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ABSTRACT 

Physical activity (PA) programs are associated with positive health and 

rehabilitation outcomes. Location and availability of programs can be barriers to PA, 

exacerbated in Saint John, New Brunswick (SJ), by its large geographical footprint.  

This research examines the barrier of location in SJ, by providing a detailed 

compilation of the distribution of programs for PA and rehabiliation services.  

An environmental scan was performed to collect addresses of all physical 

activity programs. Spatial data analysis using ArcGIS assessed the geographical 

distribution of programs.  

Data from 91 PA programs indicated they were more abundant in the centre of 

the city in areas of lower population. Two organizations offered rehabilitation-specific 

programs, which focused on minimizing physical decline and improving health. The 

overall results show a mismatch between program availability and population 

distribution. SJ could encourage establishment of PA programs in areas where more 

people live and implementation of additional rehabilitation PA programs.  
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CHAPTER ONE: INTRODUCTION 

Nearly half of Saint John, New Brunswick residents are not meeting the 

necessary requirements to optimize the known physical and mental health benefits of 

physical activity (Høgsbro et al., 2018; Loprinzi, 2016; Statistics Canada, n.d.-e). These 

benefits include reducing non-communicable disease, injury, short- and long-term work 

absences, and return to work times (Høgsbro et al., 2018; Loprinzi, 2016; Statistics 

Canada, n.d.-e). Individuals who are physically inactive have a 27% higher incidence of 

being on long-term sickness absence, as shown in the research by Høgsbro et al. (2018). 

Furthermore, physical activity rehabilitation-focused programs have also been shown to 

have positive effects on non-communicable disease and disability, but often, fear of 

further injury or worsening conditions and the availability and location of programs can 

be barriers that arise when an individual is looking to become more physically active 

(Andersen, Juul-Kristensen, Sorensen, et al., 2015; Walter et al., 2015).  

These barriers could be amplified by the large urban sprawl of Saint John. With 

an area of 316 km2 and a population of 67,000, the city’s size could be hindering 

residents from attending physical activity and rehabilitation-focused physical activity 

programs (Statistics Canada, 2017). This research examines the barrier of location and 

availability of physical activity and rehabilitation-focused programs in Saint John, by 

providing a detailed compilation and analysis of their existence and distribution. 

Statement of the Problem 

The uptake of any physical activity routine can have positive effects on an 

individuals’ overall health, improvement in illness or injury, and shorter return to work 

times (Høgsbro et al., 2018), however, barriers to physical activity such as time, 
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availability, and location play a role in the inactivity rates of individuals (Eriksson et al., 

2012). Physical activity programs such as fitness classes and sports are useful in 

physical activity uptake and adherence (Evans et al., 2019; Evans & Eys, 2015; Spink et 

al., 2010). Work absences due to illness or injury can be reduced by at least one-third for 

individuals who are inactive just becoming lightly active (Gifford, 2013). Furthermore, 

regular exercise and team sports has been shown to reduce the total number of sick days 

and employee absences due to musculoskeletal injuries (Amlani & Munir, 2014; 

Brinkley et al., 2017; Mytton et al., 2016; Tolonen et al., 2017).  

 While all physical activity is beneficial to the return to work processes, another 

barrier to individuals who have had an injury or event such as a stroke or cardiac event 

is the fear of injuring themselves further, worsening their condition, or doing too much 

too fast (Walter et al., 2015). Physical activity programs that focus on rehabilitation 

have been shown to be useful in improving return to work times for individuals who are 

involved in a return to work process (Best et al., 2017; Dunstan & Covic, 2007). These 

types of programs often include those that target specific illnesses such as 

cardiovascular disease or diabetes, or those that target individuals with musculoskeletal 

injuries, spinal cord injuries, or traumatic brain injuries. 

Saint John, New Brunswick covers a large geographic area, with a relatively 

small population. For example, the population of Saint John is similar to that of 

Moncton, but the geographic area of Moncton is half that of Saint John, at 142 km2 

(Statistics Canada, 2017). This raises the question of whether all residents of Saint John 

have similar geographic access to physical activity programs, because the large urban 

sprawl could negatively affect physical activity programs being located near where 
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residents live, amplifying this barrier, and impeding convenient geographic access to 

physical activity programs that would encourage individuals to participate. In Saint John 

approximately 460,000 days of work were lost due to illness or disability in 2017 

(Statistics Canada, n.d.-g). High rates of work absences are seen across Canada, and 

because of this, it is important for action to be taken to help decrease the incidence of 

sickness absence, as well as reduce the length of short- and long- term disability. 

Physical activity has been linked to lower work absences and shorter absences (Høgsbro 

et al., 2018), and programs that focus on an individual’s illness or injury have been 

shown to improve their physical activity level (Driver & Woolsey, 2016; Dunstan & 

Covic, 2007; Minneboo et al., 2017). The importance of these rehabilitation-focused 

physical activity programs on individuals indicates that an adequate number of these 

programs should be located within all communities. As well, the location of 

rehabilitation-focused physical activity programs is a barrier to participating in these 

programs (Andersen et al., 2016; Backus, 2016; Damush et al., 2007; Mulligan et al., 

2012). Where these programs are located is an important factor to consider.  

Research Purpose and Objectives 

Canadians are physically inactive, which is associated with an increase in the 

incidence of non-communicable diseases and short- and long-term work absences 

(Høgsbro et al., 2018; Janssen, 2012). Unfortunately, many people report a lack of 

availability and geographic distribution as barriers to achieving the recommended levels 

of physical activity (Eriksson et al., 2012), which could be amplified in a city with large 

urban sprawl.  
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The purpose of this research is to assess the distribution of physical activity and 

rehabilitation-focused programs available to adults in Saint John, New Brunswick, 

including a description of programs that focus on rehabilitation.  

The research objectives are: 

1. Assess the availability and physical distribution of physical activity programs 

and rehabilitation-focused physical activity programs in Saint John, directed 

to adults aged 19-65, and 

2. Describe the features of access to rehabilitation-focused programs and their 

characteristics. 

Key Concepts 

In Canada, approximately 45.4% of adults in 2018 were not getting the 

recommended dose of physical activity they need to optimize health benefits (Statistics 

Canada, n.d.-b), and the problem is growing steadily. Physical activity can improve 

health and reduce the risk of non-communicable diseases such as type II diabetes and 

coronary artery disease (CAD), as well as decrease absences due to long- and short-term 

sickness (Høgsbro et al., 2018; Loprinzi, 2016). Researchers have reported a variety of 

reasons, including lack of time, money, and location of facilities that constrain residents’ 

physical activity levels (Bauman et al., 2012; Edmunds et al., 2013; Hoehner et al., 

2005).  

Key concepts of this research include 1) availability and distribution of physical 

activity; 2) physical activity programs; 3) return to work and physical activity; and 4) 

the use of rehabilitation-focused community physical activity programs. The next four 

sections will introduce each of these concepts.  
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Availability and Distribution of Physical Activity 

 The existence of opportunities for physical activity is critical to the uptake of 

physical activity by individuals who are planning to become active outside their home 

environment. Physical activity opportunities include any area or location where physical 

activity can occur, including parks, trails, sport fields, gymnasiums, fitness facilities, 

pools, etc. The availability of these opportunities for physical activity have been 

positively associated with a decrease in physical inactivity (Jiang et al., 2016; Wicker et 

al., 2013). In addition, evidence indicates that the location of these programs plays a role 

in the amount of physical activity an individual obtains. Previous research has suggested 

that having physical activity opportunities within a one to eight kilometer (km) road 

network of where an individual lives is positively associated with the amount of time 

spent in physical activity and meeting the recommended guidelines of physical activity 

(Diez Roux et al., 2007; Eriksson et al., 2012; Sallis et al., 1990). Using accelerometer 

data, Eriksson et al. (2012) noted that individuals were 70% more likely to meet 

physical activity guidelines if there were four or more physical activity facilities within 

a 1 km distance from where they lived. Furthermore, a survey conducted by Diez Roux 

et al. (2007) found that half the participants who reported being physically active outside 

of their home indicated that they exercised within 1 mile of where they lived. When 

participants in another study perceived more physical activity opportunities within a 

five-minute walk of where they lived, they were more likely to meet the physical 

activity recommendations (Hoehner et al., 2005). These indications show the importance 

of having multiple opportunities for physical activity near where one lives, including 

sporting fields, parks, community centres, and fitness facilities, as well as sport teams, 
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walking groups, fitness classes, and other programs. Location of physical activity 

facilities and programs play a role in individuals achieving physical activity 

recommendations. As well, organized and supervised activities have been shown to 

improve usage of physical activity opportunities such as parks (Cohen et al., 2013). 

One challenge for Saint John is urban sprawl. There is not a central location to 

offer physical activity opportunities that are ideal for all or most residents. This research 

will provide the first step in documenting and analyzing the availability of physical 

activity programs in Saint John by providing a scan of what opportunities are available 

and where. 

Physical Activity Programs 

 Physical activity is a multifaceted term that can include activities such as 

weightlifting, solo sports, team sports, fitness classes, running, walking, etc. Individuals’ 

motivation to participate in any one of these opportunities for physical activity can 

affect what they choose, however, it has been suggested that people may prefer group 

settings and feeling as though they belong to a group (Carron & Spink, 1993). Group-

based exercise has been shown to have positive effects on increasing physical activity 

(Dishman & Buckworth, 1996), and while conflicting evidence has shown that with 

contact from researchers home-based exercise can be as effective as some group 

exercise (Burke et al., 2006), individuals will likely choose and adhere to the form of 

exercise that is enjoyable to them, or satisfies intrinsic needs (Bailey et al., 2017; Nieri 

& Hughes, 2015). Physical activity programs include sport teams, solo sport groups 

(such as a track and field practice group), walking or running groups, clubs such as 

dance or martial arts, and exercise and group fitness classes. It has been found that when 
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an individual feels they are part of a group, whether that is a fitness class, team sport, 

walking club, or a weightlifting group, they are more likely to adhere to the physical 

activity over the longer term (Beauchamp et al., 2007; Carron et al., 1988; Carron & 

Spink, 1993; Dunlop & Beauchamp, 2012; Evans et al., 2019; Kwak et al., 2006; Spink 

et al., 2014, 2015). The most appealing physical activity programs are free and easily 

accessible, and almost half of participants in community programs have been found to 

be local to that area (Jilcott et al., 2012). While all forms of physical activity are 

important in a community, physical activity programs have shown promising evidence 

for adherence; this research will focus on physical activity programs located in Saint 

John.  

Return to Work and Physical Activity 

 Physical activity programs can improve recovery from illness or injury at work. 

In 2001, in an average week, 7.0% of all Canadian full-time employees were absent 

from work for all or part of the week due to circumstances attributed to illness, 

disability, or personal reasons. By 2011, that proportion had reached 8.1%, which 

represents nearly one million people (Dabboussy & Uppal, 2012). Physical inactivity 

adds to the burden of non-communicable diseases, which are driven by forces that 

include aging, rapid unplanned urbanization, and the globalization of unhealthy 

lifestyles (WHO, 2010b). Guiding workers in physical activity rehabilitation could be an 

effective method to improve return to work processes and decrease sick leave (Devine et 

al., 2016), and efforts to do so by healthcare teams are needed. Being physically active 

four or more hours per week has been shown to reduce the incidences of long term work 

absences even after adjusting for demographic variables and lifestyle factors such as 
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smoking and BMI, as well, this has been shown to reduce the length of time individuals 

are out on long term absences between 2.5 weeks and 7.2 weeks (Høgsbro et al., 2018). 

Høgsbro et al. (2018) used population interview data from 6978 individuals in the 

Danish labour market who indicated they were in good health and analyzed long term 

absences from work based on a national registry of individuals who received social 

transfer payments over four years. They found that their results held true even after 

adjusting for age, sex, education, smoking, alcohol use, and body mass index (BMI) 

(Høgsbro et al., 2018).  

For individuals who are already on sickness absences, physiotherapist-

supervised physical activity programs that are tailored to each individual have been 

shown to improve the incidence of returning to work within 3 months (Andersen, Juul-

Kristensen, Sorensen, et al., 2015). Guiding workers in physical activity rehabilitation is 

an effective method to improve return to work processes and decrease sick leave, 

however, this cannot be effective if there are no programs that will meet the individual’s 

needs.  

Rehabilitation-Focused Community Physical Activity Programs 

 Physical activity programs can be useful for much of the population, however, 

for those individuals who are living with illnesses and injuries, additional barriers can 

prevent them from the benefits associated with physical activity. Physical activity 

programs that are centred around specific illnesses and injuries have been shown to have 

positive effects on addressing some of these barriers, including self-efficacy and fear of 

re-injury or worsening conditions, as well as positive effects on physical activity levels 

and physical functioning of individuals (Driver & Woolsey, 2016; Minneboo et al., 
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2017; Motl & McAuley, 2011; Stuart et al., 2009). Furthermore, tailored physical 

activity interventions supervised by physiotherapists for individuals living in Denmark 

who were already on sickness absence was found to significantly increase the incidence 

of returning to work within three months compared to individuals in a reference group 

who did not participate in a physical activity intervention (Andersen, Juul-Kristensen, 

Roessler, et al., 2015). Rehabilitation-focused programs consist of physical activity 

programs outside of hospital or treatment facilities (McLeroy et al., 2003) to give 

patients the ability to choose their own rehabilitation, creating a more lasting connection 

between a person and a physical activity program that they enjoy (Devine et al., 2016; 

White & Nash, 2016). Rehabilitation-focused community physical activity programs 

have been shown to help improve rehabilitation from many diseases and injuries, such 

as musculoskeletal injuries, cardiovascular disease, type II diabetes, CAD, stroke, 

acquired brain injury, and spinal cord injury (Best et al., 2017; Driver & Woolsey, 2016; 

Dunstan & Covic, 2007; Mandic et al., 2013; Rejeski et al., 2017; Stuart et al., 2009). 

However, there are still some barriers that are cited by participants that have not been 

addressed, including transportation and location of these rehabilitation-focused physical 

activity programs (Andersen et al., 2016; Backus, 2016; Damush et al., 2007; Mulligan 

et al., 2012). This research aims to focus on this barrier by examining the locations of 

rehabilitation-focused community physical activity programs in a community with large 

urban sprawl.  

Summary of Key Concepts 

Both general physical activity and supervised tailored physical activity are 

important tools for reducing the incidence of sickness absences as well as the length of 
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time individuals are on long-term absences from work. Physical activity programs could 

help improve these factors, as performing physical activity in group settings can have 

positive effects on adherence to physical activity programs (Evans et al., 2019), and 

adherence to leisure time physical activity can be an indicator of lower incidence of both 

short- and long-term sick absences (Amlani & Munir, 2014). Supervised physical 

activity programs can be helpful for much of the working population; however, barriers 

to physical activity in both the general population of workers and individuals who have 

a pre-existing condition could be preventing these individuals from obtaining the 

benefits associated with physical activity. Barriers include limitations from their illness 

or injury such as fear of worsening conditions or having another event, lack of 

motivation, and environmental factors such as a lack of suitable programs or a lack of 

options and lack of transportation to activities (Andersen et al., 2016; Backus, 2016; 

Damush et al., 2007; Mulligan et al., 2012). Physical activity programs that focus on 

specific illnesses and injuries could provide safe environments for those who are 

concerned about limitations and could help improve self-efficacy of physical abilities 

(Driver & Woolsey, 2016; Stuart et al., 2009). Rehabilitation-focused physical activity 

programs have also been shown to improve outcomes of illnesses and injuries and 

improve physical activity levels in these populations (Driver & Woolsey, 2016; Dunstan 

& Covic, 2007; Minneboo et al., 2017).  

Physical activity programs and rehabilitation-focused physical activity programs 

that focus on the rehabilitation of non-communicable disease and injury can be effective 

tools to improve physical activity levels, which has been shown to decrease return to 

work times. Unfortunately, rehabilitation-focused programs require additional efforts to 
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organize and may not be available as widely as other physical activity programs. This 

research aims to identify the physical activity programs and rehabilitation-focused 

physical activity programs and analyze their distribution across a city with large urban 

sprawl to identify if adults in this area have sufficient access that will encourage positive 

physical activity behaviours.  

Definition of Key Terms  

Physical Activity Programs are defined as activities held over a period of time 

within group settings, which can include fitness classes, martial arts classes, team sports, 

and solo sports that practice together (i.e. track and field clubs or running groups). Solo 

sports are included in this definition as there are supports for clubs that practice the sport 

in group environments (Spink et al., 2010). Physical activity programs can be hosted by 

public and non-profit organizations, and their focus is on physical activity and 

movement, and as programs designed to increase levels of physical activity to the level 

that will reduce non-communicable disease risk (Kahn et al., 2002).  

Rehabilitation-Focused Community Physical Activity Programs are defined 

as any physical activity program that has a focus on the rehabilitation or improvement of 

symptoms and functioning in individuals living with illness or injury. These programs 

are held outside of hospitals and rehabilitation facilities and can be accessed in any form 

(referral or not).  

Distribution is defined as the location and spread of physical activity programs.  

Availability is defined as the existence of physical activity programs. 

Availability has been previously defined by Estabrooks et al. (2003), as the presence of 

resources within a neighbourhood. 
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Accessibility for the purpose of this research is defined as the availability and 

existence of programs and their physical distribution, i.e. a program is accessible if it is 

located closer to an individual.  

Research Significance 

This research examines the barrier of location in Saint John, New Brunswick, by 

providing a detailed compilation of the distribution of programs for physical activity and 

rehabilitation services. This approach will provide valuable information about Saint 

John specifically, and the methods may help to inform work in other cities. Physical 

activity has been associated with lower direct and indirect healthcare costs in Canada, as 

well as a decrease in sickness absence and reduced lengths of short- and long-term 

disability (Chenoweth & Leutzinger, 2006; Katzmarzyk & Janssen, 2004; Kohl et al., 

2012; Scarborough et al., 2011). This project aims to examine a factor that could inform 

actions that could be used to reduce spending by providing information on if activity 

resources exist, and if so, if the geographic distribution and density of programs is 

similar for everyone, including those for rehabilitation-focused physical activity 

programs.  

The results of this research will be available to municipal officials, organizations, 

and physical activity centres; physicians; and residents and other interested groups. City 

planners, community groups such as the YMCA, and city organizations such as Living 

SJ, can use the results to help inform decisions on planning and implementing physical 

activity and rehabilitation programs at locations that maximize convenience for 

residents. These results will also be shared with physicians who would like to prescribe 

physical activity to their patients who are Saint John residents. Physicians can utilize 
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this information to inform and help guide any physical activity conversations with 

patients, using location as a starting point and assisting with their decisions on physical 

activity programs. Finally, information on individual physical activity programs 

collected at the same time as the research was conducted (see Appendix A), will be 

compiled into an electronic directory and shared with Saint John residents and other 

interested groups to use as a resource when looking for physical activity programs or for 

individuals who are new to the city. This resource may help individuals identify 

appropriate and convenient programs, including program location and type, cost, and 

initial level of skill and fitness needed. 

 The remainder of this thesis consists of a review of the literature on the risks and 

rise of physical inactivity, the benefits of physical activity and more specifically, 

physical activity programs, work absences and return to work processes, the role of 

physical activity in return to work processes, and the benefits of rehabilitation-focused 

physical activity programs. Background information on the methods chosen for this 

research will then be presented. A description of the results from this research will be 

provided, including maps that provide a visual representation of the findings. Finally, a 

discussion of the results from Saint John physical activity programs are compared to 

previous research and study areas, with a summary of their implications. 
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CHAPTER TWO: LITERATURE REVIEW 

Introduction 

 This chapter reviews literature in the areas of the risks of physical inactivity, the 

benefits and barriers to physical activity; the distribution of opportunities for physical 

activity; physical activity programs; return to work processes; and rehabilitation in 

physical activity programs. Searches on CINAHL, PubMed, and Google Scholar were 

performed using the following search terms: “physical activity, job re-entry, sick leave, 

communities, community physical activity program, exercise prescriptions, 

rehabilitation, distribution, availability, location, and distance.” Reference lists and 

citation lists from articles found during this search were explored to identify additional 

articles.  

The Risks of Physical Inactivity 

The World Health Organization (WHO) identifies insufficient physical activity 

as the fourth leading risk factor for global mortality and it is on the rise in many 

countries (WHO, 2010b, 2017). Due to increasing evidence of the benefits, many 

governments and communities are promoting physical activity; however, trends are not 

showing much increase in uptake by residents. Physical inactivity is estimated to be 

responsible for 6% of deaths worldwide (WHO, 2016) as well as a decline in quality of 

life due to non-communicable diseases. Physical inactivity has been shown to increase 

the prevalence of non-communicable diseases and complications associated with non-

communicable disease. In Canada, Janssen (2012) examined seven chronic conditions, 

including CAD, stroke, hypertension, colon cancer, breast cancer, type II diabetes, and 

osteoporosis in physically inactive individuals and found associations between physical 
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inactivity and the development of these conditions; these effects are also seen globally 

(Hayden, van Tulder, Malmivaara, & Koes, 2005; WHO, 2016). Physical inactivity also 

affects the outcome and progression of these diseases, oftentimes worsening the 

outcomes. These negative health outcomes are seen regardless of weight status (Dankel 

et al., 2016, 2017), however, physical activity offers added benefits to those in higher 

weight classes, even when the change in activity levels is small (Dankel et al., 2017).  

Individuals who do not get the recommended dose of physical activity (150 

minutes of moderate to vigorous intensity activity a week (Canadian Society for 

Exercise Physiology, 2011)) are at a 20-30% increased risk of all-cause mortality 

compared with those who are sufficiently active (Janssen, 2012; WHO, 2010a, 2014). If 

the inactive population increased their physical activity amounts to just 15 minutes per 

day they could reduce their risk of all-cause mortality by 14% (Wen et al., 2011). 

Moreover, if 10% of Canadians who are currently physically inactive increased their 

physical activity levels, it is estimated that there would be 167,000 fewer cases of 

mental health illnesses (Meng & D’Arcy, 2013).  

The evidence for increasing the physical activity levels of the Canadian and 

global population has been increasing for many years, however physical inactivity levels 

have not improved. The effects of physical activity on non-communicable disease have 

been emphasized in a great deal of research, but people are still largely physically 

inactive during leisure time. Physical inactivity tends to increase as an individual ages 

(Hallal et al., 2012), and a reduction in physical activity habits is noticed when 

individuals transition from adolescence to early adulthood, often as a result of a decrease 

in recreational sports and lack of programs targeted to adults (Scarapicchia et al., 2015). 
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This evidence indicates that promotion efforts need to be adjusted and recreational 

sports and physical activity aimed at adults need to be added to target multiple stages in 

an individual’s life to encourage them to remain physically active. Society knows the 

benefits of physical activity, but it is still not fully understood why our population is not 

becoming more active. In fact, physical inactivity has shown an increasing trend in 

recent years, and more efforts are needed to reverse this trend and improve the activity 

levels – and health – of the population.  

The Rise of Physical Inactivity 

Worldwide, 31% of individuals report participating in vigorous activity on three 

or more days each week, which is higher than the proportion in North and South 

America of 25% (Hallal et al., 2012). However, 64% of individuals worldwide report 

walking at least ten minutes on five or more days each week (Hallal et al., 2012), but 

only 30% of Canadians reported walking at least four times each week for exercise 

(Bryan & Katzmarzyk, 2009). Compared to worldwide values, Canada falls short of the 

average physical activity levels. Globally, a large portion of the physically inactive 

population includes those who are living with overweight or obesity, and more women 

are found to be physically inactive than men (WHO, 2014). The low levels of activity 

that have been trending are partially accounted for by an increase in sedentary 

occupations, an increase in sedentary activities during leisure time, and a decrease in 

active leisure time activities (WHO, 2013). Because of this change in lifestyle patterns, 

during leisure time especially, many individuals who are not meeting recommended 

physical activity levels are increasing their risk of non-communicable diseases, even 

though evidence shows that an increase in leisure time physical activity to 90 minutes 
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per week could significantly decrease their risks of cancer, cardiovascular disease, 

ischemic heart disease, and all-cause mortality (Wen et al., 2011). 

Physical Inactivity in Canada and New Brunswick 

Inactivity is most prevalent in wealthier, more developed countries (Dumith et 

al., 2011), with North America having the highest rates of inactivity globally (Hallal et 

al., 2012; WHO, 2013). According to self-reported data, in Canada only 17.6% of adults 

achieve the recommended weekly dose of physical activity (Statistics Canada, n.d.-c). 

However, this percentage is likely lower due to the tendency of self-reported data to 

skew toward more favorable outcomes, which would overestimate activity levels. The 

need to improve physical activity levels in Canada is of vital concern due to the 

percentage of individuals who are classified as physically inactive. Provincially, the 

trend in New Brunswick is similar. Between 2010 and 2014, the percentage of working-

aged residents in the province who were not getting the recommended amount of 

physical activity increased from 47% to 52% (Statistics Canada, n.d.-d). In Saint John, 

46% of residents between 20-64 were found to be physically inactive in 2014, which 

increased from 42% in 2010 (Statistics Canada, n.d.-d).  

Economics of Physical Inactivity 

Physical inactivity is also associated with costs to the economy, both fiscally and 

in lost time in work. In 2016, Ding et al. estimated that physical inactivity was 

associated with $25.7 billion dollars in direct healthcare costs in North America, which 

included physician visits, medications, and use of resources. In 2013, the global 

healthcare costs of coronary heart disease, stroke, type II diabetes, and breast and colon 

cancer as a result of physical inactivity, were estimated to be $54 billion, when 23% of 
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the population was considered physically inactive (Ding et al., 2016). This value was 

estimated only for healthcare costs, excluding economic and indirect costs associated 

with inactivity. With the rising levels of inactivity, costs to the healthcare system, 

including the use of health resources and professionals, are increasing. 

In 2009, the estimated direct healthcare costs of physical inactivity were 

estimated to account for 3.8% of the total healthcare costs for that year (Janssen, 2012). 

This cost has shown an increasing trend as well; in 1999 direct costs associated with 

physical inactivity were 2.5% of healthcare spending (Katzmarzyk & Janssen, 2004). In 

ten years, the percentage of direct healthcare costs (which include emergency room 

visits, routine physician visits, and the diagnosis and treatment of illness) increased by 

1.3%, indicating an immense need to at least stop the rise of inactivity, and put a halt to 

spending increases. Unfortunately, the inactivity levels in Canada are rising, and the 

estimated healthcare costs of physical inactivity are likely increasing as well. 

Worldwide, deaths associated with physical inactivity have equated to a loss of 

13.7 billion dollars in productivity in 2013, and in North America these losses amounted 

to 3.2 billion dollars (Ding et al., 2016). This statistic encompassed costs associated with 

work hours lost, as well as losses in production associated with absent employees 

meaning a cost to employers as well as the overall economy. 

Benefits of Physical Activity 

People who improve their activity levels can reduce their risk for cardiovascular 

disease and a variety of other chronic diseases, including diabetes mellitus, cancer 

(colon and breast), obesity, hypertension, bone and joint diseases (osteoporosis and 

osteoarthritis), and depression (Warburton et al., 2006). Many disease outcomes can be 
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improved or reversed through physical activity. In hypertensive patients, physical 

activity is suggested to decrease the incidence of all-cause mortality (Loprinzi, 2016), as 

well as improve blood pressure. Likewise, those with chronic heart failure who are 

physically active are approximately half as likely to experience all-cause or cardiac 

death than those who are physically inactive (Doukky et al., 2016). There is also a 

compelling association between physical activity and mental health, where there has 

been evidence of physical activity improving the effects of medications to treat all 

mental health disorders with the exception of manic episodes (Meng & D’Arcy, 2013); 

for some individuals physical activity alone was helpful. While physical activity can 

improve the treatment of mental disorders, it can also be used to help prevent major 

depressive episodes, mostly in males (Meng & D’Arcy, 2013). Not only does physical 

activity have lasting physical health benefits, it also has been shown to improve quality 

of life, reduce stress, and improve mental health.  

These benefits of physical activity have been apparent across all weight classes 

and are found to be independent of weight classification, meaning that even if an 

individual is living with overweight or obesity, an increase in physical activity alone 

could reduce their risk of developing a non-communicable disease and decrease all-

cause mortality (Dankel et al., 2016; 2017). When individuals who are living with 

overweight or obesity begin a physical activity routine, even when lower than the 

recommended amount, they often experience significant health improvements. This 

benefit is further increased for those individuals who had a higher Body Mass Index 

(BMI) classification (25kg/m2 and above) for longer periods of time (Dankel et al., 

2017). This information is important to consider when attempting to increase physical 
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activity in a population, as programs do not have to be at the highest level of physical 

activity to be effective. Likewise, individuals in normal weight classifications who are 

not getting the recommended dose of physical activity are also at an increased risk of 

developing non-communicable disease, and could also benefit by increasing their 

activity amounts (Dankel et al., 2016, 2017). Physical activity (along with other lifestyle 

modifications such as diet, smoking cessation, and reducing alcohol abuse) can 

significantly reduce the number of premature deaths that are due to non-communicable 

disease (WHO, 2014, 2015b).  

Higher levels of physical activity are associated with lower risk of many 

different types of cancer, including liver, lung, breast, and colon, as well as reducing 

side effects for those with chronic heart failure, hypertension, type II diabetes, and 

stroke (Doukky et al., 2016; Moore et al., 2016; WHO, 2014, 2016). Physical activity 

has been associated with improved outcomes of colorectal cancer; Campbell, Stevinson, 

and Crank (2012) found a negative correlation between physically active individuals and 

the mortality and progression of colorectal cancer. Physical activity has also improved 

outcomes for patients with depression, even with no medical treatment, and has also 

been associated with a reduced risk of falls and an increase in bone mineral density and 

bone strength (Fletcher, 2013; Nieuwenhuijsen et al., 2014; WHO, 2014, 2016). 

Physical activity is not a “cure all” for disease and early mortality, however the benefits 

of physical activity far outweigh merely decreasing disease and premature death, by 

increasing individual’s health related quality of life before they become frail and can no 

longer live without assistance. Even with the complete elimination of physical 

inactivity, life expectancy would only increase by approximately .41 to .95 years (Lee et 
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al., 2012); however, the negative side effects of non-communicable disease would be 

reduced or eliminated, and functional mobility for many individuals would increase. 

The health benefits of physical activity are so apparent that many communities, 

schools, and primary care settings have begun interventions to change behaviours. 

Physical activity is an important tool to improve the health of many individuals; 

increasing awareness of these opportunities is an important step in increasing the 

activity levels in Canada, New Brunswick, and Saint John.  

Physical Activity is a Modifiable Risk Factor 

On a positive note, physical inactivity is a modifiable risk factor. Kohl et al., 

(2012) believe that participation in physical activity should be viewed as “a basic human 

right” and expand on the many opportunities for policy and community involvement that 

can make this possible. Improving physical activity levels has been shown to have 

positive effects on many non-communicable diseases, such as type II diabetes, CAD, 

stroke, and ischemic heart disease (Wen et al., 2011). These observations are seen, even 

when an individual is living with overweight or obesity. Dankel et al. (2017) observed 

11,000 individuals in the United States who took part in the National Health and 

Nutrition Examination Survey, and found that regardless of weight status, only 

individuals who were inactive were at a significantly increased risk of all-cause 

mortality. While improving the activity levels of Canada’s population has proven to be a 

challenging task (evidence on the benefits of physical activity have been available since 

the 1950s), there are still many areas that can be improved to help make physical 

activity an easy choice for individuals (Kohl et al., 2012).  
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Because physical activity can affect health outcomes significantly and is a 

modifiable risk factor, it is of great importance to many different sectors of the 

community, including health, workforce, education, and public policy (Gifford, 2013; 

Katzmarzyk & Janssen, 2004; Lee et al., 2012; Meng & D’Arcy, 2013). The need for the 

entire population to be physically active is a frequent discussion in previous and current 

research as a tool to lose or maintain weight, increase overall health and quality of life, 

decrease risk for chronic disease, and improve sickness absence in the workforce. 

Physical inactivity affects all public sectors and should be at the forefront for health 

promotion projects. 

Barriers to Physical Activity  

Physical activity is an important aspect of health, and many governments and 

communities globally are working to address the issue of physical inactivity. However, 

individuals face a variety of barriers to activity, including personal factors such as cost 

and lack of time, environmental factors such as safety and poorly lit sidewalks, and 

access and availability factors such as language barriers and lack of appropriate 

programs (Canadian Fitness and Lifestyle Research Institute, 2010a, 2010b, 2010c; 

Hanlon et al., 2010). Each barrier has different degrees of importance for each 

individual, depending on their life circumstances (Burton et al., 2007), which indicates 

that all barriers to physical activity are important to consider when promoting the uptake 

of physical activity.  

In 2009, the Canadian Fitness and Lifestyle Research Institute (CFLRI) 

implemented a national survey to Canadian adults on community opportunities for sport 

and physical activity. Participants in the survey agreed or strongly agreed that cost was a 
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barrier 44% of the time, followed by lack of skill 26% of the time, and lack of time or 

inability to incorporate a physical activity routine into their daily routine 22% of the 

time (CFLRI, 2010a). Of these personal barriers, the respondents who reported being 

physically inactive were more likely to strongly agree that high costs, lack of skill, and 

lack of time were barriers to being physically active. Furthermore, in a survey in 2012, 

the CFLRI found that other obligations and time away from their families were personal 

barriers to participating in sport (CFLRI, 2013). Participants cited similar barriers when 

asked about barriers preventing them from using a fitness facility. Cost was the highest 

cited barrier at 23%, followed by lack of transportation at 2.7% (Kruger et al., 2007). 

Additionally, long-term illness, disability, or injury were found to be personal barriers to 

adult sport participation for 20% of participants in 2012 (CFLRI, 2013). Following this 

barrier were no energy (18%), lack of interest or motivation (18%), uncomfortable 

beginning the sport (11%), fear of injury (11%), lack of skill (10%), and not feeling 

welcome (5%). Inactive people were more likely then active individuals to report being 

uncomfortable; existing illness, disability, or injury; and lack of energy as barriers 

(CFLRI, 2013).  

Environmental barriers also play a role in whether an individual can become and 

remain physically active. In 2009, the CFLRI found that the most commonly cited 

environmental barriers to physical activity were: facilities were not well maintained, 

safety concerns for walking, too much traffic to walk or cycle, poorly maintained 

sidewalks or bike lanes, and poorly lit sidewalks and streets. Interestingly, New 

Brunswick participants were more likely than participants living in other provinces to 

state that too much traffic, poorly maintained sidewalks and bike lanes, and poorly lit 
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sidewalks and streets were barriers to participating in physical activity and sport 

(CFLRI, 2010c). Furthermore, 21% of respondents across Canada strongly agreed that it 

was difficult to get to places to be physically active (CFLRI, 2010c), and inactive 

respondents were more likely to strongly agree than active individuals. Frost et al. 

(2010), performed a systematic review of research from Canada, United States, and 

Australia, and found that traffic, safety, uneven roads, and lack of sidewalks were 

commonly cited environmental barriers to physical activity in rural settings.  

Finally, barriers associated with access to (hours open, language of program) and 

availability of physical activity locations have been identified as barriers to physical 

activity. These include lack of information about opportunities for physical activity 

(47% of respondents), the hours are not suitable (38%), no one to exercise with (37%), 

the programs that are available are not suitable (31%), tough to find family oriented 

physical activity (31%), difficulty finding appropriate instructors or coaching (28%), 

and programs not available in participant’s language (20%) (CFLRI, 2010b). In New 

Brunswick, 21% of respondents agreed or strongly agreed that the programs and 

facilities available were not suitable, and 19% agreed or strongly agreed that programs 

and sports lack appropriate instruction and coaching (CFLRI, 2010b). As well, 

participants who were inactive were more likely to agree or strongly agree that these 

barriers were a hinderance to their physical activity levels (CFLRI, 2010b). In their 

survey on participation in team and individual sports, the CFLRI (2013) found that 13% 

of respondents agreed or strongly agreed that not having the right facilities nearby was a 

barrier to them participating in sport or getting physical activity, and New Brunswick 

respondents were more likely to agree or strongly agree with this being an important 
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barrier than the national average. Along with this barrier, Canadians reported having no 

one to participate with (12%), there being a lack of information on where and how to 

participate (11%), lack of instructors and coaches (10%), lack of places to be active 

(9%), difficulty getting to appropriate places (8%), and problems with transport (7%) as 

barriers to participating in team and individual sports and getting physical activity 

(CFLRI, 2013). These barriers to access and availability were also shown in the research 

by Kruger et al. (2007), where 39% of respondents in this study did not perceive having 

access to fitness facilities. And during their systematic review, Frost et al. (2010) also 

found that a barrier to physical activity for residents in rural areas was a lack of indoor 

facilities.  

All three categories of barriers to physical activity play an important role in the 

uptake and adherence to physical activity routines for individuals. However, the barrier 

of location and access to physical activity in Saint John may be amplified due to its large 

geographic sprawl. The location and convenience of physical activity is important for 

individuals, as travel time to be physically active and lack of transportation could hinder 

one’s efforts in becoming physically active, even if they are trying to do so (CFLRI, 

2010a, 2010b; Kruger et al., 2007). 

Barriers to Individuals with Existing Illnesses or Injuries 

In addition to the barriers identified in the previous section, individuals with an 

illness, disability, or injury face added barriers to becoming and remaining physically 

active and gaining the benefits on health that physical activity can achieve. Individuals 

living with an illness or disability are often faced with even more challenges to 

overcome, sometimes disease specific, and sometimes out of fear of making their 
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condition worse. For example, Walter, Hale, and Smith (2015) during their research on 

the effectiveness of blue prescriptions (prescriptions for physical activity from 

physiotherapists) in adults with chronic stroke found that individuals recovering from 

stroke reported barriers to physical activity, including low motivation and confidence, a 

lack of perceived ability, lack of knowledge on what could be considered physical 

activity, no external support, and a lack of specific and realistic goals (Walter et al., 

2015). When Rimmer et al. (2008) distributed the Barriers to Physical Activity and 

Disability Survey (B-PADS) (which is a survey developed with 31 yes or no questions 

on barriers they feel affect them, and three open ended questions for opportunities to 

expand on those barriers) to adults with unilateral stroke, the five most common barriers 

were cost (61%), lack of transportation (57%), lack of awareness of fitness centres in 

their area (57%), lack of knowledge on how to exercise (46%), and lack of knowledge 

on where to exercise (44%). These individuals also felt they had a lack of energy and 

motivation (39% and 37% respectively), and 36% did not feel that exercise would 

improve their condition (Rimmer et al., 2008). Similarly, when Damush et al. (2007) 

held focus groups with adults who experienced stroke or transient ischemic attack (TIA) 

and asked open-ended questions on their physical activity they found three general 

barriers to participation. These included physical impairments from stroke such as loss 

in vision and walking difficulties, and fear of the consequences of exercise, such as 

hurting themselves or bringing on another stroke (Damush et al., 2007). Other cited 

barriers included a lack of motivation, as well as environmental factors such as lack of 

options to exercise, lack of knowledge on what constitutes exercise, and lack of 

transportation to appropriate facilities for exercise (Damush et al., 2007). These findings 
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are not dissimilar to that of the general population, however they do have important 

implications, as individuals who have experienced a stroke can have driving limitations 

and have to rely on public transportation and family or friends to help.  

Individuals living with mobility impairments also face a number of barriers to 

physical activity. Úbeda-Colomer et al. (2019) examined the barriers to physical activity 

for students (aged 18+) living with a mobility impairment (including physical disability, 

mental disorder, sensory disability, and chronic illness) in a Spanish university by using 

the Barriers to Physical Activity Questionnaire for People with Mobility Impairments 

(BPAQ-MI). The most significant barriers cited were intrapersonal ones, such as fatigue, 

pain, and lack of motivation; followed by organizational barriers such as a lack of 

adapted programs and cost of the programs; then by interpersonal barriers such as 

friends not assisting with activity, friends not being physical active themselves, or lack 

of encouragement or support of efforts to become physically active; and finally by 

community barriers such as inaccessible sidewalks, lack of lights at crosswalks, and lack 

of adapted transportation (Úbeda-Colomer et al., 2019). Students living with acquired 

disabilities tended to experience more intrapersonal barriers than those living with 

congenital disabilities, and those living with a higher disability grade experienced more 

total barriers, organizational barriers, and community barriers than those living with a 

lesser disability grade (Úbeda-Colomer et al., 2019). In their research involving a 

physical activity intervention implemented for women living with a physical disability 

associated with mobility impairments, Froehlich-Grobe & White (2004) found that 

barriers to being active were time (21.4%), health problems (21.4%), motivation 

(10.7%), and other factors such as weather, children, and difficulty locating equipment 
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or exercise videos appropriate for individuals living with lower limb impairment (32%). 

Finally, Martin (2013) performed a review of the literature on research in physical 

activity participation by individuals living with disability and found that research 

participants often cited their disability related symptoms as the number one barrier to 

physical activity participation. Along with this, lack of knowledge on where to exercise 

and fear of falling or developing tight muscles and joints were commonly cited (Martin, 

2013). Some other barriers cited by participants were lack of time, pain, lack of energy, 

belief that physical activity would worsen the condition or would not help it, built 

environment barriers such as lack of curb cuts and easy access doors, inconvenient 

locations, and lack of opportunities to access programs, equipment, and fitness sites 

(Martin, 2013).  

When Driver et al. (2012) sought to identify the barriers to physical activity 

promotion to individuals living with traumatic brain injury (TBI), they surveyed adults 

with moderate-to-severe TBI using B-PADS at two separate times, 15 days apart, and 

found that participants on average faced 2.25 barriers with a range from 0 barriers cited 

to 9. The top five cited barriers were lack of endurance (28.6%), feeling self-conscious 

in a fitness centre (25%), lack of transportation (25%), lack of time (21.4%), and lack of 

an accessible facility (17.9%) (Driver et al., 2012). Other barriers were cost of the 

program, not feeling the trainer in the facility is able to help, disability preventing them 

from exercising, feeling exercise is boring, and pain preventing them from exercise 

(Driver et al., 2012).  

In their systematic review of the barriers to exercise for individuals living with or 

at high risk for developing type II diabetes, Korkiakangas et al. (2009) noted two types 
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of barriers to physical activity: internal and external. Internal included lack of time, 

disinterested in exercise, health problems, emotions, life situations (i.e. no childcare) 

and fears; external included a lack of social support and acceptance, lack of knowledge 

about exercise, lack of facilities, unsafe facilities, lack of transportation, costs, cultural 

barriers, and weather (Korkiakangas et al., 2009). Casey, De Civita, & Dasgupta (2010) 

found that for a supervised exercise program for individuals living with type II diabetes, 

barriers to participation were motivation, scheduling of the program, health concerns, 

transportation issues, location of program, and lack of diversity of activities. Barriers to 

exercise adherence following the program were motivation, lack of supervision and fear 

of being alone, feeling as though gym staff did not have the proper expertise, lack of 

support from family and friends, health concerns, and lack of time (Casey et al., 2010).  

Barriers to physical activity participation in cancer survivors is also present. In 

their research on breast and prostate cancer survivors performing a home-based physical 

activity intervention, Ottenbacher et al. (2011) saw that for both groups, being too busy 

was the most commonly cited barrier to physical activity, followed by no willpower to 

exercise, and not liking to exercise in poor weather. Less frequently reported barriers 

were lack of places to exercise and fear of injury (Ottenbacher et al., 2011). But 

following a 1-year intervention, 37% of breast cancer survivors and 36% of prostate 

cancer survivors identified a reduced number of barriers. In their research on barriers to 

physical activity in colorectal cancer survivors 6 months to 5 years post diagnosis, 

Fisher et al. (2016) found that the most commonly reported barrier was fatigue (50%), 

followed by general aches and pains (49%). Along with these, lack of time (31%), 

comorbidities such as COPD or breathlessness (36%), and other health problems such as 
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diabetes mellitus (25%) were commonly cited barriers (Fisher et al., 2016). 

Interestingly, cost, fear, and inconvenience were of least concern for individuals who 

participated in this research (2%, 1%, and 1% respectively) (Fisher et al., 2016). In their 

research assessing barriers and supports to physical activity participation in all types of 

cancer, Blaney et al. (2013) administered a mail survey to 456 cancer survivors. They 

found that the top ten cited barriers to physical activity participation were: illness and 

other health problems, joint stiffness, fatigue, pain, lack of motivation, weather 

extremes, lack of facilities, weakness, lack of interest, and fear of falling (Blaney et al., 

2013). Of this sample, 64.4% were breast cancer survivors, 12.4% prostate cancer 

survivors, and 8.0% throat cancer survivors; the other 15.2% were survivors of other 

cancers (Blaney et al., 2013), and 67.7% of participants received surgery and 

chemotherapy with or without radiation. Finally, in a retrospective survey of adult 

cancer survivors, Eng et al. (2018) found that among both currently active participants 

and inactive participants, the top three most common barriers were fatigue (41%), lack 

of motivation (30%), and time constraints (30%). Other commonly cited barriers were 

not liking to exercise in bad weather, responsibilities at home, and lack of enjoyment 

exercising. Fear of injury (13%) and lack of access to gym or equipment (10%) were not 

as common (Eng et al., 2018).  

Barriers to physical activity participation can also affect individuals with CAD, 

as reported in research by Joussain et al. (2017) to develop a self-report questionnaire of 

barriers to physical activity in individuals with CAD. In this research, Joussain et al. 

(2017) performed interviews with adult participants with stable CAD and the absence of 

a coronary event within 1 month. From this, nine items were found as barriers to 
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physical activity: fatigue, fear of being alone/without help in the case of a problem, 

breathlessness, lack of motivation, family, lack of time, fear of overdoing it, 

cardiovascular problem other than a heart attack, and the heart disease itself and side 

effects of treatment (Joussain et al., 2017). In their research on the barriers to physical 

activity adherence following cardiac rehabilitation, Fleury et al. (2004) found that 

intrapersonal barriers had the largest impact on participation. This included physical 

condition, competing demands, work responsibilities, lack of time, and lack of 

motivation. Environmental and organizational barriers were only cited by 18% and 11% 

of participants, and this included barriers such as weather, distance, availability of 

resources and facilities, time of activity, and costs (Fleury et al., 2004). However, in 

2010, Leung et al. focused on research with geographic issues in cardiac rehabilitation-

focused programs and found that 60% of the studies had evidence that there was a 

negative correlation between travel time to cardiac rehabilitation and program 

utilization.  

Specific illnesses, injuries, and disabilities can be associated with different 

barriers that affect participation in physical activities negatively. However, commonly 

cited barriers such as lack of time, fear of injury or worsening conditions, lack of 

knowledge on what constitutes exercise and physical activity, transportation issues and 

location of programs, and fatigue appear for multiple conditions (Blaney et al., 2013; 

Driver et al., 2012; Korkiakangas et al., 2009; Leung et al., 2010; Rimmer et al., 2008; 

Úbeda-Colomer et al., 2019). Lack of facilities and transportation has also been cited as 

a barrier to physical activity in the general Canadian population (CFLRI, 2010b), 

therefore, the geographic distribution of opportunities to become physically active is 
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important to address to encourage physical activity uptake and adherence in both the 

general adult population and individuals living with illnesses, injuries, or disabilities.  

Distribution of Opportunities for Physical Activity 

A commonly reported barrier to both physical activity and physical activity 

focused on rehabilitation has been the availability and location of physical activity 

opportunities. The availability of fitness facilities, sport facilities, and parks has been 

positively correlated with sport participation, park use, program use, meeting the 

recommended physical activity guidelines, and decreasing physical inactivity (Eriksson 

et al., 2012; Jiang et al., 2016; Wicker et al., 2013), as well, opportunities for physical 

activity within a 1- to 5- mile distance from where an individual lives have been 

positively correlated with achieving the recommended amount of physical activity of 

150 MVPA per week (Diez Roux et al., 2007; Eriksson et al., 2012; Jiang et al., 2016; 

McCormack et al., 2010).  

In their research in Sweden, Eriksson et al. (2012) investigated the density of 

physical activity facilities within a 1 km distance via road networks of adult participants 

aged 20-65 who wore an accelerometer for 7 days. Participants who had 4 or more 

physical activity facilities (including fitness centres, sport facilities, tennis courts, dance 

studios, ice rinks, tennis courts, squash courts, badminton courts, and pools that offered 

exercise to the adult population) participated in 5.4 more minutes in MVPA per day than 

participants with 0 or 1-3 facilities within a 1 km distance (Eriksson et al., 2012). Even 

after adjusting for age, sex, income, marital status, time of year, and accelerometer wear 

time, this difference in time spent in MVPA was statistically significant (Eriksson et al., 

2012). As well, Eriksson et al. (2012) found that having 4 or more physical activity 



 33 

facilities within a 1 km distance from participants’ homes was associated with 70% 

higher odds of meeting the physical activity guidelines of 150 minutes of MVPA per 

week. Again, after adjusting for age, sex, income, marital stats, and time of year this 

difference remained significant (Eriksson et al., 2012).  

In the research by Diez Roux et al. (2007), adults aged 45-84 were recruited 

from three cities and asked to complete a questionnaire based on their physical activity 

habits in terms of team or partner sports such as rugby or tennis, individual activities 

such as yoga, bowling, and tai chi, and moderate to vigorous activities like aerobics, 

running, cycling, swimming, etc. For this research, activities and physical activity 

facilities located on school or church properties, trails that were not located in parks or 

recreational facilities, and private facilities in apartment buildings or hotels were not 

included. Windows around residents’ homes were collected for a 0.5-mile radius, 1-mile 

radius, 2-mile radius, and 5-mile radius, and density was calculated by total number of 

resources divided by the area of the window, as well as Kernel estimations so resources 

closer to a participant were given more weight and the resources near the boundary of 

the window approaching a weight of 0 (Diez Roux et al., 2007). This study found that 

participants living in the highest density of physical activity resources were 14% more 

likely to be physically active across all three cities. As well, of the participants in this 

study who reported they were physically active, having a middle or high density of 

resources within a 1-mile radius of their home was positively correlated with exercising 

within 1 mile of home (Diez Roux et al., 2007). Density of resources near participants’ 

homes was positively correlated for the 1-, 2-, and 5-mile windows, but no significant 

correlation was found for the 0.5-mile window (Diez Roux et al., 2007).  
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As well, when using accelerometer data, Smith, Panter, & Ogilvie (2019) found 

that higher numbers of physical activity facilities within a 1 km radius were associated 

with higher levels of MVPA, higher mean acceleration, total walking, and walking for 

pleasure for individuals in the United Kingdom aged 37-73. Physical activity facilities in 

this research included fitness facilities and parks, but environmental data on walkability, 

noise and air pollution, distance to a major road, and natural environments like green 

space and terrain were also included (Smith et al., 2019).  

Sallis et al. (1990) researched the distance between participants’ homes and 

exercise facilities by having participants in San Diego, US, complete a questionnaire on 

the number of sessions of vigorous exercise per week – defined as “exercise for at least 

20 minutes without stopping, hard enough to make your heart rate and breathing 

increase a large amount.” Participants who did none were considered sedentary, and 

those who reported 3 or more were classified as exercisers, all other participants were 

excluded from analysis (Sallis et al., 1990). Exercise facilities included parks, sport 

fields, public recreation centres, colleges and universities, public schools, tennis clubs, 

aerobic and dance studios, health and fitness clubs, YMCA/YWCA’s, and skating rinks. 

Sallis et al. (1990) calculated the number of facilities within 1, 2, 3, 4, and 5 km of each 

subject’s home, and found that 51% of the sample exercised at a facility represented in 

the survey, and found that the density of total facilities was significantly higher for the 

exerciser group compared to the sedentary group within 1 km of the participants home 

(Sallis et al., 1990). Furthermore, for facilities requiring fees, the density of facilities 

was significantly higher for the exerciser group at all distances (Sallis et al., 1990).  
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In a cross-sectional study on the perceived and objectively measured 

environment for physical activity in the U.S., Hoehner et al. (2005) surveyed adults 

about their physical activity behaviour and perceived environment for physical activity 

and found that when participants believed they had many places to be active in their 

community they were more likely to meet the physical activity guidelines. As well, 

when participants had 4-6 recreational facilities within a five-minute walk of their home, 

they were 30% more likely to meet the recommended guidelines (Hoehner et al., 2005) 

In Munich, Germany, Wicker et al. (2013) examined the availability of sport 

infrastructure and participation in sport. Adults were interviewed via telephone on their 

participation in sport in their free-time, type of sport, where it was practiced, etc. as well 

as demographic variables such as age, gender, and education (Wicker et al., 2013). Sport 

infrastructure data was collected through a file from the city of Munich and included 

sports fields, pools, track and field arenas, gymnastics and dance studios, tennis courts, 

and parks. They found that the existence of sports fields within 1 km was positively 

associated with participation in sports clubs (Wicker et al., 2013), however, they found a 

significant negative effect with the presence of gymnastics and dance studios.  

Parks and trails are also important indicators of physical activity levels within a 

neighbourhood. Jiang et al. (2016) sought to examine the relationship between physical 

activity and the existence of national or state parks and recreational waters (lakes, rivers, 

etc. for swimming). Comparisons between the existence of these parks and physical 

inactivity rates reported from the U.S. Centers for Disease Control and Prevention’s 

Behavioral Risk Factor Surveillance were made. Counties with a higher number of parks 

and bodies of water were associated with lower physical inactivity rates, and the 
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presence of these natural resources was a significant predictor of inactivity rates (Jiang 

et al., 2016). 

In a review of qualitative literature on physical activity of any kind in urban 

parks, McCormack et al. (2010) found that park proximity was positively associated 

with park use. Having parks within walking distance encouraged use, while having to 

drive to the park deterred use for physical activity (McCormack et al., 2010). However, 

if the park was in an unsafe neighbourhood or viewed as unsafe, it was found that 

proximity did not encourage park use (McCormack et al., 2010). This review was 

performed for research of all ages, however, research on proximity and park use in 

adults specifically also followed these patterns (McCormack et al., 2010).  

These results indicated that physical activity opportunities need to be available, 

but also distributed in a way that residents across the city have access to a variety of 

opportunities for physical activity, so that individuals are more likely to participate in 

programs. All three studies indicate that having physical activity opportunities near an 

individual’s home can be indicators of their physical activity levels. 

It has also been found that an increase in the distance between home and 

physical activity opportunities (including courts, gyms, dance studios, schools, pools, 

ice rinks, tracks, fields, and skiing stadiums), such as when an individual moves to a 

neighbourhood with access to fewer physical activity opportunities, was associated with 

a decrease in physical activity behaviours (Halonen et al., 2015). 

As well, living further away from sports facilities and physical activity programs 

was correlated with being less active (Panter et al., 2008), however these individuals did 

not report a desire to exercise more. These individuals were also more likely to be in 
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lower income categories compared to individuals who lived closer to exercise facilities 

(Panter et al., 2008), and it was not clear in this study what factors discouraged 

individuals who lived further away or were of lower income from being physically 

active.  

These results, however, are not always exhibited, such as in the research by Hill 

et al. (2016), where the distance from a physical activity facility was not found to be a 

significant predictor of physical activity levels; as well as the research performed by 

Pascual, Regidor, Martinez, Elisa Calle, & Dominguez (2009), where the number of 

sport facilities in an individuals’ neighbourhood was not found to be related to gym use 

or swimming. These studies may indicate that multiple opportunities for physical 

activity need to be within an individual’s neighbourhood to have an effect on physical 

activity levels, rather than physical distance. The conflicting evidence may also be due 

to the socioeconomic status of the research areas or the built environment of research 

areas (for example, if active transport is possible for the area or not). Still, there is 

evidence to support the importance of having opportunities for physical activity within 

one’s neighbourhood.  

In Bristol, Withall et al. (2010) sought to examine the characteristics of physical 

activity programs in deprived neighbourhoods – 26.8% of residents in the study area 

suffered from income deprivation - and the characteristics of the participants of these 

programs. This area had no major public sports complex or pool, but did have a leisure 

facility and a private fitness facility (Withall et al., 2010). Participants were as young as 

13, but spanned over 55 years, and completed a survey following participation in the 

program. There were 29 physical activity programs available and it was found that 
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almost half the participants in these programs were local residents (Withall et al., 2010). 

Program attendance on average was 17.5 people for community sessions, 22.6 for 

special interest programs (i.e. targeted to older adults, not funded by local authority), 

and 6.7 for local authority funded classes, however, 49% of locals surveyed attended 

community programs, followed by 34.8% attending local trust programs (Withall et al., 

2010). It is not enough to just have parks or facilities within these deprived areas, but to 

also have programming such as organized and supervised activities, as these activities 

were found to be correlated strongly with energy expenditure by park users (Cohen et 

al., 2013).  

Availability of Physical Activity Opportunities 

In 2007 only 61% of US adults perceived that they had access to fitness facilities 

(Kruger et al., 2007). While the most common barrier to using these facilities was cost 

(Kruger et al., 2007), access was also important and included distance and convenience. 

Individuals who perceive there are opportunities for physical activity are more likely to 

meet the physical activity guidelines (Filippidis & Laverty, 2016), perhaps because 

individuals who are active know about the opportunities (Kruger et al., 2007), or 

perhaps because the opportunities are promoted better. Because many community 

interventions do not get promoted to a large portion of the population (Baker et al., 

2015), it is difficult to know how much they are benefitting the community or if their 

location plays a role. Despite 61% of American individuals believing they had access to 

fitness facilities, only 21% reported actually using these facilities at least 10 times over a 

one-year period (Kruger et al., 2007). This number is concerning, since even though 

individuals know about the opportunities, they are not necessarily using them. There are 
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however barriers such as childcare, cost, and lack of motivation that may be playing a 

role in utilization. Community physical activity programs like walking interventions and 

fitness classes may have the ability to reduce these barriers by offering childcare, 

utilizing volunteers and free spaces, and offering social support that may motivate 

individuals (Adams et al., 2015; Reis et al., 2014). 

Physical Activity Programs 

Physical activity programs in the community have been found to be important in 

increasing the activity levels of many individuals; unfortunately, uptake and use of these 

programs is often lacking and there is difficulty in increasing levels of attendance for 

these programs. These interventions have been shown to increase overall activity levels 

when used by individuals, even in the sedentary and lightly active categories (Pringle et 

al., 2009). The most appealing physical activity programs are those that are free and 

easily accessible (Jilcott et al., 2012). These could include walking or running programs, 

as well as free participation in sports activities or subsidized cost to other programming. 

Proximity to these programs and leisure facilities was found to increase uptake of 

physical activity programs (Goyder et al., 2017), indicating a need to assess locations for 

current and future planning.  

It has been suggested that people may have a preference to group settings and 

feeling as though they belong to a group (Carron & Spink, 1993). In a systematic review 

on the effect of physical activity interventions on increasing physical activity, Dishman 

& Buckworth (1996) found that group-based exercise had positive effects on increasing 

physical activity. Physical activity groups also include sport teams, and it has been 

found that when an individual feels that they are part of a group, whether that is a fitness 
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class, team sport, walking club, or a weightlifting group, they are more likely to adhere 

to the physical activity longer term (Beauchamp et al., 2007; Carron et al., 1988; Carron 

& Spink, 1993; Dunlop & Beauchamp, 2012; Evans et al., 2019; Kwak et al., 2006; 

Spink et al., 2014, 2015). In their research on exercise preferences of adults’ 

involvement in exercise classes in the UK, Beauchamp et al. (2007) found that older and 

younger adults prefer to exercise in a group physical activity with individuals of a 

similar age group. Participants in the 30-39 age group and 50-59 age group show 

preference of exercising in standard exercise classes compared to exercising alone, and 

individuals in the 40-49 group and 70+ group did not show a difference in preference to 

exercise alone versus in a group setting (Beauchamp et al., 2007). Furthermore, when 

individuals feel that they are part of an exercise group, they are more likely to adhere to 

that exercise program (Evans et al., 2019). Evans et al. (2019) surveyed individuals from 

fitness clubs participating in a weight-lifting fitness class in the United States and New 

Zealand and found that when individuals felt they were a member of that class they were 

more likely to participate in more weekly fitness classes and report more satisfaction, 

even 3 weeks following the initial class.  

Conflicting evidence has shown that with contact from researchers home-based 

exercise can be as effective as some group exercise, except when the group-based 

exercise classes use social cohesion among participants to enhance their experience and 

feeling of being part of the group (Burke et al., 2006). Physical activity opportunities for 

individuals alone and within groups are both important, as individuals have unique 

preferences. In research performed to understand the culture of CrossFit, Bailey et al. 

(2017) found that the participants of CrossFit valued the inclusivity and sense of 
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community that CrossFit provided. In research on women’s experiences in a Zumba 

Fitness class, Nieri & Hughes (2015) found that participants used Zumba as exercise 

because it was fun, and they disliked other forms of exercise.  

Physical activity programs are not the only form of physical activity that are 

important to a community, however, this form of exercise can have benefits including 

adherence to an exercise routine and variety in an exercise routine. Being physically 

active is important in preventing illnesses and injuries, and can also be beneficial to 

improving overall health, as well as reducing symptoms that are associated with non-

communicable diseases and injuries. For this reason, physical activity programs could 

have positive effects on work absences and return to work times.  

Return to Work and Physical Activity 

 This section explores the causes of work absences, work absences related to 

physical inactivity, return to work processes related to physical activity, and work 

absences in New Brunswick and Saint John. Collectively, these sections provide 

background on work absences and how they relate to physical activity or inactivity.  

Causes of Work Absences 

There are many reasons why employees may lose time due to illness and 

disability, including injury at work, non-communicable disease, musculoskeletal 

disorders not related to injury, mental illness, and communicable disease; however many 

of these issues can be largely prevented through lifestyle modification and preventative 

measures, such as physical activity, diet, smoking cessation, and taking proper safety 

measures at work.  
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Employees lose time at work due to a variety of medical reasons, including 

mental illness, non-communicable disease, injury, musculoskeletal disorders, and 

communicable disease. One of the most common reasons for long-term sickness 

absences are musculoskeletal disorders (Squires et al., 2011), which include low back 

pain, knee/hip injury or surgery, carpal tunnel syndrome, and any condition that affects 

the worker’s ability to move freely and without pain. These disorders do not affect only 

manual workers who operate heavy equipment or are lifting and moving large objects on 

a daily basis, but also those who work in non-manual positions such as at a desk or those 

with jobs that require long periods of standing or immobility. It is important to 

understand that long-term sickness absence for musculoskeletal disorders for manual 

workers is higher (34%) than it is for non-manual workers (17%) (Squires et al., 2011). 

Both areas are important to target, as both require lengthy treatment and incur costs to 

the economy, the workplace, and the healthcare system. Musculoskeletal injuries are one 

of the main causes of employees losing time from work, including overuse injuries such 

as low back pain and knee or hip injuries/replacements. For example, following total 

knee repair, as few as 40% of employees actually return to work within 3 years (Sankar 

et al., 2013; Scott et al., 2017).  

Work Absence Related to Physical Activity 

Being physically active positively affects the number of employees who are on 

sick leave at any given time; due to the negative influence of physical inactivity on non-

communicable disease. An increase in disability adjusted life years (DALYs), which is 

the number of years lost due to ill health, disability, and early death, is also associated 

with high rates of physical inactivity. In 2013, approximately 1.1 million DALYs were 
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attributed to physical inactivity in North America alone (Ding et al., 2016). This is the 

amount of years lost to the individual as well as to the economy due to being out of 

work on short- and long-term disability. Lost time due to illness and disability is 

becoming an increasing issue in today’s society, and because of this, physical activity 

should be integrated into many employee health plans or health and wellness programs. 

Physical activity is associated with less sickness time compared with individuals who 

are physically inactive. Most noticeable was when individuals who were physically 

inactive undertook an activity regimen that only increased their activity levels to “lightly 

active” they reduced their sickness related absences by one-third (Gifford, 2013).  

Physical activity has been shown to have positive influences on decreasing the 

length of time for workers to return to work, as well as on their functional ability and 

self-efficacy at work. Workers viewed physical exercise programs as highly important in 

helping them recover and return to work in a timely manner (Dionne et al., 2013). 

Because of this, return to work programs for individuals who are out of work due to 

disability should include physical activity to reduce the amount of time they are on 

leave. Many studies have found that regular exercise of moderate to vigorous intensity, 

active transportation to and from work, and team sports participation reduced the total 

number of days employees are out sick compared to physically inactive employees 

(Amlani & Munir, 2014; Brinkley et al., 2017; Mytton et al., 2016; Tolonen et al., 

2017). Those who are vigorously active also reported shorter sick leaves compared to 

physically inactive employees, and fewer absences due to musculoskeletal disorders 

(Tolonen et al., 2017; van Amelsvoort et al., 2006). As well, physical activity and 

exercise has a positive effect on general sick leave absences, as shown in Norway, 
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where highly active individuals were 50% less likely to receive disability pensions than 

their physically inactive counterparts, and even after 9 years this risk remained 32% 

lower (Fimland et al., 2014). Even being lightly physically active has a positive effect 

on sick leave (Fimland et al., 2014; Proper et al., 2006), indicating that efforts should be 

taken to increase physical activity and reduce the amount of physical inactivity in the 

workplace.  

Exercise has positive effects on a variety of illness and diseases and can improve 

an individual’s well-being. For example, cancer survivors who underwent chemotherapy 

were encouraged to remain active, which enhanced their quality of life (Banda, 2017). 

Similarly, for those who are consistently active, exercise is found to increase bone 

density, reduce bone mineral loss, and decrease risk of developing osteoporosis – a 

common disease among middle aged women in Canada (Fletcher, 2013). Studies on 

specific disabilities and illnesses and returning to work have found similar results. For 

example, for those with orthopedic disorders, exercise following rehabilitation was 

found to predict sickness absence, and often meant the individual felt more able to work, 

and was less likely to be on sick leave 12 months after treatment (Storm et al., 2016). 

Similarly, for individuals who underwent prostate removal, those who exercised 5 – 7 

times per week were less likely to require any sick leave compared to those who 

exercised 1 – 2 times (Angenete et al., 2016).  

For some specific illnesses and disabilities, however, results are conflicting. 

Higher activity levels following knee surgeries were not found to predict return to work 

time compared with those who were not as active (Scott et al., 2017). A higher post 

operation activity rate for those who underwent breast cancer surgery could only predict 
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recovery time, not length of sick leave (Nilsson et al., 2016; Scott et al., 2017). 

Likewise, for computer workers, sick leave was not found to be associated with any of 

the modifiable risk factors, such as physical activity (Bernaards et al., 2007). Even 

though physical activity or exercise does not show a reduction in sick leave for some 

ailments, there are still positive effects that activity can have on an individual’s well-

being, which should be taken into account. 

Work Absences in Canada, New Brunswick, and Saint John 

In 2001, in an average week, 7.0% of all Canadian full-time employees were 

absent from work for all or part of the week due to circumstances attributed to illness, 

disability, or personal reasons (Dabboussy & Uppal, 2012). By 2011, this proportion 

had reached 8.1%, representing nearly one million people (Dabboussy & Uppal, 2012), 

which is significant, as each one percent increase represents an additional 75,000 full 

time employees absent from work per week. Work absences and absence leaves are an 

important area to consider, as loss in productivity increases societal costs, such as the 

use of sick leave, or short- or long-term disability payments, as well as direct and 

indirect healthcare costs due to these individuals needing medical treatment for their 

conditions.  

In Atlantic Canada, 8.7% of employees were found to be absent from work due 

to illness, disability, or personal reasons in a given week, and in New Brunswick this 

percentage increased to 8.9%, equating to an average of 10.8 days lost per worker every 

year (Dabboussy & Uppal, 2012). This percentage of employees absent in a given week 

is much higher than the national average, with New Brunswick being the second highest 

province in the country for work absences, following Saskatchewan (Dabboussy & 



 46 

Uppal, 2012). Because of this, efforts to reduce absence rates have become an important 

issue, as these rates not only affect the economy, but also the employee’s quality of life, 

health, and well-being. Even when personal reasons such as appointments and familial 

reasons are eliminated from consideration, employees in New Brunswick are missing an 

average of 9.2 days each year due to illness or disability, and in Saint John, an average 

of 7.9 days per year (Dabboussy & Uppal, 2012). More recently, in 2017 the total days 

lost due to sickness or disability was estimated to be 8 nationally, 9.1 in New 

Brunswick, and 7.5 days in Saint John (Statistics Canada, n.d.-f).  

Return to Work Processes 

The Canadian Medical Association notes that one of the challenges regarding the 

improvement of safe and timely returns to work is that the majority of Canadian 

physicians, outside of occupational medicine, are not trained in return-to-work 

processes. Unfortunately, many physicians who are willing to prescribe physical activity 

to their patients do not always have knowledge of specific programs and opportunities 

available within their community, so prescriptions become limited, and patients may be 

less likely to adhere.  

Healthcare providers play an important role in return to work processes, ensuring 

that the patient is properly diagnosed, has a comprehensive treatment plan, and has 

proper follow-up procedures to ensure that they follow the plan on schedule and can 

adjust plans where needed. Not only do physicians need to be involved in proper return 

to work procedures, but an entire healthcare team is favorable, involving physiotherapy, 

occupational therapy, and other healthcare providers. Proper care should be taken to 

ensure that these processes are meeting the expectations of employees and can facilitate 
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shorter return to work periods. For example, when employees are on leave due to 

depression, Corbière et al., (2015) noted that those who received proper medical 

treatment (such as mental health assessments and counseling) returned to work more 

quickly than those who did not, and they were more likely to remain at work following 

return. Proper treatment includes treatment of the illness and included in this are 

appropriate stages to follow during the return to work process, so that employees feel 

that they are physically and mentally capable of returning to work. This process means 

delivering return to work plans in a way that ensures patients still have independence, 

feel capable and competent in performing these plans, and take into account the 

financial and physical position of the patients, to give them the tools to improve their 

well-being and physical activity levels, and return to work in a timely manner (Farholm 

et al., 2017). For example, factors that have been found to inhibit workers to returning to 

work after kidney transplant included living alone, having a lower education level, and 

lower perceived mental and physical health (Nour et al., 2015). Attempting to address 

these issues during appointments and recovery can help facilitate better progression and 

improve return to work times.  

Not only has delivering an effective return to work program that facilitates self-

efficacy and improves physical functioning shortened the length of time workers are on 

long-term benefits (Steenstra et al., 2015), it also has positive effects on peoples’ 

perceived health and quality of life. Furthermore, when these employees do return to 

work, limitations are significantly reduced if they are experiencing less pain and have 

more functional mobility as a result of these effective treatments (Sankar et al., 2013). 

This indicates that return-to-work processes are not only important for getting the 
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employee back into the workforce, but to improving their productivity, meaning that 

these processes should not only be of concern to the physician, healthcare team, and 

employee, but also to the employer. 

Physically demanding jobs can also be an indicator of a longer period on long-

term sick leave (Steenstra et al., 2015), as workers need to be pain free in order to return 

to work and perform the tasks that are expected. This reason, along with older age, 

renewal of an opioid prescription, and poor recovery expectations by the healthcare 

provider (Steenstra et al., 2015), largely affect an employee’s outcome and return to 

work within a timely manner.  

Return to Work Processes and Physical Activity 

The prescription of physical activity by physicians is an important and useful 

tool in reducing absence from work, by using physical activity in the treatment and 

rehabilitation of illness. While it is not consistently used in practice, physical activity 

has been described as a “wonder drug” and has been shown to improve health and 

decrease illness related symptoms (Gagliardi et al., 2015; Janssen, 2012). The 

prescription of physical activity has been shown to help improve the activity levels of 

patients in both self-report and accelerometer data (Gagliardi et al., 2015; Sanchez et al., 

2015; Schutz et al., 2014). Not only that, but if used as a treatment, patients are then able 

to ask disease-related questions, and may be more willing to try physical activity, as it 

can reduce co-morbidities associated with the illness or injury (Thornton et al., 2016). 

Physical activity prescriptions have had some positive influence on individuals who are 

on long-term disability and are looking to return to work. In physiotherapy, “Blue 

Prescriptions” are used in a similar manner to encourage those on long and short term 
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disability to do physical activity through a discussion of patient interests and potential 

barriers to activity (Walter et al., 2015). These same techniques have had positive 

outcomes in clinical settings as well, and while physicians may not have as much time 

for patient-physician discussions, patients who are on short and long term disability can 

greatly benefit from this discussion. However, a commonly cited barrier to physical 

activity prescriptions is physicians’ lack of knowledge or training on physical activity to 

feel comfortable enough to prescribe physical activity and counsel their patients 

(Gagliardi et al., 2015; Rosa Fortin et al., 2014; Thornton et al., 2016; Vallance et al., 

2009; Zaleski et al., 2016). Information on what physical activity programs exist in a 

physician’s community, as well as the skill and fitness levels needed, and the training of 

program leaders may help to address this barrier.  

When it comes to occupational rehabilitation and returning to work, it has been 

found that healthcare providers need to take into account patients’ independence, 

competence, and tailor programs to fit patients’ lives in order for patients to improve 

well-being and physical activity levels and return to work effectively (Farholm et al., 

2017; Groeneveld et al., 2013). A current challenge is negative attitudes and lack of 

information on limitations and correct types of physical activity by physicians and use 

of pain control medications that have discouraged patients during their return to work 

processes (Dionne et al., 2013). Patients understand the importance of physical activity 

on returning to work faster, but have found that physicians were not willing to expand 

on what is acceptable and what they could do that would not harm them further (Dionne 

et al., 2013). Patients often explain that they understand that a large role in their 

recovery falls on them, but often do not have enough information to allow them to feel 
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comfortable taking on this role. Because of this, physical activity and other methods are 

avoided, and returning to work can take even longer. If physicians were to prescribe 

physical activity to their patients and have a discussion with them on barriers or 

questions they may have, physical activity could be used in treatment and return to work 

processes. Age also plays a large role, as one study found that those under 50 all 

returned to work, 50-60% of those between 50-59 years of age returned, and only 24% 

between the age of 60-65 returned (Scott et al., 2017). These results indicate that while 

return to work processes may be effective for younger populations, factors like age may 

hinder individuals to return and may need to be addressed separately. Work 

rehabilitation programs and communication of individual’s functional abilities with a 

physician are also very important, and need to be considered when an employee is on 

sick leave (Steenstra et al., 2015). This includes a discussion between patient and 

physician on what activities are safe for them to perform, including activities of daily 

living, as well as physical activity and exercise that will help decrease their leave time. 

Rehabilitation-Focused Physical Activity Programs 

For those with specific health conditions, there are additional barriers that 

discourage individuals from participating in activity. One suggestion to target these 

barriers and improve physical activity levels is to use existing social structures during 

physical activity prescription and engage in discussion to help reduce barriers to 

participation (WHO, 2014). This approach would include physical activity counseling 

by physicians, enabling them to tailor physical activity programs to individuals with 

disease or disability.  
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Having a group setting where all individuals need a tailored physical activity 

program can also allow individuals to gain confidence and receive individualized 

feedback. Physical activity programs are a frequently used method of attempting to 

encourage individuals to improve their activity levels and health, and many have had 

positive effects, not only on the length of time of sick leave, but also on the individual’s 

overall fitness, self-efficacy and quality of life. In a supervised group exercise program 

for individuals who underwent chemotherapy, many participants indicated that they felt 

they had more energy, which contributed to their return to work (Groeneveld et al., 

2013), and another study found that exercise programs for individuals who underwent 

chemotherapy sped up return to work time (Banda, 2017). Likewise, in groups of 

individuals with low back pain, three different activity interventions, two with graded 

activity, found that sick days were reduced, return to work time was less, and the chance 

of recurrence was reduced (Hagen et al., 2010; Hlobil et al., 2005; Staal et al., 2008). 

These individuals also reported less pain, and increased functional mobility, indicating 

that these activity interventions could be a useful tool in return to work processes. 

Conversely, in a group of construction workers, exercise training was not found to 

decrease muscle pain or sick leave (Gram et al., 2012), indicating that there may be 

optimal groups of workers who will benefit most from exercise programs, or that some 

groups need different, differently tailored interventions.  

More generally, occupational rehabilitation programs have been found to 

increase individuals’ well-being and improve return to work times (Farholm et al., 

2017). Along with this, workplace wellness interventions improve physical activity 

levels and increase employee health and job satisfaction, even for many years following 
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(Blake et al., 2013). These interventions are often found to actually save employers 

money by reducing sick time and improving employees’ commitment to an organization 

as well as productivity (Blake et al., 2013; Squires et al., 2011). For these reasons, 

improving return to work processes is imperative and can benefit everyone involved. 

Through cohesion of workplace actions and medical practice more employees could be 

returning to work more quickly. This would require all stakeholders to participate and 

find solutions that ensure access is available to everyone (WHO, 2014), which can 

include free or subsidized access to physical activity programs and facilities, 

accompanied by physical activity prescriptions (Josyula & Lyle, 2013). Unfortunately, 

the specific programs and opportunities available within a community are not always 

common knowledge. Consequently, individuals living within that community are unable 

to utilize these programs and physical activity prescriptions become limited, meaning 

fewer residents in that community receive the benefits of these programs. 

 Community based physical activity programs are a useful tool for rehabilitation 

by individuals who have non-communicable disease or injury. These programs consist 

of anything that would happen outside of hospital or treatment facilities (McLeroy et al., 

2003) that engages participants in the community while working to improve their health 

and physical functioning. Community physical activity programs give patients the 

ability to choose their own rehabilitation, creating a more lasting connection between a 

person and a physical activity program that they enjoy (Devine et al., 2016; White & 

Nash, 2016). Evidence supporting these methods of rehabilitation indicate that allowing 

participants to choose their program, while providing them with guidelines on intensity 

and duration (Devine et al., 2016), can be effective, and that patients have been shown 



 53 

to not only improve their weekly activity levels, but also self-efficacy and functional 

mobility (Driver & Woolsey, 2016; Froehlich-Grobe & White, 2004).  

 Community physical activity programs have been shown to help improve 

rehabilitation from many diseases and injuries, such as musculoskeletal injuries, 

cardiovascular disease, type II diabetes, CAD, stroke, and spinal cord injury (Best et al., 

2017; Dunstan & Covic, 2007; Mandic et al., 2013; Rejeski et al., 2017; Stuart et al., 

2009). When participants of a work-related activity program, who were on short term 

disability for longer than 12 weeks, were surveyed, it was found that pain was lessened 

and their physical functioning increased compared to pre-program surveys (Dunstan & 

Covic, 2007). This program consisted of goal setting, daily walking programs, 

strengthening exercises, and stretching, all starting at baseline tolerance and 

progressively increasing. Following the six-week program, medical professionals tested 

their suitability to work and found a significant difference in their suitability compared 

with baseline, even though an insignificant number actually returned to work (Dunstan 

& Covic, 2007). The improvements made over a six-week physical activity program 

indicated that these programs could be useful when creating a return to work process, as 

suitability to work improved in a short period and would be expected to improve more 

over a longer duration. Furthermore, after a six month follow-up, the employees who 

were unfit to work did not change, but of those that were found fit to do suitable duties, 

22% were found to be able to do upgraded activities or fully fit to return to their 

previous position (Dunstan & Covic, 2007). While this study indicates that community 

physical activity programs can improve workers’ suitability to return to work as well as 

decrease pain and increase physical functioning, whether this was a result of the 
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program is unknown, since there was no control group. However, the study makes a 

compelling argument regarding the improvement of physical activity levels in workers 

who are experiencing musculoskeletal pain and injury.  

 Likewise, community based physical activity rehabilitation programs that have 

targeted individuals who suffered from stroke found that individuals’ ability to 

participate in community activities improved significantly more than the control group 

(Stuart et al., 2009). This included the ability to walk at faster speeds and ability to 

remain balanced. This physical activity program was also found to improve scores on 

individuals’ stroke impact scale (how stroke impacted their health and life) and physical 

performance questions (used to determine the level of disability) (Stuart et al., 2009). 

Participants of this study had a 14% drop out rate, with 57% of these individuals not 

returning due to transportation issues (Stuart et al., 2009).  

 As discussed, community rehabilitation programs that focus on physical activity 

help improve symptoms and even physical functioning, however, issues arise regarding 

participation and adherence. These programs need to ensure that they do not focus on 

just one aspect of physical activity, for example just cardiovascular exercises, or 

strength exercises that only focus on one part of the body. Mandic et al., (2013) found 

that although physical activity programs focused on strength, cardiovascular exercises, 

balance, and flexibility, participants only improved their lower body strength; upper 

body strength needed more focus. Likewise, many of the studies reviewed identified the 

importance of including both resistance and aerobic training in a rehabilitation program, 

as each has unique benefits (Best et al., 2017; Dunstan & Covic, 2007; Mandic et al., 

2013; Rejeski et al., 2017; Shaw et al., 2015; Stuart et al., 2009). Similarly, these 
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training programs are most beneficial when they are progressive, and change exercises 

regularly, and have tailored interventions to each individual when necessary (Bock et 

al., 2014; Stuart et al., 2009). Face-to-face interventions have been shown to be more 

effective than online or at home. While the other options have some benefits, in person 

programs allowed participants to feel safer and combine physical activity with social 

aspects (Bock et al., 2014). Finally, Best et al., (2017) found that partnerships with 

medical professionals and larger organizations, community engagement, and program 

funding from larger organizations or health authorities were needed to address gaps in 

community rehabilitation programs for those with spinal cord injury. Program funding 

helped reduce and subsidize the cost to individuals who needed rehabilitation but could 

not afford it.  

Comparing Physical Activity Programs and Rehabilitation-Focused Programs 

 General physical activity programs are important in improving physical activity 

levels and in turn improving sickness absences and length of time on short- and long-

term disability. Physical activity programs help to improve physical activity levels and 

adherence to a physical activity routine (Evans et al., 2019; Pringle et al., 2009). These 

programs include walking and running groups, sport teams, solo sports practiced in 

group settings (i.e. speed skating clubs), group fitness classes, strength training as a 

group (i.e. CrossFit), or clubs such as dance studios and martial arts. All of these types 

of activity programs have shown positive effects on physical activity levels and 

adherence to physical activity routines (Evans et al., 2019; Goyder et al., 2017), and 

being physically active has been shown to reduce the number of days individuals are out 
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sick compared to physically inactive individuals (Brinkley et al., 2017; Tolonen et al., 

2017).  

 Being moderately or vigorously physically active for 150 minutes or more each 

week is associated with a number of health benefits, as well as shorter sickness 

absences, and return to work times (Amlani & Munir, 2014; Brinkley et al., 2017; 

Mytton et al., 2016; Tolonen et al., 2017; van Amelsvoort et al., 2006). Even individuals 

who do light physical activity such as walking or gardening have lower numbers of sick 

days than counterparts who are physically inactive (Gifford, 2013). There is compelling 

evidence that the uptake and increase in physical activity behaviours has positive 

associations with the incidence of sickness absence and return to work times, however, 

for individuals who are already out on sick leave and who were not already physically 

active, there are some additional barriers that are hindering them from becoming 

physically active and benefiting from these positive outcomes.  

 Barriers to being physically active when an individual is living with a non-

communicable disease or injury include fear of worsening conditions, fear of having 

another event (myocardial infarction, stroke, etc.), lack of knowledge on what 

constitutes physical activity and how to exercise, and lack of goals (Damush et al., 2007; 

Rimmer et al., 2008; Walter et al., 2015). These barriers could be targeted in part by 

supervised exercised with a rehabilitation focus, or rehabilitation-focused physical 

activity programs. These programs can offer participants a feeling of safety because 

program leaders are trained in their specific conditions and can help them set goals and 

choose programs that suit their needs and enjoyment, and educate them on what physical 

activity is and what they can safely perform (Farholm et al., 2017; Groeneveld et al., 
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2013). Rehabilitation-focused physical activity programs have been shown to effectively 

improve physical functioning of individuals and improve physical activity levels of the 

individuals participating in these programs (Driver & Woolsey, 2016; Minneboo et al., 

2017; Motl & McAuley, 2011; Stuart et al., 2009).  

 Rehabilitation-focused physical activity programs have also been shown to 

improve return to work times in individuals living with non-communicable disease and 

injury, on top of the positive health benefits (Blake et al., 2013; Squires et al., 2011; 

Storm et al., 2016). These programs assist with return to work processes and improving 

physical activity levels of individuals with illness or injury. They offer extra support to 

address the additional barriers of fear and safety, and help to educate participants on 

physical activity and what they can be doing to achieve the health outcomes that will 

allow them better physical functioning and improved health (Dunstan & Covic, 2007).  

 Both general physical activity programs and rehabilitation-focused physical 

activity programs are important in a community to help reduce sickness absences and 

decrease return to work times. General physical activity programs are beneficial to help 

prevent non-communicable disease and injury, and to those individuals living with non-

communicable disease and injury who are comfortable utilizing these options. For 

individuals who would like additional support and who may be new to physical activity, 

rehabilitation-focused programs are an excellent option.  

Summary 

 Physical activity is an important factor for everyone to consider implementing 

into their lives, as it has many health benefits, both mental and physical; improving 

quality of life and reducing negative side effects of existing illness and injury. Because 
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of the increasing number of employees on sick leave in a given year, a change in return 

to work processes is needed. The addition of physical activity in return to work 

processes found that when employees adhered to a physical activity program, there were 

beneficial outcomes that reduced leave time. Unfortunately, the issue of program 

adherence is still a challenge. Some previously documented reasons for people not 

participating in physical activity are time, cost, and inconvenience/lack of transportation 

to and from the program/facility. These issues can become more prevalent to those out 

of work, and/or experiencing mobility issues, as personal funds and transportation 

become more difficult.  

Physical activity can be an important tool for physicians to use when planning a 

return to work routine, however, they may be unaware of the opportunities available 

within the community, aside from those at fitness facilities. Furthermore, many 

individuals struggle with getting enough physical activity due to the inconvenience of 

fitness facilities, the cost, not knowing what to do, and lack of time (Eriksson et al., 

2012; Høgsbro et al., 2018; Kruger et al., 2009). Physical activity programs that occur 

within the community have been found to be favourable for many individuals, with 

those led by peers among the most utilized. Community physical activity programs have 

been shown to be favourable for many individuals hence they are an important 

consideration when physicians and other medical professionals prescribe activity. Many 

physicians, however, are not aware of all the opportunities available to patients and limit 

their recommendations to basic activities or online programs. While these programs can 

be effective when used correctly, many individuals struggle with maintaining these 

routines, due to time constraints, distance, cost, lack of motivation, or fear of worsening 
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their symptoms of illness and injury. Trainer led or trained peer led programs are very 

important for this reason, to ensure that the individuals participating in the program feel 

they are doing the correct activity for their condition and will not hurt themselves. 

Likewise, ensuring that these individuals discuss goals for intensity and time with their 

physician or rehabilitation professional allows them to continue with their program with 

comfort.  

In Saint John, high levels of physical inactivity and workplace absences are 

comparable to the national average. Within the city, barriers to participating in these 

programs become higher, due to large urban sprawl. Furthermore, it is still unknown 

how many programs there are in each area of the city, and how accessible they are.  

Because of this situation, there is a clear need to assess the physical activity and 

rehabilitation program opportunities within the city, to understand if there are programs 

available at convenient locations. A compilation and analysis of programs could be 

beneficial to residents, physicians, and patients to ensure that each knows of the 

program opportunities available and their location to help them choose an appropriate 

program. A compilation of these programs will also help future developers and city 

planning committees by giving them a snapshot of the highest density of programs, and 

what areas of the city may need to be targeted for future physical activity programs.  
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CHAPTER THREE: METHODS 

The purpose of this research is to assess the distribution of physical activity 

programs available to adults in Saint John, New Brunswick, including a description of 

programs that focus on rehabilitation. 

The research objectives are: 

1. Assess the availability and physical distribution of physical activity 

programs and rehabilitation-focused physical activity programs in Saint 

John, directed to adults aged 19-65, and 

2. Describe the features of access to rehabilitation-focused programs and their 

characteristics. 

From the review of the literature, it is clear that the location of physical activity 

programs is an important aspect to consider for their utilization. Information on the 

distribution of programs can be an important tool for physicians, residents, and city 

planners to help evaluate the accessibility of programs to improve physical activity 

levels. This research identified and then mapped each program setting by civic address 

using ArcGIS, thereby assessing the existence, distribution, and accessibility of physical 

activity programs in Saint John, New Brunswick targeted to adults aged 19-65. The 

research also gathered additional information on rehabilitation programs to gain a 

clearer understanding of their focus and programming. Primary data collection for this 

research occurred over seven months from July 23, 2018 to February 28, 2019. 

This chapter covers the background research that guided developing the 

methods. A literature search on CINAHL, PubMed, and Google Scholar was performed, 

with search terms including environmental scan, physical activity, physical activity 
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resource, physical activity resource accessibility, and physical activity and 

rehabilitation. Reference lists from relevant articles were used to identify additional 

articles. Along with providing supporting background information, this chapter covers 

the research methods and describes the assessment tools and analysis. 

Study Setting 

In Saint John, almost half (43.4%) of adults reported being physically inactive in 

2017 (Statistics Canada, n.d.-e). These figures are not only high but also relatively 

stable: in 2014, 46% of residents between 20-64 were found to be physically inactive, 

which increased from 42% in 2010 (Statistics Canada, n.d.-d). While they are 

comparable to the national average of Canadians who are physically inactive (45%), 

compared to other Canadian cities, Saint John ranks among the highest in the country in 

physical inactivity (Statistics Canada, n.d.-d). 

Work absences are also a concern. In 2017, approximately 5.5% of employees 

were absent from work in a given week due to illness while the total days lost due to 

sickness or disability was estimated to be 7.5 days (Statistics Canada, n.d.-f). While 

slightly lower than the provincial and national average, the values for Saint John are still 

high. Although 1.5 weeks per year does not seem like a high amount, with 61,600 

employed individuals in Saint John (Statistics Canada, n.d.-f), this equals approximately 

462,000 days of work lost to illness or disability in 2017. 

A key factor to consider when assessing the distribution of physical activity 

programs in Saint John is that it covers a large geographic area of 316 km2 and has a 

population density of 214/km2 (Statistics Canada, 2017). Due to the significant urban 

sprawl and the importance of location in being physically active, residents of Saint John 
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may face barriers with respect to location and distance to physical activity programs. 

This research aimed to assess this barrier by quantifying the number of programs in 

Saint John and analyzing their geographic distribution using ArcGIS. 

Inclusion and Exclusion Criteria 

 Many programs exist within Saint John that may target a population outside the 

scope of this research. A list of inclusion and exclusion factors ensured that all programs 

fell within the scope of the research (Joint Consortium for School Health, 2012; 

Macniven et al., 2017).  

As seen in previous research, an inclusion list includes the target populations of 

physical activity resources, aims and topics addressed through the resources, 

intervention types, settings, and time of day/year (Joint Consortium for School Health, 

2012; Macniven et al., 2017).  

Inclusion criteria were important to define the programs that would be included 

in data collection. For this research, the target population of the physical activity 

programs was adults aged 19-65 in Saint John. The aims and topics addressed for these 

programs were any that aim to increase physical activity; programs that focused only on 

education were not included. Only programs held within Saint John city limits were 

included, which excluded surrounding areas such as Quispamsis or Grand Bay. Finally, 

any program that was currently in operation, or had been within the last year was 

included. This was to ensure that any seasonal physical activity programs were included 

in the research. Programs that were in operation at some period between July 1st, 2017 

and July 1st, 2018 were included. Programs that were operated 3 consecutive weeks or 

more were included, and during operating times, participation had to be on at least a 
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weekly basis, as this was found to be effective in improving physical activity levels 

(Best et al., 2016; Kahn et al., 2002; Sanchez et al., 2015).  

Exclusion criteria were important to ensure that no programs were outside the 

parameters of this research. Exclusion criteria included any program restricted to a 

clinical not a community-wide setting, such as hospital-based programs. Additional 

exclusion criteria were those that that only targeted children and school-aged 

individuals, any program that only targeted adults aged 65+, programs that did not 

provide a physical activity (i.e. behaviour change programs that only suggest physical 

activity), any program that did not provide at least a weekly participation option, or only 

operated once (i.e. race events).  

Environmental Scans 

Environmental scans are becoming a more frequently used method of gathering 

information on many organizations and communities (Graham et al., 2008). Beginning 

from their use in business reviews, these scans are important in evaluation and 

improvement of organizations and programs because they give a snapshot of what is 

happening within the organization at a given time (Graham et al., 2008). The 

environmental scan provided details on where all the physical activity programs in Saint 

John, New Brunswick were located. A passive environmental scan was performed 

(Graham et al., 2008), through a scan of existing documents and webpages on physical 

activity programs, without creating any new knowledge. Environmental scans are 

typically descriptive in nature (Graham et al., 2008); however, because this research 

utilized environmental scans to gather information about the existence of programs and 

their locations, quantitative analysis through ArcGIS was performed.  
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 Passive environmental scans include a review of existing information, in this 

case existing physical activity programs, within the community. Many scans begin with 

an online search of government and public health websites (Joint Consortium for School 

Health, 2012), followed by a telephone book search via yellow pages (Estabrooks et al., 

2003; Lee, Booth, Reese-Smith, Regan, & Howard, 2005), and then contact with 

program coordinators to establish existence and verify the information (Estabrooks et 

al., 2003).  

Data Collection 

 Data collection consisted of six steps: 1) online Search of resources; 2) contact 

with city officials, stakeholders, and program leaders; 3) windshield survey of 

neighbourhoods; 4) verification of programs; 5) evaluation of rehabilitation-focused 

programs; and 6) mapping of programs using ArcGIS. All six steps are outlined in 

Figure 1, indicating the number of programs included after each step. 

Step 1: Online Search of Resources 

To begin the data collection process, a search of current physical activity 

programs in Saint John was conducted. Researchers have reported that online searches 

of government/city websites, local publications, public health agencies, and known 

physical activity organizations are an appropriate initial search of resources within a 

community (Adamus, Mama, Sahnoune, & Lee, 2012; Environmental Scan: 

Activities/Programs/Initiatives Addressing the Promotion of Healthy Weights in the 

School Setting, 2012; Estabrooks et al., 2003; Lee, Booth, Reese-Smith, & Regan, 2005; 

Macniven et al., 2017; McAlexander, Mama, Medina, O’Connor, & Lee, 2012; Rosa 

Fortin et al., 2014; Withall et al., 2010; Wright, 2007). Previous studies have used a 
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specific list of search terms to ensure consistency in findings, including “health, health 

club, athletics, athletic club, dance, dance studios, fitness, fitness centres, martial arts, 

parks, running, sports, and walking (Adamus et al., 2012; Estabrooks et al., 2003; Lee, 

Booth, Reese-Smith, & Regan, 2005; McAlexander et al., 2012)”. These search terms 

were used to search the websites cited within Table 1, as well as any links followed 

from these websites, and a final Google search, using the search terms along with “Saint 

John, New Brunswick.” 

Table 1: List of key websites used for initial search of resources. 

 

Finally, local physical activity facility websites were searched, such as the 

YMCA of Greater Saint John, the Canada Games Aquatic Centre, and Good Life, to 

Website Title Website Address Description 
Saint John city website Saintjohn.ca Sport organization contacts; 

links for arenas, fields, and 
fitness facilities 

Saint John Chamber of 
Commerce 

Sjboardoftrade.com Useful links for individuals 
moving to saint john, 
including special interests 
such as sport and leisure 

Sport and Leisure Saint 
John 

Saintjohnlifeonyourterms.ca Useful links to parks, 
beaches, and sport activities 

Discover Saint John Discoversaintjohn.com Informs visitors on events 
and happenings within the 
city 

New Brunswick 
Association of Family 
Resource Centres 

Frc-crf.com Information on what 
resources are available for 
families in Saint John 

Saint John Human 
Development Council 

Sjhdc.ca Links to relevant websites 

Saint John 
Community Services 
Database 

Saintjohninfo.ca Compilation of all 
community services within 
Saint John 
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gather information on their programs. Community centres within Saint John were also 

contacted to ensure any programs not listed on websites were included. 

Step 2: Contact with City Official, Stakeholders, and Program Leaders.  

Additional physical activity programs were collected through email contact with 

city officials, organizations, and program leaders. This method of collection was used to 

gather information on school and city parks, programs directed toward disability, and 

programs within a health care setting (Estabrooks et al., 2003; Moore, Lee, Milligan, & 

Giangregorio, 2015). This method of collecting physical activity resources helped to 

ensure that any programs that were not advertised online were included in this study.  

 After the initial programs were collected, contact with physical activity program 

leaders was made via email to confirm the existence and address of their program and to 

name any other programs they knew of in the community (Macniven et al., 2017; Parra 

et al., 2011). This method was effective in a study by Parra et al., study (2011), where 

they asked key people to identify if they knew of others who they viewed as important 

in promoting physical activity to develop a network of physical activity promotion in 

Brazil and Colombia. In this study, two programs were found using this method. During 

contact with program leaders they were also asked about any rehabilitation-focused 

physical activity programs they might have or know of in the community.  

Step 3: Windshield Survey of Neighbourhoods 

Physical activity resources that the author knew of that were not mentioned were 

included, similarly to the Macniven et al., study in 2017. A windshield survey of 

neighbourhoods with existing sporting fields, opportunities for physical activity, and 

known programs was conducted as done in Lee et al., 2005. This included driving 
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through neighbourhoods and collecting any information that suggested a program was 

available. This method also allowed for verification of existing programs (Adamus et 

al., 2012; Gates et al., 2016; Lee, Booth, Reese-Smith, & Regan, 2005; McAlexander et 

al., 2012; Skinner, Hanning, Sutherland, Edwards-Wheesk, & Tsuji, 2012), and to 

confirm the locations of programs found through other searches.  

Step 4: Verification of Programs 

 As stated above, a drive through neighbourhoods and areas where physical 

activity programs were identified was conducted to verify the existence of the programs. 

Email and phone contacts were utilized to confirm locations of those programs collected 

from step 2 and 3 as seen in the Rosa Fortin et al. study in 2014. Again, during this 

contact with program leaders they were asked about rehabilitation programs they may 

know of or have associated with their programs.  

Step 5: Evaluation of Rehabilitation-focused Programs 

 For programs with a rehabilitation component, the researcher developed a brief 

questionnaire to gather information on how the program was developed, accessibility, 

and training of leaders. The “Rehabilitation-focused Physical Activity Program 

Questionnaire” (see Appendix B) collects information such as the development of the 

program, training of program leaders, cost to participants, and how participants access 

the program. A program coordinators or leader was the target of the questionnaire and as 

questionnaire was administered for each program that focused on the rehabilitation of an 

illness or injury. If a single centre or setting offered more than one rehabilitation 

program, each was evaluated.  
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Step 6: Map Programs Using ArcGIS 

 Civic addresses were collected during initial collection, and confirmation of the 

location occurred when the program leaders were contacted. Civic addresses were used 

to map these resources in ArcGIS. Lee et al., (2005) used civic addresses to confirm the 

location and existence of each resource. Following the lead of Adamus et al., (2012), the 

resources were mapped on ArcGIS, using the geocode function, and the location of each 

data point was confirmed manually.  

Physical activity programs that were collected and analyzed were mapped by 

inputting their civic address into ArcGIS to assess their distribution across the city of 

Saint John. Physical addresses have been used in ArcGIS in a number of studies, and are 

a reliable method for mapping geographic information (Adamus et al., 2012; 

McAlexander et al., 2012; Soltero et al., 2015). 

For this study, Census Boundary Files were collected from Statistics Canada’s 

Census Geography Webpage, including Provinces/territories, Census Subdivisions, 

Census Tracts, and Rivers. The Statistics Canada webpage was also used to gather the 

2016 Census Road Network File for ArcGIS. Skills to use ArcGIS were acquired during 

a course “Spatial Analytics in Health Research” held be the Maritime SPOR Support 

Unit at the University of New Brunswick on November 9th and 10th, 2017. This course 

covered the basics of how to import and transpose maps, enter new information, join 

tables, and do basic data analysis within the program. Census tracts are geographic areas 

that (at the time of creation) have a population of 2500-8000 residents. Local planners, 

educators and health care workers help to create census tracts along with Statistics 
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Canada, and these tracts remain the same, even after the population of the census tracts 

or census metropolitan area changes (Statistics Canada, n.d.-a).  

Figure 1: Flow chart of the data collection process. 
 
Data Analysis 

Contact details for each physical activity program collected in this research were 

removed from the data, and each program was given an identification number. This 

research used ArcGIS data analysis tools to analyze mean and standard distance, general 

clustering, and clustering with regard to population and population density. Spearman’s 

correlation coefficient was calculated to analyze the general correlation between 
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population or population density and the number of programs in that census tract. 

Statistical significance for all analyses was set at 0.05. 

Physical activity resources were mapped according to their physical location to 

visually describe the distribution of programs and analyze clustering and statistical 

differences based on location. Rehabilitation programs were mapped in the same way to 

gather a snapshot of their distribution and availability.  

 First, mean and standard distance was calculated to gather insight on the physical 

distribution of physical activity program locations. For this analysis, the size of the 

circle surrounding the mean indicates the distribution of data points. If the circle is large, 

the points on the map are more distributed, if the circle is small, the points are more 

concentrated. The circle indicates where approximately 63% of data points fall.  

Optimized Outlier Analysis was then used to determine if there were significant 

clusters and outliers of physical activity programs. For this test, a grid was overlaid on 

the map of Saint John with multiple polygons. These polygons were then assigned a 

value based on the number of programs within it to analyze neighbourhoods of polygons 

with high values and low values. A neighbourhood for this analysis was the polygon of 

study and all the polygons directly surrounding it. If a polygon was determined to be a 

high-high cluster, it meant that the polygon had a high number of programs within it 

relative to the average number of polygons for the entire study area, and it was in a 

neighbourhood of polygons with similarly high numbers of programs. When a polygon 

was labelled as a high-low outlier, it meant that the polygon had a high number of 

programs relative to the study area but was in a neighbourhood of polygons with lower 

numbers of programs. A low-low cluster meant that the polygon had a low number of 
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programs within it and was surrounded by polygons with significantly low numbers of 

programs. Finally, a low-high outlier meant the polygon had a low number of programs 

but was in a neighbourhood with a high number of programs.  

Hot and cold spot analysis (Getis-Ord Gi*) was then performed to analyze the 

location of physical activity programs relative to the population (or population density) 

to determine if there were hot spots and cold spots of programs. Hot spots were 

significant clusters of programs where each program had a significantly higher census 

tract population compared to the average of all programs in the study area. Cold spots 

were significant clusters of programs where each program in the cluster was associated 

with a census tract of low population compared to all the programs in the study area. For 

this test, programs with 90%, 95%, and 99% confidence intervals were shown on the 

map, but only those programs within the 95% and 99% confidence intervals were 

reported.  

Finally, cluster and outlier analysis (Anselin Local Moran’s I) was performed on 

physical activity programs and the population (or population density) of the census 

tracts to determine spatial clusters and outliers relative to population (or population 

density). For this analysis, the set variable was either the population or population 

density of the census tract. Similar to optimized outlier analysis, Anselin Local Moran’s 

I analysis determines spatial clusters (groups of programs) and outliers (a data point 

with a high value surrounded by data points with low values, or vice versa) of data 

points, relative to the set variables, however, this equation takes into account sampling 

bias (like no programs being in the water) and aggregation generalizations that happen 

during weighted polygon data. 
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CHAPTER FOUR: RESULTS 

Description of Sample  

In Saint John, 91 physical activity programs offered to adults aged 19-65 were 

identified, at 100 locations, across 60 unique addresses, i.e., 9 programs operated out of 

two facilities. These programs were found to be more abundant in the centre of the city 

(87% of programs; n=79), where approximately 58% of the population lives, and 13% 

(n=12) of programs found during this research span across the rest of Saint John, where 

approximately 42% of the population lives. Three rehabilitation-focused physical 

activity programs were identified; all three focused on minimizing decline and 

improving function and were led by trained professionals. This chapter provides an 

overview of the results of this study, including the distribution of physical activity 

programs, the distribution of rehabilitation-focused physical activity programs, and the 

characteristics of rehabilitation-focused physical activity programs.  

A 100% (n=91) sample was completed for programs targeted to adults aged 19-

65 in Saint John, New Brunswick. Of 154 physical activity programs found during the 

online and in-person search, physical activity questionnaires were emailed to 113 

physical activity programs within the city limits as defined by the 2016 Statistics 

Canada Census profile. Of the located physical activity programs and emailed 

questionnaires, 63 were unable to be included in the study (23 no longer offered 

programs to adults, 14 no longer operated, 14 were one-time events, 7 were not 

programs but drop-in activities [i.e. designated skate times, but with no associated 

programs], 3 were duplicate programs, and 2 were not accessible to the public). 
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Following this, 91 physical activity programs met the inclusion criteria for this research, 

and contact was attempted for all 91 programs through email and phone communication.  

The results indicated that the most common setting for physical activity 

programs was sport facilities (25.3%), followed by fitness clubs (24.2%) and community 

centres (16.5%) (see Table 2). Many sport facilities were used for a number of different 

physical activity programs throughout the week, including martial arts, hockey, baseball, 

etc. 

Table 2: Settings of physical activity programs in Saint John, New Brunswick 
 

Nine physical activity programs operated out of two separate facilities depending 

on the day or time of year, and 19 addresses hosted multiple physical activity programs, 

depending on the day of week or time of year. For programs that made use of different 

routes, for example running and biking clubs, the meeting place cited in their program 

resources was used as their physical address and was visited. Only one organization did 

not have a specific address attached to it and met in multiple meeting spots depending 

  Total % of Programs 
Sport Facility  23 25.3% 
Fitness Club 22 24.2% 
Community Centre 15 16.5% 
School 9 9.9% 
Church 9 9.9% 
House 2 2.2% 
Park 3 3.3% 
River 1 1.1% 
Trail 6 6.6% 
Stable 1 1.1% 
Total 91 100% 
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on the day, this organization was marked as no data available. In total, 100 addresses 

were analyzed in ArcGIS as 100 data points.  

There were 3 programs that focused on rehabilitation, operating out of 2 

facilities. Leaders and/or representatives from all three programs completed the 

interviews associated with the rehabilitation programs.  

Availability and Distribution of Physical Activity and Rehabilitation-Focused 

Physical Activity Programs 

Following the environmental scan, 91 physical activity programs were located 

within Saint John at 100 unique addresses (see Figure 2).   

 

The city of Saint John covers an area of 316 km2, with 33 census tracts ranging 

in size from 0.26-98.8 km2. These sizes are important to keep in mind when comparing 

population of census tracts and population density, as the wide range of sizes can under-

Figure 2: All physical activity programs in Saint John, by population of census tracts. 
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represent population density in the large tracts where the majority of the population 

lives, and over represent the small census tracts where the smallest numbers of the 

population live.  

 

Programs for physical activity were found to be largely concentrated in the 

centre of the city, with the first standard distance covering an area of approximately 7.5 

km wide, and 11 km tall, for an area of approximately 64 km2 (see Figure 2). This area 

only amounts to 20.25% of the area of the entire city of Saint John. Approximately 68% 

of the physical activity programs in Saint John are located within 20.25% of the city. On 

average there were 3.3 physical activity programs per km2 (± 6.6 programs), 3.03 

physical activity programs per census tract (±4.27), and for each physical activity 

program in a census tract, there were an average of 1072 people (±1001).  

Figure 3: Optimized outlier analysis of physical activity programs in Saint John. 



 77 

 

Spatial Analysis was then performed on whether or not physical activity 

programs were clustered based only on the existence of these programs, using the 

Optimized Outlier Analysis (Figure 3). This figure shows that high-high clusters of 

polygons are held within the centre area of the city, and low-low clusters of polygons 

are held on both outer edges. There were 24 polygons that were found to be statistically 

significant high-high clusters, depicted in light gray. This means that there were a large 

number of programs in each of these polygons that were surrounded by polygons with 

similarly high numbers of programs. Surrounding these are 92 statistically significant 

low-high outlier polygons, meaning that these polygons had significantly low numbers 

of programs relative to the polygons in the study area, and were surrounded by polygons 

with significantly high numbers of programs. This is not unusual given the 

Figure 4: Hot and cold spot analysis for all physical activity programs in Saint John, compared to population 
census tracts. 
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neighbourhoods of high-high clusters that these polygons are near, however it is 

important to note that these low-high outlier polygons have low numbers of programs 

compared to the average of all programs. There were 4 statistically significant high-low 

outliers on the map. These polygons had significantly higher number of programs than 

the study area and were located in a neighbourhood of polygons with a low number of 

programs. This means that these polygons (and comprising programs) do not follow the 

pattern of the polygons nearest them. Finally, there were 111 statistically significant 

low-low clusters on this map. These areas on the outer periphery consisted of polygons 

with significantly low numbers of programs within a neighbourhood that has 

significantly low numbers of programs, indicating that the lack of programs in these 

areas is significant.  

 

Figure 5: Cluster and outlier analysis of physical activity programs relative to the population of census tracts 
they are located in in Saint John. 
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Hot and cold spot analysis (Getis-Ord Gi*) was performed on the existence of 

physical activity programs in relation to the population of the census tract where they 

were held. As seen in Figure 4, the majority of physical activity programs around the 

mean are a cold spot (n=90), meaning there is a cluster of programs in this area all 

corresponding with low population census tracts. Conversely, programs on the periphery 

of Saint John were hot spots (n=4), meaning these were clusters of programs 

corresponding with a high population census tract relative to the average of all 

programs. Six programs within this analysis did not have any significant hot or cold 

spots or were not found to be statistically significant within the constraints (95% 

confidence). 

Similarly, clusters and outliers (Anselin Local Moran’s I) are shown in Figure 5. 

The clusters of physical activity programs in low and high population census tracts 

follow the same pattern for hot and cold spots, which is expected. There were 30 

physical activity programs that fell within a low-low cluster, meaning these programs 

were all significantly clustered together with other programs in low population census 

tracts. There were 10 programs that fell within high-high clusters, which were clusters 

of programs all associated with high population census tracts. The remaining physical 

activity programs were not found to be significantly associated with any clusters or 

outliers. Interestingly, there are no significant outliers with respect to population. This 

means that while programs may fall outside a significant cluster, the population of the 

census tracts they are held in are not significantly variant from neighbouring programs. 

Physical activity programs in Saint John were then mapped based on the 

population density of each census tract within Saint John (Figure 6). Population density 
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was calculated using the number of people within the census tract divided by the area of 

each tract. Because the size of census tracts within Saint John vary greatly (0.26 km2 to 

98.8 km2) this calculation helps to remove size from the analysis and examine the 

physical activity programs in Saint John relative to population in a different way. 

However, it is important to remember that given the size variations of the census tracts, 

population density could be misrepresenting or placing too much value on the census 

tract information. As evident in Figure 6, for some census tracts, while the population 

was low, the density of people living in that tract is much higher, and vice versa. 

Population density is much higher within the centre of the city (in the smaller tracts) and 

lower in the periphery (the larger census tracts). For the larger census tracts, the 

calculation included the areas that are covered by water (land area could not be found), 

so there is some skew in these equations.  

Figure 6: Physical activity programs in Saint John by population density (residents/km2) of census tracts. 
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Interestingly, physical activity programs and the population density were not 

found to be correlated (Figure 7) (spearman’s correlation coefficient of 0.1674), and 

only a moderate positive correlation (spearman’s correlation coefficient of 0.4793) was 

found between physical activity programs in a census tract and population of that census 

Figure 7: Spearman’s Correlation between number of physical activity programs in a census 
tract and the population density of that census tract. Correlation coefficient of 0.1674. 

Figure 8: Spearman’s Correlation between number of physical activity programs in a census 
tract and the population numbers of that census tract. Correlation coefficient of 0.4793. 
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tract (Figure 8). This result could indicate that population or population density did not 

played a role in selecting the location of the city’s physical activity programs.  

After adjusting for area, for every-one physical activity program in a census 

tract, there were an average of 463 people/km2 ± 706 people/km2. 

 

Hot and cold spot analysis (Getis-Ord Gi*) was performed on the existence of 

physical activity programs in relation to the population density of census tracts within 

Saint John. As seen in Figure 9, 89 physical activity programs, which are mostly in the 

centre of the city, are all labeled hot spots with a 95% confidence interval and above, 

indicating that these are clusters of programs associated with a census tract with high 

population density. Conversely, four physical activity programs on the periphery of 

Saint John are cold spot clusters with a confidence interval of 95% and above, meaning 

these are clusters of programs held here that correspond with a low population density. 

Figure 9: Hot and cold spot analysis of physical activity programs in Saint John, relative to population 
distribution (residents/km2) of census tracts. 
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Figure 10: Cluster and outlier analysis of physical activity programs in Saint John, New Brunswick, relative to 
population distribution (people/km2) of the census tracts. 

Seven physical activity programs within this analysis did not have any significant hot or 

cold spots or did not fall within the constraints of p<0.05. 

 

 

Similarly, after adjusting for census tract area, cluster and outlier analysis was 

performed on physical activity programs and the population density of their census tract 

(Figure 10). This cluster analysis did not follow the same pattern as the hot and cold 

spot analysis as closely. For this analysis, only 28 physical activity programs were found 

in a high-high cluster (programs in census tracts with high population density 

surrounded by other programs in high population density census tracts). 

There were 24 physical activity programs that were part of low-low clusters, 

meaning these programs were associated with census tracts of lower population density 

and significantly grouped together with other programs in census tracts with lower 
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population densities, relative to the physical activity programs and census tracts of the 

study area.  

Unlike the outlier analysis for population, when looking at population density, 

there were three low-high outliers found, indicating that these physical activity programs 

were associated with a census tract of low population density, but were part of a cluster 

of programs associated with high population density. For these outliers, their population 

density was actually found to be significantly lower than the cluster of programs with 

higher population densities that surrounded them. Finally, 45 physical activity programs 

were not found to be significantly associated with clusters or outliers of any type relative 

to population density.  

This analysis clearly indicates that there is a pattern of high concentration in a 

relatively small area of the city of Saint John. The indications of these findings suggest 

that the residents in the outer census tracts of Saint John do not have equal access to 

physical activity programs. The census tracts where the outliers and significant low-low 

polygon clusters were located in this analysis have two of the highest populations across 

the city. More programs need to be offered in these areas to create a more even 

distribution across the city and occur in closer proximity to more of the population.  

Three programs were found at two different facilities that targeted rehabilitation 

from disease, illness, or injury. These are depicted in Figure 11, showing that both 

opportunities are highly centralized. Mean and standard deviation were not computed 

for these programs, as there were too few data points to obtain a useful statistic. All 

three programs were found in a high cluster area (see Figure 3), indicating that they are 

surrounded by a high number of other physical activity programs.  
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Characteristics of Rehabilitation-Focused Physical Activity Programs 

Two physical activity facilities offered rehabilitation programs to those who 

survived cancer, had or were at high risk of having a cardiac event, or who had arthritis 

of any type. Both locations were fitness facilities, and all three programs agreed to 

complete the questionnaire.  

Development of these programs varied. One program was adapted from the 

cardiac rehabilitation program used in the local hospital. This program was modified to 

fit the facility and based largely on the application of previous research. The Arthritis 

Society of New Brunswick developed the program that was used in the facilities 

offering the arthritics rehabilitation program. Finally, the program that was created for 

cancer survivors was created through a needs assessment performed by an oncologist 

Figure 11: Physical activity programs targeted to rehabilitation in Saint John, New Brunswick. 
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who first created a survivorship program. Two of the three programs utilized behaviour 

change theories, and all three used previous programs or research during development.  

All programs used referral as their primary avenue for access. Participants for 

two of the three programs were referred by physicians, either through specialized 

physicians (cardiologists or oncologists) or primary care physicians. The third program 

was referred to by physiotherapists and registered massage therapists. Participants for 

this program could also access it through walk-ins without referral.  

The recovery stage for all three programs varied slightly. Participants in the 

cancer survivor program accessed the services either during treatment or up to two to 

three years post treatment. Those in the cardiac rehabilitation program began one-week 

post cardiac event up to three-weeks post event, depending on when a new program was 

starting, but there were also options for individuals who were at high risk and had not 

yet had a cardiac event to join. Finally, individuals in the arthritis program either used 

the program as a preventative measure to prevent mobility issues (post diagnosis), as a 

way to control their existing pain, or post-rehabilitation, and could access the program at 

any point.  

All programs had a set end date, two at 12 weeks and one at 7 weeks. 

Participants in the 7-week program had the option of continuing for another 7-weeks. 

Programs varied slightly in their use of physical activity components. Participants in the 

cancer survivor program were guided through resistance and aerobic based exercises, as 

well as flexibility exercises. Those in the arthritis program made use of resistance and 

aerobic, flexibility, and balance training. For those in the cardiac rehabilitation program, 

during the scheduled weekly hour, education on risk factors and activity benefits was 
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delivered, and then participants were on their own to perform physical activity at the 

facility. Leads for this program gave participants ideas of what activities were available 

and what they could do, and participants chose what they did. For this program, 

everyone was cleared for exercise without medical supervision, and participants had the 

option to have the program lead meet with them to practice the stress test. 

Participants in the cancer survivor program had activity tailored to each 

individual, while those in the arthritis and cardiac rehabilitation programs had options to 

have movements or programs tailored to them when needed but followed a similar 

program as a group.  

All three rehabilitation programs reported having some goals that differed from 

regular physical activity programs, along with the goal of increasing fitness levels and 

physical activity levels. Other goals included maintaining fitness levels through 

treatment to lessen physical decline, increasing mobility, fall prevention and recovery, 

education of risk factor targets, socialization, and informal support groups.  

Participants for one program paid out-of-pocket for access, either through their 

facility membership or to pay for just that program ($50). The other two programs were 

free to participants. The cardiac rehabilitation program is funded through the healthcare 

system as part of a treatment process, and the cancer survivor program is funded through 

team fundraising to pay for participants. Participants in both of these received 12 weeks 

free at the facility during the duration of the programs and were able to access all 

programs at that facility. 

All three programs had access to specialized equipment, including lifts to get 

into and out of a swimming pool, wheelchair accessible exercise equipment, star mats, 
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and stretch tables. One program, however, indicated that if individuals were too 

immobilized, they were turned away.  

For all three rehabilitation programs the approximate age of participants that 

attended was 51-65. No programs indicated having participants younger than this.  

All three programs required their program leaders to have specific skills and 

training. One program required leaders to have certifications through a professional 

fitness organization, as well as training about the specific program. The other two had 

physiotherapists and nurses in the respective fields who led the programs. All three 

programs also provided ongoing education for the leaders in fitness and the respective 

areas (cancer, cardiac events, and arthritis).  

Two of the three programs evaluated participant outcomes. One of these 

programs used this information for research, while the other added this information to a 

database that could be used for future research. This program also used the evaluations 

to provide an annual report to the province of New Brunswick.  

All three programs also had community, health, and research groups involved in 

their programs. They included the Arthritis Society of New Brunswick, the New 

Brunswick Heart Centre, and Horizon Health NB (the provincial health authority). As 

well, all three programs were engaged in the community through wellness promotion 

events, annual walks/runs, and fundraising to provide support for the programs.  

Both facilities indicated that they were advocating to add more rehabilitation-focused 

programs and were actively searching for funding for these programs.  
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Results Summary 

This research identified physical activity programs within Saint John, New 

Brunswick available to adults aged 19-65 and analyzed their distribution across the city. 

This research also identified physical activity programs that were rehabilitation-focused, 

gathered information on their characteristics and development, and analyzed their 

locations.  

Physical activity programs were most often found in the central areas of the city, 

where the population was lower. These programs followed a significant cluster pattern 

called a cold spot, where there were multiple programs in low census tract populations 

significantly clustered together.  

 Three rehabilitation-focused programs were found. Previous research contributed 

to the development of these programs. Programs lasted 7-12 weeks and made use of 

aerobic exercise, strengthening, balance, and flexibility. Goals of the programs focused 

on improving physical function, improving quality of life, and offering support. These 

programs were most often accessed through referral, and most often utilized by 

participants in the 51-65 age groups. All programs were led by trained health 

professionals in their respective fields.  

  



 90 

CHAPTER FIVE: DISCUSSION 

Summary and Significance of Research 

Results from this study show that the physical activity programs in Saint John, 

New Brunswick are largely centralized, and the communities on the periphery are 

under-targeted. This study also shows that there is a lack of rehabilitation-focused 

programs in Saint John, and that these programs are not located in convenient locations 

for many residents.  

Saint John covers a geographic area of 316 km2 and has a population density of 

214/km2. New Brunswick consists of three major cities – Saint John, Moncton, and 

Fredericton. Moncton and Fredericton have geographic areas of 141 km2 and 133 km2 

and population densities of 509/km2, and 439/km2, respectively (Statistics Canada, 

2017). Both of these cities have population densities that are over twice the size of Saint 

John, giving a reference point of the unique situation Saint John planners face when 

trying to implement programs.  

Community based physical activity programs have positive effects on physical 

activity levels of local residents (Pringle et al., 2009), and when these programs focus on 

rehabilitation from an illness or injury, they improve return to work times (Best et al., 

2017). Unfortunately, residents in these communities are not always made aware of 

these programs, presenting a two-fold issue – the programs go under-utilized and could 

be discontinued, and the residents in that area do not take advantage of the programs, 

meaning they do not get the benefits. The most appealing programs are those that are 

free and easily accessible (Jilcott et al., 2012); people are more likely to participate in 

programs that do not take extra travel time, and are close to where they live.  
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 Due to the distribution of population and challenges of identifying locations best 

suited for physical activity businesses, implementing community based physical activity 

programs that benefit residents on the outer periphery of Saint John is a challenge. Ease 

of access is a major indicator of whether an individual will be physically active, and 

research has shown that having programs near where people live is a better indicator of 

being physically active compared to locating them near where they work (Adlakha et al., 

2015). Often the argument is made that residents in Saint John travel to the city centre 

for work, so central locations make more sense. This research indicates that this 

approach may not be enough, and that these programs may only be targeting individuals 

living in the central area.  

Identification of Programs 

  This study found a small number of physical activity programs in Saint John, 

New Brunswick. Because this study looked at physical activity programs, and not just 

opportunities where an individual could do physical activity, comparisons to previous 

research was difficult, as previous research uses any physical activity opportunity when 

assessing location, distribution and population. Studies that examine physical activity 

resources reported four times the number of opportunities compared to the number of 

programs in Saint John. For example one city with a population density of 283/km2 had 

457 physical activity resources (Diez Roux et al., 2007), compared to Saint John, where 

the population density is 214/km2 and only has 91 programs. This research analyzed 

three separate cities in the United States and found that the density of resources was 

correlated with population density: the higher the population density, the more physical 

activity resources were available (Diez Roux et al., 2007). However, when looking at 
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area alone, the US study reported opposite effects, where a larger area was associated 

with a smaller number of resources per kilometer. Compared to this study, Saint John 

should fall between 1.2-13 programs per square kilometer, however, Saint John has 0.32 

programs/km2. Even though this research only looked at programs, this value includes 

counting certain addresses where multiple program organizations operate (mostly sports 

facilities) more than once, as well as double counting physical activity opportunities that 

operate out of multiple addresses. Differences in the density of physical activity 

resources and programs could be due to a number of reasons. The study by Diez Roux et 

al., (2007) did not describe the demographics of the three study cities, so comparisons 

on income level, age, ethnicity, financial state of the community etc. cannot be made. 

Therefore, these differences in number of physical activity opportunities could be due to 

a lower income level in Saint John, a lack of infrastructure, or insufficient funding to 

create more infrastructure for physical activity.  

Population density may be a more representative way of looking at the number 

of resources and programs, as it takes into account the number of people in that area; 

however, programs still need to be close to where people live for them to want to use the 

programs. Even in a large city with a lower population, programs still need to be 

abundant. This underscores the importance for more physical activity programs and 

resources to be available to Saint John residents.  

Distribution of Programs 

Most physical activity programs in Saint John were located in the city centre, 

which is associated with lower populations. Away from the city centre, program 

distribution becomes more scattered, yet the population is actually higher away from the 
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centre. This distribution could have an effect on the physical activity levels of residents 

as there is evidence that having physical activity programs near where an individual 

lives can be positively associated with physical activity levels (Diez Roux et al., 2007; 

Eriksson et al., 2012; Jiang et al., 2016; McCormack et al., 2010; Moore et al., 2013). 

Billaudeau et al., (2011) examined the spatial distribution of sport facilities (including 

gyms, fields, pools, courts, etc.) in Paris, France and three surrounding counties, and 

found that more facilities were located in neighbourhoods with higher populations, and 

neighbourhoods with larger areas. Findings from this research are different. The 

neighbourhoods with lower populations had a higher number of physical activity 

programs, and the size of the neighbourhood was not correlated with the number of 

physical activity programs within it. For comparison, the study by Billaudeau et al., 

(2011) focused on an area that was 757 km2 with a population of 6.2 million people, 

which has a population density of 8190 people/km2, significantly greater than that of 

Saint John, where the population is 67,000 and a population density of 212 people/km2. 

Each neighbourhood (defined using census tracts) in the Billaudeau et al., (2011) study 

had between 1800-5000 inhabitants, but the neighbourhood sizes ranged from 0.08-0.30 

km2 – a rough population density of 16,660-22500/km2 assuming the smallest area had 

the fewest inhabitants. Each neighbourhood in Saint John had between 10-6291 

inhabitants and the total areas ranged from 0.26-98.8 km2. In Paris, there was a total of 

27,267 sport facilities found across the study area – which is 36 sport facilities per 1 km2 

(Saint John only has 0.32). As mentioned, this study looked at existing structures that 

could host a variety of physical activities, including sports, fitness classes, and fitness 

equipment, so variations between the current study are expected. The dose response for 
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neighbourhood size and number of facilities that Billaudeau et al., (2011) did not occur 

in this study, but these neighbourhoods were much smaller than Saint John’s, so perhaps 

the dose response is affected by neighbourhood size. Only three neighbourhoods in 

Saint John fell within the same neighbourhood size range of Paris and surrounding 

areas, so true comparisons could not be made, but of the three in Saint John, an inverse 

relationship was seen, where the smallest area had the highest number of programs and 

the largest had no programs at all. France and Canada have similar levels of physical 

inactivity, at 33.0% and 35.7% respectively (Alwan et al., 2010). Even with the study 

area having a greater population, for every-one physical activity opportunity in the 

Billaudeau et al. (2011) study area there were 227 people, as opposed to Saint John, 

where there were 1072 people per program. With a larger population, the expectation 

would be an increased number of people per activity opportunity, but in Saint John, the 

number of programs in the city means that the number of people each program would 

need to serve is far greater than the study area of Billaudeau et al., (2011). It is important 

to note, that the definitions of physical activity opportunities differed in the present 

study. For Billaudeau et al., locations where physical activity could take place were all 

considered as physical activity opportunities, even if no programs were held there. This 

study included only locations of actual physical activity programs.  

 The clustering of the programs found in Saint John are unlike patterns found in 

previous studies. For example, the Billaudeau et al. (2011) study mapped all physical 

activity opportunities by its features. They found a much larger and even distribution 

across its study area, but the size of this area, as well as the definition of physical 

activity facility used for their research would have an effect on the spatial clustering and 
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would not be fully comparable to this research. Physical activity programs found during 

this research were found to have significantly high clusters around the centre of the city. 

As well, there were four significant spatial outliers found during this analysis. These 

results show that operating in these areas does not follow patterns and indicates that 

there are an insufficient number of programs in this area. However, previous studies that 

mapped physical activity opportunities and analyzed clustering did not indicate if there 

were spatial outliers. This analysis clearly indicates that there is a pattern of high 

concentration in a relatively small area of the city of Saint John. The census tracts that 

the four outliers fall within have two of the highest populations across the city, so it 

would be important to increase programs within these areas to create a more even 

distribution across the city and target more of the population.  

The four outliers that were found in the Anselin Local Moran’s I equation 

correspond to the programs in the Getis-Ord Gi* analysis that are considered hot spots. 

During this analysis, the programs nearest to each individual program also corresponded 

to areas with higher populations, so it is considered a cluster within that small area.  

 Likewise, there is a statistically significant cold spot for all programs within the 

mean plus one standard distance. This indicates a statistically significant clustering of 

programs in areas of low populations are. Thus, programs clustered within the centre of 

the city correspond to the areas with lower populations, and the majority of the 

programs in Saint John are found there.  

 During cluster and outlier analysis, a similar finding was shown, where the 

clusters within the centre of the city corresponded to low populations and the clusters on 

the periphery corresponded to high populations. This cluster and outlier analysis did not 
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find any statistically significant outliers with respect to population, which suggests that 

the outliers found during Anselin Local Moran’s I equation are likely not related to 

population, but some other factor. Interestingly, two programs that were considered part 

of a “cold spot” during the Hot and Cold spot analysis were found to be part of a high-

high cluster in this cluster and outlier analysis. The reason for this could be that these 

two programs are close enough together that they are considered a cluster of high 

population values when the two programs nearest them are not factored in, but during 

hot and cold spot analysis these same two programs are too close to the others to be 

taken out of the cold spot.  

 The number and distribution of programs in Saint John may have effects on 

residents being more physically active. The availability of sport facilities, parks, and 

gym/fitness facilities has been positively correlated with sport participation, park use, 

program use, meeting the recommended physical activity guidelines, and decreasing 

physical inactivity (Cranney et al., 2016; Eriksson et al., 2012; Jiang et al., 2016; 

McCormack et al., 2010; Moore et al., 2013; Wicker et al., 2013). When these facilities 

are not available or are not near a population, hosting programs becomes a challenge. 

While the argument can be made that individuals may work in these areas where there is 

a higher cluster of physical activity programs, home environments had a stronger 

association with health behaviours than work environments when evaluating BMI, and 

recreational facilities had a stronger association with BMI when located in the home 

environment (Moore et al., 2013). It has also been found that an increase in the distance 

between home environments and physical activity opportunities was associated with a 

decrease in physical activity behaviours (including courts, gyms, dance studios, schools, 
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pools, ice rinks, tracks, fields, and skiing stadiums) (Halonen et al., 2015). This was 

seen when an individual moved away from opportunities, as well as when the number of 

physical activity opportunities near where an individual lived decreased. While no effect 

was seen for individuals who had an increase in physical activity opportunities near 

where they live, this could have implications for the population in Saint John moving 

from the city centre to the outer edges. There is an indication that the population has 

shifted, as the census tracts no longer have an even distribution of population as when 

they were first created, indicating that people in the centre of Saint John (predominantly 

rental properties and apartment complexes) could be moving to the outer, peripheral 

neighbourhoods (predominantly owned properties). Since there are fewer physical 

activity programs in these areas, this could mean a decrease in residents’ levels of 

physical activity.  

Other researchers report conflicting evidence, for example, the number of sport 

facilities in an individual’s neighbourhood and surrounding area was not found to be 

related to gym use or swimming, and that areas that had the lowest numbers of facilities 

were actually found to have the highest amount of jogging (Pascual et al., 2009). Given 

this information, it could be hypothesized that individuals who live on the periphery of 

the city utilize the outdoor spaces more than any physical activity programs that would 

be in that area. It is important to note, however, that many of these areas in Saint John 

do not have adequate sidewalks; Saint John has an average walk-score of 37, which is 

considered “Car Dependent” (walkscore.com, 2019). Running on road shoulders can 

pose significant threat given speed limits, hills, and curved roads that comprise these 

outer census tracts. It could also be argued from the Pascual et al. (2009) study, that the 
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mere existence of physical activity structures is not always sufficient. An individual 

always has the opportunity (within reason) to walk out of their house and go for a walk, 

jog, or run, however this free, easily accessible opportunity is not necessarily used, 

which could be the same effect that open gym spaces, sport facilities, and pools have on 

the population. But it can be argued that organized sport, physical activity programs, and 

scheduled meetups all near where an individual lives will have positive effects on 

physical activity and the use of physical activity opportunities (McCormack et al., 

2010). Free exercise programs have been shown to increase park use by 2-3 times 

during that program and increase MVPA in adults of both genders from that 

neighbourhood (Han et al., 2015). During times where there were no classes, there was 

no difference in the MVPA of park users compared to other parks at the same time, but 

when there were classes the study park had an increase compared to other parks. 

Community planning, such as density of development, has been shown to have 

positive effects on the promotion of physical activity in communities (Heath et al., 

2006), so adding more physical activity programs in these neglected areas of the city 

could have positive implications for residents in these areas, as well as the city of Saint 

John as a whole.  

Participants with more than four facilities within a1 km route (using existing, 

documented roads) were 70% more likely to meet the physical activity 

recommendations/guidelines and spend more of their time in MVPA than those who had 

no physical activity facilities within this range (Eriksson et al., 2012). This poses an 

obvious challenge, since the city of Saint John covers such a large area, however, it may 

help explain the high rates of physical inactivity for the city. This difference remained, 
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even when taking into account age, income, marital status, and season (Eriksson et al., 

2012), so it is reasonable that having more programs near one’s home has positive 

effects on activity levels. However, conflicting results have also been found where the 

distance from a physical activity opportunity was not a significant predictor of MVPA 

or meeting the physical activity recommendations (Hill et al., 2016). This could have 

been due to the inclusion of active transport, or the use of self-report data, where the 

prior study used only accelerometer data, but another study that looked at access to 

fitness facilities and accelerometer data found that higher access was associated with 

higher levels of MVPA and higher mean acceleration (Smith et al., 2019). As well, it 

has been indicated that more parks within a woman’s neighbourhoods in a 1 km radius 

is associated with higher leisure time physical activity compared to those that had no 

parks (Li et al., 2018). All of these studies show the importance of having physical 

activity spaces near where an individual lives, and while these do not indicate that these 

facilities had programs, having a scheduled, supervised exercise program has positive 

effects on activity levels (Han et al., 2015; Youssef & Shanb, 2016). In Saint John, only 

people who live within the central area of the city have these opportunities to overcome 

the barrier of convenience and less travel time.  

In a study by Heinrich et al. (2017), who surveyed individuals in one city on leisure 

time physical activity and the use of physical activity facilities, researchers found that 

for the individuals who reported meeting the physical activity recommendations and 

using a physical activity facility, they placed the facility being close to where they live 

as the most important characteristic. This poses a compelling argument on providing 

more physical activity opportunities and programs in the outer regions of Saint John.  
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One explanation of this distribution for physical activity programs could be that the 

lack of built environment of the outer census tracts does not allow for physical activity 

programs to operate in these areas. The built environment, which includes all the 

physical elements of where people live in cities, such as homes, buildings, streets, open 

spaces, and infrastructure, play a role in the amount of physical activity that an 

individual achieves (National Center for Environmental Health, 2011). Barriers such as 

lack of sidewalks or lack of facilities for physical activity means that the individual 

cannot be physically active in the way they may prefer (Frost et al., 2010). Pascual et al. 

(2009) found that the number of sport facilities in an individual’s neighbourhood was 

not found to be related to gym use or swimming, but perhaps this is because there are 

not necessarily programs held in that facility encouraging people to join. This could be 

the case for Saint John, and the built environment could be affecting the number and 

location of programs. If facilities for physical activity are not in the outer regions of the 

city, it limits the number and location of programs that can be operating in this area. 

Some community centres and schools that do not operate physical activity programs 

exist within these neighbourhoods, but their distribution was not analyzed.  

Distribution of Physical Activity Programs and Population Density 

 As previously noted, population density is an important factor to consider when 

looking at the distribution of physical activity programs. This analysis was completed 

for Saint John census tracts, and as expected, the areas with the highest population 

density were the census tracts with the lower populations, in the centre of the city. This 

is due largely to the size of these census tracts compared to the size of the tracts on the 

periphery of the city limits, ranging from 0.26 km2 in the centre to 98.8 km2 on the 
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periphery. Since the area of many census tracts in the centre of Saint John is less than 1 

km2, population density is larger than the actual census tract population, which may be 

misleading since these census tracts with high density do not represent the majority of 

the population in Saint John. In Figure 8 there is a shift from dark to light, or vice versa, 

in all census tracts, which indicates the land space that is available in these outer 

regions, and perhaps the lack of land space available in the centre areas. There was no 

correlation between the population density and the number of physical activity programs 

within that census tract. As well, there was a small positive correlation between physical 

activity programs and population of the census tracts, indicating that there is a slight 

relationship between population and physical activity programs. There was a strong 

positive spatial correlation found between population density and physical activity 

programs, indicating that the clusters of physical activity programs found around the 

areas with higher population density were found to be strongly related, and likely not 

due to random chance. This finding is related to the study by Diez Rouz et al., (2007), 

where they found that the density of physical activity resources was correlated to the 

population density of the area, although the population density in their case was the 

county as a whole, there is still support from the current study at a census tract level. 

The US study also found that living in these areas with a high density of physical 

activity opportunities was associated with more participation in these activities (Diez 

Roux et al., 2007). This could indicate that there is some relation in the placement of 

these activities related to population although there could be underlying reasons and 

factors that affect the findings, such as existing structures, ease of access, or the centre 

of the city being a location that would be thought to target all residents evenly. These 
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centralized areas tend to have a perceived stronger reach, as they are midway between 

both endpoints of Saint John, so it makes sense that they would locate their programs in 

these areas.  

 Again, hot and cold spot analysis indicates that the areas with high population 

density are hot spots, meaning there is a statistically significant cluster of physical 

activity programs in this area. This further supports the idea that population density may 

have an effect of the placement of physical activity programs within the city.  

Distribution of Rehabilitation-focused Programs 

 Because the research only found three rehabilitation-focused programs in Saint 

John, there were insufficient results to conduct a data analysis in ArcGIS. As depicted in 

Figure 15, the three programs are located within the centre of the city in two locations. 

While both are accessible by public transportation, they may not be realistic to many 

people who could utilize these services. However, it is unclear how significant location 

is as a factor. A study by Mendes, Sousa, Reis, and Themudo-Barata (2017) that 

analyzed the effects of a community based exercise program focused on glycemic 

control and reducing risk of cardio vascular disease in patients with type II diabetes, 

found that participants who dropped out cited lack of time, supporting a family member, 

or moving away as their reasons. Participants who did not adhere to 65% of the sessions 

cited a change in treatment, change in diet, an accident or illness, or developing a 

limitation as reasons. None of the study participants cited the location of the program as 

an issue. Perhaps participants in a rehabilitation-focused program of this type are willing 

to travel further, or that individuals who live too far away from the program do not 

participate at all. Because these programs are so specific, it may not be feasible for the 
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addition of programs on the periphery of the city, as these programs require specialized 

training in the area of rehabilitation, but there does need to be consideration for the 

addition of programs that target a variety of other illnesses, injuries, and diseases. At of 

the time of the study, the city of Saint John only had rehabilitation programs that 

addressed cancer survivorship, cardiovascular disease, and arthritis. Evidence has been 

shown that physical activity programs that are targeted to illness and injury can have 

positive effects on the health of the individuals who participate, as in the study by 

Mendes et al., (2017) that saw significant improvements in glycemic control, blood 

pressure, and CAD risk.  

Characteristics of Rehabilitation-Focused Physical Activity Programs 

Identification, Development, Accessibility, and Goals 

There were three physical activity programs in Saint John that focused on 

rehabilitation, at two separate addresses. One program focused on individuals who had 

arthritis, a second on those who suffered a cardiac event or were at risk, and the third on 

cancer survivors. The goals of the programs ranged from increasing fitness levels to 

offering informal support to participants.  

 The development of the rehabilitation-focused programs varied slightly, with one 

program utilizing cardiac rehabilitation programs that already existed in hospitals, and 

two adapting existing programs based on the needs of Saint John residents. Previous 

research in the areas of cancer and chronic heart failure all have similar program 

lengths, components, and goals as the cancer survivorship and cardiac programs found 

in Saint John (Foley et al., 2018; Hardcastle et al., 2018; Laoutaris et al., 2013). These 

programs were held for 12 weeks, and focused on aerobic components, strengthening of 
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the upper and lower body, and balance and flexibility, and were focused on improving 

physical function, improving quality of life, and improving health outcomes (Foley et 

al., 2018; Hardcastle et al., 2018; Laoutaris et al., 2013). The cardiac and cancer 

survivorship programs in the present research were both also held for 12 weeks, focused 

on education, aerobic function, strengthening, and balance and flexibility, and had 

similar goals along with offering informal social support. This is to be expected since 

these programs utilized previous research to implement their programs.  

Cancer Survivorship 

 In the present research, participants in the cancer survivorship program accessed 

it either during their treatment or up to 2-3 years following. Research on when to start a 

physical activity program following diagnosis of cancer has shown that there is no 

significant differences on when a person accesses this program (Foley et al., 2018), 

except for in the case of emotional well-being. Participants who accessed the program 

within the first year following treatment, obtained more improvement in emotional well-

being scores on the FACT-G, a cancer-specific quality of life questionnaire (Foley et al., 

2018). This could be a significant help for individuals who have undergone cancer 

treatments, especially when considering return to work times. This study also showed 

significant improvements in all start times on total well-being, indicating that 

community based physical activity programs are a great benefit to individuals following 

cancer treatments (Foley et al., 2018). These results could have important implications 

for individuals who are looking to return to work following cancer treatment, because 

improving physical, emotional, social, and functional well-being could mean faster 

return to work times.  
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 There has also been research that examines reasons why individuals drop out of 

a cancer survivorship program. For a program that also met for 12 weeks, two times per 

week, the most commonly cited reasons for not attending or canceling their registration 

was “availability, access, time, cost (of travelling to program), lack of motivation, 

feeling unwell or fatigued, activity preferences, knowledge of physical activity 

guidelines, and not being referred or advised to attend” (Hardcastle et al., 2018). These 

barriers have important implications for Saint John. Again, all three rehabilitation-

focused programs are located in the centre of the city. This means that for individuals 

living in the outer regions, the accessibility of programs is inconvenient and may deter 

them from adhering to the program. Not only that, but inconvenient times were also 

cited as a barrier (Hardcastle et al., 2018), and the current Saint John programs operate 

in the morning hours only. If an individual needs support or help to travel to these 

programs, morning hours may not work for the spouse or friend of that individual, 

adding to the barriers. The current rehabilitation-focused program tailors’ interventions 

to each individual, so while it is a community based physical activity program, the 

barrier of physical activity preferences is trying to be targeted. The main access for this 

program is through referral from a physician, so as long as the oncologist is continually 

referring individuals, this barrier should also be targeted somewhat. Still, the central 

location could be inhibiting individuals from accessing the program, which could have 

detrimental effects on their quality of life return to work times.  

Cardiac Rehabilitation 

 Similarly, to previous cancer research, chronic heart failure research supports the 

current cardiac rehab program in Saint John. They have been 12 weeks long, and use 
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combinations of strength, aerobic, and balance training to help improve health outcome 

of the participants (Laoutaris et al., 2013). The current program also provides an 

educational component on the benefits of exercise and the risk factors of cardiac disease. 

They offer support on what physical activity to do, but the participant was on their own 

to decide. Often the leader would give them updated handouts on what was available to 

them, organized by intensity, and allow them to decide what best suited their needs. This 

would help to target the issue of physical activity preferences cited in Hardcastle et al., 

(2018) research, as well as the inconvenient times. Still, location is an issue for this 

program. It was adapted from the in-hospital cardiac rehabilitation program to be more 

convenient for participants who were at a lesser risk, but this program was just a 5-

minute drive from the hospital, meaning that the rest of the city is still not targeted 

adequately.  

Arthritis Program 

 The arthritis program in Saint John was 7 weeks and varied slightly from 

previous research. The program components aligned with what is found effective – 

strengthening of the knee and hip joint, balance, and flexibility – but the previous 

research made use of land-based exercises, whereas the current program used the water 

(Brosseau et al., 2017). The shorter length however has been supported to still have 

positive effects on pain and physical function of individuals with knee osteoarthritis 

(Brosseau et al., 2017). It is important to note that this program was not just for 

osteoarthritis, or just for knee/hip arthritis. This program was on a set schedule, which 

again could be inconvenient for individuals, and was also located in the centre of the 
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city – making it difficult to access. For this program, there was also a fee associated with 

it, which may not be feasible for individuals who are on short- and long-term disability. 

Considerations 

 Community based physical activity programs are important in the rehabilitation 

of individuals from disease, illness, and injury. The programs that are currently in Saint 

John are valuable to the city and offer help to improve the health and well-being of 

individuals who are able to access and make use of them. There are, however, some 

barriers to access that are not targeting everyone in the city.  

 First, the locations of these programs are centralized, which makes sense for just 

one program, as you would target fewer people being on one side or the other, but still, 

the travel times of individuals living on the outer edges of the city range from 15-25 

minutes by car. This factor, along with the associated travel costs, make the programs 

less feasible for these individuals, even if they are free to access.  

 Second, three programs that target only three illnesses and injuries are not 

enough to adequately have an effect on the rehabilitation and return to work times of 

Saint John residents. There is vast research on the positive effects of community based 

physical activity on individuals with multiple sclerosis, those who have suffered stroke, 

individuals with COPD, as well as individuals with addictions and mental health illness 

(Billinger et al., 2014; Brown et al., 2010; Crank et al., 2017; Helgadóttir et al., 2017; 

Santos et al., 2015; Stanton & Reaburn, 2014). All the previous research has cited better 

health outcomes and well-being following physical activity interventions, and Saint 

John needs to establish more of these programs to achieve the best rehabilitation 

outcomes, which will in turn reduce return to work times.  
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 Third, most participants in all three programs were in the 50-65 age group. This 

corresponds with previous studies on cancer, stroke, and chronic heart failure, but 

previous research in exercise effects on multiple sclerosis, addictions, and mental health 

all found that the average age of participants were lower (Billinger et al., 2014; Brown 

et al., 2010; Crank et al., 2017; Foley et al., 2018; Helgadóttir et al., 2017; Laoutaris et 

al., 2013). This could be due to the average age of individuals who tend to suffer from 

cardiac events, arthritis, or cancer, but all these illnesses and injuries are not age 

specific. However, the older age of participants could deter individuals who are younger 

from participating and continuing to participate, and again is an issue that needs to be 

targeted. Not only that, but more programs need to be created with rehabilitation in mind 

for other non-communicable diseases and injuries, which may also help to make the 

programs more welcoming to individuals of a younger age. It is not only individuals in 

the 50-65 age group who are utilizing short-term disability, so the other age groups need 

to be targeted.  

 Facilities are willing to implement more rehabilitation-focused physical activity 

programs, but funding for these programs can be challenging. As well, more programs 

need to be created in other areas of Saint John, so that these outer regions can have 

adequate access to the necessary components of their return to work processes.  

Strengths and Limitations 

 Strengths of the present research include the 100% sample used for physical 

activity programs targeted to adults in Saint John, the use of ArcGIS to analyze 

distribution, and the response rate of rehabilitation-focused physical activity programs.  
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The 100% sample and observation collection is a strength, as it gives the 

research a more accurate depiction of what is offered in the city, where exactly the 

programs are located, and where there might be a lack of physical activity programs. 

This method allowed for an accurate identification of the location of physical activity 

programs. 

A second strength was the use of ArcGIS in data analysis. ArcGIS was able to 

take the physical activity program addresses and convert these into a shape file and 

attach these to the corresponding census tracts. This allowed all data analysis to be 

conducted based on where the program was located, and the relative distances between 

each program to find clusters. The use of this program improved data analysis of this 

research.  

Third, the 100% response rate of the coordinators of the rehabilitation-focused 

physical activity programs was a strength. An accurate snapshot of all three 

rehabilitation-focused programs in Saint John was gathered, and all information was 

completed for this research question.  

Finally, this research represents the first of its kind to identify programs for 

physical activity and analyze their distribution across a city that is unique in size and 

population. Previous research has generalized all physical activity resources when 

looking at the location and distribution. While there are locations where an individual 

could do physical activity, that does not necessarily mean they will use them. This 

research looked at the programs that were available and gathered information on the 

distribution of these programs.  
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 Potential limitations to the present research include the collection of physical 

activity programs. The collection of physical activity programs was done by an 

environmental scan of online resources, physical resources, and consultations with other 

program coordinators and Saint John physical activity stakeholders, and windshield 

surveys. While this method allowed the researcher to gather a large number of physical 

activity programs, there were new programs that were found through word of mouth, 

and windshield surveys. While every effort was made to ensure all physical activity 

programs were collected, there could still be programs that are not making use of online 

resources, pamphlets, brochures, or other promotional efforts, and were not 

communicated to the researcher. The resulting low number of physical activity programs 

is not a limitation per se but resulted in the inability to complete some of the proposed 

data analysis, as each analytic test needed 30+ data points to be considered accurate. For 

example, hot spot analysis was performed on the entire sample of programs, but this 

analysis could not be performed on specific program characteristics, such as cost, 

setting, distribution, and participation rate. Likewise the small number of rehabilitation 

programs prevented statistical analysis using ArcGIS.  

Future Research 

 Proposed research in Saint John includes gathering participants’ perspectives on 

why they attend certain programs, as well as analyze where participants live compared 

to where a program is located. Research could also look at implementing programs in 

the outer regions in Saint John and examine where participants live. As well, 

comparisons on income levels of the neighbourhoods where programs are located could 

be made. Finally, an analysis could examine the number of people that travel in and out 
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of the city for work each day, along with the number of people that travel within their 

census tract.  

 Future research in rehabilitation-focused programs could look at where 

participants live and the distance between the program and their residence. As well, 

gathering participants’ perspectives on the convenience of these programs could offer 

valuable insight into where to locate new programs. Future research could also follow 

patients from return to work processes through these programs to gather insight on the 

effects of rehabilitation-focused programs on return to work times specifically. Lastly, it 

would be useful to follow-up with the target groups of this research to determine how 

the findings are used.  

Recommendations 

 The creation and implementation of physical activity programs in already 

existing structures such as community centres, sports fields, and schools on the outer 

communities of Saint John is recommended. This may pose challenges to fitness 

professionals and coordinators of these programs, due to funding and availability, but 

policies could be created to encourage the creation of programs. These policies could 

provide incentives to program coordinators to operate in outer regions or providing 

funding to start a physical activity program in these areas.  

 A second recommendation is that rehabilitation-focused physical activity 

programs be created and implemented that target one or more illnesses or injuries. These 

could include those that are designed for people living with multiple sclerosis, mental 

health illness, addictions, chronic obstructive pulmonary disease, and musculoskeletal 

injuries, among others, and if possible, have a larger reach of programs by locating them 
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outside the central areas. This can help to improve rehabilitation of residents in Saint 

John and improve the return to work times of the residents.  

 The results of this study have implications for a number of groups. Physicians 

could use this information on where the physical activity programs are located to help 

guide conversations with patients when writing physical activity prescriptions. While 

the prescription of physical activity has been shown to improve activity levels, 

counselling patients on physical activity routines has been shown to improve these 

prescriptions by increasing overall physical activity levels and motivating individuals 

who are insufficiently active to becoming active (Lundqvist et al., 2017; Rodjer et al., 

2016; Thornton et al., 2016). The information from this research can help guide the 

conversations to ensure that the patient is choosing physical activity options that are 

feasible for them and that promote adherence. 

 City planners and physical activity program developers such as community 

groups could use this information when planning new initiatives and encouraging 

residents in Saint John to become more physically active. Efforts could be taken to 

encourage using existing physical activity resources to implement new physical activity 

programs. Adding new programs to the outer regions of Saint John could have great 

impacts on the physical activity levels of residents, which will likely show health 

benefits and shorter return to work times in Saint John. 

 Residents can use the information found in this research to help guide their 

decisions on where to be physically active. Individuals who are looking to become 

physically active, who are looking to change their activity, or are new to the city can use 
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this information to find programs that are near where they live or within their price 

range, skill level, or fitness level.  

Conclusions 

 Physical activity plays a key role in the health and well-being of individuals as 

well as the prevention of non-communicable disease and rehabilitation from illness and 

injury. Despite the growing evidence of this, physical inactivity rates are still high. 

Some barriers to getting physical activity include a lack of time, high cost, low 

motivation, and the availability and location of programs. The present study is unusual, 

as it examines the location of physical activity programs relative to Saint Johns’s 

population, with the aim of informing future decision-making and promotion of physical 

activity. This research is also the first to provide a snapshot of the number of and 

location of rehabilitation-focused physical activity programs in one city.  

 Results from this study show that the distribution of physical activity programs 

is largely where the population is not. There is a disconnect between where the residents 

of Saint John live, and where programs are located. This distribution may have an effect 

on the high inactivity levels of Saint John.  

 Rehabilitation-focused physical activity programs in Saint John are limited. 

While the development and goals of these programs is based on previous research and 

may be effective, there are not enough programs in Saint John to effectively target all of 

the residents who could benefit from this type of program. Existing programs need to be 

expanded to the outer regions to target more residents.  

 The findings of this research provide future program coordinators, city officials, 

and policy makers with information on where physical activity programs are located and 
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connects this with findings from other research on the importance of location of 

programs on physical activity levels. The results may assist in the future development of 

physical activity programs and rehabilitation-focused physical activity programs in the 

outer regions of Saint John, New Brunswick.  
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APPENDIX A: Information on Physical Activity Programs Collected at the Time 

of this Research 

Gather Information about the Physical Activity Resources 

 In conjunction with this research, the researcher collected additional information 

on the physical activity programs. The goal is to use the results to create an electronic 

directory that residents, physicians and others could use to identify physical activity 

programs. This Appendix describes the methods of data collection and summarizes the 

results. 

The information collection template is shown in “Physical Activity Resource 

Data Collection Template” and covers topics such as location, time/day of operation, 

age/gender/skill/fitness level of participants, features, amenities, and health targets of 

participants. The process of gathering information for these templates is outlined in 

Figure 1, indicating the number of physical activity programs that were included in each 

step.  

Information was collected through program resources such as websites, social 

media webpages, pamphlets, and brochures, and through contact with program leaders, 

where they verified information collected and added missing information. The 

researcher collected all information; data collection methods were consistent. 

Definitions of all variables are outlined below and were defined prior to observations 

and data collection. Assessment tools used to create the information collection template 

were the Physical Activity Resource Questionnaire and the Community Health 

Environment Scan Survey. Most of the tools for this research were either taken from 

these existing tools or an adaptation.  
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Physical Activity Resource Assessment (PARA) 

 Originally developed to assess publicly available physical activity resources 

within both low- and high-income neighbourhoods, PARA focuses on many aspects of 

physical activity resources, including cost, features, and incivilities (Lee, Booth, Reese-

Smith, Regan, et al., 2005). PARA has been used in multiple studies assessing varying 

neighbourhoods, as well as to assess directly and indirectly measured accessibility of 

physical activity resources (Adamus et al., 2012; Brownson, Hoehner, Day, Forsyth, & 

Sallis, 2009; Lee, Booth, Reese-Smith, Regan, et al., 2005). The assessment is a one-

page closed answer assessment tool, which takes approximately 10 minutes to complete 

per physical activity resource (Brownson et al., 2009). Beginning with a classification of 

the type of program, the assessment tool leads assessors through a variety of features 

and amenities, and the assessor rates each one on a Likert scale of 0-3 (0 meaning non-

existent, 3 meaning excellent) (Lee, Booth, Reese-Smith, & Regan, 2005). The 

assessment tool also evaluates potential incivilities of each resource, including 

cleanliness and safety, on a scale of 0-3, with lower scores meaning a better quality 

resource (Lee, Booth, Reese-Smith, & Regan, 2005). This resource also collects 

information on operating hours, signage, cost to participants, size, and capacity, and 

finishes with a section for reviewer comments (Lee, Booth, Reese-Smith, & Regan, 

2005). The PARA was pilot tested first by Lee et. al. (2005), with good reliability, and 

then by Brownson et. al. (2009) during an assessment of physical activity assessments, 

which found the PARA to be an accurate and reliable tool (Adamus et al., 2012; 

Brownson et al., 2009; Lee, Booth, Reese-Smith, Regan, et al., 2005; McAlexander et 

al., 2012).  
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 The PARA provides a reliable depiction of many qualities that the goals of this 

research set out to assess, including type of activity, cost, operating hours, signage, 

safety, some aspects of accessibility, and some amenities. However, this resource alone 

was not sufficient to collect all of the data needed to answer the research questions, and 

also was developed to analyze all physical activity opportunities, not just physical 

activity programs, so the PARA was utilized in conjunction with other resource tools to 

create the data collection template (see “Physical Activity Resource Data Collection 

Template”).  

Community Health Environment Scan Survey 

CHESS uses eight assessment tools to link health behaviours to the built 

environment (Wong et al., 2011). This tool aims to document, map, and assess the 

environments where people live (Wong et al., 2011). The survey includes questions on 

the type of facility, hours and days of operation, distance from public transportation, 

food vending operations, indoor or outdoor location, cost to participants, use during the 

year, and amenities (Wong et al., 2011). Two sections of CHESS, physical activity 

facilities and parks/gardens, were adapted to assist with the assessment of the physical 

activity programs that are offered in Saint John and are included in the data collection 

template in “Physical Activity Resource Data Collection Template.”  

Information on Physical Activity Resources not included in Tools 

 The PARA and CHESS tools permitted assessment of most elements of this 

research, however, there was still some information that was not captured by either tool. 

These additional characteristics permitted a more comprehensive description of each 

resource that would make the results more informative to potential program users. The 



 135 

additional elements are: physical accessibility/access for disabled persons, target age 

range, target gender, fitness level required, skill level required, health status of 

participants, group or solo activity, the setting of the activity, whether it was organized 

or not, the qualifications of staff/volunteers, first aid training, AED on site, childcare 

services, participation numbers, promotion strategies, any partnerships with 

stakeholders, and contact details.  

Table 3: Variables and their categories used for this research. 

Variable Categories 
Setting Sport Complex, Fitness Facility, School, Community 

Centre, Parks, Trails, other 
Cost Free, Per-Use, Membership, Other 
Hours of Operation Season, Day, Time 

Access for Disabled Persons Yes or No 
Near Public Transport Yes or No 
First Aid  Yes or No 
AED on Site Yes or No 
Childcare Services Yes or No 
Age Range Young Adults, Middle Age, Older Adults 
Gender Participation Mostly Male, Mostly Female, Both/No Obvious Split 
Fitness Level Very Active, Moderately Active, Low/Newly Active, 

All/Combination 
Skill Level Expert, Intermediate, New/Beginner, All/Combination 
Equipment Needed Provided, Bring Your Own, Not Needed 
Number of Participants 0-50, 51-100, 100-500, 500-100, Over 1000 (Macniven 

et al., 2017)(Macniven et al., 2017)(Macniven et al., 
2017)(Macniven et al., 2017) 

Minority or Cultural Groups Yes or No 
Health Status No Specific Status Required, Used to Target a specific 

Status. 
Staff Qualifications Trained, Peer Led, None, Both 
Promotion Strategies Social Media, Community Bulletins, None, Other 
Food Vendor Yes or No 
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Research by Macniven et al., (2017) informed the selection of these questions. 

To describe program characteristics of programs targeting Aboriginal and Torres Strait 

Australians, they created a template to collect the information they needed (Macniven et 

al., 2017). The template included the program name, timescale, aims of the program, the 

type of program and focus (Aboriginal specific or targeted element), the setting (school, 

community, fitness facility), region (urban or rural), target group (adults or children), 

participation rate, stakeholder involvement, evaluation measures present, funding 

sources, cost, sectors involved (health, sport, etc.), and contact details of the program 

(Macniven et al., 2017). The researchers used a structured template and entered the 

results into an Excel spreadsheet, and categorized them into their targeted age group 

(young people and adults). Participation was categorized into four categories by number 

of participants (0-100, 100-500, 500-1000, and 1000 +), and descriptive statistics were 

used to describe findings (Macniven et al., 2017).  

For this research, variables collected are shown in table 2. Number of 

participants was originally set at 0-100, however many programs were indicating this 

option, and to obtain more information the category was divided in two. Amenities, 

features, and incivilities were also collected.  

Gathering of Information for Evaluation 

 Previous studies indicated that initial collection of information for physical 

activity programs began with the programs’ online resources, pamphlets, brochures, and 

other handouts from the program (Estabrooks et al., 2003; Macniven et al., 2017). For 

this research the same strategy was utilized, using the online information during the 

initial search of physical activity programs to gather as much information as available. 
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This information included program characteristics, the program address, and the 

program contact information, which was used to contact program coordinators.  

 To begin contact with program coordinators, an email was sent describing the 

research with a draft program document the coordinator could correct and add 

information to (See “Completed Physical Activity Resource Data Collection 

Template”). As with previous studies, program coordinators, as well as city 

representatives for parks and recreation, were contacted initially via email, with a 

description of the study as well an invitation to be contacted in their preferred method 

(by phone, email, or in person) to gather information on their program (Estabrooks et al., 

2003; Macniven et al., 2017; Rosa Fortin et al., 2014; Withall et al., 2010). Follow-up 

emails were made on two separate occasions if no reply, and phone calls were made, 

and voicemails left if telephone contact information was available. As with Withall et 

al., (2010), on-site visits were completed for all physical activity program locations to 

gather information on facility conditions and to conduct face-to-face interviews (when 

preferred) by the program coordinator. Data for the facility observations were collected 

using the Physical Activity Site Observation form in “Physical Activity Site Observation 

Template.” This observation form was completed when the researcher visited the 

location of physical activity programs. Only one observation form was completed for 

each location (i.e. for those locations that hosted more than one program, only one form 

was completed). 
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Analysis 

All data collected were categorical as shown in Table 3. Qualitative analysis was 

also conducted on program characteristics of the rehabilitation programs, such as the use 

of funding, specific goals, and costs to participants. 

Results 

Contact was attempted for all 91 programs through email and phone 

communication. Questionnaires (“Physical Activity Resource Data Collection 

Template”) were initially populated through the use of program resources (i.e. websites, 

social media, handouts) that were publicly available (see Figure 1). These partially 

completed questionnaires were emailed to program coordinators and leaders for 

verification and completion of any missing information that could not be found publicly 

(i.e. participation numbers). Verified questionnaires were received from 55 of the 91 

physical activity organizations eligible, for a response rate of 60.4%. Any information 

that could not be found online (i.e. participation numbers) from programs that did not 

respond was marked as “N/A” and excluded from data analysis. Information that was 

found online and verified through program coordinators was found to be correct in 

100% of responses.  

Respondents completed the questionnaire via email 86.9% of the time. Four 

programs asked to be contacted via phone, but only 3 answered/returned phone calls, 

and five programs asked to meet in person to complete the questionnaire. 

Visits were completed for 100% of physical activity opportunities. Due to many 

organizations operating out of public sports facilities that are owned and operated by the 

city of Saint John, these visits were not always during operating hours of each physical 
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activity program. For physical activity programs that rotated among multiple addresses, 

a separate visit template was used for each address, therefore for the 91 available 

programs, information for 100 addresses were collected across 60 unique locations. 

What physical activity programs are available in Saint John, and what are the 

characteristics of these programs, including cost, amenities, incivilities, and physical 

accessibility? 

Following the environmental scan, 91 physical activity programs were found 

within Saint John. For these programs, 100 addresses were found (9 programs operated 

out of two or three facilities) and programs were held across 60 unique locations.  

Characteristics of Physical Activity Programs 

 The most common setting for physical activity programs in Saint John was sport 

facilities (25.3%), followed by fitness clubs (24.2%) and community centres (16.5%) 

(see Table 3). Many sport facilities were used for a number of different physical activity 

programs throughout the week, including martial arts, hockey, baseball, etc. (see Table 

2) 

Half of all physical activity programs operated throughout the year (54.7%). Of 

the programs that did not, 19.8% were open during three seasons, 10.5% open during 

two seasons and 14.0% open for one season only. Summer was most common for 

single-season operation (75.0%). Physical activity programs were most often open for 

one day through the week (26.0%), most often between Monday to Thursday (see Table 

4).  

Physical activity programs most often had membership fees required for 

participants to access the program (72.0%). Of these programs, the average cost per 
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month to attend was $47.60 (+/- $30.27). Services included in these costs varied; some 

programs were offered once per week, while others were offered multiple days and 

multiple times per day. The spearman’s correlation coefficient for monthly cost and 

days open was found to be 0.5734, indicating a moderate positive relationship (see 

Figure 12). Only 17.1% of programs were free to access, and these programs were 

offered on average 2 days per week (+/- 2 days). Residents in Saint John could also 

access pay-per-use programs (11.0% of all programs), as well as 20.3% of programs 

with membership fees that offered a drop-in fee option. The average cost of per-use 

programs was $9.10 (+/- $7.27).  

 

Only two programs were not accessible by public transportation (2.3%). Physical 

accessibility for programs was found to be 87.8%; the non-accessible programs had 

stairs without an access elevator or ramp. A large majority of programs (85.5%) had 

access to first aid kits, and 59.6% had access to AED’s. Many programs however, 

reported that while they were aware there was an AED on site, they did not have 

Figure 12: Spearman’s Correlation of the monthly cost relative to days open of physical activity programs. 
Correlation coefficient is 0.5734. 
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information on where this was located or if it was accessible to them during their 

program. Most programs (95.6%) did not offer childcare during program hours. Three 

programs allowed children to be present during programs with no designated childcare, 

while one offered separate childcare services, which cost $5.00 per 90-minute session. 

This program had designated times that childcare was offered, both in the morning and 

evening, however these times did not always match with program times and were only 

offered to children between the ages of 3 months to 5 years. 

Table 4: Frequency of open days for physical activity programs. 

 

Middle-aged adults (35-50) could access the most programs (88.2%), followed 

by young (19-34) adults (85.7%), and older (50-65) adults (74.7%). Over half (53.5%) 

of all programs had no target age group, or were open to all three, and only 14.0% of 

  Number of Programs % of Programs Open 
Number of Days Open: 

One 20 26.0% 
Two 15 19.5% 

Three 11 14.3% 
Four 9 11.7% 
Five 5 6.5% 
Six 5 6.5% 

Seven 12 15.6% 
Total 77 100% 

Day of The Week Open: 
Monday 40 51.9% 
Tuesday 49 63.6% 

Wednesday 40 51.9% 
Thursday 50 64.9% 

Friday 26 33.8% 
Saturday 25 32.5% 

Sunday 28 36.4% 
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programs were targeted to only one age group. Of the programs that were only offered 

to one age group, 58.3% were targeted to older adults, 33.3% were targeted to younger 

adults, and 8.3% to middle-aged adults. 

Physical activity opportunities largely had programs that were not targeted to a 

specific gender (81.3%), and had both men and women participating. Women-targeted 

programs occupied 9.9% of physical activity opportunities, and men-targeted programs 

made up 8.8%. These programs included those that were sports-based such as men’s 

touch football, men’s hockey leagues, women’s touch football, etc. as well as programs 

that were geared towards a specific gender, such as “Mommy and Me” classes. One 

program did indicate that while their target was towards a specific gender, it was also 

targeted to individuals who identified as non-binary. 

Table 5: Skill level needed to participate in physical activity programs in Saint John, New Brunswick 

 

Entrance skill level needed to participate in physical activity opportunities was 

largely cited as beginner (81.3%), however, over half the programs were available to all 

skill levels (61.3%) (see Table 5). Of the programs, only 6 were targeted to one skill 

level, of these, 50.0% (n=3) were targeted to beginners, most of which were programs 

focused on learning a new skill. One-third of programs (33.3%, n=2) were targeted only 

  N % of Programs 
Entrance Skill Level Needed to Participate 

Beginner 65 81.3% 
Intermediate 13 16.3% 

Advanced 2 2.5% 
Inclusiveness of Skill Levels  

All Included 49 61.3% 
Targeted to Two 25 31.3% 
Targeted to One 6 7.5% 
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to those who had advanced skills in the activity, and 16.7% (n=1) were targeted to those 

who had a moderate skill level. 

Results regarding entrance activity level suggested to participate were that 

76.3% of programs cited “new or lightly active” as the starting fitness level to 

comfortably join the program (see Table 6). Many programs could be adapted to suit all 

levels of activity (55.3%), while those that were only focused on one (22.1%) were often 

targeted to “moderately active” individuals (52.9%). Fitness level was used as a starting 

point only; many programs made clear that while the program was targeted to a specific 

level, others could join and modify their movements. 

Equipment for the purposes of this study included anything that an individual 

needed to participate in the program, including shoes or skates, proper protective gear, 

etc. This did not include clothing, sneakers, or uniforms that were not necessary for 

participation. Physical activity programs often provided equipment for those who would 

like to participate (44.7%), and 28.2% of these programs allowed individuals to bring 

their own equipment if they chose (i.e. yoga mats, bowling balls, racquets). 

Approximately one-third (31.8%) of physical activity programs required participants to 

bring their own equipment. This included bicycles, roller blades, ice skates, etc. Three of 

these programs had equipment that individuals could use or rent until they purchased 

their own, but these were either at an extra cost to the individual or for a limited time. 

Finally, 32.9% of programs required no equipment to participate. 

Seven physical activity organizations offered programs that were also targeted to 

specific gender/cultural groups, including women’s only, men’s only, and non-binary 

individuals (see Table 7). These programs were in addition to other programs run by the 
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organization, meaning there were also opportunities that were not specific to gender or 

sex. All seven organizations offered programming for women only, two were available 

for men only, and one was offered to non-binary individuals. No programs were found 

that were targeted to religious or ethnic groups specifically. 

Table 6: Fitness level needed to participate in physical activity programs in Saint John, New Brunswick 

Physical activity organizations often did not offer programs targeting the specific 

health status of an individual; however, 14.1% of organizations offered programs that 

were created specifically for individuals with a specific disease, injury, or physical 

limitation. These programs included seniors’ fall prevention, those with physical 

limitations such as needing a wheelchair or mobility issues, those who had cardiac 

events, those who survived cancer, and those with arthritis (see Table 8). Of these 

programs, many were centred around the prevention of injury or to improve range of 

motion of those who have mobility limitations or previous injuries. Two programs were 

adapted so individuals who used wheelchairs could participate in sport, however these 

programs made clear that anyone could participate, with or without physical limitations.  

Physical activity programs were most often led by a trained individual in the 

sport or activity that was being held (67.5%). This included individuals with 

certifications in their field, as well as those with adequate experience to be able to lead 

  N % of Programs 
Entrance Fitness Level Needed to Participate 

New/Lightly Active 58 76.3% 
Moderately Active 15 19.7% 

Very Active 3 3.9% 
Target Fitness Levels  

All Included 42 55.3% 
Targeted to Two 17 22.4% 
Targeted to One 17 22.4% 
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the group (i.e. master instructors with necessary black belts for sports such as Tae Kwon 

Do and Brazilian Jiu Jitsu). Along with the programs led by trained professionals, 24.7% 

of programs were led by peers. This included programs where the leads or coaches also 

participated in the sport or activity. A small number (6.5%) of programs were led by 

both trained professionals and peers, which included those programs that had a few 

experts in the field on staff/volunteer, but these individuals were not always the ones to 

lead the programs every time/day they were held. Finally, one program was not led at 

all, and the group worked together to organize meet times. These organizations were 

club-based activities, where participants would do a specific activity with a group, but 

no leading was necessary (i.e. skating clubs). 

Table 7: Physical activity organizations that offer programs with specific gender or cultural beliefs in Saint John. 

  N % of Programs Offered 
Sub-Group Targeted Programs: 7 7.2% 
  

Types: Women's Only 7 100.0% 
  Men's Only 2 28.6% 
  Non-Binary 1 14.3% 

 

Weekly participation numbers for most programs (69.0%) in Saint John fell 

between 0-100 participants per week (see Table 9). Originally, data were only collected 

for participation ranges between 0-100, however a large number of programs were 

indicating that range, so it was divided later and clarified with the programs that 

responded. Their results were kept in a separate category. For program coordinators that 

never sent a response, posted team rosters (if available) were used to assess program 

participation. The organizations with the highest number of participants were fitness 

clubs, which had the opportunity to offer a larger number of programs throughout the 

week.  
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Table 8: Physical activity organizations that offer programs for individuals with a targeted health status in Saint 
John. 

 
Table 9: Participation numbers for physical activity programs within Saint John 

 
Physical activity opportunities most often used Facebook as a source of 

promotion for their programs (93.2%). Of these programs, 25.7% used only Facebook. 

The second most used method of promotion was an organization website (80.6%), and 

26.2% of these organizations only used a website to promote their programs. Other 

methods of promotion included Twitter, Instagram, Wellness Expositions, and Radio 

advertising; as seen in Table 10. Six organizations mentioned that other methods of 

promotion were previously used (such as billboard, newspaper ads, and radio ads), but 

these were not found to bring in any more participants, so the organization stopped 

using them.  

 

 

  N 
% of Programs 

Offered 
Programs with a Targeted Health Status: 13 14.1% 
 

Types:  Fall Prevention for Seniors 7 53.8% 
  Physical Limitations 3 23.1% 
  Arthritis 1 7.7% 
  Cardiac Events 1 7.7% 
  Cancer Survivors 1 7.7% 
  Muscle Injuries 1 7.7% 

  N % of Programs  
0-50 34 58.6% 
0-100 6 10.3% 
51-100 7 12.1% 
100-500 8 13.8% 
500-1000 0 0.0% 
1000+ 3 5.2% 
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Characteristics of Physical Activity Program Locations 

 Physical activity programs were held across 100 different addresses, which 

equated to 60 unique locations. All physical activity locations were visited. Data for 

these locations are presented, along with information that was available online or 

through contact with locations (including features and amenities).  

Table 10: Methods used to promote physical activity organizations and programs in Saint John, New Brunswick 

  N % of Programs Using this Method 
Facebook 69 93.2% 
Website 58 80.6% 
Instagram 18 36.7% 
Wellness Expos 12 27.3% 
Twitter 10 22.2% 
Radio 8 19.0% 
Newspaper 8 18.6% 
Billboard 7 16.7% 
Word of Mouth 6 12.2% 
Posters 3 6.1% 
TV 3 7.1% 
Vehicle Branding 3 6.1% 
You Tube 3 6.1% 
Online Newsletter 1 2.0% 
Kijiji 1 2.0% 
Discover SJ Booklet 1 2.0% 

 
Because of the large number of programs held within sport facilities, access to 

other sport-based areas was found at all of these opportunities. In particular: basketball 

courts at 29.2% of opportunities, volleyball courts were available at 21.5%, soccer and 

football fields at 16.9%, tennis courts at 13.8%, baseball fields at 6.2%, and arenas were 

available at 9.2% of opportunities. Physical activity locations were also found to have 

access to trails (13.8%), either in the park they were held, or in conjunction with the 

facility (see table 11). Signs regarding hours of operation were posted at 19.4% of 
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locations, and rule signs were posted at 45.0% of locations. Rule signs did not always 

correspond with the specific activity that would be taking place but also included facility 

etiquette, no-smoking signs, parking rules, or directions to the activity.  

Table 11: Features available at physical activity opportunities in Saint John 

  N 
% of Opportunities with 

Feature 
Basketball Courts 19 29.2% 

Yoga, Dance, Exercise Studio 17 26.2% 
Exercise Stations 16 24.6% 
Volleyball Courts 14 21.5% 

Soccer/Football Field 11 16.9% 
Trails 9 13.8% 

Tennis Courts 9 13.8% 
Martial Arts Padded Studio 6 9.2% 

Arena 6 9.2% 
Baseball Field 4 6.2% 

Pool 4 6.2% 
Running Track 4 6.2% 

Lakes or Rivers 2 3.1% 
Bowling Lanes 2 3.1% 

Boxing Ring 1 1.6% 
Curling Rink 1 1.6% 

 

Most physical activity program locations had sidewalk access (89.2%) between 

the location and nearest public transportation stop. The programs that did not have 

access were on rural roads, and while the public transportation went to and from these 

places, participants would have to use the shoulder of the road to walk to the program. 

Indoor bathrooms were available to participants at 92.2% of physical activity locations. 

The programs that did not have indoor washrooms were all held outside on a field or 

trail, or along city streets, where indoor access was not feasible. Only 4.7% of physical 

activity opportunities had outdoor bathroom access for their participants, and shower 
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and locker rooms were available at 50.8% of physical activity program locations. Only 

4.7% of physical activity opportunities did not have garbage containers, all of these 

programs were held on trails or city streets. Access to free and clean drinking water was 

available at 54.1% of activities, which included drinking fountains, clean/filtered tap 

water, and water bottles that were provided to participants at no cost.  

Table 12: Amenities available to participants at physical activity programs in Saint John. 

  N % of Opportunities with Amenity 
Garbage Container 61 95.3% 

Indoor Bathroom 59 92.2% 
Sidewalk 58 89.2% 
Benches 44 67.7% 

Outdoor Lighting 34 52.3% 
Fountain 33 54.1% 

Landscaping 32 49.2% 
Shower/Locker Room 32 50.8% 

Bike Rack 9 13.8% 
Picnic Tables 9 13.8% 

Shelters 5 7.7% 
Outdoor Bathroom 3 4.7% 

 

Outdoor lighting was present at 52.4% of physical activity opportunities. This 

included field lighting where applicable, as well as parking lot lighting. Parking lots had 

to have lighting from the entrance/exit to the parking lot in order to be considered to 

have outdoor lighting (for example a streetlamp pointed away from the parking lot did 

not count). 

Bike racks were only available at 12.7% of opportunities, and outdoor shelters at 

6.3%. Three physical activity opportunities noted that because they rented their space, it 

made installing bike racks unfeasible. Other amenities that were observed such as 

fountains, landscaping, and shelters are summarized in Table 12. 
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Incivilities at physical activity opportunities were overall low. The highest 

reported incivility was a lack of grass (41.3%), which included locations that were not 

held outside, and often took place in strip malls. The next highest incivility was 

maintenance needed (20.6%), which included broken benches, stairs or equipment and 

general painting and aesthetic upkeep, followed by litter and overgrown grass (11.1% 

and 9.5% respectively) (see Table 13).  

Table 13: Incivilities present at the locations of physical activity programs in Saint John. 
*Dog Refuse, Unattended Dogs, and Sex Paraphernalia not included due to no incidents.  

 N % of Locations with Incivility 
No Grass 26 41.3% 

Maintenance Needed 13 20.6% 
Litter 7 11.1% 

Overgrown Grass 6 9.5% 
Graffiti 5 7.9% 

Evidence of Alcohol or Substance Use 4 6.3% 
Difficult to Find Entrance 1 1.6% 
Broken or Damaged Items 1 1.6% 

Cages on Windows 1 1.6% 
  

 The number of amenities, features, and incivilities were counted for each 

physical activity program. On average, there were 2.18 out of a possible 16 features, 

5.73 amenities out of a possible 12, and 0.97 incivilities out of a possible 12 (see table 

14). 

Table 14: Mean count of Amenities, Features, and Incivilities present at physical activity programs in Saint John 
 Mean (SD) 
Features 2.18 (±1.66) / 16 
Amenities 5.73 (±2.27) / 12 
Incivilities 0.97 (±1.03) / 12 

 

Finally, food vendors were present at 11 physical activity programs (11.1%) (see 

Table 15). This did not include food vendors that existed but were not open at the time 
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of operation of the physical activity program. Food vendors located near physical 

activity opportunities were not included in the observation. All food vendors sold high 

sugar beverages, low calorie beverages, and water, as well as sweets or baked goods. 

Fresh fruits and vegetables were available at 66.7% of locations and fried fruits or 

vegetables and higher fat foods were available at 44.4%. 

Table 15: Food vendors present and operating at physical activity programs in Saint John, and the types of food 
sold. 

Food Vendor 
N % of Opportunities with Food 

Vendors 
11 11.1% 

  N % of Opportunities with Type of 
Food 

Food 
Types 

Fresh Fruit 6 66.7% 
Fresh Vegetables 6 66.7% 
Fried Fruit or Vegetables 4 44.4% 
High Sugar Beverages 11 100.0% 
Low Calorie Drinks 11 100.0% 
Water 11 100.0% 
Higher Fat Foods 7 77.8% 
Sweets/Baked Goods 11 100.0% 
Salty Snacks 8 88.9% 
Low Fat/Sugar/Salt 
Options 8 88.9% 

 

Physical activity programs were then assessed using spatial autocorrelation 

(Moran’s I) to determine if there was a correlation between location of programs and 

cost of access (free, membership, or pay-per-use). For this, a z-score above 1.99 would 

indicate statistically significant clustering, however, for the relation of physical activity 

programs and cost, the z-value was found to be 0.79, and a p-value <0.05, therefore the 

null hypothesis could not be rejected and it could not be determined that the location of 

physical activity programs was related to cost 
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 Physical activity programs were then mapped based on the accessibility of 

programs (cost, membership fee, pay-per-use) (Figure 13). Hot spot and cluster analyses 

relative to cost were unable to be conducted, as no single category (free, membership, 

pay-per-use) had over 30 data points and it could not be significantly determined if there 

was any relation to accessibility of programs and population. Visually no trends were 

seen, as the programs appear to be randomly scattered throughout each cluster (Figure 

13). 

 

Physical activity programs that targeted sub- groups, such as women only, men 

only, non-binary individuals, or those with mobility issues were then mapped (Figure 

13). These programs were also found within the high cluster areas, however, the mean 

spot for programs shifted lower, and the standard deviation of these programs decreased 

to an approximately 1 km radius. Fewer programs meant these results were slightly 

Figure 13: Physical activity programs in Saint John by cost type (free, membership, pay per use). 
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skewed, however, they still followed the highly centralized pattern of physical activity 

programs.  

 

Finally, physical activity programs that were targeted to a specific health status 

of participants were mapped in Figure 14. These programs were more dispersed, so 

while the mean was in the same area, the standard deviation of these programs covered a 

larger square footage of approximately 5 km west or east, and 6 km north or south from 

the mean.  

 

 
 
 

Figure 14: Physical activity programs in Saint John, New Brunswick that are targeted to minority and specific 
groups. 
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Figure 15: Physical activity programs that are targeted to a specific health status of participants in Saint John, 
New Brunswick. 
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Physical Activity Program Data Collection Template 
Completed by Research and Program Organizers/Leaders 

PA Organization Title:       
PA Organization Address:       
Phone Number:       
Phone Number:       
Email:       

PA Organization ID: 00 Visit Date:        

Initial Contact Date:       
Second Contact Date:       
Third Contact Date :       

Method:       
Method:       
Method:       

Reached:  Yes          No 
Reached:  Yes          No 
Reached:  Yes          No 

  
The following information WILL be publicly available: 

1. Setting (check all that apply) (PARA, CHESS):   
 Fitness Club    Park 

 Sport Facility    Trail 

 Community Centre    Church 

 School     Other       

2. Cost (check all that apply) (PARA): 

 Free     Class/Per use Fee 

 Membership fee    Other       

a. Cost ($):        

3. Hours of Operation (check all that apply) (PARA, CHESS, Researcher):  

 Monday  Open:       Close:       

 Tuesday  Open:       Close:       

 Wednesday Open:       Close:       

 Thursday  Open:       Close:       

 Friday  Open:       Close:       

 Saturday  Open:       Close:       

 Sunday  Open:       Close:       

4. Is it open to the public year-round? (CHESS)    Yes   No 
If not, which seasons?  Spring  Summer  Fall   Winter 

5. Access for Disabled Persons: (Researcher)    Yes   No 

6. Is the facility less than 0.5km from public transportation? (CHESS)  

 Yes   No 
7. First Aid Kit on Site: (Researcher)     Yes   No 

8. AED on Site: (Researcher)      Yes   No 
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9. Features: (PARA)  

a. Baseball/Softball Field    Yes    No 

b. Basketball Courts     Yes    No 

c. Soccer Field      Yes    No 

d. Exercise Stations     Yes    No 
e. Pool > 3ft deep     Yes    No 

f. Sidewalk      Yes    No 

g. Tennis Courts     Yes    No 
h. Trails – running/biking    Yes    No 

i. Volleyball Courts     Yes    No 

j. Lakes/River for Swimming    Yes    No 
k. Running Track     Yes    No 

l. Ice Skating Arena     Yes    No 

m. Dance Studio      Yes    No 

n. Yoga/Pilates Studio     Yes    No 
o. Gymnastics Studio     Yes    No 

p. Other            

10. Amenity: (PARA) 
a. Bathrooms (indoor)     Yes    No 

b. Shower/Locker rooms    Yes    No 

c. Drinking Fountain(s)     Yes    No 
d. Garbage Containers     Yes    No 

e. Bathrooms (outdoor)    Yes    No 

f. Benches      Yes    No 

g. Landscaping Efforts     Yes    No 
h. Outdoor/Field Lighting    Yes    No 

i. Picnic Tables      Yes    No 

j. Shelters      Yes    No 
k. Bike Rack      Yes    No 
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11. Childcare Services Provided on Site:  (Researcher)   Yes    No 
a. Hours of Childcare:  

 
 Monday Hours:       -               –       

 Tuesday Hours:       –               –       

 Wednesday Hours:       –               –       

 Thursday Hours:       –               –       

 Friday  Hours:       –               –       

 Saturday Hours:       –               –       

 Sunday  Hours:       –               –       

b. Cost ($):       

Per:   Visit   Week   Other       

12. Target age ranges of adult participants (19-65) (check all that apply): 
(Researcher) 

 Young Adult   Middle Age   Older Adult 

13. Target genders of adult participants: (Researcher) 

 Men and Women   Women   Men 

14. Entrance fitness level required (check all that apply): (Researcher) 
    Newly/Lightly Active  Moderately Active  Very Active  

15. Skill level required to participate (check all that apply): (Researcher) 
    Beginner    Intermediate  Advanced 

16. Equipment needed: (CHESS)  

 Provided   Bring Your Own   Not Needed 
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The following information WILL NOT be made publicly available: 
17. Weekly Number of Participants (approximately): (Researcher)  

 0 – 50  51-100  100 – 500   500 – 1000  1000 and above 

18. Are there programs targeted to specific cultural or minority groups? 
(Researcher) 

 Yes  No 

a. If yes, what types?       

19. Targeted health status of participants: (Researcher)    
 No Specific Target 

 Targets those with a Specific Disease/Illness/Injury 

      What Disease/Illness/Injury?       

20. Staff/Volunteer Qualifications:  (Researcher)   

 Peer Led   Trained Personnel   Other       

21. Strategies used to promote the organization (check all that apply): 
(Researcher)  

 Facebook     Website   

 Twitter     Instagram  

 Billboard/Roadside Sign   Newspaper Advertising 
 Radio Advertising   Television Advertising 

 Wellness Expos    Other       

22. Are there programs that target rehabilitation (i.e. from physical injury, 
diseases such as cancer, heart disease, or type II diabetes, mental health, or 
addictions) specifically? (Researcher) 

 Yes    No 

i. If yes, would you be willing to schedule a time (approximately 
30 minutes) to meet to discuss the programs’ development, 
goals, and participation?     Yes   No 

Contact Information: 
 Name:       

    Phone Number:       
  



 159 

Physical Activity Site Observation Template 
Completed by Researcher 

Information Collected During Observation:  
23. Incivilities (PARA) 

a. Broken Glass      Yes    No 

b. Dog Refuse      Yes    No 

c. Dogs Unattended     Yes    No 
d. Evidence of Alcohol/Substance Use  Yes    No 

e. Graffiti       Yes    No 

f. Litter       Yes    No 
g. No Grass      Yes    No 

h. Overgrown Grass     Yes    No 

i. Sex Paraphernalia     Yes    No 
j. Broken/Damaged Items    Yes    No 

k. Maintenance Needed    Yes    No 

l. Other:            

24. Signage – Hours: (PARA)    Yes    No 

25. Signage – Rules: (PARA)    Yes    No 

26. Is there a food vendor on premises? (CHESS)   Yes   No 

a. What foods are available if there is a food vendor? (CHESS) 
 Fresh Fruits 

 Fresh Vegetables 

 Fried Fruits and/or Vegetables 

 Sugar-Sweetened Beverages 

 Low Calorie Drinks 

 Water 

 Higher fat foods (French fries, hot dogs, etc.) 

 Sweets (desserts, cookies, etc.) 

 Salty Snacks (chips, etc.) 

 Low Fat/Salt/Sugar Options 

27. Partnerships (other organizations, physicians, rehabilitation clinics, etc.): 
(Researcher)    Yes   No 

If yes, what type?       
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Completed Physical Activity Resource Data Collection Template 
PA Organization Title: John Mallory Fitness 
PA Organization Address: 86 Germain St 
Phone Number:  
Phone Number:       
Email:  

PA Organization ID: 095 Visit Date: 9/19/18  

Initial Contact Date: 9/15/18 
Second Contact Date:       
Third Contact Date :       

Method: Email 
Method:       
Method:       

Reached:  Yes          No 
Reached:  Yes          No 
Reached:  Yes          No 

  
The following information WILL be publicly available: 

28. Setting (check all that apply):   

 Fitness Club    Park 

 Sport Facility    Trail 

 Community Center    Church 

 School     Other       

29. Cost (check all that apply): 

 Free     Class/Per use Fee 

 Membership fee    Other typically 10 sessions 

a. Cost ($):  345 taxes in for 10 sessions for 30 minutes 

30. Hours of Operation (check all that apply):  
 Monday  Open: 7:00 AM Close: 6:30 PM 

 Tuesday  Open: 7:00 AM Close: 6:30 PM 

 Wednesday Open: 7:00 AM Close: 6:30 PM 

 Thursday  Open: 7:00 AM Close: 6:30 PM 

 Friday  Open: 7:00 AM Close: 1:00 PM 

 Saturday  Open:       Close:       

 Sunday  Open:       Close:       

31. Is it open to the public year round?    Yes   No 

If not, which seasons?  Spring  Summer   Fall  Winter 

32. Access for Disabled Persons:       Yes   No 
33. Is the facility less than 0.5km from public transportation?   Yes   No 

34. First Aid Kit On Site:       Yes   No 

35. AED on Site:         Yes   No 
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36. Features:   

a. Baseball/Softball Field    Yes    No 

b. Basketball Courts     Yes    No 

c. Soccer Field      Yes    No 

d. Exercise Stations     Yes    No 
e. Pool > 3ft deep     Yes    No 

f. Sidewalk      Yes    No 

g. Tennis Courts     Yes    No 
h. Trails – running/biking    Yes    No 

i. Volleyball Courts     Yes    No 

j. Lakes/River for Swimming    Yes    No 
k. Running Track     Yes    No 

l. Ice Skating Arena     Yes    No 

m. Dance Studio      Yes    No 

n. Yoga/Pilates Studio     Yes    No 
o. Gymnastics Studio     Yes    No 

p. Other            

37. Amenity: 
a. Bathrooms (indoor)     Yes    No 

b. Shower/Locker rooms    Yes    No 

c. Drinking Fountain(s)     Yes    No 
d. Garbage Containers     Yes    No 

e. Bathrooms (outdoor)    Yes    No 

f. Benches      Yes    No 

g. Landscaping Efforts     Yes    No 
h. Outdoor/Field Lighting    Yes    No 

i. Picnic Tables      Yes    No 

j. Shelters      Yes    No 
k. Bike Rack      Yes    No 
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38. Childcare Services Provided on Site:    Yes    No 
a. Hours of Childcare:  

 
 Monday Hours:       -              –       

 Tuesday Hours:       –               –       

 Wednesday Hours:       –               –       

 Thursday Hours:       –               –       

 Friday  Hours:       –               –       

 Saturday Hours:       –               –       

 Sunday  Hours:       –               –       

b. Cost ($):       

Per:   Visit   Week   Other       

39. Target age ranges of adult participants (19-65) (check all that apply): 

 Young Adult  Middle Age   Older Adult 

40. Target genders of adult participants:  
 Men and Women  Women   Men 

41. Entrance fitness level required (check all that apply): 
    Newly/Lightly Active  Moderately Active  Very Active  

42. Skill level required to participate (check all that apply):  
    Beginner   Intermediate   Advanced 

43. Equipment needed:  

 Provided   Bring Your Own   Not Needed 
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The following information WILL NOT be made publicly available: 
44. Weekly Number of Participants (approximately):  

 0 – 100  100 – 500    500 – 1000   1000 and above 

45. Are there programs targeted to specific cultural or minority groups?  

 Yes  No 
a. If yes, what types?       

46. Targeted health status of participants:     

 No Specific Target 

 Targets those with a Specific Disease/Illness/Injury 

      What Disease/Illness/Injury?       

47. Staff/Volunteer Qualifications:     
 Peer Led   Trained Personnel   Other       

48. Strategies used to promote the organization (check all that apply):   

 Facebook     Website   

 Twitter     Instagram  
 Billboard/Roadside Sign   Newspaper Advertising 

 Radio Advertising   Television Advertising 

 Wellness Expos    Other Word of mouth/client 
promotions 

49. Are there programs that target rehabilitation (i.e. from physical injury, 
diseases such as cancer, heart disease, or type II diabetes, mental health, or 
addictions) specifically?  

 Yes    No 

i. If yes, would you be willing to schedule a time (approximately 
30 minutes) to meet to discuss the programs’ development, 
goals, and participation?     Yes   No 

Contact Information: 

 Name:       
    Phone Number:       
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APPENDIX B: Rehabilitation-focused Physical Activity Program Questionnaire 
Completed by Program Leaders and Organizers 
PA Organization Title:       
PA Organization Address:       
Rehabilitation Program(s) Title:       
Phone Number:       
Phone Number:       
Email:       

PA Organization ID:       Visit Date:       

Initial Contact Date:       
Second Contact Date:       
Third Contact Date :       

Method:       
Method:       
Method:       

Reached:  Yes        No 
Reached:  Yes        No 
Reached:  Yes        No 

 
1. How was the rehabilitation program developed?       

a. Were behavior change theories employed?    Yes 

  No 
b. Were previous programs or research used?    Yes 

  No 
2. What is the avenue for participants to access the program? 

 Referral       

 Walk-in 

 Other       

3. At what point(s) in their recovery do participants begin?       
4. What is the length of the program? 

 On-going 

 Set end date How long does the program last?       

5. What are the fitness components of the program? (check all that apply) 
 Resistance Training   Balance 

 Aerobic     Flexibility 

 Other       

6. Is the program tailored to individuals or similar for everyone? 
 Tailored to each individual 

 Group does same activity 

 Most do same activity with options for tailored intervention 
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7. Are the goals of this training program different than that of physical activity 
programs that do not focus on rehabilitation?    

 Yes    No 
If yes, what are they?       

8. Does the program include special equipment or adaptations for those with 
physical disabilities? 

 Yes    No 

If yes, what are they?       

9. What is the approximate age of participants attending? 
 19-34   35-50   51-65  

10. How do participants pay for the program? 
 Out of Pocket  Subsidized costs 

 Insured   WorkSafe NB 

 Other       

11. Do the program leaders require special skills or training?  
 Yes    No 

If yes, what are they?       

12. Is there an evaluation of the program?   Yes   No 
13. What do you do with information about patient outcomes?       
14. Are any community, health or research organizations/groups involved in 

offering the program?  Yes    No 
If yes, what are they?       

15. Are there any community engagement practices specific to the rehab 
program? 

 Support from community (i.e. funding, donations, events) 

 Efforts to engage participants in the community 

 Other       

Notes: _______ 
  

Completed by (initials) :       Date completed :       
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