    

Family Health 120 18 (15.0) 102 (85.0)    

IDP 76 12 (15.8) 64 (84.2)    

Other 28 4 (14.3) 24 (85.7)    

Total 268 39 (14.6) 229 (85.4) 3 0.474 .925 

Participate in climate 

change discussions in the 

community related to 

mitigation and adaptation 

strategies. 

CDIP 42 6 (14.3) 36 (85.7)    

Family Health 117 9 (7.7)  108 (92.3)    

IDP 77 2 (2.6) 75 (97.4)    

Other 29 3 (10.3) 26 (89.7)    

Total 265 20 (7.5) 245 (92.5) 3 5.766 .124 

Make personal choices that 

impact climate change 

mitigation and adaptation 

CDIP 43 31 (72.1) 12 (27.9)    

Family Health 122 71 (58.2) 51 (41.8)    

IDP 79 50 (63.3) 29 (36.7)    

Other 30 17 (56.7) 13 (43.3)    

Total 274 169 (61.7) 105 (38.3) 3 3.005 .391 

Engage in policy 

discussions related to 

climate change mitigation 

and adaptation. 

CDIP 43 9 (20.9) 34 (79.1)    

Family Health 119 7 (5.9) 112 (94.1)    

IDP 78 2 (2.6)  76 (97.4)    

Other 29 7 (24.1) 22 (75.9)    

Total 269 25 (9.3) 244 (90.7) 3 20.320 <.001** 
Note. OPHS = Ontario Public Health Standard; CDIP = Chronic Disease and Injury Prevention; IDP = Infectious Disease Prevention 

**p<.01 
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Table 36 Chi-square analysis of participants’ intention to act in five years on specific actions by main OPHS standard addressed by 

participant's work 

Personal Intention to Act OPHS Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Advocate for reducing 

social inequities that make 

people vulnerable to 

climate change. 

CDIP 43 19 (44.2) 24 (55.8)    

Family Health 119 61 (51.3) 58 (48.7)    

IDP 75 33 (44.0) 42 (56.0)    

Other 29 17 (58.6) 12 (41.4)    

Total 266 130 (48.9) 136 (51.1) 3 2.465 .482 

Strengthen public health 

infrastructure to foster 

adaptation to climate 

change. 

CDIP 44 10 (22.7) 34 (77.3)    

Family Health 120 21 (17.5) 99 (82.5)    

IDP 78 16 (20.5) 62 (79.5)    

Other 29 11 (37.9) 18 (62.1)    

Total 271 58 (21.4) 213 (78.6) 3 5.879 .118 

Promote behavioral 

strategies that foster 

adaptation to climate 

change 

CDIP 44 14 (31.8) 30 (68.2)    

Family Health 115 47 (40.9) 68 (59.1)    

IDP 76 24 (31.6) 52 (68.4)    

Other 29 16 (55.2) 13 (44.8)    

Total 264 101 (38.3) 163 (61.7) 3 6.052 .109 

Work with others to 

increase community 

capacity to address climate 

change. 

CDIP 44 14 (31.8) 30 (68.2)    

Family Health 118 28 (23.7) 90 (76.3)    

IDP 77 16 (20.8) 61 (79.2)    

Other 29 9 (31.0) 20 (69.0)    

Total 268 67 (25.0) 201 (75.0) 3 2.487 .478 

Provide information about 

climate change mitigation 

strategies to clients.  

CDIP 44 15 (34.1) 29 (65.9)    

Family Health 117 29 (24.8) 88 (75.2)    

IDP 78 16 (20.5) 62 (79.5)    

Other 29 8 (27.6) 21 (72.4)    

Total 268 68 (25.4) 200 (74.6) 3 2.835 .418 
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Table 36 Continued 

Personal Intention to Act OPHS Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Foster mitigation strategies 

at your workplace 

CDIP 44 9 (20.5) 35 (79.5)    

Family Health 118 30 (25.4) 88 (74.6)    

IDP 78 21 (26.9) 57 (73.1)    

Other 29 9 (31.0) 20 (69.0)    

Total 269 69 (25.7) 200 (74.3) 3 1.133 .769 

Participate in climate 

change discussions in the 

community related to 

mitigation and adaptation 

strategies. 

CDIP 43 11 (25.6) 32 (74.4)    

Family Health 116 24 (20.7) 92 (79.3)    

IDP 77 17 (22.1) 60 (77.9)    

Other 29 9 (31.0) 20 (69.0)    

Total 265 61 (23.0) 204 (77.0) 3 1.604 .658 

Make personal choices that 

impact climate change 

mitigation and adaptation 

CDIP 43 31 (72.1) 12 (27.9)    

Family Health 117 68 (58.1) 49 (41.9)    

IDP 75 49 (65.3) 26 (34.7)    

Other 30 20 (66.7) 10 (33.3)    

Total 265 168 (63.4) 97 (36.6) 3 3.065 .382 

Engage in policy 

discussions related to 

climate change mitigation 

and adaptation. 

CDIP 44 16 (36.4) 28 (63.6)    

Family Health 118 20 (16.9) 98 (83.1)    

IDP 79 19 (24.1) 60 (75.9)    

Other 30 12 (40.0) 18 (60.0)    

Total 271 67 (24.7) 204 (75.3) 3 10.817 .013* 
Note. OPHS = Ontario Public Health Standard; CDIP = Chronic Disease and Injury Prevention; IDP = Infectious Disease Prevention 

*p<.05 
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Table 37 Chi-square analysis of participants’ belief about public health nurses (PHNs) responsibility to address specific actions by age 

categories 

PHN Responsibility Age 

Categories 

Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Advocate for reducing social 

inequities that make people 

vulnerable to climate 

change. 

18-29 30 28 (93.3) 2 (6.7)    

30-39 82 78 (95.1) 4 (4.9)    

40-49 66 61 (92.4) 5 (7.6)    

50-59 74 66 (89.2) 8 (10.8)    

60+ 23 21 (91.3) 2 (8.7)    

Total 275 254 (92.4) 21 (7.6) 4 2.019 .732 

Strengthen public health 

infrastructure to foster 

adaptation to climate 

change. 

18-29 30 23 (76.7) 7 (23.3)    

30-39 82 55 (67.1) 27 (32.9)    

40-49 65 45 (69.2) 20 (30.8)    

50-59 75 49 (65.3) 26 (34.7)    

60+ 24 15 (62.5) 9 (37.5)    

Total 276 187 (67.8) 89 (32.2) 4 1.677 .795 

Promote behavioral 

strategies that foster 

adaptation to climate change 

18-29 30 26 (86.7) 4 (13.3)    

30-39 80 66 (82.5) 14 (17.5)    

40-49 64 56 (87.5) 8 (12.5)    

50-59 74 58 (78.4) 16 (21.6)    

60+ 21 19 (90.5) 2 (9.5)    

Total 269 225 (83.6) 44 (16.4) 4 3.189 .527 

Work with others to increase 

community capacity to 

address climate change. 

18-29 30 29 (96.7) 1 (3.3)    

30-39 81 58 (71.6) 23 (28.4)    

40-49 65 57 (87.7) 8 (12.3)    

50-59 75 64 (85.3) 11 (14.7)    

60+ 22 19 (86.4) 3 (13.6)    

Total 273 227 (83.2) 46 (16.8) 4 12.992 .011* 

 

 



 

183 

 

1
8
3

 

 

Table 37 Continued 

PHN Responsibility Age 

Categories 

Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Provide information about 

climate change mitigation 

strategies to clients. 

18-29 30 25 (83.3) 5 (16.7)    

30-39 82 53 (64.6) 29 (35.4)    

40-49 66 48 (72.7) 18 (27.3)    

50-59 75 58 (77.3) 17 (22.7)    

60+ 22 17 (77.3) 5 (22.7)    

Total 275 201 (73.1) 74 (26.9) 4 5.468 .243 

Foster mitigation strategies 

at your workplace 

18-29 30 19 (63.3) 11 (36.7)    

30-39 81 52 (64.2) 29 (35.8)    

40-49 66 43 (65.2) 23 (34.8)    

50-59 74 56 (75.7) 18 (24.3)    

60+ 22 15 (68.2) 7 (31.8)    

Total 273 185 (67.8) 88 (32.2) 4 3.070 .546 

Participate in climate change 

discussions in the 

community related to 

mitigation and adaptation 

strategies. 

18-29 29 23 (79.3) 6 (20.7)    

30-39 80 58 (72.5) 22 (27.5)    

40-49 66 48 (72.7) 18 (27.3)    

50-59 73 54 (74.0) 19 (26.0)    

60+ 21 16 (76.2) 5 (23.8)    

Total 269 199 (74.0) 70 (26.0) 4 0.626 .960 

Make personal choices that 

impact climate change 

mitigation and adaptation 

18-29 30 27 (90.0) 3 (10.0)    

30-39 80 64 (80.0) 16 (20.0)    

40-49 64 56 (87.5) 8 (12.5)    

50-59 74 61 (82.4) 13 (17.6)    

60+ 21 19 (90.5) 2 (9.5)    

Total 269 227 (84.4) 42 (15.6) 4 3.162 .531 
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Table 37 Continued 

PHN Responsibility Age 

Categories 

Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Engage in policy discussions 

related to climate change 

mitigation and adaptation. 

18-29 30 24 (80.0) 6 (20.0)    

30-39 81 60 (74.1) 21 (25.9)    

40-49 65 42 (64.6) 23 (35.4)    

50-59 75 56 (74.7) 19 (25.3)    

60+ 23 18 (78.3) 5 (21.7)    

Total 274 200 (73.0) 74 (27.0) 4 3.540 .472 
*p<.05 
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Table 38 Chi-square analysis of participants’ current action on specific actions by age categories 

Personal Current Action Age 

Categories 

Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Advocate for reducing social 

inequities that make people 

vulnerable to climate 

change. 

18-29 30 11 (36.7) 19 (63.3)    

30-39 81 32 (39.5) 49 (60.5)    

40-49 64 32 (50.0) 32 (50.0)    

50-59 74 35 (47.3) 39 (52.7)    

60+ 21 8 (38.1) 13 (61.9)    

Total 270 118 (43.7) 152 (56.3) 4 2.872 .579 

Strengthen public health 

infrastructure to foster 

adaptation to climate 

change. 

18-29 30 2 (6.7)   28 (93.3)    

30-39 80 8 (10.0) 72 (90.0)    

40-49 64 6 (9.4) 58 (90.6)    

50-59 71 9 (12.7) 62 (87.3)    

60+ 21 2 (9.5) 19 (90.5)    

Total 266 27 (10.2) 239 (89.8) 4 0.949 .917 

Promote behavioral 

strategies that foster 

adaptation to climate change 

18-29 30 4 (13.3) 26 (86.7)    

30-39 79 19 (24.1) 60 (75.9)    

40-49 62 20 (32.3) 42 (67.7)    

50-59 70 24 (34.3) 46 (65.7)    

60+ 22 9 (40.9) 13 (59.1)    

Total 263 76 (28.9) 187 (71.1) 4 7.315 .120 

Work with others to increase 

community capacity to 

address climate change. 

18-29 29 3 (10.3) 26 (89.7)    

30-39 81 6 (7.4) 75 (92.6)    

40-49 63 6 (9.5) 57 (90.5)    

50-59 69 9 (13.0) 60 (87.0)    

60+ 22 2 (9.1) 20 (90.9)    

Total 264 26 (9.8) 238 (90.2) 4 1.367 .850 
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Table 38 Continued 

Personal Current Action Age 

Categories 

Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Provide information about 

climate change mitigation 

strategies to clients. 

18-29 30 3 (10.0) 27 (90.0)    

30-39 80 6 (7.5) 74 (92.5)    

40-49 63 8 (12.7) 55 (87.3)    

50-59 69 12 (17.4) 57 (82.6)    

60+ 22 3 (13.6) 19 (86.4)    

Total 264 32 (12.1) 232 (87.9) 4 3.597 .463 

Foster mitigation strategies 

at your workplace 

18-29 30 3 (10.0) 27 (90.0)    

30-39 80 5 (6.3) 75 (93.8)    

40-49 60 6 (10.0) 54 (90.0)    

50-59 69 21 (30.4) 48 (69.6)    

60+ 22 2 (9.1) 20 (90.9)    

Total 261 37 (14.2) 224 (85.8) 4 20.880 <.001** 

Participate in climate change 

discussions in the 

community related to 

mitigation and adaptation 

strategies. 

18-29 30 0 (0.0) 30 (100.0)    

30-39 79 5 (6.3) 74 (93.7)    

40-49 63 5 (7.9) 58 (92.1)    

50-59 67 9 (13.4) 58 (86.6)    

60+ 20 1 (5.0) 19 (95.0)    

Total 259 20 (7.7) 239 (92.3) 4 6.004 .199 

Make personal choices that 

impact climate change 

mitigation and adaptation 

18-29 30 23 (76.7) 7 (23.3)    

30-39 79 42 (53.2) 37 (46.8)    

40-49 63 37 (58.7) 26 (41.3)    

50-59 73 46 (63.0) 27 (37.0)    

60+ 22 16 (72.7) 6 (27.3)    

Total 267 164 (61.4) 103 (38.6) 4 6.673 .154 
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Table 38 Continued 

Personal Current Action Age 

Categories 

Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Engage in policy discussions 

related to climate change 

mitigation and adaptation. 

18-29 30 1 (3.3) 29 (96.7)    

30-39 79 7 (8.9) 72 (91.1)    

40-49 61 7 (11.5) 54 (88.5)    

50-59 70 5 (7.1) 65 (92.9)    

60+ 22 4 (18.2) 18 (81.8)    

Total 262 24 (9.2) 238 (90.8) 4 4.120 .390 

**p<.01 
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Table 39 Chi-square analysis of participants’ intention to act in five years on specific actions by age categories  

Personal Intention to 

Act 

Age 

Categories 

Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Advocate for reducing 

social inequities that 

make people vulnerable 

to climate change. 

18-29 30 14 (46.7) 16 (53.3)    

30-39 79 41 (51.9) 38 (48.1)    

40-49 62 29 (46.8) 33 (53.2)    

50-59 68 36 (52.9) 32 (47.1)    

60+ 21 9 (42.9) 12 (57.1)     

Total 260 129 (49.6) 131 (50.4) 4 1.154 .886 

Strengthen public 

health infrastructure to 

foster adaptation to 

climate change. 

18-29 30 5 (16.7) 25 (83.3)    

30-39 80 21 (26.3) 59 (73.8)    

40-49 64 13 (20.3) 51 (79.7)    

50-59 68 15 (22.1) 53 (77.9)    

60+ 22 3 (13.6) 19 (86.4)    

Total 264 57 (21.6) 207 (78.4) 4 2.348 .672 

Promote behavioral 

strategies that foster 

adaptation to climate 

change 

18-29 30 9 (30.0) 21 (70.0)    

30-39 78 32 (41.0) 46 (59.0)    

40-49 62 24 (38.7) 38 (61.3)    

50-59 66 26 (39.4) 40 (60.6)    

60+ 21 8 (38.1) 13 (61.9)    

Total 257 99 (38.5) 158 (61.5) 4 1.150 .886 

Work with others to 

increase community 

capacity to address 

climate change. 

18-29 30 6 (20.0) 24 (80.0)    

30-39 80 22 (27.5) 58 (72.5)    

40-49 62 15 (24.2) 47 (75.8)    

50-59 67 19 (28.4) 48 (71.6)    

60+ 22 4 (18.2) 18 (81.8)    

Total 261 66 (25.3) 195 (74.7) 4 1.613 .806 
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Table 39 Continued 

Personal Intention to 

Act 

Age 

Categories 

Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Provide information 

about climate change 

mitigation strategies to 

clients. 

18-29 30 4 (13.3) 26 (86.7)    

30-39 80 23 (28.7) 57 (71.3)    

40-49 62 12 (19.4) 50 (64.7)    

50-59 68 24 (35.3) 44 (64.7)    

60+ 21 4 (19.0) 17 (81.0)    

Total 261 67 (25.7) 194 (74.3) 4 7.870 .096 

Foster mitigation 

strategies at your 

workplace 

18-29 30 8  (26.7) 22 (73.3)    

30-39 80 19 (23.8) 61 (76.3)    

40-49 61 8 (13.1) 53 (86.9)    

50-59 68 28 (41.2) 40 (58.8)    

60+ 23 4 (17.4) 19 (82.6)    

Total 262 67 (25.6) 195 (74.4) 4 14.640 .006** 

Participate in climate 

change discussions in 

the community related 

to mitigation and 

adaptation strategies. 

18-29 30 3 (10.0) 27 (90.0)    

30-39 79 21 (26.6) 58 (73.4)    

40-49 63 10 (15.9) 53 (84.1)    

50-59 66 22 (33.3) 44 (66.7)    

60+ 21 4 (19.0) 17 (81.0)    

Total 259 60 (23.2) 199 (76.8) 4 9.355 .053 

Make personal choices 

that impact climate 

change mitigation and 

adaptation 

18-29 29 21 (72.4) 8 (27.6)    

30-39 79 47 (59.5) 32 (40.5)    

40-49 61 34 (38.5) 27 (44.3)    

50-59 67 45 (42.3) 22 (32.8)    

60+ 22 16 (72.7) 6 (27.3)    

Total 258 163 (63.2) 95 (36.8) 4 4.296 .367 
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Table 39 Continued 

Personal Intention to 

Act 

Age 

Categories 

Total 

(n) 

Yes No/Don’t Know df χ
2
 p 

n (%) n (%) 

Engage in policy 

discussions related to 

climate change 

mitigation and 

adaptation. 

18-29 30 7 (23.3) 23 (76.7)    

30-39 80 24 (30.0) 56 (70.0)    

40-49 63 11 (17.5) 52 (82.5)    

50-59 69 18 (26.1) 51 (73.9)    

60+ 22 5 (22.7) 17 (77.3)    

Total 264 65 (24.6) 199 (75.4) 4 3.137 .535 

**p<.01 

 


