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ABSTRACT 

 

Background: Physical activity and diet play a critical role in the primary and secondary 

prevention of several chronic diseases. In Saskatchewan, 35% of adults are reported to be obese, 

which is partly attributable to physical inactivity and an unhealthy diet. In addition, individuals 

living in urban areas are faced with an increased risk of an unhealthy lifestyle due to the structure 

of the built environment (BE). Regardless, attempts to transform BE have met with mixed results. 

An essential contributor to the heterogeneity found in the success of the BE interventions is ‘public 

acceptability’. However, current knowledge about the acceptability of diverse BE interventions is 

limited. Additionally, information on how individual and neighbourhood-level factors influence 

acceptability is lacking.  

Purpose: The purpose of this study was to estimate the current level of public acceptability of 

diverse built environment interventions varying in intrusiveness that support healthy eating and 

physical activity in Saskatoon and Regina and to identify individual and neighbourhood-level 

factors associated with the level of acceptability of diverse interventions. 

Method: This study used a subset of data from “THEPA” - Targeting Healthy Eating & Physical 

Activity: Citizens' perspectives, with linkage to respondents’ neighbourhood-level factors using 

data from the Canadian Urban Environmental Health Research Consortium (CANUE). A sample 

of 2133 respondents was analysed using multi-level logistic regression. Missing observations were 

treated by multiple imputation procedure. Outcome variables were ‘agreement’ to implement 12 

and 26 BE interventions related to food and physical activity. Independent variables were 

individual and neighbourhood-level factors. Interventions were ordered according to the level of 

intrusiveness as per Nuffield’s intervention ladder.  
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Results: Overall, individuals were more agreeable to implementing the least intrusive 

interventions in both the food and physical activity domain; even so, the public support differed 

by the type of intervention. In addition, the likelihood of support across different levels of the 

intervention varied by gender, immigration status, Indigenous status, employment, education, and 

neighbourhood ethnic concentration. Notably, women showed a higher likelihood of support for 

all levels of interventions. However, no strong relationship between neighbourhood-level 

attributes and acceptability was detected.  

Conclusion: Individual factors strongly influence public acceptability, and the degree of support 

varies for different levels of intrusion. This study provides previously lacking evidence on the 

acceptability of diverse BE interventions, the influence of intervention intrusion, and individual 

and neighbourhood attributes on acceptability. Further investigation, including the individuals’ 

lived experiences, is needed for better understanding of the variations observed.  

 

Keywords: Built environment; Physical activity; Healthy diet; Interventions; Policies; 

Acceptability 
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CHAPTER 1 

INTRODUCTION 

 

1.1 Background  

Non-communicable diseases (NCDs) are the leading cause of death globally and one of the major 

health challenges in recent decades(1). In 2016, they were responsible for 71% of deaths 

worldwide(2). Cardiovascular diseases, cancers, chronic respiratory diseases, and diabetes were 

among the leading NCDs accountable for these deaths(3). In Canada, NCDs account for 88% of 

all deaths(3), and there is a 10.7% probability of dying from these four leading NCDs(4). The 

leading risk factors for NCDs(5) and global mortality(6) include high blood pressure, tobacco & 

alcohol use, raised blood glucose, physical inactivity, unhealthy diet, and overweight and obesity.  

Diet and physical activity are integral to daily living and have a strong influence one’s 

health(7). Overwhelming evidence supports the importance of physical activity and a healthy diet 

in the primary and secondary prevention of several chronic diseases (8–17). Regular physical 

activity has been proved to be an effective preventative strategy, reducing 20–30% risk of at least 

25 chronic medical conditions in adults who attain at least 150 minutes of moderate-intensity 

physical activity per week(11,18). Physical activity is also associated with improved mental health 

through reduced stress, anxiety, and depression(19–23). However, physical inactivity is seen as a 

significant health crisis globally. Almost 3.2 million global deaths each yearly are attributable to 

insufficient physical activity(24). According to a recent report, 30% of Canadian adults are 

physically inactive(3), accounting for an estimated $6.7 billion direct and indirect healthcare costs, 

7.4% of the overall healthcare costs(25).  
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Further, physical activity and diet are key modifiable risk factors that drive the obesity 

pandemic(26–28). Obesity, in turn, is a significant risk factor for several chronic conditions, 

including hypertension, diabetes mellitus, cardiovascular disease, hypertriglyceridemia, and high 

cholesterol(29–31). In the 2018 national survey, 26.8% of Canadian adults (7.3 million) were 

classified as obese, while 36.3% were classified as overweight (32). Obesity will affect more than 

one in three Canadian adults by 2031(33). Further, the 2018 report indicates that nearly 35% of 

Saskatchewan adults are obese(32) – one of the highest rates in Canada. Thus, to address these 

ballooning health consequences, policymakers and researchers have shifted their focus on 

population interventions that increase energy expenditure (34–38) and reduce energy intake (39–

46). 

The built environment has a facilitative role in promoting a healthy lifestyle, especially 

being physically active and adopting a healthy diet(47–52). Therefore, policies and interventions 

that modify the built environment have been considered crucial to changing the population’s diet 

and physical activity pattern.  Schulz and Northridge(53) define the built environment as that part 

of the physical environment that “encompass all of the buildings, spaces, and products that are 

created or significantly modified by people...”. Accordingly, neighbourhood built environment can 

promote opportunities for physical activity through good access to recreation facilities(47,54,55);  

improved mode of transport(47); accessible pathways for nonmotorized transport(56,57);  safety 

lighting(58); incentives to promote physical activity(59); improved aesthetic qualities of the 

area(60); and improved perceived neighbourhood safety(60), and encourage healthy food habits 

through increased access to affordable and nutritious food(61)(56); and access to food outlets(62) 

and, supermarkets(63). In Canada, about 80% of the population lives in an urban or suburban 

area(64). Residents of urban and suburban neighbourhoods are generally more likely to lead a 
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sedentary lifestyle, have easy access to unhealthy food, and engage in less physical activity(65). 

Urban sprawl(66) has consistently been linked to low physical activity and an unhealthy diet(66–

71). The 2017 Public Health Agency report(65) indicates the importance of building healthy 

communities through redesigning cities for improved health outcomes among Canadians.  

Consequently, several attempts have been made to transform the built environment to 

increase opportunities for and reduce barriers to physical activity and a healthy diet. However, 

these interventions have shown mixed success. For instance, improving the quality of parks and 

playgrounds has been shown to generate positive impacts on physical activity (72,73); on the 

contrary, studies have also shown a decline in park use and physical activity after built environment 

transformation(74).  

A recent systemic review(73) indicates that of the five studies that assessed physical 

activity impacts due to new park amenities and new paths/trails, two found a positive change in 

physical activity level in users. Two other studies assessed changes in total physical activity after 

active transportation intervention, and one found a positive result. Another study evaluated 

whether or not state health policies changed parents’ activity levels and found that fathers showed 

an increase in physical activity but not mothers. Further, the review found that improvements to 

the food environment through local or school policies were shown to be more successful than 

interventions posting nutritional information.  

An essential contributor to the heterogeneity found in the success of built environment 

interventions and their likelihood of implementation may be the ‘public acceptability’. As 

proposed by Sekhon and colleagues (75), acceptability is a “multi-faceted construct that reflects 

the extent to which people delivering or receiving a healthcare intervention consider it to be 
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appropriate, based on anticipated or experienced cognitive and emotional responses to the 

intervention.” 

Further, the multidimensional framework(76) suggested by Kitson and colleagues 

illustrated that a successful intervention is a function of the relation between the nature of the 

evidence, the context or environment into which the research is to be placed, and the method or 

way in which the process is facilitated. Similarly, Proctor and colleagues(77) denoted that the 

success of any intervention can be conceptualised as a function of three important determinants - 

effectiveness, acceptability, and sustainability of the intervention. If an intervention is considered 

acceptable, people are more likely to adhere to it and benefit from it. Conversely, behavior change 

is unlikely to occur if interventions unaccepted by the target population are implemented(78,79).  

To date, few studies have investigated the acceptability of the intervention to deliverers 

alone (e.g., municipal officers, councillors, etc.)(80–82).  However, knowledge of the prospective 

(anticipated) acceptability of the public (intervention receivers) is vital to avoid unnecessary 

resource depletion and aid in designing effective built environment interventions to guarantee the 

best outcomes achievable with available resources(75). In addition, several studies(83) so far have 

investigated how neighbourhood-built environment characteristics may affect health outcomes. 

For instance, Riva, Gauvin, and Barnett conducted a systemic review(84) that examined multi-

level investigations of small area effects on health published since 1998.  The authors concluded 

that part of the variation in health was significantly associated with area context independently of 

individual characteristics. However, evidence on how neighbourhood characteristics may 

influence individuals’ perceptions on the implementation of built environment interventions is 

lacking. 
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Many interventions and policies to transform the built environment favorable for active 

and healthy living are still being developed and implemented. However, the available evidence is 

insufficient to identify which specific built environment intervention would have the most impact 

on physical activity and diet for which group of individuals or area of residence. Thus, providing 

evidence on what works, for whom, and under what contextual circumstance will prove valuable 

for policymakers and other researchers(85).  

The purpose of this study, therefore, is to estimate the level of public acceptability of 

diverse built environment interventions varying in intrusiveness that support healthy eating and 

physical activity in urban neighbourhoods of Saskatoon and Regina and to identify individual and 

neighbourhood level factors associated with the level of acceptability of diverse interventions.  

 

1.2 Rationale of the study 

The present study used a subset of pan-Canadian data and focussed on two cities in the 

province of Saskatchewan, Saskatoon and Regina. A higher prevalence of obesity rates in the 

province of Saskatchewan demands action. As urban populations face an increased risk of 

unhealthy lifestyle due to the structure of the built environment that reduces mobility and increases 

the opportunity for unhealthy food habits, built environment interventions that may improve the 

population’s diet and physical activity in the two cities are pertinent. Because intervention 

strategies are more likely to instigate behavior change when they are considered acceptable by the 

target population, the findings of this study may hold critical practical implications for 

policymakers and intervention planners. In addition, focusing on these two cities where there is 

much local knowledge of built environment changes will allow a deeper understanding of how the 

current state may have affected people’s decision-making process and, thereby, the study findings.  
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1.3 Specific objectives of the study 

1. Estimate the current level of acceptability of built environment interventions1 varying in 

intrusiveness (i.e., as per intervention ladder) that support healthy eating and physical 

activity in urban neighbourhoods of Saskatoon and Regina. 

2. Identify individual and neighbourhood-level characteristics that are associated with the 

acceptability of built environment interventions varying in intrusiveness that support 

healthy eating and physical activity 

a. Identify individual and neighbourhood-level characteristics that are associated with 

overall acceptability of built environment interventions that support healthy eating 

and physical activity 

b. Examine how the association varies for different levels of intervention intrusiveness  

1.4 Research hypotheses  

▪ Built environment interventions that are more intrusive will be viewed as less acceptable 

than less intrusive interventions 

▪ Individuals living in areas that are more supportive of healthy eating and physical activity 

will view built environment interventions as more acceptable than individuals living in 

areas that are less supportive of healthy eating and physical activity 

 

 

 

 
1 The built environment interventions included in the study range from direct transformations to the physical 

environment (e.g., separate bike lanes) to policies that influence the physical environment, services, and products (e.g., 

tax on sugar beverages). 
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CHAPTER 2 

LITERATURE REVIEW 

 

2.1 Introduction 

The current state of unhealthy living can be attributed, in part, to the shift in the food 

environment(86). Food environments provide easy access to low nutrient high energy-dense fast 

foods, processed foods, saturated fats, and sugar-sweetened beverages(87–89), and rapid 

urbanization and land use policies in urban areas which has resulted in increased dependence on 

motor vehicles(68) and decreased physical mobility(69). All these changes are shaped by the 

spatial structure of the built environment(71,90), which has led to equally marked shifts in energy 

imbalance(90). In an article published in 1998(91), Hill and Peters reported on the environmental 

influence on food intake and physical activity. Further, in their classical work(92), Egger and 

Swinburn demonstrated the ecological approach to the obesity pandemic where biological, 

behavioral, and environmental factors influence the equilibrium levels of body fat through the 

mediators – food intake and physical activity. To date, several studies have documented the diverse 

ways in which the built environment affects individuals’ energy intake and expenditure. However, 

approaches to transform the built environment in favor of increased physical activity and healthy 

food habits have met with limited success(73). This is primarily due to the lack of agreement 

among the public, who are the key stakeholders of these interventions(75,93). So far, numerous 

studies have evaluated public support for various behavioral interventions, including smoking and 

alcohol use, and few studies have done so for built environment transformations to promote 

physical activity and a healthy diet. But, no studies have investigated both individual and 

neighbourhood-level predictors of acceptability of diverse built environment transformations.  
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2.2.1 Role of the built environment on diet  

 

The built environment includes many factors that influence dietary habits, such as government and 

industry policies; accessibility to and type and location of supermarkets and restaurants; available 

food options, price, promotion, placement, nutrition information; and media and advertising(94). 

Several systemic reviews(52,95,96) have cited support for a significant association between these 

aspects of the built environment and individuals’ diet.  

Having healthy food available and affordable in food retail and foodservice settings allows 

people to make healthier food choices. A recent study(61) reported that the residents of 

neighbourhoods with limited access to affordable and nutritious food are more likely to be 

overweight. Similarly, a previous review(47) supported that communities with easy access to 

healthy foods tend to have a healthier diet. Furthermore, in a study conducted on the urban 

population, aspects of the neighbourhood food environment influenced fruit and vegetable 

intake(97). In that line, Zenk and colleagues found that the presence of a large grocery store within 

0.5 mile was positively related to fruit and vegetable consumption(97).  

Similarly, Rose and colleagues found that those with easy access to supermarkets had 84 

grams of increased consumption of fruits(98). In addition, Moore and colleagues found that 

participants with no supermarkets near their homes were 25-46% less likely to have a healthy diet 

than those with the most stores(48). This association between proximity to supermarket/food stores 

and diet patterns has consistently been supported by many other studies(63,84,99,100), including 

a recent scoping review of reviews(101). Besides, Papas and colleagues found that the number of 

residents per fast-food restaurant and the number of square miles per fast-food restaurant were 

significantly associated with the prevalence of obesity. Further, lower area prices for fruits and 

vegetables and the presence of supermarkets were associated with a decrease in BMI (Body mass 



 9  

index). In contrast, the presence of convenience stores was associated with a higher prevalence of 

obesity (62).  

Furthermore, in their review(73), Mayne and colleagues showed that some policies and 

built environment interventions, such as banning or restricting unhealthy foods and altering 

purchase/payment rules for low-income food vouchers, can improve diet. In contrast, in their 

review(102), Faith and colleagues found strong evidence suggesting subsidization/ taxing 

influences food purchase but not necessarily food consumption. However, the review confirmed 

that easy access to food influences food purchases as well as food intake. In another systemic 

review conducted by Hasanthi and colleagues to assess the impact of new food store intervention 

on selected health outcomes, it was revealed that BMI and self-rated health did not show any 

significant improvement but perceptions of food access, neighbourhood satisfaction and 

psychological health improved. However, the authors concluded that longer follow-up is needed 

to provide stronger evidence.  

In another systemic review(103), the authors of the study revealed that policies and 

practices that successfully reduce the size, availability, and appeal of larger‐sized portions, 

packages, individual units, and tableware could control overeating. One study(104), for instance, 

found that customers at restaurants with menu labeling purchased food with 151 fewer kilocalories 

and decreased fat and sodium compared to customers at restaurants without labeling.  

According to the latest scoping review of reviews conducted by Dixon and colleagues, 

investigating the association between the built environment and dietary intake, physical activity, 

and obesity, a significant association was found between greater access to supermarkets and higher 

diet quality and access to fast-food outlets and poor diet quality(105).  
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2.2.2 Role of the built environment on physical activity  

A substantial number of studies has demonstrated the link between the characteristics of built 

environment and individual’s physical activity level(47,54,57,58,60,74,85,90,101,106,107). 

Certain community designs have strong potential to contribute to increased physical activity. For 

instance, numerous systemic reviews(58–60,62,90,108–110) have shown strong evidence for an 

increased level of physical activity with enhanced access to places for physical activity; zoning; 

creation of walking and bicycle trails, play space, and sidewalk; increased neighbourhood 

walkability; availability of green space such as parks; enhanced aesthetic qualities of the area; 

provision of incentives to promote physical activity; and creation of physical activity and 

recreational facilities. In a recent scoping review of reviews conducted by Dixon and colleagues, 

a positive association was found between physical activity and walkability in 83% of the reviews, 

followed by access to recreational facilities in 70% of the reviews, nearby shops and services in 

67% of the reviews, and parks and trails in 63% of reviews. The review also indicated that eight 

meta-analyses reported a significant association between built environment factors and physical 

activity(105).  

Ball and colleagues, in their study(111), found that those who reported proximity to a park, 

beach, a cycle path, shops, or a more aesthetically pleasing environment were more likely to report 

walking – a finding endorsed by systemic reviews conducted by Sallis and Glanz(47), and Riva 

and colleagues(84). In addition, a recent systemic review conducted by Smith and colleagues(72) 

highlighted that providing adequate active transport infrastructure positively impacts physical 

activity in children and adults. Besides, in a study that investigated the dependence on cars in urban 

neighbourhoods of Canada(68), it was found that the odds of a person driving on at least one of 
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their trips during the day was 2.5 times higher for residents of low-density neighbourhoods than 

for residents of high-density neighbourhoods.  

Handy and colleagues(106), in their overview of how the built environment affects physical 

activity, revealed that mixed-use development, street connectivity, and good design can reduce 

barriers and enhance walking and cycling. Similarly, a systemic review of reviews and meta-

analysis conducted by Vet and colleagues showed that neighbourhood appearance, availability of 

exercise facilities, and general accessibility were positively related to physical activity. In contrast, 

the characteristics of neighbourhood residents, traffic safety, and personal safety were unrelated 

to physical activity(54). A natural experiment conducted by Veitch and colleagues proved that the 

intervention park that had improved features showed an increase in park users and the number of 

people observed walking and being vigorously active. In contrast, the control park showed a 

decreased usage(112).  

Though studies on the built environment have produced inconsistent results, taken together, 

all reviews conclude that the built environment can significantly impact individual’s health by 

promoting healthy lifestyle behaviours such as physical activity and a healthy diet. 

 

2.3 Varied success and effectiveness of built environment interventions 

Even though considerable evidence has shown that the built environment influences physical 

activity and diet, attempts to transform the built environment favorable to these behaviors have 

yielded mixed results. An intervention that was effective in one context has been ineffective in 

another. For example, one study that evaluated the impact of park renovation found an increase in 

park use and physical activity(113), while another study found a decline in park use after park 

improvements(74).  
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A systematic review of naturally occurring experiments that evaluated the impact of policy 

and built environment changes confirmed that certain types of interventions had more success than 

others in improving diet and physical activity outcomes. Furthermore, the researchers found that 

most studies that evaluated improvements to the food environment, either through local or school 

policies involving policy bans on certain types of food, showed significant improvements in 

purchasing or self-reported diet. In contrast, studies that simply required posting of nutritional 

information found little effect. In addition, physical activity-related studies found more substantial 

impacts when the intervention improved infrastructure(73). For example, one study indicated that 

the building of a multi-use trail did not demonstrate increased physical activity among adults living 

near the trail(114). At the same time, another similar intervention showed an increase in the level 

of physical activity post-implementation (115). Further, in their systemic review, Smith and 

colleagues demonstrated that infrastructure improvements may predominantly benefit 

socioeconomically advantaged groups (72). One American study(116) that investigated the impact 

of calorie labels in New York City chain restaurants on food purchasing found no change in the 

type of food purchased. In contrast, another study(117) conducted in northern New England and 

New York saw an increase in purchasing of foods and beverages of high nutritional quality after 

nutrition labelling intervention. Similar findings have been reported by Capacci and colleagues in 

their study that evaluated the effectiveness of policies to promote healthy eating in European 

countries. Nevertheless, the authors found heterogeneous effects and success across different 

regions(118).  
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2.4 Public acceptability 

These study-to-study variations observed in the implementation and outcome of interventions can 

be partially accounted for by differences in “context”(119,120). Public acceptability is a key 

component of the context in which behaviour change may be attempted(121). It is also essential 

for the successful implementation of interventions and policies(79,124).  

Acceptability of interventions has long been a focus for researchers. For instance, in 1984, 

Witt, Eliot, and Martens studied the teachers’ acceptability of behavioural interventions used in 

classrooms. The authors believed that interventions found unacceptable by teachers would be used 

less frequently and thus not practical for use in the classroom even if the particular intervention is 

shown to be effective(123).  

In a theoretical framework(75) proposed by Sekhon and colleagues to conceptualise 

acceptability from the perspectives of intervention deliverers and recipients, prospectively and 

retrospectively, acceptability was defined as a “multi-faceted construct that reflects the extent to 

which people delivering or receiving a healthcare intervention consider it to be appropriate, based 

on anticipated or experienced cognitive and emotional responses to the intervention.” Further, the 

proposed framework consisted of seven component constructs: affective attitude, burden, 

perceived effectiveness, ethicality, intervention coherence, opportunity costs, and self-efficacy. In 

addition, the authors indicated that 55% of studies included in their review measured acceptability 

objectively; using indicators such as dropout rates, all-cause discontinuation, the reason for 

discontinuation, and withdrawal rates, whereas 26% of the reviews assessed acceptability using 

self-report measures; which included responses to hypothetical scenarios, satisfaction measures, 

attitudinal measures, reports of individuals on their perceptions of, and experiences with, the 
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intervention, and opened-ended interview questions, and 19% using both objective and self-

reported measures.  

Most interventions are developed and implemented on the assumption that individuals act 

according to their rational self-interest. However, information about how individuals perceive 

various interventions as acceptable is important for policymakers to identify barriers to the 

successful and effective implementation of interventions. Acceptability of an intervention or 

policy can be assessed either prospectively or retrospectively and at different time points: pre-

intervention delivery, during intervention delivery, and post-intervention delivery(75).  

Most previous studies of acceptability have been confined to interventions and policies 

related to smoking and alcohol. According to a systemic review conducted by Diepeveen and 

colleagues regarding public attitudes towards policy interventions aimed at changing tobacco and 

alcohol use, diet, and physical activity, out of 200 studies included, only 39 looked at the 

acceptability of interventions aimed at physical activity and/or diet with no Canadian studies 

contributing to this domain(122).  Further, part of the studies investigating the acceptability of 

built environment interventions focused solely on other stakeholders except for the public. For 

instance, one Canadian study examined the stakeholder perspectives on the development of 

walkable neighbourhoods in Edmonton. The study findings indicated that economic constraints 

and existing social norms, attitudes, and behaviours are common barriers to the development and 

embracement of healthier built environments. However, the study only included municipal 

employees, city councillors, and the private sector as stakeholders and did not investigate the 

public perspective(80). 

Sekhon and colleagues(75) argue that acceptability is an important measure that should be 

assessed before developing and implementing any interventions. Only a few studies have done so. 
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An Australian study used concept mapping to evaluate community members, researchers, 

government, and non-government stakeholders’ perceptions concerning the role of built 

environments in shaping heart health. The study indicated that stakeholders identified “Public 

Open Spaces,” “Quality of Pedestrian Environments,” and the “Public Transit and Traffic” as 

being among the most important and changeable determinants of Cardiometabolic risk. However, 

community members perceived “Street Connectivity” and the “Quality of Pedestrian 

Environments” as less important than other stakeholder groups. The authors concluded that this 

difference in perspective reflected potential stakeholder disparities in their respective beliefs(82).  

One Canadian qualitative study found a notable distinction between high- and low-SES 

students in their perceptions of environmental factors of physical activity. The study reported that 

high-SES students preferred physical activity programs to be within the community, although 

having an accessible facility in close proximity did not appear to be a critical factor for their 

involvement. In contrast, students from the low-SES schools emphasized that the program must 

be close to where they live for them to be able to attend. Further, low SES students reported that 

if the cost were too high, they would not be able to participate in any physical activity programs. 

In addition, low SES youth considered high-quality equipment and well-maintained parks and 

facilities as fundamental for their participation(124).  

Other studies that evaluated the acceptability of built environment intervention have 

focused on absolute acceptability. For example, a recent Canadian study(81) investigated the non-

profit organisations, policymakers, government practitioners and professionals, private businesses, 

and the public perspective on the factors that influence the success and failure of the Biketoria 

cycling network in Victoria, Public Bike Share System in Vancouver, Rapid Bus Transit in 

Saskatoon and built environment interventions in Montreal using concept mapping. The study 
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showed that the importance of stakeholder engagement was a common theme that emerged in all 

four cities. At the same time, concerns for citizen safety were prominent in Victoria, Vancouver, 

and Saskatoon, and reliability of service and ease of use emerged in Saskatoon and Vancouver.  

Furthermore, several studies have investigated the relationship between an individual’s 

party preference and the acceptability of interventions and policy. For example, a study that tested 

whether US citizens and practising policymakers exhibit partisan bias found that citizens and 

policymakers may reject or accept behavioural policy interventions merely because they dislike or 

like the policies with which these strategies happen to be associated(125). 

 

2.5 Intrusiveness of intervention and public acceptability  

Population-based interventions and policy can be classified as a function of the intervention ladder 

proposed by the Nuffield Council on Bioethics(126). The proposed intervention ladder 

conceptualises interventions along an 8-rung continuum from least intrusive to more intrusive 

strategies, namely, 1) doing nothing or simply monitoring the situation, 2) providing information 

to inform and educate public, 3) enabling choice to change their behaviour, 4) guiding choices 

through changing the default policy, 5) guiding choices through incentives by providing fiscal and 

other incentives, 6) guiding choices through disincentives by imposing fiscal and other 

disincentives to influence people not to pursue certain activities, 7) restricting choice through 

regulations that limit choices available, and 8) entirely eliminating choice through 

regulations(Figure 2.1). Further, it was highlighted that stronger justifications should be made 

when the policymakers intervene at the higher rung of the ladder (most intrusive) for the 

intervention to be publicly acceptable and produce the desired effect.  
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Figure 2.1 Ladder of intervention (Nuffield Council on Bioethics, 2007)2 

 

Interventions and policies that target behavioral modification generally range from 

providing information to more stringent regulations to limit/restrict behaviors(127). Evidence 

suggests that individuals are more likely to oppose interventions and policies if they feel their 

behavior is being steered or their freedom of choice is being restricted(128). However, traditional 

approaches to change behaviors, such as providing information and mass media campaign, have 

shown little or no effect(129). Consequently, policymakers have made efforts to introduce more 

stringent interventions.  

Research concerning built environment interventions has generally found that public 

support tends to be highest for the least intrusive strategies, such as health promotion campaigns, 

and lowest for intrusive, restrictive policies, such as bans on advertising or selling unhealthy 

products or taxation of unhealthy products(78,122,130). For instance, a German study(130) 

showed that almost 90% of the public supported obesity prevention focusing on behavioural 

 
2 In the subsequent sections, the level of intervention is numbered starting from the item ‘providing information’, as 

there were no items included in the study under the first level ‘doing nothing’.  For convenience, ‘doing nothing’ is 

excluded from the ladder in the data representations in the subsequent sections.  
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change in children, 82% supported providing information in adults, and only 42% supported 

regulations. Similarly, in their systemic review, Diepeveen and colleagues found that public 

acceptability was generally higher for interventions perceived as less intrusive (e.g., nutrition 

labels, education campaigns) as opposed to policies introducing disincentives and tax. Conversely, 

respondents also supported more intrusive measures if they were aimed at commercial businesses 

than at individuals themselves(122).  Similar findings have been reported by Branson and 

colleagues(131).  

Notably, Stok and colleagues assessed adolescents’ acceptability of eating-related 

interventions. The authors explored which individual and behavioral characteristics were 

associated with acceptability. The participants for the study were recruited from four European 

countries, and the interventions included varied in type, level of intrusiveness, setting, and change 

agent. The study found that acceptability was higher for interventions that promote healthy eating 

than those discouraging unhealthy eating. Further, acceptability was higher among younger 

adolescents, girls, overweight or obese adolescents, immigrant adolescents, and those with 

healthier average daily food intake. The findings also highlighted that the level of intrusiveness of 

intervention affected acceptability. However, it was emphasised that the type of strategy was more 

influential for acceptability when two strategies of the same intrusiveness were examined(132).  

Further, several attempts to induce behavioral change have also been made using the 

‘nudging’ approach in recent times. Thaler and Sustein(133) define nudging as “subtle alteration 

to people’s behavior without forbidding any options or significantly changing their economic 

incentives”. Reisch and Sustein, in their study to investigate public attitude towards nudging in six 

European countries, found that Europeans are more likely to support nudges that fit with their 

interests and values, regardless of their intuition about the intrusiveness of the intervention. 
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Further, they also found that acceptability varied between the countries and individual’s party 

affiliation (134). Later, the authors conducted another similar study in a broad sample of eight 

countries, including Australia, Brazil, Canada, China, Japan, Russia, South Africa, and South 

Korea, and found that overall approval of the presented nudges was high in survey countries. 

Further, the authors identified industrialized western democratic countries, including Canada, as 

“principled pro-nudge nations” where the majority are more likely to approve of nudges if they 

have legitimate ends and are consistent with their interests and values. According to the study 

findings, in Canada, majority support was observed for less intrusive interventions such as 

governmental information campaigns (93%) and mandatory information imposed by the 

government (90% for calorie labels; 88% for high levels of salt) compared to more intrusive 

interventions such as mandatory default rules imposed by the government (79% for healthy food 

placement) and mandatory choice architecture (62% for sweet free cashier zone; 51% for meat-

free day). It is worth noting that variability in acceptability existed within the same level of 

intervention depending on the type of intervention(135). In a similar study that tested the attitudes 

of two distinct minority groups in Israel, it was found that minorities showed less support towards 

nudging that did not align with their norms(136).  

Besides, Adams and colleagues highlighted that “nudge” intervention such as reducing the 

salt content of bread manufactured by the food industry or changing the placement of healthier 

options in a buffet that require little or no individual resources or motivation to benefit is more 

effective than intervention such as the provision of information leaflet that requires individual’s 

decision and motivation to gain benefit (137).  
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2.6 Summary 

In summary, the existing literature shows that: 

- The built environment affects individuals’ food habits and physical activity in diverse 

ways. 

- Built environment interventions and policies can result in an improved diet and physical 

activity among the public. 

- However, variability in the success of interventions exists and can be partly attributable to 

the ‘public acceptability’. 

- Previous studies on acceptability have mostly been confined to other behavioural 

interventions and policies related to behaviours other than healthy eating and physical 

activity (e.g., smoking and alcohol), intervention deliverers, and acceptability of 

intervention following implementation. 

- The public tends to support interventions that are less intrusive of their freedom of choice. 

However, this view is not generalizable to all interventions of a similar level of intrusion. 

- Although a few studies examined the association of sociodemographic factors (e.g., age, 

sex) with acceptability, more evidence is needed about individual characteristics and their 

association to the acceptability of active living and food-related built environment 

interventions.  

- The existing literature does not provide evidence on how the neighbourhood attributes are 

associated with individuals’ perceptions, in addition to their individual attributes. 

 

Based on the existing evidence reviewed, there is considerable scope for research 

concerning the public acceptability of built environment interventions, as it can provide valuable 
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insights into the very possibility or likely success of the interventions. Further, it has become 

apparent that attitudes towards different interventions may differ significantly between distinct 

sociodemographic groups. Additionally, attitudes towards the same intervention may also vary 

considerably between distinct societal groups within and between different residential 

neighbourhoods. However, this potential heterogeneity in public acceptability has been largely 

overlooked(134). Therefore, the current study aimed to determine the level of public acceptability 

of a range of built environment interventions varying in intrusiveness that support a healthy diet 

and physical activity and identify individual and neighbourhood level factors associated with the 

level of acceptability.  

 

2.7 Conceptual Model 

 

Figure 2.2 shows a conceptual model proposed by Gifford and colleagues illustrating the 

transactions between individuals and their built and natural environments (138). According to this 

model, residents’ personal factors and physical aspects of the area of residence, such as the 

structure of the built environment, influence each other. These factors, in turn, influence 

individuals’ cognitive function that determines their behavior. These behaviors may be pro - social, 

anti - social, or neither and include everyday behaviors in urban communities such as parks and 

stores. These individual behaviors are considered as the urban-planners design neighbourhoods 

and propose new amenities. The design process influences the physical space – the built 

environment and the cycle continues. Thus, the model suggests that the aspects of the physical 

environment drive individuals’ thinking and behaviors. Therefore, in addition to their individual 

factors, the public’s support for built environment interventions may be influenced by the existing 

structure or nature of their neighbourhood-built environment.  
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Figure 2.2 A conceptual model showing the person-environment relationship (adapted from 

Gifford et al., 2011) 
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CHAPTER 3 

METHODOLOGY 

 

3.1 Research setting 

 

The present study is a secondary data analysis of a larger survey data set funded by the CIHR (The 

Canadian Institutes of Health Research) titled: “THEPA” - Targeting Healthy Eating & Physical 

Activity: Citizens' perspectives (Principal investigators: Dr. Lise Gauvin and Dr. Nazeem 

Muhajarine, CIHR Grant # PJT-148919). The THEPA study aimed to provide knowledge on 

populations’ perspectives concerning built environment (BE) transformations while providing a 

platform for knowledge advancement and implementation considerations. In the present study, a 

subset of the pan-Canadian data from THEPA was linked to respondents’ respective 

neighborhood-level characteristics using data from the Canadian Urban Environmental Health 

Research Consortium (CANUE)(139).  

 

3.2 Study design and recruitment  

 

THEPA is a large-scale cross-sectional survey that collected data on the acceptability of BE 

interventions aimed to improve physical activity and healthy diet in 17 Canadian census 

metropolitan (CMA) areas. Data were collected from 27,162 urban-dwelling adults (aged 18 years 

and above) who lived in one of Canadas’s 17 largest census metropolitan areas (CMA). The present 

study utilized a subset of the data from two large CMAs in the province of Saskatchewan: Regina 

(n=1068) and Saskatoon (1065), with a total sample of N=2133 respondents. The data collection 

for this study was conducted between October 6, 2020, and December 23, 2020. The survey 

participants were recruited primarily online, but a smaller proportion was recruited via telephone 
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survey. For the online survey, the data were collected from a random sample of respondents who 

had previously accepted to participate in online surveys through national and international survey 

firms. Additionally, two random samples of telephone numbers were deployed for the telephone 

survey: one for landline telephones based on information available from Canada telephone 

interchange data and another for cellular telephone numbers based on valid numbers listed 

according to area code. Once a respondent was reached, they were given the option to respond 

verbally or online. Informed consent was obtained from respondents either verbally or online. 

Ethics approval for the main study (THEPA) was obtained from the Comité d’éthique à la 

recherche du Centre Hospitalier de l’Université de Montréal (CÉR #19.258) and secondary 

analysis was approved by the University of Saskatchewan Behavioural Ethics Board (ID #122).  

 

3.3 Survey instrument  

 

Data were collected using a structured survey questionnaire developed by the THEPA research 

team. Initially, the THEPA team identified 140 BE interventions from the existing literature and 

classified them according to Nuffield’s intervention ladder. Then, using a cross-national Delphi 

procedure, BE interventions that were of particular interest to policymakers and researchers and 

that reflected the entire continuum of intrusiveness were selected. Finally, a total of 45 BE items 

dealing with the food environment (n=12), active living (n=26), and Covid (n=7) were included in 

the survey questionnaire. The present study focused on BE interventions aimed at promoting a 

healthy diet and physical activity among the public. 

The survey questionnaire contained sections on i) residential information, ii) acceptability 

of food environment transformations, iii) current walking, cycling, gardening, and park visitation 

behaviours, iv) acceptability of active living environment and COVID accommodations 
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transformations, v) occupational physical activity, leisure-time physical activity, frequency of 

eating outside the home, smoking history, and sleep habits, vi) neighbourhood social cohesion, 

trust, and belongingness, vii) open-ended question about neighbourhood improvement, and viii) 

sociodemographic and health questions. The residential information section obtained data on 6-

digit or 3-digit residential postal codes. (See Appendix A) 

 

3.4.1 Outcome variables 

 

The outcomes assessed in this study were agreement to implement BE interventions aimed at 

promoting 1) healthy diet and 2) physical activity. Outcome variables were measured using 12 and 

26 items, respectively. Tables 3.1 and 3.2 describe BE items related to food environment and 

physical activity included in the survey questionnaire. 

The survey questionnaire presented these BE items (as survey questions) in random order 

of intrusiveness. The respondents were asked to indicate the extent to which they would agree with 

the implementation of a host of built environment interventions if they were implemented in the 

area where they lived. Respondents were asked: “In the next set of questions, we ask about services, 

regulations, and policies that are available in your residential neighbourhood. For these 

questions, your residential neighbourhood is the area which is within 15-minute walking distance 

of where you live. This is often 8 to 10 city blocks". Then, for each item, they were asked: “To what 

extent would you agree with the implementation of each of the following measures in the area 

where you live?”. Responses were recorded on a 4-point scale: completely agree, somewhat agree, 

somewhat disagree, and completely disagree. For all questions, respondents were also given the 

option to select “I don’t know/I prefer not to respond”.
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Table 3.1 The 12 BE items related to food environment as included in the survey3 

1.  Hold newspaper, radio, social media campaigns to promote healthy eating  

2.  Modify zoning laws to allow creation of new stores selling healthy foods  

3.  Offer more urban spaces for community garden and urban agriculture  

4.  Change the usual side dish in restaurants for a healthier option like salad instead of fries  

5.  Create public markets or farmers markets  

6.  Support local and sustainable food production by creating gardens on the roofs of buildings  

7.  Impose municipal regulations to limit fast food outlets around schools  

8.  Eliminate the offer of chips, candy and other unhealthy foods in restaurants, cafeterias, and vending machines in municipal 

buildings like arenas and recreation centres  

9.  Provide money to purchase healthy foods like fruits and vegetables  

10.  Impose a tax on sugar-sweetened beverages  

11.  Organize activities demonstrating how to start a vegetable garden.  

12.  Limit the size of sugar-sweetened beverages sold in municipal buildings like arenas and recreation centres.  

 
3 The items presented in table 3.1 and 3.2 were sourced from a literature review of BE interventions and then reduced through a Delphi process of consultations 

(2-rounds) of stakeholders and experts by the THEPA team.  
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Table 3.2 The 26 BE items related to active living as included in the survey 

1.  Educate motor vehicle drivers on proper road sharing behaviours  

2.  Broadcast public information messages on active transportation  

3.  Improve access to public transportation 

4.  Improve greenness by planting trees and flowers  

5.  Develop safer street intersections by increasing the number of curb extensions  

6.  Build protected bicycle infrastructure like separated bike lanes  

7.  Reduce automobile speed limits to maximum 30 km/hr. in the vicinity of schools  

8.  Implement a speed limit of 40 km/hr. throughout the city  

9.  Improve public transit infrastructure  

10.  Increase the number of reserved bus lanes  

11.  Develop new parks  

12.  Add road tolls to enter the downtown area  

13.  Increase police surveillance and enforcement to have motor vehicle drivers obey traffic laws  

14.  Increase the cost of fines for infractions to traffic laws by motor vehicle drivers  
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15.  Increase police surveillance and enforcement to have bicyclists obey traffic laws  

16.  Increase the cost of fines for infractions to traffic laws by bicyclists  

17.  Implement traffic calming measures like making streets narrower and adding speed bumps  

18.  Close off entire street segments to motor vehicles  

19.  Improve play infrastructures and rest areas in parks  

20.  Increase the number of priority traffic lights for buses  

21.  Ban motor vehicles from circulating in front of schools when students are entering or leaving the school  

22.  Ban heavy vehicles from urban centers overnight  

23.  Redistribute road space to make more room for pedestrians and cyclists (shared streets)  

24.  Improve accessibility to parks and green space by reducing cost of parking  

25.  Improve accessibility to parks and green space by reducing cost of public transport to these destinations  

26.  Develop safer street intersections by increasing crossing time  
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3.4.2 Independent variables 

 

The independent variables in this study were grouped into two levels: individual and 

neighbourhood-level factors. The variables were identified and selected from literature and based 

on common knowledge.  

Individual-level factors: The individual-level factors were obtained from the THEPA data 

and included the following: Respondent’s age (18-34 years, 35-64 years and above 65 years), self-

identified sex (man, woman and diverse4), country of birth (born in Canada vs. born outside 

Canada), Indigenous status (Indigenous vs. non-Indigenous), current employment status 

(employed, unemployed, student, retired, and other5), level of education (high school or less, trade 

school/college, and university), annual household income (less than $20k, $20k-$39k, $40k-$59k, 

$60-$79k, and $80k or more), perceived health (excellent, very good, good, fair, and poor), home 

tenure (less than 1 year, 1-5 years, 6-10 years, and more than 10 years) and home type (house, 

duplex, townhouse/apartment/condo, student housing, and senior housing).  

Neighbourhood-level factors: The variables pertaining to respondents’ neighbourhoods 

were obtained from the CANUE data and represented respondents’ corresponding neighbourhood 

attributes for 2006, 2016, and 2019. These data which are available at the dissemination area (DA) 

level were linked using the Forward Sortation Area (FSA) of respondents (i.e., the first 3-digits of 

the postal code). DAs are small geographic units defined by Statistics Canada, with a population 

of between 400 to 700 persons(140). This is (DA) the smallest geographic unit for which complete 

census data is released across Canada. On average, each DA consists of about 15 3-digit postal 

codes. The FSA of the respondent from the survey was linked to their residential dissemination 

 
4 Includes those who did not self-identify as either man or woman 
5 Includes those who reported caring for kids/others, housework, mat-pat leave, long-term illness, and volunteers 
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area data and in turn to their corresponding DA-level attributes. Therefore, the variables studied 

correspond to the respondent’s respective DA. Consequently, a group of FSAs makes up a DA, 

and the aggregation of DAs represents a “neighbourhood” (hereafter referred to as 

neighbourhoods). 

The neighbourhood factors considered were: 1) favourability of active living environment 

(ALE) which is a categorical variable characterizing the favourability of the ALE on a scale from 

1 (very low) to 5 (very high) based on four indicators such as intersection density, dwelling density, 

points of interest and transit stops. This variable is part of the Canadian Active Living 

Environments (Can-ALE) database (141). 2) Green roads count – is a categorical variable (zero 

points, 1-5 points, and more than 6 points) indicating the number of points (each representing a 

30m LandSat8 pixel) with NDVI > 0.3 within a buffer of 1000m of link postal codes(142). 3) 

Urban sprawl – is a categorical variable (more sprawl, less sprawl, and least sprawl) based on 

indicators of urban form such as density (population density, gross employment density); 

centering; land use mix; and street accessibility(143). All these above variables were obtained from 

the 2016 CANUE database. Variables such as quintiles of 4) residential instability, 5) dependency, 

6) ethnic concentration, and 7) material deprivation were classified from 1 = least to 5 = most 

unstable/dependent/ethnically concentrated/deprived areas. These four variables indicate four 

dimensions of the Canadian Marginalization Index (CAN-Marg)(144). The above variables were 

obtained from 2006 data. Variables such as the presence of at least one 8) grocery store, 9) park, 

10) transit stop (yes vs. no) indicates whether at least one grocery store/park/transit stop exists 

within walking distance of 1 km(145). 11) Amenity density - indicates whether a dissemination 

block is an amenity dense neighbourhood, a high amenity density neighbourhood, or a non-

amenity dense neighbourhood. The Data on these variables were obtained from 2019 data base. 
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3.5 Data Analysis 

 

Data management and all statistical analyses were performed using Stata statistical software 

package version 17.0 (StataCorp LP, College Station, TX, USA). An appropriate weight using the 

2016 Canadian Census data adjusted for age, sex, and level of education for each CMA was applied 

to ensure the findings are generalizable to the target population, which is the urban population in 

Saskatchewan. For the descriptive analysis, first, the sample distribution of sociodemographic 

characteristics was examined using frequencies and proportions for the two CMAs - Regina and 

Saskatoon, and Pearson’s chi-square test was used to determine whether respondents from Regina 

differed from those from Saskatoon. Further, the distribution of the study sample was compared 

to the study population using data from 2016 Canadian census data(146). The statistical 

significance for all analyses was set at P-value <0.05.  

 

3.5.1 Estimate the current level of acceptability of BE interventions varying in intrusiveness 

that support a healthy diet and physical activity in Saskatoon and Regina. 

 

First, the current level of acceptability for 12 items related to the food environment and 26 items 

related to physical activity was estimated using the categorical outcome variables (measured on 4-

point scale). The results were reported with percentages and 95% confidence intervals (CI).  

Then, using the categorical outcome variables, a separate summary index for the food and 

physical activity domain and each intervention level was created. The responses were scored (0 to 

3), and an index was created using the total possible lowest and highest scores for each level of 

intervention and each domain. Then, using the cut-off set at the lower 2/3rd tercile, the outcome 
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was categorized as ‘no-low agreement’ and the upper 1/3rd tercile as ‘moderate-high agreement’. 

Then overall prevalence of acceptability for food and physical activity domain and acceptability 

by the level of intervention was computed. As the sample was drawn from two CMAs, Saskatoon 

and Regina, any differences in the prevalence of acceptability across the two CMAs were tested 

using Pearson’s chi-square test. As there were no significant differences in acceptability in the two 

regions, the Regina and Saskatoon samples were combined for subsequent analyses.  

 

3.5.2 Identify individual and neighbourhood-level factors associated with the overall 

acceptability of BE interventions that support a healthy diet and physical activity. 

 

The Pearson’s chi-square test was used to test the degree of crude association for individual and 

neighbourhood-level factors and compare the proportions of respondents in each group. The 

dichotomous summary variable created for interventions related to food environment and physical 

activity indicating agreement was used as the outcome, and percentages with 95% CI were 

reported.  

Then, the model-building technique was used to measure individual and neighbourhood-

level factors' association with acceptability. The observations in data are not independent of each 

other as responses from individuals from the same neighbourhood are more likely to be related.  

Due to this nature of the data, where respondents are nested within neighbourhoods, multi-level 

regression analysis was conducted. For this, level 1 was identified as individuals and level 2 was 

the neighbourhoods represented by FSA6. Observations in the study were found to be distributed 

within 27 FSAs in Saskatoon and Regina.  

 
6 Details of FSA in data for Saskatoon and Regina are given in Appendix B 
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Further, the data contained missing observations (36% of the total data) for respondents’ 

neighbourhood factors as their postal code information was unavailable. Data were assumed to be 

missing at random (MAR) and were imputed using multiple imputation by chained equations 

method. Ten imputed data sets were generated for analysis and were then analyzed using multilevel 

logistic regression to produce combined estimate regression parameters.  

Three models were fitted for the binary outcome variable for food and physical activity 

separately. Variables with P-value <0.20 from bivariable multi-level logistic regression analyses 

were selected to fit the individual, neighbourhood, and final model with both individual and 

neighbourhood-level variables. Adjusted odds ratios and 95% CI were reported.  

 

3.5.3 Examine how the association between individual and neighbourhood characteristics 

and acceptability of BE transformations vary as a function of different levels of intervention 

intrusiveness 

 

The effect of individual and neighbourhood-level factors on acceptability across different levels 

of intervention (as per Nuffield’s intervention ladder) was evaluated by fitting the ultimate model 

(final model with both induvial and neighbourhood-level variables) with the summary variable for 

each level of intervention as the outcome. Adjusted odds ratios and 95%CI for multi-level logistic 

regression models were reported.  
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CHAPTER 4 

RESULTS 

 

4.1 Characteristics of the study sample 

 

Table 4.1 shows the distribution of sociodemographic characteristics between study participants 

from Saskatoon and Regina, contrasting the distribution of the study population of the two cities. 

The two cities did not show any significant difference (Chi-square P<0.05) in the distribution of 

the key sociodemographic factors.  About one-half of the study population self-identified as 

female, belonged to the age group 35-64 years, and were employed. Less than that population 

(45%) had a high school education or less, and about one-fourth had a university education. Eighty 

one percent of study participants were born in Canada, and 89% self-declared as non-indigenous. 

About one-third of the respondents reported an annual household income of $80,000 or more.  

 Comparison to the 2016 census population distribution shows that the sample was well 

represented in terms of age, sex, and level of education. However, immigrants and the Indigenous 

population were slightly over and underrepresented, respectively. In terms of individuals’ annual 

household income, middle-income groups (40-79k) were represented well, but the sample was less 

representative of the low and high-income groups.  
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Table 4.1 Sociodemographic characteristics of the study sample (weighted proportions): Distribution by region and comparison 

with population distribution using 2016 Canadian census data 

Variable Frequency (%) 

 Saskatoon Regina 

 Sample 

distribution 

 

Missing 

 

Population 

distribution 

 

Sample 

distribution 

Missing 

 

Population 

distribution 

Gender   4 (0.34)   9 (0.85)  

Men 574 (48.54)  90620 (48.29) 460 (48.43)  79345 (48.60) 

Women 601 (50.89)  97030 (51.70) 480 (50.54)  83905 (51.39)  

Other 3 (0.23)  - 2 (0.18)  - 

Age  17 (1.52)   32 (3)  

18-34 years 403 (34.12)  61435 (32.73) 299 (31.53)  50390 (30.86) 

35-64 years 568 (48.11)  92865 (49.48) 462 (48.64)  83120 (50.9) 

Above 65 years 192 (16.25)  33355 (17.77) 160 (16.83)  29750 (18.22) 

Country of birth   66 (4.84)   76 (7.18)  

Canada  966 (82.38)  168330 (89.70) 750 (79.57)  146280 (89.59) 

Outside Canada  150 (12.78)  19325 (10.29) 125 (13.25)  16980 (10.40) 

Indigenous status   18 (1.6)   19 (2.49)  

No 1068 (90.1)  214105 (88.68) 842 (88.34)  190855 (90.11) 

Yes 98 (8.29)  27315 (11.31) 88 (9.16)  20925 (9.88) 

Current employment status  14 (1.65) -  16 (1.97) - 

Employed 598 (50.38)   487 (51.01)   

Unemployed 83 (7.02)   66 (6.89)   

Student 109 (9.17)   58 (6.01)   

Retired 228 (19.22)   184 (19.31)   
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Sample distribution estimates are weighted in terms of age, sex, and education level (using 2016 Canadian census data) 

 

 

 

 

 

 

Other 149 (12.56)   141 (14.72)   

Educational attainment   9 (0.85)   12 (1.12)  

High school or less 517 (43.76)  85870 (43.53) 440 (46.32)  81065 (47.07) 

Trade school/college 351 (29.68)  56725 (28.76) 267 (28.11)  47520 (27.59) 

University  304 (25.71)  54630 (27.69) 232 (24.45)  43610 (25.32) 

Annual household income   165(14.09)   137(12.81)  

Less than 20k 123 (10.44)  48785 (25.72) 77 (8.13)  38750 (23.39) 

20k to 39k 177 (15.1)  46645 (24.59) 140 (14.86)  38810 (23.43) 

40k to 59k 217 (18.46)  37545 (19.79) 163 (17.21)  34225 (20.66) 

60k to 79k 127 (10.84)  22690 (11.64) 110 (11.69)  21690 (13.09) 

80k or more 364 (31.05)  33980 (17.91) 333 (35.31)  32130 (19.40) 
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4.2.1 Prevalence of different levels of acceptability of 12 BE interventions aimed at promoting 

a healthy diet 

 

Table 4.2 presents the percentage of respondents who completely agreed, completely disagreed, 

somewhat agreed, or somewhat disagreed on implementing each BE intervention to improve a 

healthy diet in their area of residence. The highest support (53.26%, 95%CI: 50.44-56.05) was 

shown for intervention focused on creating a public farmer market, while the lowest was for 

intervention that impose a tax on sugar-sweetened beverages (18.74%, 95%CI: 16.63-21.05) and 

eliminate junk foods in restaurants, cafes, and vending machines, and so on. (18.73%, 95%CI: 

16.56-21.12). Figure 4.1 illustrates the BE items related to the food environment classified as per 

the intervention ladder in their ascending order of intrusiveness. 
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Figure 4.1 The 12 BE items related to food arranged according to increasing order of intrusiveness as per Nuffield’s intervention ladder7 

 
7 The level of intervention is numbered starting from ‘providing information’, as there were no items included in the survey under the first level, ‘doing nothing’.  

For convenience, ‘doing nothing’ is excluded from the ladder in the data representations in the subsequent sections. 
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Table 4.2 Overview of the proportions of the population expressing different levels of acceptability of the 12 BE interventions related 

to the food environment 

  Percentage [95% CI] 

 BE Interventions Completely 

disagree 

Somewhat  

disagree 

Somewhat 

agree 

Completely 

agree 

1 Communication campaign 5.18 

[3.99-6.70] 

14.64 

[12.64-16.89] 

47.86 

[45.02-50.72] 

32.31 

[29.69-35.06] 

2 Education for community garden 3.91 

[3.00-5.10] 

10.75 

[9.02-12.76] 

44.37 

[41.57-47.21] 

40.96 

[38.2-43.79] 

3 Offer community garden space 3.68 

[2.78-4.86] 

9.23 

[7.59-11.18] 

40.27 

[37.57-43.03] 

46.82 

[44.02-49.64] 

4 Create public farmer markets 3.67 

[2.69-4.99] 

6.56 

[5.21-8.23] 

36.51 

[33.86-39.25] 

53.26 

[50.44-56.05] 

5 Create roof gardens 6.63 

[5.40-8.11] 

11.73 

[9.97-13.75] 

39.79 

[37.06-42.59] 

41.84 

[39.04-44.69] 

6 Change side dish in restaurant for healthier option 12.07 

[10.21-14.21] 

22.98 

[20.62-25.53] 

38.74 

[36.05-41.5] 

26.21 

[23.76-28.81] 
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7 Create zoning laws to allow stores selling healthy foods 6.61 

[5.26-8.28] 

16.32 

[14.3-18.56] 

46.7 

[43.81-49.61] 

30.37 

[27.74-33.13] 

8 Provide money to purchase fruits and vegetables 10.7 

[9.07-12.58] 

13.3 

[11.56-15.26] 

37.02 

[34.29-39.84] 

38.97 

[36.17-41.85] 

9 Impose tax on sugar beverages 31.19 

[28.48-34.04] 

23.48 

[21.27-25.84] 

26.59 

[24.18-29.14] 

18.74 

[16.63-21.05] 

10 Limit fast-food close to schools 15.08 

[13.02-17.39] 

23.57 

[21.25-26.05] 

37.47 

[34.78-40.25] 

23.88 

[21.51-26.44] 

11 Limit beverage size in municipal buildings 15.66 

[13.59-17.99] 

20.91 

[18.75-23.26] 

36.1 

[33.46-38.83] 

27.32 

[24.84-29.96] 

12 Eliminate junk food in restaurants, cafes, vending machines 

etc. 

22.34 

[19.9-24.99] 

29.74 

[27.28-32.34] 

29.18 

[26.74-31.75] 

18.73 

[16.56-21.12] 

Weighted results 

BE items are arranged according to their increasing order (ascendant) of intrusiveness 
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4.2.2 Prevalence of different levels of acceptability of 26 BE interventions aimed at promoting 

physical activity 

 

Table 4.3 presents the percentage of respondents who completely agreed, completely disagreed, 

somewhat agreed, or somewhat disagreed on implementing each BE interventions aimed to 

promote physical activity in their area of residence. Respondents showed the highest support 

(55.18%, 95%CI: 52.35-57.96) for intervention that aimed to improve greenness by planting more 

trees and flowers, while the lowest support was seen for adding road tolls to enter the downtown 

area (8.31%, 95%CI: 6.62-10.38). Figure 4.2 illustrates the BE items related to physical activity 

classified as per the intervention ladder in their ascending order of intrusiveness. 
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Figure 4.2 The 26 BE items related to physical activity arranged according to increasing order of intrusiveness as per Nuffield’s 

intervention ladder8.

 
8 The level of intervention is numbered starting from ‘providing information’, as there were no items included in the survey under the first level, ‘doing nothing’.  

For convenience, ‘doing nothing’ is excluded from the ladder in the data representations in the subsequent sections. 
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Table 4.3 Overview of the proportions of the population expressing different levels of acceptability of the 12 BE interventions related 

to physical activity 

 

  Percentage [95% CI] 

 BE transformation Completely 

disagree 

Somewhat  

disagree 

Somewhat 

agree 

Completely 

agree 

1 Education for road-sharing behaviours 2.62 

[1.91-3.58] 

9.03 

[7.48-10.87] 

40.34 

[37.57-43.18] 

47.99 

[45.17-50.84] 

2 Promote active transport by info messages 7.17 

[5.58-9.16] 

15.57 

[13.5-17.89] 

44.94 

[42.05-47.87] 

32.32 

[29.55-35.21] 

3 Improve access to public transport 4.22 

[3.23-5.51] 

11.89 

[10.11-13.93] 

42.86 

[40.05-45.71] 

41.03 

[38.17-43.95] 

4 Improve greenness by trees and flowers 2.27 

[1.42-3.62] 

6.66 

[5.25-8.43] 

35.88 

[33.27-38.58] 

55.18 

[52.35-57.96] 

5 Create safer street intersection by increasing curb 

extensions 

12.49 

[10.54-14.75] 

20.7 

[18.41-23.21] 

41.59 

[38.69-44.56] 

25.21 

[22.57-28.04] 

6 Improve public transit infrastructure 5.08 

[3.86-6.65] 

12.85 

[11.05-14.88] 

43.35 

[40.51-46.23] 

38.71 

[35.86-41.66] 

7 Increase reserved bus lanes 15.9 

[13.95-18.08] 

29.39 

[26.86-32.05] 

37.24 

[34.37-40.21] 

17.47 

[15.09-20.14] 

8 New parks 4.63 

[3.65, 5.87] 

12.01 

[10.25-14.01] 

43.65 

[40.84-46.49] 

39.71 

[36.94-42.55] 
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9 Separated bike lanes 18.34 

[16.32-20.55] 

18.59 

[16.48-20.9] 

34.92 

[32.29-37.64] 

28.15 

[25.48-30.99] 

10 Limit speed at 30km/hr around schools 11.79 

[9.93-13.93] 

13.63 

[11.75-15.74] 

29.8 

[27.32-32.41] 

44.79 

[41.98-47.63] 

11 Limit speed at 40km/hr in the entire city 44.77 

[41.97-47.6] 

26.8 

[24.35-29.41] 

16.18 

[14.17-18.41] 

12.25 

[10.45-14.31] 

12 Reconfigure intersections by increasing crossing time 6.39 

[5.11-7.96] 

21.22 

[18.9-23.73] 

40.77 

[38.01-43.6] 

31.61 

[29-34.35] 

13 Improve play infrastructures and rest areas in parks 3.34 

[2.41-4.62] 

10.92 

[9.21-12.9] 

45.68 

[42.88-48.51] 

40.05 

[37.29-42.88] 

14 Increase priority traffic lights for buses 14.96 

[12.78-17.44] 

27.63 

[25.07-30.33] 

36.97 

[34.16-39.87] 

20.44 

[17.97-23.16] 

15 Increase Park accessibility by reducing parking cost 5.40 

[4.23-6.86] 

11.06 

[9.34-13.04] 

36.6 

[33.89-39.41] 

46.94 

[44.05-49.84] 

16 Increase Park accessibility by reducing public transit 

cost 

8.43 

[7.07-10.03] 

17.32 

[15.27-19.59] 

40.61 

[37.8-43.47] 

33.63 

[30.8-36.58] 

17 Add road tolls to enter downtown 59.46 

[56.52-62.33] 

20.06 

[17.78-22.57] 

12.16 

[10.32-14.28] 

8.31 

[6.628-10.38] 

18 Police surveillance of drivers and enforcement of 

traffic code 

10.38 

[8.51-12.6] 

17.38 

[15.32-19.66] 

39.53 

[36.79-42.33] 

32.71 

[30.1-35.44] 

19 Increased fines for motor vehicle drivers 16.61 

[14.4-19.09] 

23.64 

[21.31-26.14] 

33.02 

[30.42-35.7] 

26.73 

[24.25-29.36] 

20 Police surveillance of cyclists and enforcement of 

traffic code 

11.21 

[9.28-13.47] 

17.35 

[15.23-19.7] 

35.99 

[33.31-38.75] 

35.46 

[32.81-38.2] 
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21 Increased fines for cyclists 12.74 

[10.6-15.25] 

19.79 

[17.54-22.26] 

34.54 

[31.89-37.28] 

32.93 

[30.32-35.66] 

22 Traffic calming like narrow streets and speedbumps 30 

[27.44-32.68] 

27.97 

[25.48-30.61] 

27.72 

[25.29-30.3] 

14.31 

[12.28-16.61] 

23 Redistribute road areas towards pedestrians and 

cyclists (shared streets) 

16.09 

[14.15-18.23] 

22.81 

[20.43-25.37] 

37.9 

[35.19-40.69] 

23.21 

[20.76-25.85] 

24 Close entire streets to motor vehicles 31.85 

[29.2-34.62] 

31.55 

[28.89-34.33] 

25.03 

[22.57-27.67] 

11.57 

[9.787-13.62] 

25 Ban motor vehicles in front of schools when kids are 

entering or exiting 

18.49 

[16.23-20.99] 

26.62 

[24.17-29.23] 

31.46 

[28.81-34.24] 

23.43 

[21.12-25.91] 

26 Ban heavy vehicles from urban area overnight 15.71 

[13.48-18.24] 

25.33 

[22.78-28.07] 

30.88 

[28.27-33.61] 

28.07 

[25.52-30.78] 

Weighted results 

BE items are arranged according to their increasing order of intrusiveness 
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4.3.1 Prevalence of higher levels of acceptability of BE interventions aimed at promoting a 

heathy diet by level of intervention intrusiveness 

 

Overall, 41% of the individuals showed ‘moderate-high’ agreement regarding the implementation 

of BE interventions aimed at promoting a healthy diet. Figure 4.3 (a) illustrates the proportion of 

higher agreement (modetate-high) across different levels of intervention intrusion. The highest 

level of support (56.3%, 95%CI: 53.5-59.05) was shown for the 2nd level intervention – enabling 

choice, followed by 1st level - providing information (43.1%, 95%CI: 40.36-45.9) and 4th level – 

guiding choice through incentives (39%, 95%CI: 36.17-41.85). The lowest support (18.7%, 

95%CI: 16.63-21.05) was shown for the 5th level of intervention that guides choice through 

disincentives.  

 

 

 

 

 

 

 

 

 

 

 

Figure 4.3 Percentage of respondents indicating ‘moderate-high’ agreement to BE interventions of 

varied levels of intrusiveness aimed at promoting (a) a healthy diet and (b) physical activity9 

 
9 Detailed results are presented in Appendix C 
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4.3.2 Prevalence of higher levels of acceptability of BE interventions aimed at promoting 

physical activity10 by level of intervention intrusiveness 

 

Overall, 27% of the respondents indicated moderate-high agreement regarding the implementation 

of BE interventions aimed at promoting physical activity. As indicated in figure 4.3 (b), 

respondents showed the highest support for 1st level intervention, i.e., deemed the least intrusive – 

providing information (44.3%, 95%CI: 41.53-47.13), followed by 2nd level – enabling choice 

(40.2%, 95%CI: 37.49-43.01) and 4th level – guiding choice through incentives (36.2%, 95%CI: 

33.48-8.91). Conversely, the lowest support (17.32%, 95%CI: 15.27, 19.59) was shown for the 7th 

level of intervention, i.e., deemed most intrusive - eliminating choice, followed by guiding choice 

through disincentives (18.91%, 95%CI: 16.77-21.26).  

 
10As mentioned in Chapter 3, section 3.6.1, Pearson’s chi-square test for difference in acceptability between regions 

can be found in appendix C. There were no significant differences across regions for levels of interventions related to 

diet and physical activity (except one - marginally significant). Therefore, the presentation of results for both regions 

combined.  
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4.4.1 Individual and neighbourhood-level factors that are associated with the level of overall 

acceptability of BE interventions aimed at promoting a healthy diet 

 

Table 4.4 shows the crude association between individual and neighbourhood-level factors and the 

overall acceptability of BE interventions that promote a healthy diet. A significantly higher 

proportion of women (46.5%, 95%CI: 43.13-49.91) compared to men (35.42%, 95%CI: 31.21-

39.87) showed moderate-high agreement regarding the implementation of intervention related to 

the food environment. Further, younger (18-34 years) and older adults (above 65 years) indicated 

a significantly higher proportion (44.83%, 95%CI: 38.98-50.83 and 45.85%, 95%CI: 40.98-50.8) 

of moderate-high agreement than those who were middle-aged (37.49%). A larger proportion of 

immigrants (50.74%, 95%CI: 42.97-58.48) compared to those born in Canada (38.1%, 95%CI: 

35.12-41.17) indicated moderate-high support. Furthermore, higher support was shown by 

unemployed individuals (47.08%, 95%CI: 34.78-59.74) and those who had university-level 

education (47.08%, 95%CI: 43.07-51.12) compared to those who were employed (36.87%, 

95%CI:  33.17-40.74), went to trade school/college (36.83%, 95%CI: 32.72-41.15) or high school 

(41%, 95%CI: 36.14-46.05). Respondents who perceived their health as either excellent or poor 

showed significantly higher (55.77%, 95%CI: 47.63-63.6 and 51.04%, 95%CI: 37.41-64.51) 

moderate-high support compared to those who rated in-between.  

Individual factors such as Indigenous status, annual household income, home tenure, and 

home type were not significantly associated with the acceptability of interventions related to food 

environment at P<0.05. Further, all the neighbourhood-level factors except for neighbourhood 

ethnic concentration were not significantly associated with the acceptability of interventions 

related to the food environment. Individuals living in the least ethnically concentrated 

neighbourhoods showed a significantly higher (52.62%, 95%CI: 44.03-61.06) proportion of 
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moderate-high agreement than those living in most ethnically concentrated neighbourhoods 

(25.32%, 95%CI: 15.7-38.16).  

 

4.4.2 Individual and neighbourhood-level factors that are associated with the level of overall 

acceptability of BE interventions aimed at promoting physical activity 

 

As shown in table 4.4, a higher proportion of individuals who were immigrants (40.33%, 95%CI: 

33.04-48.07) and self-identified as Indigenous (37.42%, 95%CI: 27.02-49.12) reported moderate-

high agreement regarding implementation of interventions aimed at promoting physical activity 

compared to those who were born in Canada (23.66%, 95%CI: 21.05-26.49) and were non-

Indigenous (26.05, 95%CI: 23.58-28.69). A relatively higher agreement was shown by 

respondents who had a university education (32.85%, 95%CI: 29.1-36.82), belonged to the lower-

income group (32.45%, 95%CI: 23.11-43.42 and 34.26%, 95%CI: 27.55-41.66), been residing in 

the current residence for less than one year (36.19%, 95%CI: 26.71-46.88) and lived in 

townhouse/apartment/condo (33.91%, 95%CI: 28.59-39.67). Individuals who perceived their 

health as either excellent or poor showed a higher proportion (40.38%, 95%CI: 32.46-48.83 and 

30.88%, 95%CI: 20.04-44.33) of agreement than those who rated their health in-between.  

Factors such as gender, age, and current employment did not significantly affect the 

acceptability of interventions related to physical activity. Further, individuals who resided in an 

area with moderate favourability of active living environment and had most residential instability11 

indicated higher support than those who lived in neighbourhoods with least favourability of active 

 
11 Residential instability is characterised by proportion of population living alone, proportion of population who are 

not youth, proportion of dwellings that are not owned, and proportion of population moved during past 5 years etc.  
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living and was least unstable. No other neighbourhood-level factors showed significant association 

with the acceptability of interventions related to physical activity.  
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Table 4.4 Crude association between individual and neighbourhood-level factors and overall acceptability of BE interventions aimed at 

promoting a healthy diet and physical activity 

  

 

BE interventions  

related to food environment  

BE interventions  

related to physical activity 

Variable  Weighted % [95% CI] 

  

Weighted % [95% CI] 

 P-value No-low agreement 

Moderate-high 

agreement 

 

P-value No-low agreement 

Moderate-high 

agreement 

Individual-level factors    
 

  

Sex P<0.001   

P=0.68   

Men  64.58 [60.13-68.79] 35.42 [31.21-39.87] 
 

72.39 [68.09-76.32] 27.61 [23.68-31.91] 

Women  53.5 [50.09-56.87] 46.5 [43.13-49.91] 
 

73.55 [70.48-76.4] 26.45 [23.6-29.52] 

Other  74.36 [22.09-96.74] 25.64 [3.261-77.91] 
 

87.1 [40.67-98.52] 12.9 [1.481-59.33] 

Age P<0.05   
P=0.10   

18-34 years  55.17 [49.17-61.02] 44.83 [38.98-50.83] 
 

69.53 [63.68-74.8] 30.47 [25.2-36.32] 

35-64 years  62.51 [58.93-65.95] 37.49 [34.05-41.07] 
 

75.46 [72.22-78.45] 24.54 [21.55-27.78] 

above 65 years  54.15 [49.2-59.02] 45.85 [40.98-50.8] 
 

72.8 [68.27-76.9] 27.2 [23.1-31.73] 

Born in Canada P<0.01   

P<0.001   

No  49.26 [41.52-57.03] 50.74 [42.97-58.48] 
 

59.67 [51.93-66.96] 40.33 [33.04-48.07] 

Yes  61.9 [58.83-64.88] 38.1 [35.12-41.17] 
 

76.34 [73.51-78.95] 23.66 [21.05-26.49] 

Indigenous status  P=0.44   
P<0.05   

No  59.33 [56.48-62.12] 40.67 [37.88-43.52] 
 

73.95 [71.31-76.42] 26.05 [23.58-28.69] 

Yes  54.82 [43.34-65.81] 45.18 [34.19-56.66] 
 

62.58 [50.88-72.98] 37.42 [27.02-49.12] 
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Current employment  P<0.05   
P=0.70   

Employed  63.13 [59.26-66.83] 36.87 [33.17-40.74] 
 

73.92 [70.24-77.3] 26.08 [22.7-29.76] 

Unemployed  52.92 [40.26-65.22] 47.08 [34.78-59.74] 
 

74.21 [63.21-82.82] 25.79 [17.18-36.79] 

Retired  54.27 [49.7-58.76] 45.73 [41.24-50.3] 
 

74.13 [69.96-77.9] 25.87 [22.1-30.04] 

Student and other  56.18 [49.3-62.82] 43.82 [37.18-50.7] 
 

70.43 [63.69-76.38] 29.57 [23.62-36.31] 

Educational attainment P<0.01   
P<0.01   

High school or less  59 [53.95-63.86] 41 [36.14-46.05] 
 

73.37 [68.57-77.67] 26.63 [22.33-31.43] 

Trade school/college  63.17 [58.85-67.28] 36.83 [32.72-41.15] 
 

77.21 [73.38-80.65] 22.79 [19.35-26.62] 

University  52.92 [48.88-56.93] 47.08 [43.07-51.12] 
 

67.15 [63.18-70.9] 32.85 [29.1-36.82] 

Annual HH income P=0.816   
P<0.05   

Less than 20k  58.84 [48-68.89] 41.16 [31.11-52] 
 67.55 [56.58-76.89] 32.45 [23.11-43.42] 

20k-39k  57.23 [49.82-64.33] 42.77 [35.67-50.18] 
 65.74 [58.34-72.45] 34.26 [27.55-41.66] 

40k-59k  58.02 [50.89-64.84] 41.98 [35.16-49.11] 
 67.02 [60.01-73.35] 32.98 [26.65-39.99] 

60k-79k  54.59 [46.44-62.5] 45.41 [37.5-53.56] 
 75.03 [67.5-81.29] 24.97 [18.71-32.5] 

Above 80k  60.44 [56.09-64.64] 39.56 [35.36-43.91] 
 76.48 [72.44-80.09] 23.52 [19.91-27.56] 

Perceived Health P<0.001   
P<0.001   

Excellent  44.23 [36.4-52.37] 55.77 [47.63-63.6] 
 

59.62 [51.17-67.54] 40.38 [32.46-48.83] 

Very good  59 [54.07-63.75] 41 [36.25-45.93] 
 

76.1 [71.77-79.95] 23.9 [20.05-28.23] 

Good  64.23 [59.77-68.46] 35.77 [31.54-40.23] 
 

75.56 [71.5-79.21] 24.44 [20.79-28.5] 

Fair  60.29 [53.15-67.02] 39.71 [32.98-46.85] 
 

73.7 [66.57-79.78] 26.3 [20.22-33.43] 

Poor  48.96 [35.49-62.59] 51.04 [37.41-64.51] 
 

69.12 [55.67-79.96] 30.88 [20.04-44.33] 

    
   



 53  

Home tenure P=0.07   
P<0.001   

Less than 1 year  57.11 [46.18-67.39] 42.89 [32.61-53.82] 
 

63.81 [53.12-73.29] 36.19 [26.71-46.88] 

1-5 years  52.88 [47.03-58.66] 47.12 [41.34-52.97] 
 

67.02 [61.14-72.41] 32.98 [27.59-38.86] 

6-10 years  64.01 [57.07-70.4] 35.99 [29.6-42.93] 
 

81.31 [75.72-85.85] 18.69 [14.15-24.28] 

More than 10 years  60.86 [57.21-64.39] 39.14 [35.61-42.79] 
 

75.12 [71.71-78.23] 24.88 [21.77-28.29] 

Home type P=0.33   P<0.001 
  

House/ Duplex  60.17 [56.95-63.31] 39.83 [36.69-43.05] 
 

75.11 [72.18-77.82] 24.89 [22.18-27.82] 

Townhouse-apt-condo  55.28 [49.57-60.87] 44.72 [39.13-50.43] 
 

66.09 [60.33-71.41] 33.91 [28.59-39.67] 

Student/ senior housing  62.28 [40.77-79.84] 37.72 [20.16-59.23] 
 

87.01 [73.37-94.22] 12.99 [5.784-26.63] 

       

Neighbourhood-level factors    
   

    
   

Favourability of active living 

environment P=0.63   P<0.05   

Very low  60.4 [52.13-68.12] 39.6 [31.88-47.87]  73.9 [66.56-80.11] 26.1 [19.89-33.44] 

Low  58.24 [53.48-62.85] 41.76 [37.15-46.52]  76.03 [71.83-79.79] 23.97 [20.21-28.17] 

Moderate  56.56 [49.59-63.27] 43.44 [36.73-50.41]  66.3 [59.09-72.83] 33.7 [27.17-40.91] 

High  71.97 [49.96-86.85] 28.03 [13.15-50.04]  72.91 [51.24-87.33] 27.09 [12.67-48.76] 

Quintiles of instability P=0.44   P<0.05   

1 (least unstable)  66.93 [57.35-75.28] 33.07 [24.72-42.65]  83.03 [74.76-88.99] 16.97 [11.01-25.24] 

2  55.89 [46.05-65.29] 44.11 [34.71-53.95]  76.77 [67.14-84.25] 23.23 [15.75-32.86] 

3  55.95 [45.49-65.9] 44.05 [34.1-54.51]  74.11 [64.67-81.74] 25.89 [18.26-35.33] 

4  57.36 [49.66-64.71] 42.64 [35.29-50.34]  70.73 [63.1-77.34] 29.27 [22.66-36.9] 

5(most unstable)  57.55 [50.97-63.87] 42.45 [36.13-49.03]  67.37 [60.87-73.26] 32.63 [26.74-39.13] 
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Quintiles of Deprivation P=0.47   P=0.65   

1 (least deprived)  60.72 [54.68-66.45] 39.28 [33.55-45.32]  75.07 [69.49-79.92] 24.93 [20.08-30.51] 

2  61.94 [54.13-69.18] 38.06 [30.82-45.87]  74.27 [66.6-80.69] 25.73 [19.31-33.4] 

3  56.53 [44.98-67.42] 43.47 [32.58-55.02]  68.34 [56.45-78.23] 31.66 [[21.77-43.55] 

4  53.35 [42.8-63.62] 46.65 [36.38-57.2]  71.56 [61.36-79.95] 28.44 [20.05-38.64] 

5 (most deprived)  52.9 [43.21-62.37] 47.1 [37.63-56.79]  69 [59.44-77.17] 31 [22.83-40.56] 

Quintiles of Dependency P=0.41   P=0.35   

1 (least dependent)  61.86 [55.05-68.22] 38.14 [31.78-44.95]  76.69 [70.32-82.04] 23.31 [17.96-29.68] 

2  54.51 [46.12-62.65] 45.49 [37.35-53.88]  68.31 [59.73-75.81] 31.69 [24.19-40.27] 

3  52.79 [43.78-61.62] 47.21 [38.38-56.22]  72.41 [63.51-79.83] 27.59 [20.17-36.49] 

4  58.38 [49.5-66.74] 41.62 [33.26-50.5]  74.87 [67.06-81.35] 25.13 [18.65-32.94] 

5 (most dependent)  62.91 [52.82-71.99] 37.09 [28.01-47.18]  67.67 [57.17-76.64] 32.33 [23.36-42.83] 

Quintiles of Ethnic 

Concentration P<0.01   P=0.54   

1 (least ethnically concentrated)  47.38 [38.94-55.97] 52.62 [44.03-61.06]  67.21 [58.21-75.1] 32.79 [24.9-41.79] 

2  62.05 [53.62-69.8] 37.95 [30.2-46.38]  76.24 [68.81-82.35] 23.76 [17.65-31.19] 

3  61.61 [53.88-68.8] 38.39 [31.2-46.12]  74.87 [67.48-81.06] 25.13 [18.94-32.52] 

4  53.74 [46.73-60.61] 46.26 [39.39-53.27]  71.94 [65.29-77.76] 28.06 [22.24-34.71] 

5 (most ethnically concentrated)  74.68 [61.84-84.3] 25.32 [15.7-38.16]  70.17 [55.66-81.51] 29.83 [18.49-44.34] 

Green Roads count within 

1000m P=0.91   P=0.81   

zero points  56.86 [49.48-63.95] 43.14 [36.05-50.52]  71.97 [65.1-77.94] 28.03 [22.06-34.9] 

1-5 points  58.61 [53.93-63.15] 41.39 [36.85-46.07]  74.03 [69.67-77.96] 25.97 [22.04-30.33] 

6 or more points  58.66 [50.9-66.01] 41.34 [33.99-49.1]  72.09 [64.63-78.51] 27.91 [21.49-35.37] 
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Presence of at least one grocery 

store within the dissemination 

block P=0.56   P=0.84   

No  58 [54.41-61.51] 42 [38.49-45.59]  73.14 [69.85-76.18] 26.86 [23.82-30.15] 

Yes  62.22 [47.93-74.66] 37.78 [25.34-52.07]  71.73 [56.58-83.17] 28.27 [16.83-43.42] 

Presence of at least one park 

within the dissemination block. P=0.58   P=0.20   

No  57.76 [53.74-61.68] 42.24 [38.32-46.26]  74.12 [70.46-77.46] 25.88 [22.54-29.54] 

Yes  59.99 [52.97-66.62] 40.01 [33.38-47.03]  69.48 [62.6-75.59] 30.52 [24.41-37.4] 

Presence of at least one transit 

stop within the dissemination 

block P=0.31   

 

P=0.50 

  

No  56.5 [51.57-61.31] 43.5 [38.69-48.43]  71.98 [67.32-76.22] 28.02 [23.78-32.68] 

Yes  60.04 [55.15-64.74] 39.96 [35.26-44.85]  74.09 [69.59-78.14] 25.91 [21.86-30.41] 

Amenity dense neighbourhood P=0.64   P=0.56   

Non-amenity dense 

neighbourhood  57.7 [53.91-61.4] 42.3 [38.6-46.09]  73.67 [70.16-76.89] 26.33 [23.11-29.84] 

Amenity dense neighbourhood  61.15 [52.33-69.3] 38.85 [30.7-47.67]  70.17 [61.7-77.45] 29.83 [22.55-38.3] 

High amenity density 

neighbourhood  51.27 [19.92-81.65] 48.73 [18.35-80.08]  73.43 [41.15-91.61] 26.57 [8.391-58.85] 

Urban sprawl P=0.90   P=0.64   

No sprawl   58.55 [54.65-62.34] 41.45 [37.66-45.35]  73.69 [70.09-77] 26.31 [23-29.91] 

Less sprawl  62.3 [42.21-78.9] 37.7 [21.1-57.79]  65.97 [45.83-81.62] 34.03 [18.38-54.17] 

More sprawl  57.43 [48.82-65.62] 42.57 [34.38-51.18]  71.53 [63.33-78.52] 28.47 [21.48-36.67] 

Weighted results 
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4.5.1 Association of individual and neighbourhood-level factors on overall acceptability of 

BE interventions aimed at promoting a healthy diet  

 

Factors such as sex, country of birth, educational attainment, perceived health, and ethnic 

concentration of neighbourhood of residence were found to be independently associated with the 

odds of moderate-high agreement regarding implementing interventions aimed at improving a 

healthy diet. (Figure 4.4). 

Women (AOR = 2.18, 95%CI: 1.56-3.05) and immigrants (AOR= 1.65, 95%CI: 1.02-2.67) 

were almost two times more likely to show moderate-high agreement as compared to men and 

individuals born in Canada. Further, the odds of acceptability were 60% higher among individuals 

with university-level education (AOR=1.60, 95%CI: 1.05-2.43) compared to those with 

educational attainment of high school or less. Individuals who rated their health as either very good 

or fair were 51-61% (AOR= 0.49, 95%CI: 0.29-0.82 and AOR= 0.39, 95%CI: 0.21-0.71) less 

likely to agree with the implementation of interventions related to food environment relative to 

those who rated their health as excellent, while individuals who rated their health in-between (as 

‘good’) were 69% (AOR=0.31, 95%CI: .18-.53) less likely to agree. 

After controlling for individual-level factors, only ethnic concentration of the 

neighbourhood of residence was independently associated with the odds of acceptability of 

interventions related to the food environment. Those who came from least ethnically concentrated 

neighbourhoods were almost four times (AOR= 3.86, 96%CI: 1.53-9.75) more likely to support 

these interventions than those who came from most ethnically concentrated neighbourhoods. 
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Figure 4.4 Adjusted odds ratio associated with ‘moderate-high’ agreement regarding implementation of BE interventions aimed at 

promoting a healthy diet: Results from the final multivariable multi-level logistic regression model12 

 

 

 

 

 

 

 

 

 

 

 

 

 
12 Figure presents only significant results from the final model. Full model results are presented in table 4.5 
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4.5.2 Association of individual and neighbourhood-level factors on overall acceptability of 

BE interventions aimed at promoting physical activity 

 

Factors such as country of birth, educational attainment, annual household income, perceived 

health, and home tenure were found to be independently associated with the odds of moderate-

high agreement regarding implementing interventions aimed at improving physical activity. 

(Figure 4.5). 

The likelihood of acceptability of interventions aimed to improve physical activity was 

88% (AOR=1.88, 95%CI: 1.31- 2.69) higher for immigrants, 45% (AOR=1.45, 95%CI: 1.05- 

2.01) higher for those who had a university education and 45-65% (AOR=1.45, 95%CI: 1.07- 1.96; 

AOR=1.65, 95%CI: 1.11-2.44) higher for those who had less than $80,000 of annual household 

income, relative to those who were born in Canada, had high school education or less and reported 

an annual household income of $80,000 or more. Further, those who lived in their current residence 

for 6-10 years and more than ten years were 54% (AOR=0.46, 95%CI: 0.26-0.82) and 44% 

(AOR=0.56, 95%CI: 0.33-0.93) less likely to support interventions compared to those who lived 

for less than a year.  

Further, when significant individual-level variables were already present in the model, no 

neighbourhood-level factors were found to be independently associated with the odds of moderate-

high agreement regarding implementing interventions aimed at improving physical activity.  
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Figure 4.5 Adjusted odds ratio associated with ‘moderate-high’ agreement regarding implementation of BE interventions aimed at 

promoting physical activity: Results from the final multivariable multi-level logistic regression model13 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
13 Figure presents only significant results from the final model. Full model results are presented in table 4.5 



 60  

Table 4.5 Association of individual and neighbourhood-level factors on overall acceptability of BE interventions aimed at promoting a 

healthy diet and physical activity: Results from multivariable multi-level logistic regression models 

 

 
 Interventions related to food environment Interventions related to physical activity 

Individual and neighbourhood-level 

factors  

Model 1 

Individual-level 

variables 

 

AOR [95% CI] 

Model 2 

Neighbourhood-

level variables 

 

AOR [95% CI] 

Model 3 

Individual and 

Neighbourhood-level 

variables 

AOR [95% CI] 

Model 1 

Individual-level 

variables 

 

AOR [95% CI] 

Model 2 

Neighbourhood-

level variables 

 

AOR [95% CI] 

Model 3 

Individual and 

Neighbourhood-

level variables 

AOR [95% CI] 

Gender 

      

Men (Reference) 

1  1 -  - 

Women  

1.77*** 

[1.43-2.19] 
 2.18*** 

[1.56-3.05] 
   

Age 

      

Above 65 years (reference) 

1  1 1  1 

18-34 years 

0.97 

[0.65-1.46] 
 1.16 

[.62-2.16] 
0.75 

[.47- 1.20] 
 0.76 

[.47 - 1.21] 

35-64 years 

0.84 

[0.62-1.14] 
 0.97 

[.59-1.59] 
0.73 

[.51 - 1.05] 
 0.74 

[.52 - 1.07] 

Born in Canada 

      

Yes (reference) 

1  1 1  1 

No 

1.59*** 

[1.16-2.17] 
 1.65* 

[1.02-2.67] 
1.85*** 

[1.30 - 2.64] 
 1.88*** 

[1.31- 2.69] 

Indigenous status  

-  -    

No (reference) 

   1  1 

Yes 

   1.63 

[.97- 2.72] 
 1.58 

[.93 - 2.68] 

Current employment  

      

Employed (reference) 

1  1 1  1 
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Unemployed 

1.51 

[.90-2.54] 
 1.48 

[.72-3.05] 
1.03 

[.57 - 1.86] 
 1.03 

[.57 - 1.86] 

Retired 

1.45** 

[1.06-1.99] 
 1.54 

[.92-2.58] 
0.89 

[.62 - 1.28] 
 0.93 

[.64 - 1.35] 

Student and other 

1.12 

[.81-1.55] 
 1.33 

[.85-2.10] 
1.00 

[.69 - 1.46] 
 1.03 

[.70 - 1.50] 

Educational attainment 

      

High school or less 

1  1 1  1 

Trade school/college 

0.94 

[.71-1.24] 
 0.99 

[.66-1.48] 
0.93 

[.67 - 1.29] 
 0.94 

[.67 - 1.30] 

University 

1.34* 

[1.02-1.76] 
 1.60* 

[1.05-2.43] 
1.45* 

[1.05 - 1.99] 
 1.45* 

[1.05 - 2.01] 

Annual HH income 

      

Above 80k (reference) 

1  1 1  1 

$40-79k 

1.07 

[0.83-1.38] 
 1.25 

[.85-1.84] 
1.73** 

[1.20 - 2.49] 
 1.45** 

[1.07 - 1.96] 

$39k or less 

1.03 

[0.75-1.42] 
 1.11 

[.69-1.78] 
1.48** 

[1.11 - 1.98] 
 1.65** 

[1.11 - 2.44] 

Perceived Health 

      

Excellent (reference) 

1  1 1  1 

Very good 

0.60** 

[.43-.83] 
 0.49** 

[.29-.82] 
0.61** 

[.42 - .87] 
 0.62** 

[.42 - .90] 

Good 

0.47*** 

[.34, .66] 
 0.31*** 

[.18-.53] 
0.58** 

[.40 - .84] 
 0.58** 

[.40 - .84] 

Fair 

.59** 

[.40-.89] 
 0.39** 

[.21-.71] 
0.59* 

[.38 - .93] 
 0.59* 

[.37 - .92] 

Poor 

0.80 

[.41-1.55] 
 0.49 

[.20-1.18] 
0.91 

[.44 - 1.87] 
 0.88 

[.42 - 1.83] 

Home tenure 

      

Less than 1 year (reference) 

1  1 1  1 

1-5 years 

1.11 

[0.69-1.79] 
 1.00 

[.52-1.91] 
0.66 

[.40 - 1.11] 
 0.66 

[.39 - 1.11] 

6-10 years 

0.74 

[0.44-1.25] 
 0.75 

[.37-1.53] 
0.46** 

[.26 - .81] 
 0.46** 

[.26 - .82] 

More than 10 years 

0.86 

[0.54-1.38] 
 0.79 

[.41-1.51] 
0.55* 

[.33 - .91] 
 0.56* 

[.33 - .93] 
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Favourability of Active living environment 

   - - - 

Very low (reference) 

 1 1    

Low 

 1.15 

[.74-1.81] 
1.25 

[.79-1.97] 
   

Moderate 

 1.27 

[.75-2.16] 
1.33 

[.78-2.28] 
   

High 

 0.77 

[.20-2.94] 
1.09 

[.28-4.19] 
   

Quintiles of instability 

      

1 (least unstable) (reference) 

 1 1  1 1 

2 

 1.24 

[.68-2.26] 
1.24 

[.68-2.27] 
 1.07 

[.61 - 1.88] 
1.02 

[.58 - 1.77] 

3 

 1.14 

[.57-2.27] 
1.04 

[.52-2.07] 
 1.14 

[.56 - 2.31] 
1.00 

[.50 - 2.01] 

4 

 1.40 

[.78-2.51] 
1.33 

[.71-2.46] 
 1.31 

[.77 - 2.21] 
1.10 

[.64 - 1.87] 

5(most unstable) 

 1.59 

[.88-2.88] 
1.44 

[.77-2.67] 
 1.59 

[.95 - 2.65] 
1.25 

[.74 - 2.10] 

Quintiles of Dependency 

 - -    

1 (least dependent) (reference) 

    1 1 

2 

    1.15 

[.74 - 1.79] 
1.15 

[.75 - 1.75] 

3 

    0.96 

[.53 - 1.73] 
0.98 

[.54 - 1.76] 

4 

    1.01 

[.60 - 1.69] 
1.05 

[.62 - 1.75] 

5 (most dependent) 

    1.11 

[.61 - 2.03] 
1.19 

[.64 - 2.22] 

Quintiles of Ethnic Concentration 

      

5 (most ethnically concentrated) 

(reference) 

 1 1  1 1 

4 

 1.91** 

[.87-4.21] 

 

2.14** 

[0.94-4.84] 

 

 1.07 

[0.52 - 2.21] 
1.18 

[0.57 - 2.46] 

3 

 1.95* 

[.90-4.23] 
2.25* 

[1.02-4.99] 

 

 1.09 

[0.50 - 2.37] 
1.23 

[0.57 - 2.62] 
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2 

 1.51* 

[.67-3.42] 
1.71* 

[0.74-3.98] 

 

 0.90 

[0.37 - 2.19] 
1.01 

[0.42 - 2.39] 

1 (least ethnically concentrated  

 3.56** 

[1.45-8.73] 

 

3.86** 

[1.53-9.75] 

 

 1.19 

[0.51 - 2.78] 
1.34 

[0.58 - 3.09] 

Amenity Dense Neighborhood 

 - -    

Non-amenity dense neighbourhood 

(reference) 

 1 1  1 1 

Amenity dense neighbourhood 

    1.09 

[.71 - 1.68] 
1.12 

[.73 - 1.72] 

High amenity density neighbourhood 

    0.75 

[.14 - 4.03] 
0.69 

[.13 - 3.45] 

 

Estimates significant at *P < 0.05; ** P < 0.01; *** P < 0.001; ‘AOR’ Adjusted Odds Ratio, ‘CI’ Confidence Interval 

Model 1 was built using individual-level variables that were selected from the bivariate multi-level logistic regression analyses (P<0.20); Model 2 was built using 

neighbourhood-level variables that were selected from the bivariate multi-level logistic regression analyses (P<0.20); Finally, the ultimate model was built by 

adding both individual and neighbourhood-level variables from model 1 & 2. 
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4.6.1 Varying effects of individual and neighbourhood-level factors on overall 

acceptability of BE interventions aimed at promoting a healthy diet across different levels 

of intervention intrusion14 

 

Figure 4.6 (a-e) illustrates the varying pattern/trends in the likelihood of acceptability of BE 

interventions aimed at promoting a healthy diet for different levels of intervention (as per 

Nuffield’s intervention ladder) for different groups of individuals and their neighbourhood.  

Figure 4.6 (a) shows changes in the likelihood of acceptability (measured in ‘odds 

ratio’) across varying levels of intervention intrusion as reported by women compared to men. 

Overall, the odds of ‘moderate-high’ agreement to intervention declined with the increasing 

intrusion. Women were more likely to accept interventions that are least intrusive (lowest rung 

of the intervention ladder). For instance, women were 1.8 to 2 times more likely to support 

interventions classified in the first four rungs of the ladder – provide information, enable 

choice, guide choice through changing the default policy, and guide choice through incentives. 

As the level of intrusion increased, a drop in the likelihood was seen for the highest two rungs 

of the ladder – restrict and eliminate choice.  

Conversely, an overall upward trend in the likelihood of acceptability was shown by 

immigrants compared to individuals born in Canada. As shown in figure 4.6 (b), immigrants 

were 1.9 to 2.2 times more likely to agree with implementing more intrusive interventions such 

as guiding choice through disincentives, restricting, and eliminating choice. However, they 

were 40% less likely to support interventions that enable choice.  

Respondents who were retired proved significantly different from the reference group 

(employed individuals), in two models. As shown in figure 4.6 (c), they were almost 1.8 times 

 
14 Complete results of the model fitted for each level of intervention separately for the food and physical activity 

domain are provided in Tables 4.6 & 4.7 
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more likely to support interventions that guide choice through changing default policy and 

eliminates choice.  

 As shown in figure 4.6 (d), individuals who had a university level of education 

compared to those who had high school or less showed the highest support for the intervention 

on the 5th level of the intervention ladder, guiding choice through disincentives. They also 

showed increased support for the least intrusive intervention – providing information; however, 

the odds were lower than the former (AOR 2.3 vs. 1.6).  Other points of results approached an 

odds ratio of 1 and were not significantly different from the reference group (individuals with 

high school or less education).  

 Figure 4.6 (e) illustrates the trend in the likelihood of acceptability for individuals who 

came from the least ethnically concentrated neighbourhood compared to those from most 

ethnically concentrated neighbourhoods. Overall, individuals from the least ethnically 

concentrated neighbourhoods showed a higher odds of support across all levels of intervention, 

and the support was highest for the 5th level of the intervention ladder, guiding choice through 

disincentives. The odds ratio dropped at the third and fourth points, guiding choice by changing 

default policy and through incentive.  
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Figure 4.6 (a-e) Association between key individual and neighbourhood-level factors and ‘moderate-high’ acceptability across different levels of 

interventions related to the food environment15 

 
15 Significant results for 4.6 (a) were found for models of intervention level 1,2,3,4,6 and 7; for 4.6 (b) were 2,3,5,6, and 7; for 4.6 (c) were 3 and 7 

(a) (b) 

(c) 
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Figure 4.6 (a-e) Association between key individual and neighbourhood-level factors and ‘moderate-high’ acceptability across different levels of 

interventions related to the food environment, Continued16 

 

 
16 Significant results for 4.6 (d) were found for models of intervention level 1 and 5; for 4.3 (e) were 1,2,3,5,6 and 7. 

(d) (e) 
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Table 4.6 Association between individual and neighbourhood-level factors and ‘moderate-high’ acceptability across different levels of 

intervention related to the food environment  

 Provide information Enable choice Guide choice 

through 

changing the 

default policy 

Guide choice 

through 

incentives 

Guide choice 

through 

disincentives 

Restrict choice Eliminate choice 

Individual and neighbourhood-level 

characters  

Level 1 

 

AOR [95%] 

Level 2 

 

AOR [95%] 

Level 3 

 

AOR [95%] 

Level 4 

 

AOR [95%] 

Level 5 

 

AOR [95%] 

Level 6 

 

AOR [95%] 

Level 7 

 

AOR [95%] 

Individual-level factors 

       

Gender 

       

Men 

1 1 1 1 1 1 1 

Women 

1.76*** 

[1.34 - 2.31] 

2.09*** 

[1.52-2.88] 

1.88*** 

[1.37-2.58] 

2.02*** 

[1.41-2.89] 

1.22 

[.80-1.85] 

1.60** 

[1.13-2.28] 

1.65** 

[1.14-2.38] 

Age 

       

Above 65 

1 1 1 1 1 1 1 

18-34 

1.06 

[.64-1.77] 

0.94 

[.52-1.70] 

1.23 

[.68-2.22] 

2.02* 

[1.02-3.99] 

1.46 

[.64-3.30] 

1.09 

[.56-2.13] 

0.98 

[.48-1.99] 

35-64 

1.14 

[.76-1.72] 

1.15 

[.72-1.84] 

1.31 

[.82-2.10] 

1.38 

[.80-2.40] 

1.19 

[.62-2.28] 

0.84 

[.49-1.44] 

0.91 

[.51-1.61] 

Born in Canada 

       

Yes 

1 1 1 1 1 1 1 

No 

1.42 

[.96-2.09] 

0.60* 

[.37-.97] 

1.82** 

[1.12-2.91] 

1.21 

[.73-2.03] 

1.87* 

[1.04-3.36] 

1.69* 

[1.02-2.79] 

2.16** 

[1.28-3.66] 

Current employment  

       

Employed 

1 1 1 1 1 1 1 

Unemployed 

0.99 

[.55-1.79] 

0.72 

[.36-1.44] 

0.99 

[.49-2.00] 

0.91 

[.43-1.92] 

1.09 

[.39-3.06] 

1.53 

[.70-3.34] 

1.66 

[.73-3.74] 

Retired 

1.31 

[.86-2.00] 

1.28 

[.80-2.07] 

1.73* 

[1.06-2.81] 

0.92 

[.53-1.60] 

1.81 

[.93-3.52] 

1.43 

[.83-2.46] 

1.79* 

[.99-3.22] 
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Student and other 

1.20 

[.82-1.75] 

1.22 

[.79-1.90] 

1.14 

[.73-1.77] 

1.36 

[.84-2.19] 

1.34 

[.74-2.42] 

1.06 

[.64-1.74] 

1.13 

[.67-1.90] 

Educational attainment 

       

high school or less 

1 1 1 1 1 1 1 

trade school/college 

0.89 

[.64-1.25] 

0.94 

[.64-1.37] 

0.86 

[.58-1.26] 

1.17 

[.75-1.81] 

1.19 

[.69-2.07] 

0.96 

[.61-1.49] 

1.14 

[.72-1.82] 

University 

1.60** 

[1.13-2.25] 

1.22 

[.82-1.80] 

0.96 

[.65-1.43] 

1.04 

[.66-1.64] 

2.26** 

[1.27-4.02] 

1.42 

[.90-2.26] 

1.38 

[.86-2.22] 

Annual HH income 

       

Above $80k 

1 1 1 1 1 1 1 

$40-79k 

1.04 

[.75-1.43] 

1.03 

[.72-1.49] 

1.19 

[.81-1.73] 

1.37 

[.88-2.12] 

1.09 

[.63-1.88] 

1.48 

[.94-2.31] 

0.93 

[.58-1.48] 

$39k or less 

1.33 

[.90-1.96] 

0.88 

[.55-1.40] 

1.35 

[.87-2.11] 

2.27** 

[1.34-3.84] 

1.34 

[.71-2.52] 

0.93 

[.54-1.61] 

0.73 

[.42-1.26] 

Perceived Health 

       

Excellent 

1 1 1 1 1 1 1 

Very good 

0.72 

[.47-1.11] 

0.69 

[.41-1.14] 

0.55 

[.34-.88] 

0.39** 

[.22-.70] 

0.53* 

[.28-.98] 

0.35*** 

[.20-.61] 

0.30*** 

[.17-.54] 

Good 

0.54** 

[.35-.83] 

0.43*** 

[.26-.72] 

0.40*** 

[.24-.65] 

0.44** 

[.25-.77] 

0.32*** 

[.17-.61] 

0.24*** 

[.14-.43] 

0.21*** 

[.11-.38] 

Fair 

0.60* 

[.37-.97] 

0.46** 

[.25-.82] 

0.40** 

[.23-.71] 

0.60 

[.32-1.13] 

0.43* 

[.20-.89] 

0.31*** 

[.16-.60] 

0.29** 

[.15-.57] 

Poor 

0.72 

[.35-1.47] 

0.81 

[.34-1.91] 

0.47 

[.20-1.06] 

1.33 

[.54-3.27] 

0.82 

[.30-2.28] 

0.47 

[.19-1.18] 

0.31 

[.11-.82] 

Home tenure 

       

less than 1 year 

1 1 1 1 1 1 1 

1-5 years 

0.97 

[.56-1.68] 

0.45* 

[.22-.88] 

0.76 

[.41-1.41] 

0.93 

[.47-1.85] 

1.17 

[.50-2.77] 

0.51 

[.25-1.03] 

0.73 

[.35-1.52] 

6-10 years 

0.68 

[.37-1.23] 

0.33** 

[.16-.68] 

0.50* 

[.25-.99] 

0.45* 

[.21-.95] 

1.62 

[.64-4.10] 

0.46* 

[.21-1.00] 

0.64 

[.29-1.40] 

more than 10 years 

0.87 

[.51-1.50] 

0.29*** 

[.14-.58] 

0.67 

[.36-1.23] 

0.61 

[.31-1.20] 

1.01 

[.43-2.36] 

0.54 

[.27-1.08] 

0.63 

[.30-1.29] 

Neighbourhood factors 
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favourability of active living 

environment 

       

1 (very low) 

1 1 1 1 1 1 1 

2(low) 

1.40 

[.97-2.02] 

1.10 

[.72-1.68] 

1.08 

[.70-1.66] 

1.06 

[.65-1.74] 

1.00 

[.55-1.81] 

1.19 

[.73-1.97] 

1.45 

[.85-2.47] 

3 (moderate) 

1.42 

[.91-2.19] 

1.00 

[.60-1.66] 

1.19 

[.71-1.98] 

1.19 

[.66-2.13] 

0.94 

[.46-1.92] 

1.37 

[.76-2.47] 

1.57 

[.84-2.93] 

4 (high) 

0.50 

[.15-1.67] 

0.93 

[.26-3.28] 

1.57 

[.46-5.31] 

0.97 

[.23-4.02] 

1.93 

[.37-10.05] 

1.25 

[.28-5.58] 

1.32 

[.28-6.11] 

5 (very high) 

       

Quintiles of instability 

       

1 (least unstable) 

1 1 1 1 1 1 1 

2 

0.93 

[.57-1.53] 

1.34 

[.77-2.32] 

1.24 

[.70-2.18] 

0.89 

[.46-1.72] 

0.87 

[.39-1.95] 

0.74 

[.39-1.41] 

0.94 

[.47-1.89] 

3 

1.05 

[.63-1.77] 

1.23 

[.66-2.29] 

1.18 

[.64-2.16] 

1.32 

[.65-2.67] 

1.06 

[.46-2.44] 

0.71 

[.33-1.52] 

0.78 

[.37-1.66] 

4 

1.55 

[.97-2.48] 

1.50 

[.88-2.54] 

1.25 

[.70-2.22] 

1.21 

[.61-2.40] 

1.23 

[.54-2.76] 

0.97 

[.50-1.90] 

1.07 

[.53-2.15] 

5(most unstable) 

1.26 

[.79-2.00] 

1.55 

[.90-2.67] 

1.19 

[.66-2.15] 

1.54 

[.80-2.96] 

1.05 

[.47- 2.32] 

0.81 

[.42-1.58] 

1.06 

[.53-2.12] 

Quintiles of Ethnic Concentration 

       

5 = most ethnically concentrated 

1 1 1 1 1 1 1 

4 

1.91** 

[1.05-3.47] 

2.09** 

[.99-4.41] 

1.64* 

[.71-3.75] 

1.68 

[.79-3.60] 

3.15* 

[1.09-9.08] 

2.94* 

[1.09-7.92] 

2.72* 

1.07-6.87] 

3 

2.06** 

[1.09-3.88] 

2.37** 

[1.14-4.91] 

2.07* 

[.97-4.40] 

2.05 

[.93-4.48] 

2.92* 

[0.95-8.95] 

2.53* 

[.93-6.91] 

2.16 

[.88-5.31] 

2 

1.26 

[0.68-2.32] 

1.79 

[.87-3.67] 

1.68 

[.75-3.75] 

1.35 

[.60-2.99] 

2.26* 

[.75-6.76] 

2.24 

[.81-6.17] 

1.98 

[.76-5.16] 

1 = least ethnically concentrated 

2.42** 

[1.23-4.76] 

2.99** 

[1.35-6.61] 

1.95* 

[.83-4.57] 

2.17 

[.96-4.88] 

3.37* 

[1.02-11.12] 

2.72* 

[.94-7.83] 

2.93* 

[1.09-7.90] 

Estimates significant at *P < 0.05; ** P < 0.01; *** P < 0.001; ‘AOR’ Adjusted Odds Ratio, ‘CI’ Confidence Interval 
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4.6.2 Varying effects of individual and neighbourhood-level factors on overall 

acceptability of BE interventions aimed at promoting physical activity across different 

levels of intervention intrusion 

 

Figure 4.7 (a-c) illustrates the varying patterns/trends in the likelihood of acceptability of BE 

interventions aimed at promoting physical activity for varying levels of intervention for 

different groups of individuals.  

Figure 4.7 (a) shows variation in odds of acceptability for immigrants as compared to 

those born in Canada. A decreasing trend in the likelihood of support was seen for most 

intrusive intervention levels, such as guiding choice through disincentives, restricting, and 

eliminating choice. Immigrants indicated the lowest support for 1st level of intervention (results 

were not significant) and intervention that guided choice through incentives. On the contrary, 

as shown in figure 4.7 (b), individuals who self-identified as Indigenous showed a clear upward 

trend in support with the increasing level of intrusion, with the exception of a drop in the degree 

of support for interventions that guided choice through incentives. It was evident, that 

Indigenous respondents were 1.8 to 2.2 times more likely to agree with implementing more 

intrusive interventions.  

In three models, respondents with a university education proved significantly different 

from the reference group (individuals with a high school education or less). As shown in figure 

4.7 (c), individuals with a university education were 30-60% more likely to support 

interventions belonging to the lowest rung of the intervention ladder. Further, the odds of 

support peaked (almost 220%) at the 6th level, restricting choice. 
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Figure 4.7 (a-c) Association between key individual and neighbourhood-level factors and ‘moderate-high’ acceptability across different levels of 

intervention related to physical activity17

 
17 Significant results for 4.7 (a) were found for models of intervention level 2,3,4,5,6 and 7; for 4.7 (b) were 3,5,6 and 7; and 4.7 (c) were 1,2 and 6. 

(c) 

(a) (b) 
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Table 4.7 Association between individual and neighbourhood-level factors and ‘moderate-high’ acceptability across different levels of 

interventions related to physical activity  

 Provide 

information 

Enable choice Guide choice 

through 

changing the 

default policy 

Guide choice 

through 

incentives 

Guide choice 

through 

disincentives 

Restrict choice Eliminate choice 

Individual and neighbourhood-level 

characters  

Level 1 

 

AOR [95%] 

Level 2 

 

AOR [95%] 

Level 3 

 

AOR [95%] 

Level 4 

 

AOR [95%] 

Level 5 

 

AOR [95%] 

Level 6 

 

AOR [95%] 

Level 7 

 

AOR [95%] 

Individual-level factors 

       

Age 

       

Above 65 

1 1 1 1 1 1 1 

18-34 

1.08 

[.75-1.55] 

0.84 

[.54-1.30] 

0.89 

[.55-1.45] 

0.74 

[.48-1.14] 

0.66 

[.38-1.12] 

1.44 

[.90-2.29] 

0.67 

[.39-1.18] 

35-64 

1.02 

[.78-1.34] 

0.72 

[.52-1.01] 

0.73 

[.50-1.07] 

0.91 

[.66-1.25] 

0.68 

[.45-1.02] 

1.08 

[.75-1.57] 

0.84 

[.55-1.28] 

Born in Canada 

       

Yes 

1 1 1 1 1 1 1 

No 

1.27 

[.96-1.68] 

1.90*** 

[1.36-2.65] 

1.80*** 

[1.25-2.59] 

1.47* 

[1.05-2.05] 

1.96*** 

[1.32-2.90] 

1.72** 

[1.21-2.44] 

1.52* 

[1.02-2.27] 

 

Indigenous status  

       

No 

1 1 1 1 1 1 1 

Yes 

0.93 

[.62-1.40] 

1.44 

[.88-2.37] 

1.70* 

[1.01-2.87] 

1.37 

[.85-2.19] 

1.78* 

[1.02-3.11] 

2.02** 

[1.24-3.29] 

2.15** 

[1.19-3.89] 

Current employment  

       

Employed 

1 1 1 1 1 1 1 

Unemployed 

1.36 

[.86-2.15] 

1.07 

[.62-1.86] 

0.96 

[.52-1.77] 

0.98 

[.57-1.68] 

0.82 

[.41-1.64] 

1.29 

[.74-2.24] 

0.70 

[.32-1.53] 
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Retired 

1.22 

[.92-1.61] 

0.70* 

[.49-.98] 

1.10 

[.74-1.62] 

0.91 

[.65-1.27] 

0.93 

[.61-1.41] 

1.05 

[.72-1.54] 

1.10 

[.71-1.70] 

Student and other 

1.11 

[.83-1.47] 

0.94 

[.67-1.34] 

1.03 

[.70-1.52] 

1.32 

[.94-1.86] 

0.82 

[.53-1.28] 

1.01 

[.69-1.46] 

1.39 

[.88-2.18] 

Educational attainment 

       

high school or less 

1 1 1 1 1 1 1 

trade school/college 

1.06 

[.83-1.35] 

1.16 

[.86-1.57] 

0.96 

[.69-1.34] 

0.98 

[.73-1.30] 

0.92 

[.64-1.33] 

1.08 

[.77-1.53] 

0.85 

[.57-1.25] 

University 

1.28* 

[1.00-1.64] 

1.57** 

[1.16-2.12] 

1.32 

[.94-1.84] 

1.12 

[.84-1.50] 

0.94 

[.66-1.36] 

2.17*** 

[1.54-3.04] 

1.30 

[.89-1.88] 

Annual HH income 

       

Above $80k 

1 1 1 1 1 1 1 

$40-79k 

1.16 

[.91-1.48] 

1.16 

[.88-1.52] 

1.18 

[.85-1.64] 

1.32* 

[1.01-1.74] 

1.23 

[.87-1.72] 

1.30* 

[.96-1.76] 

1.03 

[.72-1.48] 

$39k or less 

1.21 

[.91-1.60] 

1.26 

[.86-1.84] 

1.67* 

[1.13-2.46] 

1.40* 

[.99-1.98] 

1.29 

[.84-1.98] 

1.42* 

[.97-2.06] 

1.06 

[.68-1.66] 

Perceived Health 

       

Excellent 

1 1 1 1 1 1 1 

Very good 

0.78 

[.58-1.05] 

0.72 

[.51-1.03] 

1.08 

[.73-1.60] 

0.68* 

[.48-.96] 

0.75 

[.50-1.12] 

0.59** 

[.41-.85] 

0.58** 

[.38-.87] 

Good 

0.69** 

[.52-.93] 

0.67* 

[.47-.94] 

0.89 

[.60-1.32] 

0.68* 

[.49-.96] 

0.56** 

[.37-.85] 

0.46*** 

[.32-.66] 

0.54** 

[.35-.81] 

Fair 

0.73 

[.51-1.04] 

0.75 

[.49-1.15] 

0.91 

[.57-1.47] 

0.62* 

[.41-.93] 

0.47** 

[.28-.79] 

0.52** 

[.34-.82] 

0.38*** 

[.22-.66] 

Poor 

1.06 

[.61-1.84] 

1.06 

[.53-2.14] 

0.97 

[.46-2.04] 

1.10 

[.56-2.15] 

0.78 

[.35-1.76] 

1.33 

[.68-2.57] 

0.37* 

[.15-.92] 

Home tenure 

       

less than 1 year 

1 1 1 1 1 1 1 

1-5 years 

0.53** 

[.35-.80] 

0.83 

[.50-1.38] 

0.70 

[.42-1.18] 

0.65 

[.40-1.05] 

0.62 

[.35-1.13] 

0.69 

[.42-1.14] 

1.05 

[.56-1.97] 

6-10 years 

0.46*** 

[.29-.72] 

0.52* 

[.30-.90] 

0.55* 

[.31-.97] 

0.44** 

[.26-.75] 

0.51* 

[.26-.97] 

0.54* 

[.31-.94] 

0.96 

[.49-1.89] 

more than 10 years 

0.54** 

[.35-.81] 

0.60* 

[.36-.98] 

0.46** 

[.28-.78] 

0.49** 

[.30-.78] 

0.57 

[.32-1.02] 

0.59* 

[.36-.97] 

0.78 

[.42-1.44] 
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Neighbourhood variables 

       

Quintiles of instability 

       

1 (least unstable) 

1 1 1 1 1 1 1 

2 

0.80 

[.53-1.19] 

1.01 

[.60-1.69] 

0.84 

[.47-1.49] 

0.88 

[.57-1.34] 

0.98 

[.57-1.71] 

0.91 

[.54-1.54] 

0.99 

[.52-1.85] 

3 

0.90 

[.60-1.35] 

1.13 

[.62-2.07] 

0.96 

[.48-1.89] 

1.07 

[.59-1.95] 

0.88 

[.42-1.85] 

0.79 

[.44-1.39] 

0.79 

[.34-1.83] 

4 

0.96 

[.65-1.42] 

1.18 

[.72-1.94] 

1.06 

[.64-1.74] 

1.04 

[.64-1.70] 

1.01 

[.56-1.83] 

1.02 

[.64-1.62] 

1.19 

[.64-2.21] 

5(most unstable) 

0.94 

[.64-1.37] 

1.23 

[.79-1.93] 

1.15 

[.67-1.97] 

1.00 

[.66-1.53] 

1.14 

[.60-2.17] 

1.16 

[.71-1.89] 

1.38 

[.74-2.59] 

Quintiles of Dependency 

       

1 (least dependent) 

1 1 1 1 1 1 1 

2 

1.14 

[.85-1.53] 

1.09 

[.70-1.69] 

1.12 

[.71-1.76] 

1.15 

[.76-1.74] 

1.12 

[.64-1.94] 

1.05 

[.67-1.63] 

0.76 

[.39-1.48] 

3 

0.96 

[.63-1.47] 

1.07 

[.66-1.72] 

0.99 

[.60-1.65] 

0.91 

[.49-1.70] 

1.01 

[.53-1.94] 

1.19 

[.74-1.93] 

0.84 

[.42-1.68] 

4 

0.99 

[.65-1.50] 

0.90 

[.58-1.41] 

1.21 

[.77-1.90] 

0.93 

[.59-1.44] 

1.18 

[.72-1.92] 

 

1.00 

[.65-1.55] 

0.96 

[.57-1.64] 

5 (most dependent) 

0.96 

[.61-1.49] 

1.06 

[.57-1.99] 

1.13 

[.59-2.16] 

0.97 

[.53-1.79] 

0.98 

[.52-1.85] 

1.08 

[.64-1.82] 

0.84 

[.42-1.66] 

Quintiles of Ethnic Concentration 

       

1 = least ethnically concentrated 

1 1 1 1 1 1 1 

2 

0.91 

[.62-1.34] 

0.70 

[.42-1.16] 

0.74 

[.46-1.19] 

0.86 

[.58-1.29] 

0.85 

[.51-1.43] 

0.79 

[.50-1.25] 

0.76 

[.42-1.35] 

3 

0.93 

[.65-1.33] 

0.87 

[.55-1.38] 

0.81 

[.50-1.32] 

0.96 

[.60-1.54] 

0.99 

[.59-1.66] 

0.99 

[.65-1.50] 

0.76 

[.45-1.29] 

4 

1.05 

[.72-1.51] 

0.88 

[.51-1.52] 

0.85 

[.54-1.34] 

0.96 

[.60-1.55] 

1.05 

[.61-1.79] 

0.92 

[.56-1.52] 

0.80 

[.49-1.31] 

5 = most ethnically concentrated) 

0.78 

[.44-1.36] 

0.72 

[.33-1.55] 

0.55 

[.27-1.14] 

0.64 

[.29-1.38] 

0.74 

[.28-1.97] 

0.75 

[.41-1.40] 

0.70 

[.33-1.48] 
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Amenity Dense Neighborhood 

       

non-amenity dense neighbourhood 

1 1 1 1 1 1 1 

amenity dense neighbourhood 

0.96 

[.71-1.31] 

1.09 

[.73-1.63] 

0.89 

[.56-1.43] 

1.03 

[.70-1.50] 

1.01 

[.58-1.74] 

1.04 

[.69-1.56] 

0.77 

[.46-1.31] 

high amenity density neighbourhood 

1.19 

[.32-4.41] 

1.10 

[.27-4.38] 

1.74 

[.40-7.58] 

0.54 

[.08-3.54] 

0.89 

[.16-4.87] 

1.04 

[.27-4.01] 

0.85 

[.15-4.88] 

Estimates significant at *P < 0.05; ** P < 0.01; *** P < 0.001; ‘AOR’ Adjusted Odds Ratio, ‘CI’ Confidence Interval 

 

 

 

 



 77  

CHAPTER 5 

DISCUSSION 

 

5.1 General Discussion 

The study aimed to estimate the current level of public acceptability of a range of built 

environment interventions varying in intrusiveness that support a healthy diet and physical 

activity in Saskatoon and Regina and identify individual and neighbourhood-level factors 

associated with the level of acceptability of these diverse interventions. A cross-sectional 

sample of 2133 respondents were examined with linkage to respondents’ respective 

neighbourhood-level characteristics. Further, inspired by the ‘Intervention ladder’ proposed by 

Nuffield’s council on bioethics, BE interventions were classified into different levels, and the 

moderating role of intrusiveness of intervention was explored.  

Overall support for BE interventions aimed to promote healthy eating and physical 

activity was 41% and 27%; however, support for individual interventions varied. In both 

domains, that is, interventions aimed to promote healthy eating and physical activity, as 

expected, a relatively higher proportion of individuals showed stronger agreement with the 

least intrusive interventions that represented the lowest rungs of the intervention ladder. These 

interventions focused mainly on such activities as informing and educating the public and 

enabling individuals to change their behaviours. This finding supports previous research(147), 

suggesting that some interventions that were perceived as least intrusive were also perceived 

to be more effective than others. However, few exceptions were observed with interventions 

aimed at promoting physical activity. Interventions such as creating safer street intersections 

by increasing curb extensions, reserved bus lanes, separated bike lanes, and city speed limit 

though they represented the 2nd and 3rd level of the intervention ladder, were supported by a 

relatively lower proportion of individuals. It should be noted that such interventions may also 
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imply a disincentive for drivers but an incentive for walkers/cyclists. Perhaps, respondents' 

perspective and hidden trade-offs have significantly influenced their decision and support 

shown for these interventions. 

A relatively lower proportion of agreement was observed for most of the more intrusive 

interventions: tax on sugar beverages, limiting fast-food close to schools, limiting beverage 

size in municipal buildings, eliminating junk food in restaurants, vending machines, etc., road 

tolls to enter downtown, traffic calming through narrow streets and speedbumps, and closing 

entire streets to motor vehicles.  Further, the lowest proportion of people supported 

interventions that incur a monetary loss, such as tax on sugar-sweetened beverages and road 

tolls to enter downtown. However, this was not true for other interventions of a similar level 

of intrusiveness, such as increased fines for motor vehicle drivers and cyclists, as 

comparatively more people were supportive of these interventions.  

It is important to note that all the BE items consisted of a larger proportion of people 

who were rather indecisive, i.e., reported somewhat agree or somewhat disagree, than firm 

decisions like strongly agree or strongly disagree. In a related study, Kawa and colleagues(148) 

grouped survey individuals into 3 clusters: nudgeable, conditionally mixed nudgeable, and un-

nudgeable. The ‘nudgeable individuals’ seemed to accept all interventions equally, while the 

‘un-nudgeable’ group showed low acceptance of almost all interventions and generally 

appeared uninterested. However, the exciting finding is that the ‘conditionally mixed 

nudgeable’ group was divided in their acceptance. Moreover, for these individuals, accepting 

a nudge depended on certain conditions. However, these individuals were similar to the 

nudgeable cluster regarding their perception of influential factors such as perceived social 

norms. The large proportion of individuals indicating only slight agreement or disagreement 

can be compared to this ‘conditionally mixed nudgeable’ cluster.  



 79  

In examining the collective perception of interventions as a function of the types of 

interventions represented in the ladder, a higher proportion of people showed moderate to high 

support for interventions that are less intrusive. In contrast, a lower proportion of people 

supported more intrusive interventions. This is directly in line with previous studies indicating 

higher support for interventions of lower intrusiveness(148,149).  

Interventions that guide choice through changing the default policy showed a drop in 

support while moving along the intervention ladder, which can partly be explained by the 

nature and type of interventions represented in this level (i.e., 3rd level of the intervention 

ladder). For instance, the public did not welcome changing side dishes in restaurants for a 

healthier option, separated bike lanes, and limiting speed in the entire city to 40km/hr, which 

reflects that the public was less supportive of interventions that significantly restrict their 

freedom. Similarly, Hagman and colleagues(149) examined the support for ten different types 

of nudge-policies and found that all the nudges received majority support except for nudges 

that involved changing default policy. In support of these findings, another study(147) 

indicated that changing defaults was perceived as one of the most intrusive types of 

intervention as well as one of the least effective. Moreover, as mentioned earlier, these 

interventions may be rewarding for those specific groups of people while unrewarding for 

others. 

In examining individual and neighbourhood-level factors associated with the 

acceptability, factors such as sex, age, country of birth, current employment, educational 

attainment, perceived health, and ethnic concentration of neighbourhood of residence were 

associated with the acceptability of BE interventions aimed to promote healthy eating.  On the 

other hand, factors such as country of birth, Indigenous status, educational attainment, annual 

household income, perceived health, home tenure, home type, favourability of active living 
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environment, and residential instability were significantly associated with the acceptability of 

BE interventions related to physical activity. 

In both domains, a higher proportion of immigrants and individuals with university 

education indicated ‘moderate-high’ support. Moreover, the odds of acceptability were 45% to 

88% higher for immigrants and those with a university education compared to individuals born 

in Canada and with a high school education or less. Further, perceived health showed a ‘U’ 

shaped relationship, with a higher proportion of individuals who perceived their health as either 

excellent or poor showing a higher proportion of agreement than those who rated their health 

in-between. This finding can partly be explained by the tendency of healthy people aspiring to 

improve or maintain their health and those with relatively poor health wanting to improve 

health and use the opportunities that are made available.  

A higher proportion of agreement with BE interventions related to food was observed 

among women and younger (18-34 years) and older adults (above 65 years). Similarly, Reisch 

and Sustain(134) examined approval for fifteen different types of nudges across six European 

nations. They found that older adults (70 years and above) support nudges, especially those 

involving information provision, more than the younger population. Further, after controlling 

for other factors, women proved twice as likely to agree with implementing food interventions 

than men – a finding consistently documented by various other studies (134,147).  

A higher proportion of individuals who self-identified as Indigenous, those with lower 

income, and those who had been residing in their residence for less than five years indicated 

support for implementing BE interventions related to physical activity.  Further, in the 

multivariable analysis, it was found that those who resided in their current residence for more 

than five years were 44-55% less likely to show support interventions promoting physical 

activity than those who lived for less than five years.  
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Additionally, after controlling for individual-level factors, respondents living in the 

least ethnically concentrated neighbourhoods were almost four times more likely to support 

interventions promoting a healthy diet than those from most ethnically concentrated 

neighbourhoods. Further, respondents representing other quintiles of ethnic concentration also 

showed a higher likelihood of support than those from most ethnically concentrated 

neighbourhoods.  

Quite interestingly, while comparing individual-level effects to that of neighbourhood-

level, there seemed to be an opposite effect. That is, immigrants and Indigenous respondents 

were more supportive of BE interventions; conversely, neighbourhoods with the most ethnic 

concentration showed relatively lower support. It should be noted, however, that with the 

exception of neighbourhood attribute, ethnic concentration, other attributes of neighbourhoods 

were not significantly associated with the acceptability of BE intervention related to food or 

physical activity. In Chapter 2, a conceptual model proposed by Gifford and colleagues(138) 

was discussed to hypothesise how individuals’ personal factors such as age, income, length of 

residence, and the physical aspects of their residential environment influence their thinking 

(i.e., satisfaction, attachment) and behaviour (i.e., mobility, leisure). However, the present 

study did not show a robust relationship between the neighbourhood attributes and individuals' 

acceptability of the BE interventions, especially after controlling for individual factors. One 

plausible explanation is the affinity of individuals for the status quo. The seminal study by 

William and Richard(150) showed that individuals' decisions tend to carry the status quo, and 

they prefer to let things as they are currently. People select and reside in neighbourhoods based 

on a mix of characteristics that they prefer and benefit them. Therefore, they might treat such 

neighbourhood and its aspects as “the right amount” of intervention that is ideal for their 

lifestyle. 
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In examining the effects of individual and neighbourhood-level factors across different 

levels of intrusion, a consistent finding across all levels of interventions related to food was 

that women approve of BE interventions more than men do. In addition, women showed a 

relatively increased likelihood of support for interventions at the less intrusive end of the 

continuum.  However, the likelihood of women’s support remained stronger for most intrusive 

interventions related to food that focused on restricting and eliminating choice. Studies have 

attributed this tendency to women having greater empathetic concerns(151) and interest in 

healthy eating(152) than men. 

Immigrants, overall, showed a higher likelihood of support for all interventions except 

for, surprisingly, the interventions that guides choice through incentives. The highest likelihood 

of support from immigrants was indicated for the most intrusive level of intervention: 

eliminating choice. Conversely, for interventions related to physical activity, the degree of 

likelihood of support declined with the increasing level of intrusiveness. Another noteworthy 

finding was that the Indigenous respondents showed an increased likelihood of support for 

interventions with increasing levels of intrusion. They showed the highest likelihood of support 

for intervention eliminating choice. Hagman and colleagues(149) assessed the public attitudes 

toward nudge interventions that focused on private (e.g., cafeteria re-design) and social welfare 

(e.g., organ donation) among Sweden and American respondents. The authors also examined 

respondents’ perceived intrusiveness of the interventions. Almost 80% of the respondents 

reported Cafeteria re-design as acceptable, although 65% of them viewed it as intrusive to 

freedom of choice.   

Another study(148) that investigated the factors affecting the acceptance of healthy 

eating nudges in a cafeteria setting among university students found that the students’ 

perceived responsibility of a cafeteria or university to promote healthy eating influenced their 

acceptability. A relatable finding in the present study is that individuals of all socio-
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demographic groups, i.e., women, immigrants, and retired individuals, showed an increased 

likelihood of support for interventions of a higher level of intrusion that included limiting 

beverage size in municipal buildings, limiting fast-food close to schools and eliminating junk 

food in restaurants, vending machines, etc. Perhaps, individuals perceive places like schools 

and municipal buildings as responsible for promoting healthy eating, thus showing a higher 

likelihood of support.  

The present study employed Nuffield’s ‘intervention ladder’ to classify and examine 

BE interventions as per their level of intrusion. However, several studies have used alternate 

taxonomies to organize diverse interventions. For instance, Hansen and Jespersen(153) used 

the cognitive mechanism to distinguish nudges/intervention as system 1 and system 2, where 

system 1 uses intuitive and automatic thinking, and system 2 uses reflective and rational 

thinking. Automatic thinking is characterised by being fast, instinctive, and effortless, while 

reflective thinking needs conscious processing of information. Felsen and colleagues(154), in 

a survey conducted on people in Canada and the United States, found that system 2 nudges 

were generally preferred over system 1. It should be noted that the classification of the 

interventions based on Nuffield’s intervention ladder provides a comprehensive guide and 

model for policymakers and public health officials to distinguish and organize built 

environment interventions as per their intrusiveness. However, this classification does not 

denote the perceived intrusiveness of the intervention receivers (i.e., the public) and is not 

considered a gold standard. 

In summary, it was evident from the study findings that all interventions and their 

intrusiveness are not judged the same. The findings show that there were significant differences 

in who supported and who did not the types of interventions related to healthy eating and active 

living. In contrast to the expectations, however, the findings did not support a clear and robust 
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relationship between the type of neighbourhoods and the acceptability of built environment 

changes.  

 

5.2 Study findings, timeline, and status quo 

The data utilized in this current study were collected between October 6, 2020, and December 

23, 2020, which may have several implications with regard to the study findings. As shown in 

Figure 5.1, in Saskatoon, Rapid Bus Transit (RBT) project was initiated by the City of 

Saskatoon in 2018. The project was proposed to meet the transportation needs of the growing 

city and provide infrastructure and support for greater use of walking and cycling for work and 

personal use by improving travel speed, reliability, capacity, and customer experience through 

transit signal priority, geometric priority, improved station, customer systems, and separated 

lanes. In April 2019, protected bike lanes in Saskatoon were a topic of debate in the city 

council.  Dedicated bike lanes were added to the city's downtown in 2015 to keep cyclists safe 

and to promote cycling. However, the project failed to reach a consensus between local 

businesses and the cycling community and was strongly opposed by other stakeholders (Mayor 

and city council), eventually leading to the removal. Similarly, in October 2019, the city of 

Regina opened Regina’s first two-way protected bike lane. In the same year, the city of 

Saskatoon closed the building that functioned as the farmer’s market. However, there was 

persistent customer demand for farmer’s market products.  

The present study showed lower support for increasing reserved bus lanes, priority 

lights for busses and separated bike lanes and, the highest support for creating farmer’s market. 

These results, collectively, may reflect respondents’ attitudes towards the existing or failed 

attempts to transform the built environment. In addition to intrusiveness of interventions, 

factors such as perceived effectiveness, social/personal gain, and individuals' past and current 
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decisions may have significantly influenced the results. The power of some individual’s 

preference of the status quo should not be underestimated. 

 

 

 

 

 

 

 

 

 

 

          Figure 5.1 Timeline of events prior to surveying the respondents  

 

5.3 Strength and limitations of the study 

 

The present study is unique in many ways. Firstly, the study is strengthened by examining both 

individual and neighbourhood-level factors and their influence on the acceptability of BE 

interventions related to food and physical activity. Previous studies have often been limited by 

a selection of one or fewer interventions. The present study covered a wide range of BE 

interventions targeted to improve healthy eating and physical activity, expanding our 

understanding of potential variability in public acceptability for different types of intervention. 

Moreover, concurrently, the study explored two important domains in public health and health 

promotion: healthy eating and active living, broadening the knowledge base and allowing 

comparisons. 
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Missing neighbourhood-level observations were treated by an appropriate multiple 

imputation procedure, which is expected to produce unbiased estimates. However, only 64% 

of the observations were assigned to FSA in the primary data to link to the respondents’ 

neighbourhood attributes, and 36% of the respondents’ assignment to FSA was imputed, which 

might have affected the true relationship between the neighbourhood variables and 

acceptability. Then, multilevel regression analyses were conducted to account for the 

hierarchical structure of the data (individuals nested within neighbourhoods). 

Another major strength of the study is its considerably large sample size. Although the 

sample was not perfectly representative of the actual urban population of Saskatchewan, 

appropriate weighting increases the generalizability of the study findings. However, a 

relatively smaller sample, for example, the Indigenous and immigrant population, may have 

impacted the statistical power of the regression analyses.  

The results did not support the study hypothesis regarding neighbourhood and public 

acceptability. Some of the source data employed to link neighbourhood-level factors were old. 

Although it is probable that no actual relationship exists between neighbourhood characteristics 

and the acceptability of BE interventions, it is critical to test this hypothesis using the most 

recent data, especially data that corresponds in time to when the respondents participated in the 

survey. Further, the results of this study are based on the interventions we examined. Although 

these interventions have been included after a robust selection process, there is no guarantee 

that they will generalise to other interventions.  

Finally, the study may suffer from a number of inherent biases pertaining to cross-

sectional surveys, such as non-response bias, sampling bias, and social-desirability bias. 

Nevertheless, the study findings add to the existing knowledge on the public acceptability of 

BE interventions related to food and physical activity. 
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5.4 Policy implications and future direction 

 

The present study provides useful, practical implications for designing and implementing BE 

interventions, particularly those that focus on promoting healthy eating and physical activity 

among the urban population.  

Physical activity and diet are key modifiable risk factors that drive many non-

communicable diseases, and BE plays a facilitating role in promoting a healthy lifestyle. In 

addition, many BE interventions have proved effective in promoting behaviour change. These 

interventions and policies, however, suffer from a lack of acceptance that challenges the 

success and effectiveness of the intervention. If policymakers have information on which 

interventions or level of intervention is perceived as acceptable by which group of people, 

interventions can be designed and targeted with higher potential effectiveness. Interventions 

will also prove sustainable if they are deemed acceptable by the target population. Therefore, 

knowledge of society’s general interests and perceptions will facilitate the decision-making 

process by public policymakers in ways to promote behaviour change.  

People generally endorse interventions that promote health, especially those in the 

realm of healthy eating and physical activity. However, the present study highlights that 

majority of individuals did not either strongly oppose or strongly agree with interventions. This 

provides a unique opportunity for public health officials to improve the perceptions of 

individuals who are mostly indecisive or slightly inclined towards supporting or opposing the 

intervention.  

There are diverse BE interventions, and the present study is novel in examining a wide 

range of interventions in both domains, thus proving more inclusive in terms of the types of 

interventions included. However, studies of this kind may provide unique and more in-depth 

insights when complemented by qualitative research. Nevertheless, the study provides direct 
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evidence for the differential acceptability of diverse BE interventions related to healthy eating 

and physical activity. Furthermore, although there are numerous challenges in translating 

evidence to practice and achieving changes in policies and practices governing the built 

environment, a collaboration between urban planners, policymakers, and public health officials 

may enhance the decision-making and planning process in ways that encourage and enable 

individuals to be more physically active and healthy.  

Considering these, future research should continue to investigate the influence of 

neighbourhood and individual factors on the acceptability of BE interventions, even more in-

depth, with a holistic approach.  
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CHAPTER 6 

CONCLUSION 

 

This study provides previously lacking information on the acceptability of a range of 

interventions aimed at improving a healthy diet and physical activity. In addition, it provides 

insights into the attributes of individuals that support changes in the built environment and 

across different levels of intrusiveness of interventions.  

It is evident that even though the examples of interventions that were the focus of the 

study were presented to the respondents in random order, they were perceived by the 

respondents as having different degrees of intrusiveness and it has been corroborated by the 

highest support shown for interventions that belonged to the lowest rungs of the Nuffield’s 

intervention ladder in both the food and physical activity domain. However, the study findings 

suggest that people’s judgment of the degree of intrusion of the intervention is not the principal 

driver of acceptability. When individuals believe that a BE intervention has a legitimate 

purpose in promoting healthy eating or physical activity, the majority are likely to support it, 

even if it is more intrusive. However, intrusive interventions are persistently criticized for 

‘manipulating or eliminating’ people’s choices. For this reason, it is expected that a stronger 

justification and clear indication of evidence for the desired effect should be put forth to weigh 

favourably against any loss of freedom of choice.  

Factors such as gender, ethnicity, immigration status, and educational attainment 

significantly influence people’s support for BE interventions. Further, not all strategies that 

employed fiscal disincentives were perceived as less acceptable. Perhaps, people’s judgment 

was inevitably affected by the perceived effectiveness and invasiveness of the interventions. In 

addition, perceived social gain, individual gain, and status quo may have influenced the 

acceptability of some interventions.   
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Further, it is critical to remember that attitude towards BE interventions depends on the 

policymaker and the political party associated with the implementation. The same set of 

interventions that were perceived as acceptable may be opposed and viewed as less favourable 

when other associated stakeholders are opposed. Support for interventions may also be affected 

by the framing of interventions as it plays a crucial role in people’s judgment and attitude 

change.  For example, individuals might oppose interventions if the question highlighted 

restrictions on their personal freedom.  

The present study could not find clear evidence of the relationship between 

neighbourhood and acceptability. Perceived neighbourhood factors rather than objective 

measures may help explain these results because what individuals perceive their 

neighbourhood to may be different from what they actually are. Perhaps, examining these 

factors will shed light on the mediating effect of neighbourhood of residence.  

Public policymakers often encounter the issue of respecting the autonomy or potential 

beneficial outcome while implementing interventions and policies aimed to promote health. 

Information of this kind on how the public deems the acceptability of interventions and how 

the degree of acceptability is influenced by the demographics and intrusion of the intervention 

may help policymakers plan and redesign interventions in ways that is more acceptable, thus 

successful. 
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Survey Questionnaire 

 

  



  

 

  



  

  



  

  



  

  



  

  



  

  



  

 

  



  

  



  

  



  

  



  

 

 

 

 

  



  

 

  



  

  



  

APPENDIX B 

 

 

Number of observations under each FSA (n=27) in Saskatoon and Regina 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Saskatoon  Regina 

FSA Observations  FSA Observations 

S0K 50  S0G 18 

S0L 2  S2V 2 

S7C 1  S4L 5 

S7H 91  S4N 105 

S7J 76  S4P 45 

S7K 130  S4R 104 

S7L 61  S4S 127 

S7M 56  S4T 88 

S7N 76  S4V 96 

S7R 13  S4W 30 

S7S 13  S4X 70 

S7T 33  S4Y 7 

S7V 22  S4Z 6 

S7W 33  
  

Total 657  Total         703 



  

APPENDIX C 
 

Prevalence of acceptability of BE interventions related to food environment by level of 

intervention - Saskatoon and Regina combined 

 

 Weighted % (95% CI) 

Level of intervention No-low agreement Moderate-high agreement 

Provide information  56.89 [54.1-59.64] 43.11 [40.36-45.9] 

Enable choice  43.71 [40.95-46.5] 56.29 [53.5-59.05] 

Guide choice through changing the default policy  68.52 [65.84-71.09] 31.48 [28.91-34.16] 

Guide choice through incentives  61.03 [58.15-63.83] 38.97 [36.17-41.85] 

Guide choice through disincentives  81.26 [78.95-83.37] 18.74 [16.63-21.05] 

Restrict choice 71.81 [69.2-74.29] 28.19 [25.71-30.8] 

Eliminate choice 72.68 [70.04-75.16] 27.32 [24.84-29.96] 

 

 

 

 

 

Prevalence of acceptability of BE interventions related to food environment for different 

levels of intervention by region – Pearson chi-square test 

Level of intervention 

Weighted % (95% CI) 
 

P-

value No-low agreement Moderate-high agreement 

Saskatoon Regina Saskatoon Regina 

Provide information  

 

54.69 

[51.01-58.33] 

45.31 

[41.67-48.99] 

54.88 

[50.68-59] 

45.12 

[41-49.32] 

0.94 

Enable choice  

 

53.96 

[49.73-58.12] 

46.04 

[41.88-50.27] 

55.74 

[52.12-59.31] 

44.26 

[40.69-47.88] 

0.52 

Guide choice through changing the 

default policy  

54.91 

[51.57-58.21] 

45.09 

[41.79-48.43] 

56.29 

[51.34-61.12] 

43.71 

[38.88-48.66] 

0.64 

Guide choice through incentives  

 

53.08 

[49.51-56.63] 

46.92 

[43.37-50.49] 

57.48 

[52.81-62.02] 

42.52 

[37.98-47.19] 

0.14 

Guide choice through disincentives 

  

54.55 

[51.42-57.66] 

45.45 

[42.34-48.58] 

57.37 

[51.04-63.48] 

42.63 

[36.52-48.96] 

0.43 

Restrict choice 

 

55.52 

[52.28-58.72] 

44.48 

[41.28,47.72] 

53.35 

[48.04-58.59] 

46.65 

[41.41-51.96] 

0.49 

Eliminate choice 

54.52 

[51.25-57.75] 

45.48 

[42.25-48.75] 

55.11 

[49.67-60.43] 

44.89 

[39.57-50.33] 

0.85 

 

 

 



  

 

Prevalence of acceptability of BE transformations related to physical activity by level of 

intervention intrusion – Saskatoon and Regina combined 

 

 Weighted % (95% CI) 

Level of intervention No-low agreement Moderate-high agreement 

Provide information  55.69 [52.87-58.47] 44.31 [41.53-47.13] 

Enable choice  59.78 [56.99-62.51] 40.22 [37.49-43.01] 

Guide choice through changing the default policy  77.02 [74.51-79.34] 22.98 [20.66-25.49] 

Guide choice through incentives  63.85 [61.09-66.52] 36.15 [33.48-38.91] 

Guide choice through disincentives  81.09 [78.74-83.23] 18.91 [16.77-21.26] 

Restrict choice 76.79 [74.15-79.24] 23.21 [20.76-25.85] 

Eliminate choice 82.68 [80.41-84.73] 17.32 [15.27-19.59] 

 

 

 

 

 

 

 

Prevalence of acceptability of BE transformations related to physical activity for different 

levels of intervention by region – Pearson chi-square 

 

 Weighted % (95% CI) 
 

 No-low agreement Moderate-high agreement 
 

Level of intervention Saskatoon Regina Saskatoon Regina 

P-

value 

Provide information  

 

53.88 

[50.15-57.57] 

46.12 

[42.43-49.85] 

56.4 

[52.24-60.48] 

43.6 

[39.52-47.76] 

0.37 

Enable choice  

 

55.52 

[52.02-58.98] 

44.48 

[41.02-47.98] 

54.7 

[50.25-59.07] 

45.3 

[40.93-49.75] 

0.77 

Guide choice through changing the 

default policy  

57.12 

[54.04-60.15] 

42.88 

[39.85-45.96] 

49.9 

[43.88-55.92] 

50.1 

[44.08-56.12] 

<0.05 

Guide choice through incentives 

  

55.41 

[51.99-58.78] 

44.59 

[41.22-48.01] 

54.64 

[49.96-59.23] 

45.36 

[40.77-50.04] 

0.79 

Guide choice through disincentives  

 

55.66 

[52.62-58.64] 

44.34 

[41.36-47.38] 

54.73 

[48.18-61.12] 

45.27 

[38.88-51.82] 

0.79 

Restrict choice 

 

56.23 

[53.06-59.35] 

43.77 

[40.65-46.94] 

50.32 

[43.98-56.66] 

49.68 

[43.34-56.02] 

0.10 

Eliminate choice 

 

56.08 

[53.03-59.07] 

43.92 

[40.93-46.97] 

50.53 

[43.71-57.33] 

49.47 

[42.67-56.29] 

0.14 

  



  

APPENDIX D 

Ethical approval 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	Furthermore, several studies have investigated the relationship between an individual’s party preference and the acceptability of interventions and policy. For example, a study that tested whether US citizens and practising policymakers exhibit partis...

