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1. Glossary 
Active Transportation: Any form of human-powered transportation: walking, cycling, using a 

wheelchair, in-line skating, skateboarding, etc. (P. H. A. of C. Government of Canada, 2009) 

 

Aesthetics: Walking routes that are visually attractive may be more appealing to walkers. 

Hardscaping, such as walls and walkways, and landscaping, such as trees and flowers, should be 

well maintained. Trees can help provide shade and improve the appearance of the property 

(Centers for Disease Control and Prevention, 2010). 

 

Built Environment: Human-made or modified physical surroundings in which people live, work, 

and play (Provincial Health Services Authority, 2014b).  

 

Connectivity: The extent to which the sidewalks and paths in an area connect to each other and 

to desirable destinations such as office buildings, stores, parks, trails, etc. at convenient distances 

and without encountering major hazards (such as a busy street with no crosswalk). Typically, 

streets with short block lengths connected in a grid pattern have higher connectivity than areas 

with cul-de-sacs and long block lengths (Healthyliving.org, 2009). 

 

Mixed Land Use: Enables a variety of residential, commercial, and industrial areas to be co-

located in an integrated way that supports sustainable forms of transport such as public transit, 

walking and cycling. Mixed land use developments can enhance the economic vitality and 

perceived security of an area by increasing the number of people on the street and in public 

spaces (Smart Growth Online, n.d.) 

 

Walkability: Measure of safety and desirability of walking routes. The extent to which the built  

environment supports and encourages walking by  providing for pedestrian comfort and safety, 

connecting people with varied destinations within a reasonable amount of time and effort, and 

offering visual interest in journeys throughout the network (Provincial Health Services 

Authority, 2014a).  

2. Acronyms 
BE: Built Environment 

CMA: Census Metropolitan Area 

GIS: Geographic Information Systems 

HBE: Healthy Built Environment 

NL: Newfoundland and Labrador 

NLCHI: Newfoundland and Labrador Centre for Health Information 

NLSA: Newfoundland and Labrador Statistics Agency 

PHSA: Provincial Health Services Authority 

3. Introduction 
Wellness represents a positive state of being rather than just the absence of disease (Foster, 

Keller, McKee, & Ostry, 2011). Wellness is about achieving a positive balance of the mind, 

body, and spirit that results in improving one’s quality of life and contributes to the overall well-
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being of the community. Many components contribute to well-being through a series of complex 

and interacting mechanisms (Foster et al., 2011).  

 

A comprehensive picture of the well-being of Canadian communities can be obtained by 

gathering data from various sources. (S. D. C. Government of Canada, 2006). Communities can 

use these data, called indicators, to monitor and improve the quality of life of the residents. 

These indicators are the measured and self-reported numerations of health-related characteristics 

and the determinants of health (Provincial Health Services Authority, 2008). Health promotion 

and disease prevention have been recognized as important parts of high-quality health systems 

globally (P. H. A. of C. Government of Canada, 2010). Measuring, tracking and promoting well-

being can be useful for various stakeholders involved in disease prevention and health promotion 

and for developing public policies (Centers for Disease Control and Prevention, 2013). Good 

indicators can help convey 

complex messages that 

have a potential to improve 

health and well-being of 

Canadians (Curran, Grant, 

& Wood, 2006). 

 

Good living conditions are 

fundamental to well-being 

(Centers for Disease 

Control and Prevention, 

2013). One of the 

components that contribute 

to the well-being of the 

population is the built 

environment (Peg, n.d.) 

(Figure 1). 
  

This paper focuses on the indicators for a healthy built environment, what information is 

currently available, and what measures can be useful to planners for designing purposes. The 

objective of this paper is to develop a potential list of built environment indicators for the 

communities of Newfoundland and Labrador that can be used as a tool by planners when 

designing the physical surroundings where people live, work, and play. The rest of the paper is 

organized as follows: Section 4 includes the importance of indicators for healthy built 

environment. The criteria for assessing the indicators are detailed in Section 5. Section 6 includes 

the review of Canadian indicators for built environment. The Newfoundland and Labrador 

context is provided in Section 7. The information about the availability of data for NL is detailed 

in Section 8. The discussion, based on the review, availability of data and expert opinion by 

individuals from various fields is included in Section 9.  The latter sections 10, 11 and 12 include 

Next Steps, Conclusions and References respectively, followed by the Appendices. The approach 

followed in this paper to achieve the objective is detailed in Figure . 
 

Figure 1 Well-being Components (Source: Peg, n.d.) 
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Figure 2 Approach followed to achieve the objective 

4. Built Environment Indicators 
Built Environments include human-made places and spaces such as people’s homes, 

communities, schools, workplaces, parks/recreational areas, business areas, farms, transportation 

systems and other infrastructure that are encountered in our daily life (Provincial Health Services 

Authority, 2014b). The impact of built environments on health is an emerging field. The built 

environment can influence physical activity, nutrition and obesity, and can contribute to chronic 

diseases, air pollution and increased rates of injury (Jackson, 2003) (Provincial Health Services 

Authority, 2007).  How these areas are designed, has a significant role in mediating people’s 

health related decisions such as whether to walk to work or what kind of food to buy (Howell, 

2013). Those who live in communities characterized by a mixed use of land, well-connected 

street networks, and high residential density are more active than those live in car dependent 

communities (P. H. A. of C. Government of Canada, 2011).  

 
A built environment that is conducive to wellness would include such things as adequate parks 

and green space for recreation, areas built for walking and cycling, a safe environment to 

encourage outdoor activities, areas of vegetation to help improve air quality, good public 

transportation, and smoke-free public areas (Foster et al., 2011). Developing appropriate built 

environment indicators to measure these characteristics would enable local action, developing 

public policies, and planning around community health (Curran et al., 2006). The indicators that 

are well chosen, have the ability to capture deficiencies regarding the quality, status, and/or 

conditions of the features of built environment in the community, which would enable better 

design through informed decision-making (Dempster & Tucs, 2008). A well designed 

community can increase opportunities and enable the residents to participate in the activities that 

improve their health and well-being (Curran et al., 2006). 



Well-being Indicators for the Built Environment in NL 5 

 

5. Criteria for Assessing Indicators 
Evaluating the indicators for effectiveness and suitability in the local context is essential in 

addition to the usefulness of the indicators and availability of data (Curran et al., 2006). 

According to Curran, the three major criteria for good indicators are: 

 

Availability of data 

 Data available in the community level 

 Data readily and inexpensively available from the existing sources and must be capable 

of updating if needed 

Evaluation for local reference 

 Application of indicators developed elsewhere to the specific community 

 Application for communities of various sizes and types 

 Relevance for the particular community in terms of its economic and environmental 

conditions, special needs and populations, coastal settlements, older communities, etc. 

Usefulness and practical application 

 Availability of information for communities to make decisions that promote community 

health 

 Current usage of the indicators  

 Consideration of government policies or programs that affect choices about the indicators 

to use 

 

Although indicators can provide valuable information, they also have a lot of limitations. Bowen 

(2008) stated that there are good indicators as well as indicators that contribute to poor planning 

decisions. Hence, choosing good indicators is critical for their effectiveness. By using practical 

examples from a Canadian Health Authority, Bowen illustrated some common pitfalls and 

offered suggestions to researchers and decision makers for choosing and utilizing indicators in a 

proper way. Some of Bowen’s suggestions include: 

 

Selection of indicators 

 Determining what needs to be known 

 Understanding what the indicator is really revealing  

 Limiting the number of indicators and focusing resources on the stronger ones 

 Choosing indicators such that data cannot be easily misinterpreted 

 Collaborating in selection, development, and interpretation of indicators 

 Giving importance to the context 

Evaluation of indicators 

 Evaluating for validity, robustness, and transferability 

 Integrating the interpretation of indicators with program evaluation and qualitative 

research 

 Investigating areas where there is a discrepancy in data sources  

 

Bowen concluded that an indicator is meant to be a “tool, screen, or flag” to assist in decision-

making, and not a driver for decisions. 

 

A good system of indicators could help the community members or the decision makers identify 
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whether their built environment encourages or restricts physical activity and facilitate health 

promotion (Curran et al., 2006). The indicators chosen based on the above criteria enable 

comparison between communities and have a potential to identify problem areas for 

improvement. 

6. Canadian Indicators 
A review of literature was conducted to understand what information is currently available for 

Canadian provinces and cities about the built environment indicators. The literature for built 

environment indicators is currently evolving and the information was available for few provinces 

such as Nova Scotia, British Columbia, Alberta, and Quebec, and the City of Winnipeg, 

Manitoba.  

 

As of January 1, 2013, 86.2% of Canadian population lives in the four provinces - British 

Columbia, Alberta, Quebec and Ontario. Overall, 81% if the Canadians live in urban areas and 

over one-third of Canada’s entire population live in the three metropolitan cities – Vancouver, 

Toronto and Montreal (Employment and Social Development Canada, 2014).  

 

2011 Newfoundland 

and Labrador 

Nova 

Scotia 

British 

Columbia 

Alberta Quebec Canada 

Population 514,536 921,727 4,400,057 3,645,257 7903,001 33,476,688 

Land Area 

Sq. km 
370,511 52,939 922,509 640,082 1,356,547 8,965,121 

Population 

Density 

per sq. km 

1.4 17.4 4.8 5.7 5.8 3.7 

Urban % 59 57 86 83 81 81 

Rural % 41 43 14 17 19 19 

% of 

population 

living in 

CMAs 

38 42 68 65 80 69.1 

 

Sources: 1) Statistics Canada. Population and Dwelling Counts for Canada, Provinces and 

Territories, 2011 census 

2) Statistics Canada. Population, urban and rural, by province and territory, 2011 census 

3) Statistics Canada. Population and Dwelling Counts for Canada, provinces and territories – 

census metropolitan areas and census agglomerations, 2011 

 

Of the provinces for which information was available, Nova Scotia is comparable to NL in terms 

of urban-rural mix, size of the province, location, and the percentage of population living in 

metropolitan areas. 

6.1 Indicators for Nova Scotia 
Following the realization that Nova Scotia has one of the highest rates of obesity, and highest 

levels of physical inactivity in Canada, a collaborative project in Nova Scotia between a 
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university, a provincial statistical agency, and a non-profit service organization worked to 

investigate opportunities to improve health outcomes (Curran et al., 2006). The purpose of the 

research was to develop appropriate built environment indicators for active recreation and 

transportation. Next, they tested the indicators for community usefulness and data availability in 

several communities in Nova Scotia. 

6.1 a) Methods 
Community Counts is a statistical infrastructure system of information about Nova Scotia 

communities. After recognizing the influence of the built environment on health and well-being, 

the researchers in Nova Scotia identified the need to include more comprehensive data on built 

environment (Curran et al., 2006).  

 

The authors identified the indicators for active recreation in Nova Scotia through a community 

workshop (Curran et al., 2006). From the recommendations, a shorter list of indicators was 

selected, to be included in the Community Counts database. By studying four communities of 

varying sizes/types, including urban and rural communities, the researchers tested the indicators 

for active transportation (Curran et al., 2006). From the list of 121 indicators identified through 

literature, the researchers shortlisted 15 indicators based on their importance, representativeness, 

usefulness for policy and decision making, and availability and reliability of data.  

6.1 b) Results 
The workshop followed on the goals of a previous forum, which was the expressed need by the 

community members for a highly walkable community. By engaging civil servants and trail 

experts from the community, the researchers determined the active recreation indicators most 

useful to the public.  

Indicators for active recreation 

Kilometers of trial per 1000 residents 

Number of people in a 2.5 km radius of a trailhead 

Community investment in trails per 1000 residents 

Number of trail/hiking clubs per 1000 residents 

Measuring the above indicators may be useful in determining whether an area has sufficient trails 

in the right place to serve the residents (Curran et al., 2006). By identifying communities with 

lesser trail access, the authors were confident that the issues related to physical activity could be 

addressed through proper interventions. 

 

Indicators for active transportation 

After reviewing the availability and suitability of the developed indicators to measure active 

transportation, the indicators were assessed for Nova Scotia context. The authors found that high 

density, mix of uses, and better connectivity correlated positively with walking and cycling. The 

15 identified indicators for active transportation were categorized into four groups: 

Residential density 

Diversity of uses 

Connectivity 

Travel behavior 

These data can help measure progress towards walkable and bikeable communities and enable 

advocacy for improving built environments. 
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The detailed list of indicators for Nova Scotia can be found in Appendix A.  

6.1 c) Limitations 
This research was focused only on the indicators for active recreation and active transportation, 

whereas the built environment involves various additional characteristics such as housing, food 

environments, etc. Hence, by measuring these indicators, only a part of the built environment 

characteristics can be assessed. In addition, for measuring active recreation, the authors used the 

trails/hiking clubs as the only means of recreation, whereas, various other features such as parks, 

playgrounds, and other recreational facilities could influence active recreation. 

6.2 Indicators for BC 
“Indicators for Healthy Built Environment in BC” was a summary report, released by PHSA in 

2008 (Provincial Health Services Authority, 2008). The report lists the broad set of built 

environment indicators developed by the BC Healthy Built Environment Alliance, an inter-

sectorial network, which can provide an evidence based way to evaluate activities and 

interventions to address built environment issues.  

6.2 a) Methods 
The ten key areas that intersect population health and built environment had been identified for 

intervention through research conducted by Dr. Lawrence Frank (Provincial Health Services 

Authority, 2007). They were physical activity, access to healthy foods, healthy body weight, air 

quality, injury and safety, housing and homelessness, crime prevention, well-being and 

recreation, child and age friendliness, and public infrastructure. 

 

Following the recognition of the need for relevant indicators for healthy built environments to 

support the implementation and evaluation of the intervention programs, PHSA (2008) identified 

a list of healthy built environment indicators, based on their relevance to population health and 

built environment. The criteria used for selecting the indicators were having acceptable 

methodological standards that are evidence based (academic), measurable, valid, reliable, 

representative, and inexpensively available.  

6.2 b) Results 
The following categories of indicators were identified within the framework of the above 

mentioned intervention areas.  

Increase density and land use mix 

Increase connectivity 

Increase public transit 

Increase recreational facilities 

Zoning to improve food access 

Increase affordable housing 

Better safety and environmental designs 

Child-friendly 

Age-friendly 

Improve public infrastructure 

This framework and the indicator index also include a category for health outcomes, which were 

linked to population health and built environment. A detailed list of indicators that were selected 

for the initial list can be found in Appendix B. 
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6.2 c) Limitations 
Being a summary report, this document does not provide details about the evidence, or the 

rationale behind selecting these indicators. The authors acknowledged that these indicators were 

biased towards urban settings and this initial list needs to be further developed to reflect the 

changes based on local context and needs. 

6.3 Indicators for Alberta 
The research and Innovation team of Population and Public health at Alberta Health Services 

conducted a systematic literature review, which included 69 studies that used indicators to 

explore the elements of built environment and their relation to health (Alberta Health Services, 

n.d.).   

6.3 a) Methods 
The indicators selected from the review were appraised for their validity, reliability and 

feasibility. This review explored the usefulness of these indicators in planning, implementing, or 

evaluating interventions that aimed at improving population health through built environment. 

The majority of the indices were tested in the US, and a few in Canada, Australia and European 

countries. Almost all the indices were measured in urban environments. 

6.3 b) Results 
Of the 69 indices, six indices were ranked as very promising and 30 were ranked as promising. 

To determine the level of promise for each indicator, scientific rigour and feasibility for the 

indicator in an Albertan context were considered together. The very promising and promising 

indicators can be found in Appendix C. 

 

The following categorization was used to organize the results.  

 

Walkability:  

General walkability 

Walkability in relation to active transportation and recreation 

Walkability in relation to neighbourhood physical characteristics 

 

Food Environment 

 General food environment 

 Food accessibility and proximity 

 

Parks and Recreation Environments 

 Park accessibility and proximity 

 Trail use 

 

Physical activity and food environments 

 Health related resources 

 

Housing 

 Built Structures 

 Environmental hazards 
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The study also identified data sources for the above indices. Government data was the most 

commonly used data type. Next common source if the census information and many studies used 

combination of these data types. The authors concluded that while the above studies followed 

different measures to assess the same built environment features, the intention was the same 

among different researchers, which was to understand the influence of built environment on 

population health.  Multiple measures were likely used to account for the complexity of these 

features and the health behaviours. 

6.3 c) Limitations 
The authors acknowledged that there was lack of evidence for built environment indicators 

pertaining to rural or remote geographies. The authors also acknowledged that one of the major 

limitations of this review was the lack of assessment of these indicators for further reliability and 

validity and for applying to the local context. 

6.4 Indicators for Quebec 
From the literature review of 56 studies published between 2003 and 2009, using indicators 

developed from geospatial and GIS-based methods, the researchers formed a list of indicators to 

characterize the built environment and the services industry (Robitaille, 2009).  

6.4 a) Methods 
The three different approaches that are generally used to operationalize environmental indictors 

are based on 1) perceived measures by individuals 2) observed measures 3) geospatial databases 

and GIS data. To allow for the operationalization of the indicators on a territorial level in 

Quebec, the authors used only the indicators developed from geospatial and GIS-based methods. 

The authors developed six summaries of indicator categories for the built environment and the 

service environment that can influence the health and behaviour of an individual. The report also 

includes the potential impact of these indicators on diet, physical activity and body weight. 

6.4 b) Results 
The review found significant associations between the built environment and the individuals’ 

behaviours or characteristics. The six summaries of indicators were developed that include: 

 

Indicators of built environment related to physical activity 

Indicators of land-use diversity and density 

Indicators of road network configurations  

Indicators of non-motorized transportation networks and public transit infrastructures  

Indicators of urban environment design   

Indicators of the services environment 

Indicators related to recreational infrastructure  

Indicators related to food outlets  

 

The study also identified the available data sources for these indicators and assessed the 

operationalization of measuring these indicators in Quebec. The detailed list of indicators can be 

found in Appendix D. 
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6.4 c) Limitations 
The indicators developed in this report used only the geospatial measures. While GIS-based data 

can be useful in identifying the availability of built environment features, it cannot capture all the 

characteristics of BE. Other limitations according to the authors were the inconsistency of the 

methodology and data sources used to develop the indicators and lack of assessing the reliability 

and validity of these indicators.   

6.5 Indicators for Winnipeg 
Peg is a community indicator system for the city of Winnipeg, which tracks indicators that reflect 

and measure the city’s well-being (Peg, n.d.). The website is accessible to everyone – citizens, 

business owners, or policy makers. The intention was to create awareness about the facts 

regarding the well-being, and specifically about the built environment characteristics in 

Winnipeg.  

6.5 a) Methods 
The well-being indicators for Winnipeg were developed by a wide variety of stakeholders, and 

are grouped into eight theme areas as shown in Figure 1, one of them is the built environment.  

The website provides useful information such as data sources, rationale for choosing the 

indicators, measurements and limitations, and references for each indicator (Peg, n.d.). 

6.5 b) Results 
The built environment indicators were grouped into different categories: 

Parks and open space 

Active transportation 

Public transituUse 

Automobile use 

Collision victims 

Waste 

Water use 

Dwelling density 

Dwelling conditions 

Housing starts 

Building permits value 

 

The indicators measure the well-being of the Winnipeg communities over a period of one year. 

The data is obtained from reliable, credible, external sources and updated in the website as and 

when it is available. The detailed list of indicators for Winnipeg is provided in Appendix E. 

6.5 c) Limitations 
Even though the list takes into account the measures for most of the built environment 
characteristics such as housing, recreation, public transit, natural environment, etc., it 
failed to consider some of the major factors such as mixed land use, food services, etc.  

7. Newfoundland and Labrador Context 
Divided into two geographical areas, 1) the island of Newfoundland, and 2) Labrador, NL has a 

small population of approximately 500,000 people, spread over a huge land mass. NL has  a 
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population density of 1.4 per square kilometre, compared to 3.7 in Canada (Memorial University 

of Newfoundland, n.d.). NL has 1.54% of the total Canadian population. The population of NL 

has been stable for the last ten years. Due to its unique geography, the life of people in NL is 

characterized by the crucial features of its natural environment such as the shortness of the 

growing season, the scarcity of good soils, the long winter period, and the impediments of harsh 

weather, including storms, fog, strong and variable winds, heavy precipitation, and cold 

temperatures. Other conditions such as poor drainage, cold currents, offshore pack ice, multiple 

freeze-thaw cycles, and icebergs have also have a major impact (Memorial University of 

Newfoundland, n.d.). 

 

Demographics  

 

 2001 2006 2011 2011 

Canada 

Total 

Population 

512,930 505,469 514,536 33,476, 688 

Population 

Density (per 

sq.km) 

1.4 1.4 1.4 3.7 

Median Age 38.4 41.7 44 40.6 

% of 

population 65 

years and 

older 

12.3 13.9 16 14.8 

% of rural 

population 

42 42 41 19 

Source: 1) Statistics Canada, Census Profile 2001, 2006, 2011 

   2) Statistics Canada, Population Urban and Rural by Province and Territory, 2011 

 

In Newfoundland 41% of the population live in rural communities, compared to the national 

average of 19%. Living in rural or remote areas could be considered disadvantageous to health 

because of inaccessibility to health resources, reduced travel options, etc. The three major factors 

that contribute to specific health vulnerabilities in rural areas and small towns in developed 

countries are aging of the population, economic difficulties, and geographical isolation 

(Canadian Institute for Health Information, 2006).  

 

The population is aging all over Canada and by 2036, it is expected that the highest proportion of 

seniors aged 65 years and above will be in the province of NL. The median age of the population 

is also increasing. In addition, out-migration has become more common in the rural 

Newfoundland and Labrador. Majority of the migrants who leave rural communities are young 

adults and families with young children, leaving behind the older population with insufficient 

supports (Higgins, 2008). Hence, age-friendly indicators such as physical activity levels in 

people aged 65+ years and level of community connections could be important tools in 

measuring age-friendliness. Interventions should address age friendliness when planning and 

designing built environments. 
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People living in rural communities usually have to travel long distances often on dangerous roads 

to access services and hence the injury and deaths due to traffic accidents are more common in 

rural areas (Canadian Institute for Health Information, 2006). In addition, prevalence of smoking 

and obesity are higher in rural Canada, whereas there is a lower practice level of healthy dietary 

practices and leisure time physical activities (Canadian Institute for Health Information, 2006). 

Hence, in addition to the indicators identified by PHSA (Provincial Health Services Authority, 

2008), measures of traffic accidents and level of physical activities can be important indicators of 

built environment in rural communities. 

 

Obesity is a risk factor for many chronic diseases, particularly heart disease and diabetes 

(Employment and Social Development Canada, 2014). Although a variety of factors contribute 

to obesity, physical activity and dietary practices help prevent obesity. NL has the highest rates 

of overweight and obesity in Canada.  Using the age standardized data,  in 2011, the percentage 

of the overweight population ranged from 30% in British Columbia to 40% in Newfoundland 

and Labrador. As well, obesity varied from 14% in British Columbia to 29% in Newfoundland 

and Labrador (Employment and Social Development Canada, 2014). Improving built 

environment has been shown to encourage physical activity, healthy eating, physical and mental 

health, and reduce the incidences of chronic diseases (Employment and Social Development 

Canada, 2014).  

  

More than 50% of the communities in NL have populations between 251 and 1000 and are 

mostly isolated due to their geographic location (S. C. Government of Canada, n.d.). These small 

communities are not in a position to support a full grocery store, or other services and many 

residents depend on transportation to buy healthy food and access some services such as health 

care, education, etc. Hence the indicators such as commercial density and residential density can 

be worthwhile to measure in these communities.  

 

With respect to food services, only 10% of the fresh food is being produced in NL (Food 

Security Network, 2014). Rest 90% has to be imported from outside the province. Hence 

measuring agricultural capacity of the communities and accessibility and availability to fresh 

food can be a useful tool for interventions with respect to food services. 

 

Walk Score is a Seattle based “Walkability ranking” company, which rates the neighbourhoods 

and cities in the US, Canada and Australia. Its online validated tool looks at the distance between 

the addresses and the amenities such as grocery stores and schools in a neighbourhood or a city 

(Duncan, Aldstadt, Whalen, Melly, & Gortmaker, 2011). In 2014,Vancouver is rated as the most 

walkable city in Canada, and fourth walkable city in North America. St. John’s has an average 

score of 46 which means it is a car-dependent city and most errands require a car. The results 

from the study performed by de Sa (2014) in semi-urban and rural areas in Ontario, Canada, 

were consistent with previous studies in urban centres that residents living in more walkable 

communities are more likely to be engaged in lifestyle physical activities (de Sa & Ardern, 

2014). Hence, walkability index can be a useful tool to measure how connected are the various 

amenities in a neighbourhood. 
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8. Availability of Data 
The indicators identified in the above studies were assessed for the availability of data in NL. 

Various statistical organizations such as NLSA and NLCHI and experts from the City of St. 

John’s were consulted to find out what data is available for communities in NL.  

 

Community Accounts 

Community Accounts provide provincial, regional and community data in NL on wide variety of 

social and economic indicators of well-being (Community Accounts, n.d.). The model organizes 

data into a system of accounts that contributes to well-being and the relationships among them 

(Figure 3). The data in community accounts is available to public and can be used for various 

purposes such as social, community and economic development as well as by private sector for 

business development. 

 

 

 
Figure 3 Well-being Model. Source: Community Accounts 

 

Newfoundland and Labrador Statistics Agency 

NL Stat Agency is the central statistical agency within the Government of NL for collection, 

management and distribution of economic, social, demographic and fiscal data pertaining to NL 

(Newfoundland and Labrador Statistics Agency, n.d.).  

 

NLCHI 

NLCHI is a comprehensive health information Centre in NL. The Centre collects information 

from various sources including healthcare facilities, pharmacies, clinics, as well as government 

and research organizations. The health information contained in the Electronic Health Record is 

mainly used by health care professionals. Information in the other systems maintained by the 

Centre is used for variety of purposes such as health system management, public health and 

research.   
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City of St. John’s 

The Business Information Centre at the City of St. John’s maintains some data sets regarding 

information pertains to trails, sidewalks, parks and playgrounds, etc.  

9. Discussion 
The indicators identified in the above studies were analyzed for the NL context. PHSA prepared 

a tool kit for planners that identified five key areas of healthy planning principles that related to 

built environments based on evidence and expert information (Figure 4).  Identifying indicators 

for each of these areas would enable the planners to design the built environments from the 

health perspective.  

 

 
Figure 4 Planning Principles: A toolkit for Design. Planning. Health (Provincial Health Services Authority, 2014a) 

 

1) Healthy Neighbourhood Design  

 

Neighbourhoods are places where people live, work and play. The design of the 

neighbourhoods influences the health and well-being of the community (Provincial Health 

Services Authority, 2014a). A healthy neighbourhood, which is complete, compact and well-

connected, has a variety of benefits. The proximity and the convenience of access to services, 

stores, parks and green spaces can promote healthy eating and physical activity. Measuring 

the following indicators may identify the problem areas in the neighbourhood design to 

enable decision-making.  

 

Residential Density: Neighbourhoods with higher residential densities are capable 

of encouraging walkability. Prioritizing new developments within the existing 

communities promote densification and help prevent negative effects of sprawl 
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(Provincial Health Services Authority, 2014a). Strategies to mitigate the negative 

effects of the densification such as increased setbacks from the streets or roads, 

lowered vehicle speed limits, etc. should be considered (Provincial Health 

Services Authority, 2014a).  

 Population Density 

 Density of housing units 

 % of single detached housing units 

 # of residents per square km of inhabited area 

 

Mixed Land Use: Creating mixed land-use residential neighbourhoods with access 

to a variety of amenities such as schools, parks and green space, retail and 

employment opportunities in close proximity may encourage physical activity 

(Provincial Health Services Authority, 2014a). 

 Number of different types of commercial land uses in an area 

 # of retail jobs per square km of inhabited area 

 % of residential dwellings within walking distance (2.5 km) of 

commercial land 

 % of residential dwellings within cycling distance(8 km) of 

commercial land 

 Entropy index (Degree of similarity in land use mix between a 

given area and its larger regional context) 

 Dissimilarity index (Measures the dissimilarity of the given area 

based on the predominant uses in its neighbouring areas) 

 

Connectivity: Developing street network with high connectivity for walking and 

biking, and use of public transportation has a potential to increase physical 

activity levels (Provincial Health Services Authority, 2014a).  

 Motorized connectivity index (Connectivity index is calculated by 

dividing the total number of street segments (street lengths 

between intersections) by the number of street nodes 

(intersections/dead-ends)) 

 Non-motorized connectivity index 

 Ratio of sidewalk/path to street centre line 

 Designed cycling routes 

 

Commercial Density: Complete and compact neighbourhoods with both 

residential and commercial areas that are well-connected can encourage physical 

activity and active transportation. 

 The amount of area designated for commercial use within an area 

 # of businesses per 1,000 people 

 

Walkablility: Walkability of a community can influence  physical activity. 

Walkability is a function of proximity and connectivity between destinations (The 

University of British Columbia, 2013). Walkability can be measured by assessing 

street width, sidewalks, bike lanes, speed limits and public transit. Walkability 
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index includes four components that capture the differences in physical 

environment; Residential Density, Commercial Density, Land use mix, and Street 

connectivity. Data from these four components are combined into a single 

walkability index. The higher number indicates a more walkable neighborhood. 

Using the walkability index, a map called Walkability Surface was created in 

British Columbia that illustrates the spatial distribution of the walkability levels 

throughout the region (The University of British Columbia, 2013). 

 Walkability Index 

 Walkscore 

 

Neighbourhood Safety: Safer neighbourhoods encourage active transportation. 

Interventions to increase neighbourhood safety such as increased lighting, 

elimination of hiding spots, improving street design, etc. can reduce crime rates 

and promote physical activity (ncceh, Fact sheets for promoting healthy built 

environments, 2010, PHSA, 2014).  

 Crime rates 

 Perceived safety 

 

Age-friendliness: Designing the community more age-friendly encourages people 

of all ages and abilities to utilize the facilities/services in the communities, 

thereby encouraging physical activity.  

 Leisure time physical activity 65+ years 

 Sense of belonging to the community 65+ years 

 

 

2) Healthy Transportation networks 

 

Transportation networks enable people to travel to different places. The healthy design of 

the transportation network has a positive effect on health (Provincial Health Services 

Authority, 2014a). The safe and convenient transportation networks influences people’s 

choices about their mode of transport to work, shop or other activities, thereby encouraging 

active transportation, such as walking, biking, and public transportation. The attractiveness 

of different modes of transportation depends on the design of transportation networks and 

urban planning. The following indicators may be effective in identifying areas to improve 

transportation networks. 

 

Better safety and environmental design of streets: Street designs that promote 

safety such as red-light cameras, left turn lanes, and separate bicycle routes 

decrease the occurrence of traffic collisions and injuries. Bike paths, traffic 

signage, traffic calming features such as road humps or roundabouts also reduce 

injuries and encourage walking. 

 Collision victims (# of traffic accidents resulted in injuries) 

 Environmental and traffic hazards 

 

Active Transportation: Healthy transportation networks such as bike lanes, 

sidewalks, etc. encourage active transportation. Indicators of travel behaviour 
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would allow researchers to measure progress towards walkable and bikeable 

communities 

 Journey to work 

 Journey to school 

 Non-home based trips 

 Home based discretionary trips 

 

Public transportation: Making the public transportation accessible and convenient 

would increase the number of users. 

 Average number time residents ride a bus in a year 

 Percentage of people who take bus as a primary mode of 

transportation to work 

 

3) Healthy Natural Environments 

 

Natural environments are necessary to be protected and incorporated throughout the 

neighborhood to mitigate negative effects associated with development (Provincial Health 

Services Authority, 2014a). They help encourage physical activity and promote better 

mental health. 

 

Air pollution: Vegetation has the potential to clean the air of pollutants caused 

from urban development and breathing clean air help prevent some health 

conditions such as cancer and respiratory diseases.  

 Air Quality 

 Greenhouse gas emissions 

Accessibility to parks, trails and green space: Exposure to nature has been linked 

to increased mental health, reduced stress, and decreased chronic diseases.  

 Areas of parks and playgrounds per 1,000 residents 

 Kilometers of trail per 1,000 residents 

 Number of people within 2.5 km radius of a trailhead 

 Leisure time physical activity 

 

Attractive: Improving aesthetics in parks and green spaces can encourage visitors 

to the parks, thereby improving physical activity. 

 Aesthetics  

 

4) Healthy Food Systems 

 

The availability and accessibility of food depends on the food network. Healthy eating is 

essential for well-being. Hence, measuring the following indicators would help design 

interventions to provide healthier food choices for communities in need. 

 

Food availability: Providing space and opportunities to grow food in agricultural 

areas and in settings such as community or backyard gardens and urban farms 

would increase agricultural capacity and availability of a variety of fresh food. 

 Agricultural Capacity 
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 Food security – inadequate variety 

 Food stores per 1000 people 

Food accessibility: Increasing access to healthy food within the neighbourhood is 

associated with increased purchase and consumption of fresh foods such as fruits 

and vegetables.  

 Food security  

 Fruit and vegetable consumption 

Increase community-scale food infrastructure: The availability of community 

gardens and school gardens would foster knowledge about healthy food and 

encourage healthy food choices. 

 # of community gardens 

 # of school gardens 

 

5) Healthy Housing 

 

People spend their majority of time in their houses. Hence it is important that they are 

designed in such a way that they are accessible, affordable, and of high quality. Healthy 

housing can foster both physical and mental health, thereby improving quality of life. 

 

Affordable housing: Access to affordable housing decreases stress and allow them 

to buy more necessary things such as healthy food and other necessities. 

Designing a variety of houses, affordable to every one also helps reduce 

overcrowding.  

 Low income family housing 

 Housing diversity index 

 Housing Starts 

 Homelessness 

 

Housing Quality: Good quality housing with suitable ventilation contributes to 

good health. Ensuring that people live in quality housing can prevent 

unintentional injuries such as burns and trauma 

 Dwelling conditions 

 

Measuring these indicators would help planners to identify and design built environment 

interventions.  By making community-wide indicator data easily and publicly available, 

governments have the potential to facilitate local initiatives to improve community health and 

well-being. This would let communities identify whether their built environment promotes active 

recreation and active transportation or not. While a supportive built environment may not be 

sufficient to increase community physical activity levels, it is a necessary or facilitating 

condition for promoting healthy choices. A cause-and-effect diagram showing the relationship 

between the built environment interventions and population well-being is detailed in Figure 5. 
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Figure 5 Relationship between built environment interventions and well-being 

 

The details about the indicators and the availability of data such as data source, frequency of 

data, geographic resolution, latest data available, etc. are provided in Appendix F, which is 

attached as a separate file. Full details from the City of St. John’s are not available yet. It will be 

updated as soon as it is available. 

 

Providing people with access to relevant information about the built form of their communities 

can enable residents to better advocate for healthy design of their neighbourhoods. Over the long 

term, such advocacy has the potential to significantly improve the quality of the built 

environment, and the health and well-being of community residents. 

10. Next Steps 
A wide range of information in coherent framework that includes both core and optional 

indicators are needed for informed decision making. The core indicators would enable 

comparison between communities and the optional indicators for specific communities would 

allow focusing on what is important for that particular community and taking action (Cantin, 

Rogers, & Burdett, 2008) 

 

Open and easy access to information is important for planning and designing environment and 

health initiatives. In Newfoundland, organizations that are interested in or working on the 

indicators for healthy built environment such as NLCHI, Community Accounts, Public health 
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professionals, Planners etc. should be brought together to work as a group to develop an 

indicator framework specific for Newfoundland. A brainstorming session could be organized to 

gather ideas from various stakeholders to develop the final list of indicators.  This document can 

be used as a preliminary environmental scan to build on what is already available.  

 

 
 

Many communities in Newfoundland lack capacity to understand and interpret indicators and the 

professional organizations should undertake measures to develop these skills, which can enable 

the communities to participate and use indicators appropriately for local action.  

 

 

 

11. Conclusions 
Built environment has been shown to have a huge influence on population health and well-being. 

Many stakeholders and decision-makers are involved in addressing this complex issue. Healthy 

built environment is fundamental in promoting health and wellness. Indicators are a way to 

assess the status and progress of interventions related to the healthy built environments. Hence, 

identifying and measuring the well-being indicators for built environment in NL is essential for 

better planning and designing of the communities for the improved health and well-being of its 

residents.  
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Appendices 

Appendix A Built Environment Indicators for Nova Scotia 
 

Category Nova Scotia Indicators 

Indicators for Active Recreation 
Active 
Recreation  

 Kilometres of trail per 1,000 residents 
 Number of people in a 2.5 km radius of a trailhead 
 Community investment in trails per 1000 residents 
 Number of trail/hiking clubs per 1000 residents 

Indicators for Active Transportation 
Residential 
Density 

 The number of residents per square kilometre of inhabited area 
(ecumene). 

 The number of households per square kilometre of inhabited 
area. 

Diversity of 
Uses 

 The number of retail jobs per square kilometre of ecumene area. 
 The percentage of residential dwellings within 2.5 km (walking 

distance) of the following building uses: retail sales, food and 
beverage, business/office, neighbourhood schools and grocery 
stores. 

 The percentage of residential dwellings within 8 km (cycling 
distance) of the following building uses: retail sales, food and 
beverage, business/office, neighbourhood schools and grocery 
stores. 

 Number of different types of commercial land uses in an area 
 Entropy Index (Degree of similarity in land use mix between a 

given area and its larger regional context) 
 Dissimilarity Index (complement of entropy index- measures the 

dissimilarity of a selected area based on the predominant uses in 
the neighbouring areas) 

Connectivity  Ratio of sidewalk/path km to street center line kilometres 
 Motorized connectivity index (Connectivity index is calculated by 

dividing the total number of street segments by the total number 
of street nodes) 

 Non-motorized connectivity index 
Travel 
Behaviour 

 Journey to work – modal split 
 Journey to school – modal split 
 Non-home based trips – modal split 
 Home-based discretionary trips – modal split 
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Appendix B Built Environment Indicators for British Columbia 
 
Topic Indicator Indicator Definition (BC) Source (BC) 

Populatio
n Health 
Outcomes 

Life 
Expectancy 

Life expectancy Life expectancy is the 
number of years a person would be 
expected to live, starting from birth  

Stats Can, Vital 
Stats, Death 
Database and 
Demography Div. 
(Pop. Est.) 

Mental 
Health 
problems 

Individuals reporting mental  health 
issues or problems with  their emotional 
well being in the past month  

National 
Population Health 
Survey, StatsCan  

Chronic 
conditions 

Those reporting long-term conditions that 
have lasted or are expected to last 6 
months of more and have been diagnosed 
by a health professional  

National 
Population Health 
Survey, StatsCan  

Overweight 
(BMI) 

A BMI of greater than 30 is associated 
with high health risk. BMI is calculated by 
dividing body weight (in kilograms) by 
height (in metres)  

National 
Population Health 
Survey, StatsCan  

Circulatory 
Disease 
Mortality 
(PYLL) 

The rate of potential years of life lost 
before age 75 per 1,000 person-years at 
risk for death from circulatory disease  

StatsCan, Vital 
Stats, Death 
database and 
demography div. 
(Pop. Est.) 

Cancer 
Incidence 

Age-standardized rate of new primary 
sites of cancer (malignant neoplasms) per 
100,000 population, for all cancers. 

StatsCan, 
Canadian Cancer 
Registry 

High Blood 
Pressure 

Proportion of population 12 and up who 
reported a diagnosis, by a health 
professional, of high blood pressure  

Canadian 
Community 
Health Survey, 
2003 

Activity 
limitation 

Population aged 12 and over who report 
being limited in selected activities (home, 
school, work and other) because of a 
physical condition, mental condition, or 
health problem which has lasted or is 
expected to last six months or longer 

National 
Population Health 
Survey, StatsCan 

Asthma Proportion of population 12 and up who 
reported a diagnosis, by a health 
professional, of asthma  

Canadian 
Community 
Health Survey, 
2003 



Well-being Indicators for the Built Environment in NL 29 

 

Topic Indicator Indicator Definition (BC) Source (BC) 

Child 
respiratory 
admissions 

Age-standardized rate of hospitalizations 
per 1,000 among persons 0-14 for 
respiratory diseases, 2003- 2004 

BC Stats, Regional 
Profiles 

Respiratory 
System 
Mortality 

Crude rate and age standardized rate of 
death from diseases of the respiratory 
system per 100,000 population:, for all 
respiratory diseases (ICD-10 J00-J99), 
pneumonia and influenza (ICD- 10 J10-
J18), bronchitis/emphysema/asthma 
(ICD-10 J40-J43, J45-J46) and all other 
diseases of the respiratory system (ICD-10 
J00- J06, J20-J22, J30- J39, J44, J47, J60-
J70, J80- J84, J85- J86, J90-J94, J95-J99). 

StatsCan, Vital 
Stats, Death 
database and 
demography div. 
(pop. Est.) 

Hip 
fractures 

Age-standardized acute care 
hospitalization rate for fracture of the hip, 
per 100,000 population age 65 and over 

Hospital 
morbidity 
database, CIHI; 
discharge abstract 
database, CIHI 

Smoking 
status 

Proportion of population aged 12 and up 
or aged 12 to 19, who reported being a 
current smoker on either a daily or 
occasional basis  

Canadian 
Community 
Health Survey, 
2003 

Unintention
al Injury 
Deaths 
(PYLL) 

Crude rate and age standardized rate of 
death from unintentional injuries per 
100,000 population. Unintentional 
(ÒaccidentalÓ) injuries includes injuries 
due to causes such as motor vehicle 
collisions, falls, drowning, burns, and 
poisoning, but not Medical 
misadventures/complications 

StatsCan, Vital 
Stats, death 
database and 
demography div. 
(pop. Est.) 
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Topic Indicator Indicator Definition (BC) Source (BC) 

Increase 
Density 
and 
Land-Use 
Mix 

Population 
density 

To analyze compact development trends 
in British Columbia, 
Sightline(www.sightline.org) analyzed 
data from the 1991, 1996, 2001, and 2006 
Canadian censuses. For each census 
period, Sightline divided the landscape of 
Greater Vancouver into a 30-by-30 meter 
grid. For each location in that grid, 
Sightline calculated the population density 
of the smallest circle centered on that 
location containing at least 500 residents-
a rough proxy for a residential 
neighbourhood. Based on this fine-grained 
dataset of neighbourhood densities, 
Sightline determined the number of 
residents living in each density grouping: 
rural, suburban, compact neighbourhood, 
and pedestrianoriented neighbourhood. 
These density classes do not necessarily 
correspond to particular transportation 
outcomes; yet they do provide a 
consistent gauge against which the smart-
growth performance of different 
jurisdictions can be judged. 

1991, 1996, 2001, 
and 2006 
Canadian 
censuses 

Density of 
housing 
Units 

Total number of housing units divided by 
the municipality's taxable land-base, 
minus lands in the Agricultural Land 
Reserve. This is one measure of the 
efficiency with which land and 
infrastructure are being used. 

Canada census, 
2001 

Percentage 
of single-
detached 
housing 
units 

This is one measure of the efficiency with 
which land and infrastructure are being 
used. However, the indicator does not take 
into account the number of secondary 
suites. 

Canada census, 
2001 

Number of 
businesses 
per 1,000 
people 

A proxy for the health of the local business 
climate. 

Canada Business 
Patterns, June 
2001, StatsCan 
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Topic Indicator Indicator Definition (BC) Source (BC) 

Land in 
protected 
areas 

Areas protected, as a per cent 
of British Columbia’s land base. 
In British Columbia, protected 
areas include national parks, 
ecological reserves, class A 
and C parks, recreation areas, 
and protected areas 
that fall under the Environment 
and Land Use Act 

BC Land Use 
Coordination 
Office and BC 
Parks 

Incorporati
ons 
per 10,000 
people 

A proxy for the health of the 
local business climate. 
Consistent data on business 
bankruptcy rates would have 
been helpful but were not 
available. 

BC Stats, 
community fact 
sheets\population
; 
2001Canada 
Census 

Bookstores 
per 
10,000 
people 

One indication of the kinds of 
cultural services available, 
especially important from the 
perspective of the “creative 
class” 

Canada Business 
Patterns, 
June 2001, 
StatsCan 

Bohemian 
index 

A measure of the number of 
“cultural creatives,” as defined 
by Richard Florida - Measures 
the potential critical mass of 
creative people who are a big 
attractor for the new economy 
industries. 

StatsCan, 2001: 
National 
Occupational 
Classification for 
Statistics (CD 
ROM) 

Consultants 
index 

Consulting businesses as a % 
of total businesses - One 
measure of the number of 
knowledge-intensive firms in a 
community. 

Canada Business 
Patterns, 
June 2001, 
StatsCan 

High-tech 
index 

Tech businesses as % of total 
businesses - A measure of the 
strength of these “new 
economy” sectors in the local 
economy. 

Canada Business 
Patterns, 
June 2001, 
StatsCan 
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Topic Indicator Indicator Definition (BC) Source (BC) 

Increase 
Connecti
vity 

Designed 
cycling 
routes 

Total directional kilometres of cycling 
routes in Vancouver, whereby 1 km of a 
one way route is counted as 1 km; and 
1km of a two way route is counted as 2 
km. 

Transportation 
Authority 
(www.translink.b
c.ca), by request. 
2004 to 2007 

Increase 
recreatio
nal 
facilities 

Total public 
community 
activity 
centres 
per/ capita 
(1,000 
population) 

Community centres are facilities where 
the public may gather and engage in 
activities, social support, receive public 
information, etc. 

BCPRA with per 
capita calc. using 
pop. Estimates 
from BCStats 

Hectares of 
parks and 
playground
s per 1,000 
people 

Within the municipality - a measure of 
green space within a community. 
However, it does not give an indication of 
a community's proximity to other 
recreational lands. 

Area and 
population of 
incorporated 
municipalities as 
of december 
31,2001, local 
government 
services and 
infrastructure, BC 
ministries of 
community 
aboriginal and 
women's affairs 

Leisure 
time 
physical 
activity 

Proportion of population 12 and up 
reporting active or moderately active 
levels of physical activity, based on 
responses to questions about the 
frequency, duration and intensity of their 
participation in leisure time physical 
activity over past 3 months 

Canadian 
Community 
Health Survey, 
2003 

Exercise 
(Grade 3 
and 4) 

% of students who did not respond 'many 
times' or 'all of the time' to- At school, do 
you get exercise (for example, physical 
activity or sports)? 2005 

Department of 
Education 
Satisfaction 
Survey 2005 
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Topic Indicator Indicator Definition (BC) Source (BC) 

Exercise 
(Grade 12) 

% of students who did not respond 'many 
times' or 'all of the time' to- At school, are 
you learning about how to stay healthy 
2005 

Department of 
Education 
Satisfaction 
Survey 2005 

Child 
Friendlin
ess 

Early 
Developme
nt 
Instrument 
(EDI) 

The Early Development Instrument 
assesses physical health and well-being, 
social competence, emotional maturity, 
language and cognitive development; and 
communication skills and general 
knowledge in children.  

UBC, Human Early 
Learning Program 

Licensed 
Child Cae 
Facilities 

The proportion of licensed child care 
facilities in the population 

BC Ministry of 
Child and Family 
Development 

Age 
Friendlin
ess 

Leisure- 
time 
physical 
activity, 
65+ years 

Proportion of population 65 years and 
older reporting active or moderately 
active levels of physical activity, based on 
responses to questions about the 
frequency, duration and intensity of their 
participation in leisure time physical 
activity over past 3 months 

Canadian 
Community 
Health Survey, 
2003 

Sense of 
community 
belonging, 
65+ years 

Proportion of population 65 years and 
older who have a very or somewhat 
strong sense of belonging to their local 
community 

Canadian 
Community 
Health Survey, 
2005 

Zoning to 
improve 
food 
access 

Specialty 
food 
stores per 
10,000 
people 

One measure of the diverse 
products and experiences 
which are available in a 
community. 

Canada Business 
Patterns, 
June 2001, 
StatsCan 

Fruit and 
vegetable 
consumptio
n 

% of population aged 12 and over who eat 
less than five servings of fruits and 
vegetables per day 

StatsCan & CIHI: 
Health Indicators 
2007 (CCHS 2005, 
2003, 2000/01) 

Food 
security – 
worried 

% of persons 18+ who indicated 
that they “sometimes” or “often” 
worried that there would not be 
enough food because of a lack 
of money during the previous 
12 months, 2003 

Canadian 
Community 
Health 
Survey 2.1, 2003 
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Topic Indicator Indicator Definition (BC) Source (BC) 

Food 
security – 
experience
d 

% of persons 18+ who indicated 
that someone in their 
household “sometimes” or 
“often” did not have enough to 
eat because of a lack of money 
during the previous 12 months, 
2003 

Canadian 
Community 
Health 
Survey 2.1, 2003 

Food 
security – 
inadequate 
variety 
 

% of persons 18+ who indicated 
that someone in their 
household “sometimes” or 
“often” did not have enough 
variety to eat because of a lack 
of money during the previous 
12 months, 2003 

Canadian 
Community 
Health 
Survey 2.1, 2003 

Neural tube 
defects 

Interference in the closure of neural tubes 
occurring around the 30th day of human 
embryonic development 

BC Vital Stats, 
Health status 
Registry 

Cost of 
Eating in 
BC 

The average cost for a family of 4, 
including a breakdown of the cost of 
eating (using multipliers based on 
economies of scale) to account for 
variances in the cost of eating by  age and 
gender. 

Dietitians of 
Canada, BC (2006) 

Increase 
affordabl
e housing 

Number of 
homeless 

Number of homeless without a place of 
their own to stay for 30+ days (Point-in-
Time or Annual Prevalence), by Census 
Metropolitan Area (CMA) 

Canadian 
Population Health 
Initiative 

Owner-
occupied 
dwelling 
(%) 

The proportion of dwelling owned by the 
current occupant 

StatsCan, Census 
2001 

Low 
income rate 

The annual proportion of families and 
unattached individuals below the low 
income cut-off (LICO). 

StatsCan, 1996-
2001 census (20% 
sample) 
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Topic Indicator Indicator Definition (BC) Source (BC) 

Income 
inequality 

The income share of the bottom half 
(poorest) families. That is, the proportion 
of the population’s household income that 
accrues to households earning less than 
the median income. 

Census, StatsCan 
(special 
tabulations) 

Low 
income 
family 
housing 

Proportion of housing targeting families 
below the low income cut-off 

Canadian 
Mortgage 
andHousing Corp. 
and Census, 
StatsCan 

Residential 
building 
permits per 
10,000 
people 

Level of activity in the housing sector 
reflects on the health of the economy as a 
whole. 

BC Stats, 
community fact 
sheets\population
; 2001Canada 
Census 

Rental 
vacancy 
rates 

The rate of vacancy or availability for 
rental accommodations, including 1, 2, 
and 3 bedroom dwellings 

Canada Mortgage 
and Housing 
corporation, 
Housing Market 
Information: 
Rental Market 
Statistics, Tables 9 
and 10 on pages 
27 and 28, 
respectively. 
(April 2007) 

Unemploy
ment rate 

The rate of unemployment for those aged 
15 and up reporting having no job during 
the reference period (those who haven’t 
worked in past week but were available to 
work) 

StatsCan, Labour 
force survey, 
special 
tabulations 

Employmen
t rate 

The rate of employment for those aged 15 
and up, reporting positive job status 

StatsCan, Census 
2001  
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Topic Indicator Indicator Definition (BC) Source (BC) 

Housing 
affordabilit
y/need 

Nature of obtaining adequate, affordable 
housing where rent or mortgage plus 
taxes are 30% or less of the household’s 
gross income 

Canadian 
Mortgage and 
Housing 
Corporation, data 
from Census, 
StatsCan 

Percentage 
of owners 
spending>3
0% of 
income on 
housing 

A measure of housing affordability. 
However, some communities spending a 
smaller proportion of their income on 
housing may also be more affluent. 

Canada census, 
2001 

Percentage 
of renters 
spending 
>30% of 
income on 
housing 

A measure of housing affordability. Canada census, 
2001 

Housing 
diversity 
index 

Based on mix of single detached, ground-
oriented units, and apartments – a 
measure of the kinds of housing options 
that will be available for a variety of 
individuals and families 

Canada census, 
2001 (CUSTOM 
ANALYSIS BY 
STATSCAN) 

Increase 
public 
transport
ation 

Total 
passenger 
trips 

Passenger trips counts riders on the 
system by mode where the fare was paid 
(i.e. number of system users). 

Translink, 1987-
2007 

Transit 
accessibilit
y (for 
disabled 
riders) 

Number of buses and shuttles accessible 
to disabled riders in the Metro Vancouver 
area 

2006, Transit 
Planning 
TransLink 
(Greater 
Vancouver 
Transportation 
Authority) By 
request. 

Household 
spending 
on 
transportat
ion 

Average expenditure per household on 
transportation ($) and % of total percent 
of household consumption on 
transportation 

Statistics Canada. 
Catalogue no. 
62F0026MIE 
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Topic Indicator Indicator Definition (BC) Source (BC) 

Total 
system 
boardings 

System boarding counts all riders using 
the system including transferees from 
other modes (i.e. number of trips). 

Translink, 1987-
2007 

Better 
safety 
and 
environ
mental 
designs 

Environme
ntal and 
traffic 
hazards 

Hazards in the surrounding environment 
that increase the risk of injury 

Inventory of 
Federal, 
Provincial and 
Territorial 
Environmental 
and Occupational 
Health Data 

Perception 
of safety 

Population 15 and over perception of 
personal safety when waiting for or using 
public transit alone after dark, when 
walking alone in neighbourhood at dark, 
and when home alone in the evening or at 
night 

Statistics Canada, 
General Social 
Survey, 2004. 
Cycle 18 
Overview: 
Personal Safety 
and Perceptions 
of the Criminal 
Justice System. 
Information for 
provinces from 
the General 
Survey on 
Victimization, 
Cycle 18: An 
Overview of 
Findings, 2004 
,Table 

Workplace 
injuries 

No. of Workplace BC Claims Per 1,000 
Population, 2005  

Workers' 
Compensation 
Board of BC  

Greenhouse 
gas 
emissions 
from 
transportat
ion 

Total GHG emissions (kt) and 
annual per/capita GHG 
emissions (t) from automobiles 
and trucks for select CMAs 

"The Impact of 
Transit 
Improvements of 
GHG 
Emissions: A 
National 
Perspective." 
March, 2005 
Transport Canada 



38 Well-being Indicators for the Built Environment in NL 

 

Topic Indicator Indicator Definition (BC) Source (BC) 

Cost of 
traffic 
congestion 

Traffic congestion is the inconvenience 
and increased costs that travelers impose 
on each other while using their vehicles, 
attempting to use the road network at the 
same time. It results in time loss, 
productivity loss and higher vehicle 
operating costs for individuals and goods 
traveling within the region. Traffic 
congestion also impacts those not on the 
roads by increasing air pollutants and 
greenhouse gas (GHG) emissions. 
Estimates considered three of the main 
components in their analysis: delay costs 
(time wasted in congested periods), fuel 
costs (fuel wasted due to congested 
conditions), and an imputed cost for GHG 
emissions due to traffic congestion for 
passenger vehicles. 

Transport Canada, 
The Cost of Urban 
Congestion in 
Canada, 2006. 

 PM2.5 air 
pollution 

Particles 2.5 micrometres or 
less pose a serious risk to 
health 

Air Resource 
Branch, BC Min. 
of Environment, 
Lands and 
Parks 

 PM10 air 
pollution 

Percentage of monitored 
communities exposed to health 
risks from fine particulates for 
more than 18 days. Fine 
particulate (PM10) levels 
exceeding 25 micrograms per 
cubic metre, are known to have 
adverse health effects. Data are 
based on measurements taken 
at sampling stations at locations 
throughout the province. 
Monitoring sites are often in 
communities where air quality is 
a concern; therefore, data do 
not necessarily reflect the 
average air quality in British 
Columbia. 

Air Resource 
Branch, BC Min. 
of Environment, 
Lands and 
Parks 
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Topic Indicator Indicator Definition (BC) Source (BC) 

Improve 
public 
infrastru
cture 

Water 
quality 

Per cent of water bodies rated excellent or 
good based on a composite index that 
measures the degree to which the various 
water uses are protected. 

BC Ministry of 
Water, Land and 
Air Protection; 
water 
management 
Branch, BC Min. of 
Environment, 
Lands and Parks 

Kilometres 
of Sewer 
and water 
infrastructu
re per 
1,000 
people 

Compact communities generally require 
fewer kilometres of sewer and water 
mains per capita. 

Canada Census 
2001 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



40 Well-being Indicators for the Built Environment in NL 

 

Appendix C Built Environment Indicators for Alberta 
 
Category Alberta Indicators Scores 

Walkability 
General 
Walkability 

 Residential density 
 Street connectivity 
 Amount of side-walk lines streets 
 Destination count within buffer 
 Amount of park space within buffer 

Very 
promising 

 Land use mix 
 Residential density 
 Intersection density 

Very 
promising 

 Net residential density 
 Intersection density 
 Retail floor area ratio 
 Average concentrations of two air pollutions NO 

and O3 

Promising 

 Land use mix 
 Residential density 
 Intersection density 
 Ratio of retail floor area 

Promising 

 Land use mix 
 Intersection density 
 Residential density 

Promising 

 Density(Populations) 
 Design (Intersections) 
 Diversity (Proportion of workers who walk to 

work) 
 Diversity (Housing age in years) 

Promising 

 Aesthetics 
 Safety 
 Infrastructure for active transportation 
 Sidewalk amenities 

Promising 

 Residential density 
 Street connectivity 
 Land use mix 

Promising 

 Compared PANES to NEWS-A – both measure 
various type of indicators such as land use mix, 
residential densities and aesthetic qualities 

 Concluded that PANES is a useful scale 
supported by NEWS-A subscales 

Promising 

 Net population density Promising 
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Category Alberta Indicators Scores 

 Street connectivity 
 Intersection density 
 Land use mix index 
 Access to parks and green space 
 Housing mix index 
 Sidewalks 
 Setbacks (average distance from curb to front of 

house in meters) 
 Street width 
 Block lengths 

Walkability in 
Relation to 
Active 
Transportation
, Destinations 
and Recreation 

 Objective access to public open spaces across 
different SES areas 

Very 
Promising 

 Total Walking 
 Destination Walking 
 Recreation walking 

Promising 

 Housing density 
 Land use diversity 
 Car dependent environments 

Promising 

 Assessed the vaidity of walkscore by comparing 
to GIS 
- Retail destinations (density) 
- Service destinations (density) 
- Cultural/educational walking destinations   
(movie theatres, schools, libraries) 
- Median pedestrian route directness 
- Intersection density 
- Highway density 
- Residential density 
- Population density 

Promising 

 Population and household density 
 Employment density 
 Intensity of land use mix 
 Distribution of land use mix 
 Infrastructure presence 
 Infrastructure connectivity 

Promising 

 Walking access in relation to neighbourhood 
destinations 

Promising 

 Land use 
 Recreation facilities 
 Transportation environment 

Promising 

 Residential density 
 Street connectivity 

Promising 



42 Well-being Indicators for the Built Environment in NL 

 

Category Alberta Indicators Scores 

 Land use mix 
 Retail floor area ratio 

Walkability in 
Relation to 
Neighbourhoo
d Physical 
Characteristics 

Within a 800 m buffer zone,  
 Presence of sidewalks 
 Good sidewalk conditions 
 Connections 
 Wide sidewalks 
 Crossing aid/stop lights, stop signs, pedestrian 

island, pedestrian signage) 
 Cross walk presence 

Very 
promising 

 Sidewalks absent 
 Trails absent 
 Enjoyable scenery absent 
 Heavy traffic 
 Hills absent 
 Streetlights absent 
 Unattended dogs 
 Foul air from cars/factories 

Promising 

Food Environment 

General Food 
Environment 

 Proximity (distance to nearest super market) 
 Diversity (number of supermarkets within a 

distance of 1000 metres) 
 Variety of price of foods 

 

Promising 
 

Food 
Accessibility 
and Proximity 

 Location of food retailers 
 Total dwelling density 
 Percentage of single or detached dwelling 
 Percentage of population living in the urban core 

of each census metropolitan area 
 

Very 
promising 

 Nearest super market 
 Number of supermarkets within 1000 m 
 % of population with access within 1000m 
 % of population with bus access 

Promising 

 Availability and variety of fresh produce and the 
racial composition of neighbourhoods 

Promising 

 Number of accessible supermarkets adjusted for 
vehicle ownership 

 Percentage of tracts with accessible 
supermarkets by tract mode and tract 
comparison 

Promising 
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Category Alberta Indicators Scores 

 Number of accessible supermarkets adjusted for 
homicide rates, by tract composition 

 Number of accessible supermarkets adjusted for 
expressway and accident density, by tract 
composition 

 Average kernel density of supermarkets, fruit 
and vegetable markets, and farmers’ markets by 
tract composition 

 Food Availability (# of chain grocers within one 
mile radius of individual’s residence) 

Promising 

Food and Physical Activity Environments 
Health Related 
Resources 

 Density of supermarkets 
 Recreational facilities 
 Parks 
 Retail areas 

Promising 

Park and Recreation Environment 
Park 
Accessibility 
and Proximity 

 Park distribution by neighbourhood 
 Park facilities provision 

Promising 

 Total parks within 0.5 miles, 1 mile, 0.5 to 1 mile 
 Neighbourhood/community parks within the 

above distances 
 Street connectedness 
 Street segment 

Promising 

 Traffic Density 
 Freeway proximity 
 Number of intersections 
 Park space (acres within a 500m buffer) 

Promising 

 Housing units/residential acre 
 Number of intersections/length of street 

network in feet 
 Percentage of residential parcels 

Promising 

 Number of parks 
 Park acreage 
 Number of facilities 
 Number of facilities type 

Promising 

 mean number of recreational values of the 
natural environment within 300 meters distance 
from residence 

 AND time spent on moderate physical activities 
and normal body mass indes 

 AND self-rated physical and psychological health 
and vitality 

Promising 
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Category Alberta Indicators Scores 

Trail Use  Time and distance spent on the trail 
 Distance of trail from the home 

Promising 

Housing 
Built 
Structures 

 Buildings that sat at least 0.3 metres above the 
level of the sidewalk 

 Presence or absence of a stoop 
 Proportion of building face composed of 

windows 
 Less than 0.91 m from the sill of the dominant 

first window to the main level of the first floor 
 Ground floor of a multi-storey building dedicated 

to parking 
 Distance from the building to the street 

Very 
Promising 

Environmental 
Hazards 

 Pre-1950’s housing 
 Radon risk 
 Commuting method 

Promising 
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Appendix D Built Environment Indicators for Quebec 
 

Category Quebec Indicators 

BE indicators related to physical activity 
Land use 
Density and 
Diversity  

 The entropy index illustrates the diversity of the built 
environment and is used in several studies 
Land-use clusters 

 Number of destinations  
 Number of businesses and churches  

Land-use diversity 
 Household density (total number of households in a given 

area)  
 Residential density (number of residents in a given area)  
 Net residential density (number of residents in a given 

residential area)  
 Density of workers or destinations (number of employees 

per given area, intensity of 
 Business developments in a given zone; number of potential 

destinations in a given area) 
Road Network 
Configuration  

Intersections/segments 
 Density of intersections: number of intersections in a given 

area  
 Proportion of four-way intersections: number of four-way 

intersections over the total 
 number of intersections in a given network  
 Segment/intersections ratio: number of segments (street 

portions) over the number of intersections  
 Number of intersections  
 Gamma index represents a measure of network 

connectivity. A 0 score means that none of the intersections 
are connected, a score of 1 means that all possible segments 
are linked to all of the possible intersections.  

 Alpha index represents the level of possible itineraries 
included in a given network. A 0 score is defined as a 
network without itineraries, a score of 1 illustrates a 
network with a maximum number of itineraries  
Blocks 

 Average block perimeter  
 Average or median block area  
 Block density  

Street Typology and traffic 
 Proportion of streets according to a typology (number of 

streets according to their type over the total number of 
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Category Quebec Indicators 

streets (e.g. small streets, local streets, highways)  
 Total length of streets according to type (e.g. small streets, 

local streets, highways)  
 Average speed permitted on road segments  
 Maximum speed on total n of road segments  
 Proportion of high, medium and low traffic volume streets  

Non-motorized 
Transportation 
Systems 

Non-motorized transportation networks 
 Proximity of pedestrian trails and bicycle paths  
 Access to bicycle paths  
 Distance from the closest trail  

Public transit equipment 
 Number of bus lines  
 Density of public transit stations (number of bus stops, train 

stations and metro stations divided by the area)  
 Distance from the closest public transit equipment  

Urban 
Environment 
Design 

 Median housing age  
 Vegetation index  
 Normalized Difference Vegetation Index (NDVI) is a value 

ranging from -1 to 1. A low NDVI value indicates a site with 
little vegetation. NDVI is calculated from satellite images.  

 Number of trees per length of road  
 Number of street lights per length of road  
 Total number of speed humps  
 Total number of traffic calming measures  
 Total number of pedestrian lights  
 Total sidewalk lengths per unit area  
 Proportion of street segments with pedestrian crossings  
 Proportion of street segments with sidewalks  
BE indicators related to services environment 

Recreational 
Infrastructure 

Indicators 
 Density or number of infrastructures in a given area 
 Distance between residence and closest infrastructure  
 Proportion of the land area dedicated to recreational 

infrastructures  
Recreational Facilities considered for the above indicators 

 Parks and green spaces  
 Private recreational resources20 (e.g. gymnasiums/dance 

studio; martial arts school; exercise centre; swimming pool; 
golf course; YMCA; bowling alley; tennis court; yoga 

 centre; sports centre)  
 Public recreational facilities21 (e.g. playground; soccer 

field; baseball diamond; basketball court; arena; skating 
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Category Quebec Indicators 

rink; community centre; school; public swimming pool; 
tennis court) 

Food Outlets  Indicators 
 Distance to nearest food outlets 
 Density or number of outlets in a given area  
 Average distance to an n grouping of food outlets  

Food outlets considered for the above indicators 
 Fast-food restaurants  
 Full-service restaurants  
 Takeaway shops  
 Convenience stores  
 Grocery stores  
 Supermarkets  
 Greengrocers  
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Appendix E Built Environment Indicators for Winnipeg 
 

Category Winnipeg Indicators 

Parks and 
Open Space 

 Area of parks, open space per 1000 people 
 Percentage of parks and open space 

Active 
Transportation 

 Percentage of people who walk or bike to work 

Public Transit 
Use 

 Includes two measures (1) Ridership, which is the average 
number of times Winnipeggers take the bus in a year and 
(2) Total taking public transit, which measures the 
percentage of people who take the bus to get to work (as 
their primary method). 

Automobile 
Use 

 Car, truck, or van as driver or passenger, total 

Collision 
Victims 

 Number of traffic accidents resulting in injuries or fatalities. 

Waste  Number of kilograms of residential waste that goes to 
landfill each year per capita, and the percentage of waste 
that is diverted from the landfill. 

Water Use  Average amount of water used per person 
Dwelling 
Density 

 Number of dwellings in a given amount of land 

Dwelling 
Conditions 

 Percentage of homes in need of major repair. 

Housing Starts  Number of new housing units in a community 
Building 
Permits Value 

 Total value of residential construction projects 

 
 
 
 
 
 
 
 
 
 
 
 
 
 


