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Introduction

The extent to which neighborhood preference and design 
affect health and travel behavior remains a key question for 
urban planners. This question could be especially important 
in the context of smaller communities, where choices for 
residential environments are reduced compared with larger 
cities. Residential location choice involves various trade-offs 
including cost, property characteristics, and transportation 
accessibility, and is known to vary by socioeconomic profile. 
However, uncertainty remains about the role of “self-selec-
tion” in attracting certain people to walkable or unwalkable 
neighborhoods, and the resulting impacts on physical activ-
ity, travel choices, and health outcomes. Therefore, it is pos-
sible that as walkable environments become more popular 
generally, planning interventions that favor such neighbor-
hoods may result in increased walking only among certain 
population groups. Better understanding of these connec-
tions can help planners to effectively impact active transpor-
tation in the region.

Literature Review

Positive associations between the walkability of the neigh-
borhood in which people reside and their travel behavior and 
physical activity has been well documented (Ewing and 
Cervero 2010; McCormack and Shiell 2011; Saelens and 
Handy 2008). Specifically, residents living in high-walkable 
neighborhoods (i.e., higher residential density, increased 

street connectivity, good public transportation access) walk 
more and drive less than residents living in less walkable 
neighborhoods (i.e., low residential density and homoge-
neous land use) (Frank et al. 2005; Owen et al., 2007). 
Associating the built environment and health outcomes is 
more complex, but studies show inverse relationships 
between neighborhood walkability and obesity (Papas et al. 
2007), cardiovascular disease (Li et al. 2009), and type 2 dia-
betes (Booth et al. 2013). Nestled within these relationships 
is the concept of residential “self-selection,” where individu-
als tend to select neighborhoods that support their physical 
activity and travel preferences (Frank et al. 2007; Sallis et al. 
2009). Alongside this body of research, several studies have 
examined the concept of “residential mismatch”—the dis-
crepancy between neighborhood preferences and the built 
environment of the neighborhood in which people reside 
(e.g., Cao 2008; De Vos et al. 2012; Howley 2009; Levine 
and Frank 2007; Levine, Inam, and Torng 2005; Schwanen 
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and Mokhtarian 2004). Few studies have combined self-
selection with travel- and health-related outcomes, and few 
have focused on this question within the context of a smaller 
community, where choices for residential environment are 
more constrained.

Preferences for walkable or suburban neighborhood 
designs have been shown to be a significant predictor of the 
transport mode choice for commuting, even when mode 
choice and neighborhood preference are “mismatched” 
(Schwanen and Mokhtarian 2005). Schwanen and Mokhtarian 
(2005) showed that people who preferred suburban residen-
tial environments but lived in walkable neighborhoods (i.e., 
mismatched) were more likely to commute by car than those 
who preferred and lived in walkable neighborhoods. 
However, they were less likely to commute by car than peo-
ple who preferred and lived in suburbia. Frank et al. (2007) 
built on this research by objectively measuring the walkable 
or suburban character of residential environments and inves-
tigating how (mis)matching with one’s preferred residential 
environment predicted walking behavior and health out-
comes. Frank et al. (2007) found that individuals who lived 
in suburban environments were nearly twice as likely to be 
obese (i.e., body mass index [BMI] ≥ 30 kg/m2) as respon-
dents who lived in a walkable neighborhood, regardless of 
their preference for walkable neighborhoods. The link 
between obesity and neighborhood walkability has since 
been demonstrated across different large Canadian cities 
(Frank et al. 2015), at the provincial scale (e.g., Chiu et al. 
2015), as well as in New Zealand (Badland et al. 2012) and 
Australia (Kamruzzaman et al. 2013).

Given the potential for the built environment to shape 
population health outcomes through supporting active travel, 
understanding the demand for different types of neighbor-
hood environments is at the core of urban planning and real 
estate market research (Myers and Gearin 2001; Levine, 
Inam, and Torng 2005). Residential location choice is based 
on a variety of trade-offs including costs, property character-
istics, and transportation accessibility. The relative impor-
tance of these factors varies according to individual 
sociodemographic factors (Kim, Pagliara, and Preston 2005). 
Perhaps most interesting is that preference for more com-
pact, walkable neighborhoods is becoming more prevalent, 
even when this entails losing desirable aspects of low-den-
sity environments such as larger lots and single-family hous-
ing (Handy et al. 2008; Levine and Frank 2007). This shift in 
preference is attributable to several converging factors, 
including aging populations, smaller households, rising fuel 
costs, traffic congestions, and increased health and environ-
mental concerns with suburban areas (Frank et al. 2015; 
Litman 2009; Myers and Gearin 2001).

Several gaps remain within residential preference 
research. First, the relationships between walkability, resi-
dential preference, and travel behavior have yet to be exam-
ined in the context of midsized city regions, particularly 
those exhibiting limited environmental variability. Most 

travel behavior studies are based on studies of households 
in large metropolitan regions of more than one million peo-
ple (e.g., Bunting et al. 2007; Frank et al. 2015). Applying 
these findings to midsized cities could be problematic 
because travel dynamics and residential settlement patterns 
may be considerably different. Midsized cities typically 
have less developed mass transit systems than large cities, 
and few have rail rapid-transit lines that attract “choice rid-
ers” (i.e., those who have access to personal vehicles but 
opt for public transit). The configuration of midsized cities, 
whose centers are typically more accessible by car from 
surrounding communities and suburbs, differs from large 
cities, where car mobility within the downtown core can be 
more difficult. While commute time is a significant predic-
tor of residential location choice within large metropolitan 
areas (Cervero 1996; Levine 1998), it is unclear whether 
this relationship holds for midsized regions, where trip dis-
tances and travel times are shorter and less variable across 
the population. We, therefore, ask whether residential loca-
tion choice and its level of matching with residents’ neigh-
borhood preferences significantly affect travel patterns and 
health outcomes in midsized cities.

A second research gap is the lack of distinction between 
utilitarian walk trips and recreational walk trips among exist-
ing mismatch studies and in the few transportation studies 
situated in midsized city regions. Among mismatch studies, 
Schwanen and Mokhtarian (2005) investigated commute 
times but not walking behavior. In their Atlanta-based study, 
Frank et al. (2007) separated recreational (discretionary) 
from utilitarian (nondiscretionary) walk trips. They found 
that demographic variables, higher household income, and 
greater importance of nonmotorized selection and greater 
walkability predicted the likelihood of any utilitarian walk 
trips. Participants who reported self-selecting to live in a 
walkable place had significantly higher odds of recreational 
walking. Studies of the built environment and travel behav-
ior in medium-sized city regions, such as Sultana and Weber 
(2007) and Maoh and Tang (2012), have also focused on 
single occupancy vehicle use and commuting distances 
rather than on walking behavior. Both recreational and utili-
tarian walk trips contribute to the amount of physical activity 
that people undertake. Built environment and attitudinal fac-
tors evidently have different relationships with recreational 
versus utilitarian walking (Frank et al. 2007; Giles-Corti 
et al. 2005; McCormack et al. 2012; Pikora et al. 2003), so 
we risk biasing the effects of the built environment if these 
two forms of walking behavior are not distinguished from 
one another. This could be problematic for planning strate-
gies in midsized cities where the variability in built environ-
ment is generally low.

Finally, there has been a long-held assumption within 
planning and epidemiological circles that more walkable or 
cyclable neighborhoods can result in lower obesity rates due 
to higher calorific burning (Berke et al. 2007; Rundle et al. 
2008). This is supported by evidence that individuals living 
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in high-walkability areas are less likely to be obese than 
those living in low-walkability areas (e.g., Frank et al. 2015, 
2007). Indeed, Kowaleski-Jones et al. (2018) showed that 
residential selection bias in cross-sectional studies has led to 
underestimations of the association between walkability and 
obesity. However, the concept of “self-selection” suggests 
that individuals may choose their neighborhood based on 
how it can support their physical activity and travel prefer-
ences (Sallis et al. 2009). Causal evidence on the nature of 
these observed associations is limited. One study suggests 
that effects of neighborhood planning and design could in 
some cases be premised on flawed principles (Creatore et al. 
2016). Evidence reviewed above suggests that preferences 
and environmental features have independent associations 
with active transportation. Creating more walkable environ-
ments to meet their growing demand (Pivo and Fisher 2011) 
will likely attract those that prefer living in walkable places, 
thus resulting in increased walking among some population 
groups.

With the stated research gaps in mind, we explore how 
neighborhood preferences and environments collectively 
and independently predict walking behavior and obesity 
rates in the region of Waterloo, Ontario. We use a household 
survey of residential preferences and an index measure of the 
pedestrian and built environment to answer three questions:

1. What types of neighborhoods do midsized city region 
residents prefer: walkable or car-dependent 
neighborhoods?

2. How well matched are people’s neighborhood prefer-
ences to their actual residential environments?

3. Do neighborhood preferences, or the degree of match 
between preferences and actual residential environ-
ments, significantly predict people’s obesity levels or 
the frequency that they engage in recreational and 
utilitarian walk trips?

Findings will contribute to our understanding of how the 
built environment and residential preferences relate to travel 
patterns and predictors of health outcomes in midsized city 
regions.

Data and Method

Study Area

This study of Waterloo Region in Ontario, Canada, includes 
the cities of Waterloo, Kitchener, and Cambridge. The study 
area is home to approximately 530,000 people and has a pop-
ulation density of 390.9 inhabitants per square kilometer 
(Statistics Canada 2017). The Waterloo Region is among the 
fastest growing areas in Southern Ontario, with a population 
expected to reach 642,000 by 2031 (Region of Waterloo 
Public Health 2017). The area is also characterized by an 
aging population and large number of postsecondary stu-
dents, which, in conjunction with predicted population 
growth, will play an important role in future residential and 
transportation infrastructure decisions.

As expected, Table 1 shows that the Waterloo Region has 
considerably lower residential densities and retail floor area 
ratios (FAR) than the City of Toronto (population 2.8  million) 
or the City of Vancouver (population 650,000), two large 
Canadian cities for which walkability index data were avail-
able (Frank et al. 2015). The Waterloo Region also has lower 
variability in net residential density and retail FAR compared 
with Toronto and Vancouver. Reflective of its urban form, 
transportation in the Waterloo Region is dominated by the 
car. A new rail system known as the “ION” is being built to 
support a more compact urban form. Private vehicles are cur-
rently the dominant mode choice for commuters at 88 per-
cent of trips (Region of Waterloo 2017), substantially higher 
than the Ontario average (79%) and about 30 percent higher 
than in the nearby City of Toronto (Table 2).

Table 1. Variability in Selected Built Environmental Characteristics (Minimum for All Characteristics Is 0), for Waterloo Region, the 
City of Toronto, and City of Vancouver.

Quartile Waterloo Region City of Toronto City of Vancouver

Net Residential Density 
(units per acre)

Q1 7.2 10.7 14.1
Q2 (median) 9.1 16.4 18.3
Q3 12.0 26.3 38.3
Max 46.0 455.0 209.9

Retail/Commercial 
Floor Area Ratios 
(dimensionless)

Q1 0.16 0.26 0.55
Q2 (median) 0.25 0.35 0.73
Q3 0.33 0.58 0.88
Max 1.60 1.94 2.88

Note: Data were derived using methods described in main text.

Table 2. Mode of Transportation to Work for Waterloo 
Region, the City of Toronto, and Ontario.

Waterloo 
Region

City of 
Toronto Ontario

Private vehicle (%) 88.0 56.0 79.0
Public transit (%) 4.6 34.0 13.0
Walking or bicycle (%) 6.8 9.0 7.0

Source: Region of Waterloo (2017).



4 Journal of Planning Education and Research 00(0)

The urban structure of the Waterloo Region is consid-
ered typical of many midsized city regions in Canada and 
the United States: low in density, dispersed in its trip des-
tinations, and car-dependent in nature (Bunting et al. 
2007). The city center remains very accessible by car, with 
free parking and relatively low travel times, which act to 
reinforce car dependency rather than encouraging a switch 
to alternate transport modes. As such, the findings from a 
Waterloo Region study are likely to be applicable to many 
other midsized city regions across North America.

Data Sources

Data used in this study were collected as part of the 
Neighborhood Environments in Waterloo Region: Patterns 
of Transportation and Health (NEWPATH) project 
between May 2009 and August 2010. Participation in the 
NEWPATH study was limited to Kitchener, Waterloo, and 
Cambridge residents. A stratified sampling procedure was 
employed (Thompson et al. 2013), with the goal of recruit-
ing a representative sample of the population with respect 
to household size, income levels, and the walkability level 
of the neighborhood in which people resided. Recruitment 
was stratified by walkability to maximize its variation and 
create a statistically significant sample of participants 
with contrasting demographic characteristics across a full 
range of existing built environments. The design was 
based on a similar approach for neighborhood-level sam-
pling used by Frank et al. (2010), where high and low 
walkability and high- and low-income categories were 
crossed with each other to produce a list of block groups 
that fit into one of four quadrants (i.e., low walkability 
and low income, low walkability and high income, high 
walkability and low income, and high walkability and 
high income).

There were two data collection protocols: “simple” and 
“complex.” Both types of households completed a recruit-
ment questionnaire and attitude and behavior questionnaires 
that asked about neighborhood preferences, perceived built 
environment characteristics, and food shopping patterns. The 
“simple” group was asked to complete travel diaries for two 
days, while the “complex” group was also asked to wear 
accelerometers and complete a detailed food purchasing and 
dietary record. Households were recruited in day-pairs (pairs 
of consecutive days), randomly assigned across all days of 
the week. Participants from both groups were included in the 
study sample, yielding a total sample size of 2,597 adults. A 
designated head of each household completed the residential 
survey questionnaire used in this study.

Measures

Demographic and household variables. Self-reported data were 
collected on gender, age, household income, and vehicle 
ownership. Vehicle ownership was recorded as the number 

of vehicles owned by household members, and categorized 
as 0, 1, 2, 3, or 4+ cars. Household income was recorded and 
used in the analysis as a categorical variable with the follow-
ing categories: <CDN$35,000, CDN$35,000–CDN $85,000, 
and >CDN$85,000.

Travel behavior and obesity. A two-day trip diary recorded 
mode, purpose, origin and destination, and vehicle occu-
pancy. A novel addition included the reporting of food pur-
chasing by location. Trips were coded as recreational if they 
were for personal entertainment, leisure activities (including 
leisurely walking), walking for exercise, and sports. Trips 
coded as utilitarian included work and school trips, banking, 
medical appointments, and attending public events. The 
Appendix provides a complete list of all activities in each 
trip type. Supplemental travel data captured longer term 
travel patterns reported retrospectively, including typical 
active travel patterns and annual household vehicle kilome-
ters traveled (VKT). BMI was calculated using self-reported 
height and weight. Participants with BMI values ≥30.0 kg/m2 
were classified as obese. Waist circumference was also 
reported to capture central adiposity.

Neighborhood walkability. A “walkability index” was calcu-
lated based on a validated approach (Frank et al. 2010) to 
characterize the built environment within 1 km (approxi-
mating to 10–15 minutes’ walk) of each participant’s home 
postal code. This study builds on state-of-the-art disaggre-
gate “observation-specific” street network buffering meth-
ods, by including nonmotorized infrastructure to determine 
the shape and extent of access to destinations within a kilo-
meter. The inclusion of these off-street pedestrian pathways 
resulted in a 23 percent average increase in intersection 
density across the study area. Because off-street pedestrian 
paths are heterogeneously distributed throughout the 
region, their inclusion results in a more robust walkability 
index that better captures local pedestrian environments.

The walkability index was calculated by summing stan-
dardized distributions (Z scores) for four objectively mea-
surable features of the built environment within a 1 km 
network buffer (measured in the geographic information 
system platform, ArcGIS) of the centroid of each of the 
8,425 unique postal codes in Waterloo Region (Figure 1). 
The four features contributing to the walkability index are 
as follows:

•• Net residential density (the number of residential units 
per residential acre);

•• Degree of land-use mix (the evenness of distribution 
of floor space across six categories of land use);

•• Retail density (ratio of retail floor area to retail land 
area);

•• Street connectivity (number of intersections within 
the buffer divided by the buffer area in square 
kilometers).
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The street connectivity Z score was weighted by a factor of 
two in the walkability index (Frank et al. 2010), based on 
prior evidence showing the strong influence of street con-
nectivity on nonmotorized travel choice (Saelens, Sallis, and 
Frank 2003). Positive walkability index values are associated 
with denser, pedestrian-friendly, and transit-oriented com-
munities, while negative walkability index values are associ-
ated with more car-dependent, suburban neighborhoods. 
Participants were assigned the neighborhood walkability 
index value associated with their home postal code and 
grouped into quartiles of neighborhood walkability (low, 
medium-low, medium-high, and high walkability) based on 
the full range of walkability index values observed in 
Waterloo Region. The index allows us to objectively quan-
tify the relative spatial differences in walkability across the 
Waterloo Region.

Our walkability surface was calculated using 2012 built 
environment data (i.e., shortly after completion of the travel 
surveys in 2009–2010), which provides a close temporal 
match with participant data collection. A more recent analy-
sis by the Region of Waterloo (2016) shows that the propor-
tions of the population living in low-, medium-, and 
high-walkable areas remained stable over the period 2011–
2016. This suggests that the results from our analyses remain 
relevant and informative for present-day planning decisions 
in the region.

Neighborhood preference. A previously developed residential 
preference survey instrument (Levine and Frank 2007) was 
adapted to investigate the level of demand for walkable ver-
sus car-dependent neighborhood types. The survey instru-
ment also probed which design features of the residential 
environment were most highly valued by study participants. 
Seven issue-specific neighborhood scenarios were visually 
illustrated, where two features of neighborhood design are 

“traded off” between a car-dependent neighborhood and a 
more walkable neighborhood. Figure 2 shows a trade-off 
between easy access to shops and services, versus increased 
separation of residential areas. Participants responded with 
their preference toward Neighborhood A versus Neighbor-
hood B using an 11-point Likert-type scale. Extraneous fac-
tors that might affect a household’s decision-making, such as 
job availability, housing costs, and school quality, were 
explicitly stated to be equivalent between the two scenarios. 
Research based in larger metropolitan regions has shown that 
highly walkable neighborhoods have higher property values 
(Pivo and Fisher 2011) and land prices (Rauterkus and Miller 
2011), which may not be offset by transportation savings. 
However, Boyle, Barilleaux, and Scheller (2014) showed 
that the impact of walkability on housing value becomes sta-
tistically insignificant at the margin, when controlling for 
heteroscedasticity and neighborhood fixed effects.

The seven trade-off scenarios included the following:

1. Separated versus integrated residential-commercial 
areas;

2. Lower residential density (e.g., larger lot size) versus 
shorter commute distance;

3. Urban vitality versus low density, single-use 
neighborhoods;

4. Shorter commute distance versus quieter cul-de-sac 
streets with minimal traffic;

5. Smaller homes and availability of active transporta-
tion choices versus larger homes in car-dependent 
neighborhoods;

6. More space for walking and cycling versus more 
space for cars; and

7. Busier streets with alternatives to car travel versus 
neighborhood privacy (cul-de-sac layout with mini-
mal car and pedestrian traffic).

Likert-type scale responses for each of the seven trade-off 
scenarios were aggregated into three broader categories to 
assess participant attitudes toward specific attributes of 
walkable versus car-dependent residential environments:

•• 0–2: Strongly prefer car-dependent places;
•• 3–7: Neutral;
•• 8–10: Strongly prefer walkable places.

A composite measure of neighborhood preference per partici-
pant was calculated from the paired trade-offs using principal 
component analysis (PCA) to extract a factor with which the 
observed variables are highly correlated. All trade-off ques-
tions were highly correlated (>0.7) with the neighborhood 
preference component, except preference for space for walk-
ing and cycling versus cars. PCA revealed this trade-off was 
poorly represented by the extracted component, so this ques-
tion was excluded. Low loading on this trade-off may relate 
to the fact that, unlike for the other trade-off questions, the 

Figure 1. Walkability index of postal codes in Waterloo Region 
(n = 8,425).
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implied preferences are directly related to people’s precon-
ceived attitudes toward the use of space in their neighborhood 
(Pender 2012). Table 3 shows the component loadings for 
each trade-off question used in the following analyses. Based 
on a Cronbach’s alpha value of .864, we conclude that the six 
input variables are internally consistent. The neighborhood 
preference factor explained 59.7 percent of variance in the 
data and component loadings ranged from 0.720 to 0.825.

Each participant was assigned a continuous neighborhood 
preference score based on the summed product of their 
Likert-type scale response to each trade-off multiplied by the 
principal component factor loading from Table 3. The neutral 
position between preference for a pedestrian/transit-oriented 
neighborhood versus preference for a car dependent neigh-
borhood was set at zero by normalizing the neighborhood 

preference factor. A positive score indicates preference for a 
pedestrian/transit-oriented neighborhood, while a negative 
score indicates preference for a car-dependent neighborhood. 
Participants were then grouped into quartiles of neighbor-
hood preference (low, medium-low, medium-high, and high 
walkability), resulting in an equal number of participants in 
each preference quartile.

Neighborhood concordance. Alignment between neighbor-
hood preference and existing neighborhood walkability was 
evaluated by jointly considering the neighborhood prefer-
ence score and home postal code walkability rating for each 
participant. Participants were divided into four groups clas-
sifying them as either “matched” or “mismatched” with their 
preference and current neighborhood environment:

Figure 2. Neighborhood trade-off scenario example: Preferences for separated versus integrated residential-commercial areas.

Table 3. Neighborhood Preference Principal Component Factor Loadings.

Trade-off scenario
Neighborhood preference 

component loading

7.  Busier streets with alternatives to car travel versus neighborhood privacy (cul-
de-sac layout with minimal car and pedestrian traffic)

0.825

4.  Shorter commute distance versus quieter cul-de-sac streets with minimal traffic 0.792
5.  Smaller homes and availability of active transportation choices versus larger 

homes in car-dependent neighborhoods
0.778

3. Urban vitality versus low density, single-use neighborhoods 0.761
2. Lower residential density (e.g., larger lot size) versus shorter commute distance 0.757
1. Separated versus integrated residential-commercial areas 0.720
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•• Quadrant 1: [mismatched] Prefer high walkability, 
live in low walkability;

•• Quadrant 2: [matched] Prefer high walkability, live in 
high walkability;

•• Quadrant 3: [mismatched] Prefer low walkability, live 
in high walkability;

•• Quadrant 4: [matched] Prefer low walkability, live in 
low walkability.

A zero value for both subjectively reported neighborhood 
preference and objectively measured walkability index 
was used as the breakpoint between high versus low 
walkability.

Statistical Analyses

Chi-square analysis was used to isolate the effect of the built 
environment on behavior from attitudinal predisposition. 
The analysis assessed if there was a significant difference in 
the likelihood of walking for all purposes, utilitarian walk-
ing, recreational walking, and obesity levels among partici-
pants with similar preferences but living in different 
neighborhood types. Comparisons were made between the 
following groups:

•• Participants who prefer high walkability, but live in 
low walkability versus those who prefer high walk-
ability and live in high walkability (Quadrant 1 vs. 
Quadrant 2);

•• Participants who prefer low walkability but live in 
high walkability versus those who prefer low walk-
ability and live in low walkability (Quadrant 3 vs. 
Quadrant 4).

Using the same groupings, analyses of variance (ANOVA) 
assessed whether there was a significant difference in walk 
trip frequency for all trip purposes, utilitarian walking and 
recreational walking. We also assessed whether there was 
a significant difference in annual household VKT. Separate 
logistic regression analyses were performed to predict the 
likelihood that participants reported walking for any pur-
pose, the likelihood of reporting utilitarian walking, the 
likelihood of reporting any recreational walking, and obe-
sity, when controlling for gender, age, household income, 
and vehicle ownership. Models were designed to identify 
independent relationships with demographic factors, 
neighborhood walkability, and neighborhood preference. 
Model fit was assessed using the Hosmer-Lemeshow test.

Results

Participant Characteristics

Summary sociodemographic and travel characteristics of 
the study sample are reported in Table 4. Variables describ-
ing income, education level, presence of children, house-
hold size, and immigration are all comparable with those 
found in the general Waterloo Region population. The 

Table 4. Descriptive Statistics for Demographic Variables Stratified by Neighborhood Preference.

Study sample 
(n = 2,597)

Waterloo 
Regiona

Neighborhood preferenceb

 
Low walkable 

(Q1)
Medium-low 

walkable (Q2)
Medium-high 
walkable (Q3)

High walkable 
(Q4)

Age 48.7 (15.1) 39.1 46.3 (13.7) 48.4 (14.2) 48.6 (15.3) 49.7 (15.8)
Gender (female) 65.5% 50.6% 60.0% 68.2% 66.1% 67.9%
Born outside Canada (%) 23.2% 22.3% 18.3% 21.4% 22.7% 27.5%
Household income (in CDN$)
 <$35,000 21.1% $77,530c 12.7% 19.4% 22.2% 26.8%
 $35,000–$85,000 38.6% 33.6% 39.6% 40.6% 42.1%
 >$85,000 40.2% 53.7% 41.0% 37.3% 31.1%
Household size 2.6 (1.3) 2.6 2.9 (1.3) 2.7 (1.3) 2.5 (1.3) 2.2 (1.2)
Household with child (%) 46.2% 34.0%d 55.2% 52.0% 44.2% 33.6%
Single-detached dwelling 71.3% 55.6% 82.1% 77.6% 68.7% 58.6%
Home owners 80.2% 68.2% 89.1% 85.9% 78.1% 69.0%
Highest education level
 University 41.5% 23.3% 38.6% 34.1% 41.2% 54.9%
 High school 23.2% 28.9% 20.7% 26.5% 22.4% 19.6%
Employed 61.8% 64.2% 69.5% 62.4% 59.9% 58.1%

Note: Values of variables show mean (standard deviation in brackets) or percentage where appropriate.
aStatistics Canada 2016 Community Profile.
bQ1: n = 605; Q2: n = 604; Q3: n = 604; Q4: n = 604.
cMedian before tax income of all private households.
dHouseholds containing a couple (married or common-law) with children.
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sample has a larger proportion of females, a higher mean 
age, and more people living in single-detached and owned 
dwellings compared with the 2016 Census. Individuals 
with a university education are overrepresented from 
oversampling University of Waterloo students to meet 
recruitment targets across income, household size, and 
walkability criteria. Stratification of the sample by neigh-
borhood preference quartile suggests that walkable neigh-
borhoods are preferred by those with smaller households 
and fewer children, lower incomes, those born outside 
Canada, renters, and those with a higher level of education. 
These characteristics are likely offset by the larger propor-
tion of students living in the sampled households. However, 
it is typical for surveys of this nature to be completed by 
people with a higher level of education than the general 
population.

Travel behavior characteristics for each neighborhood 
preference quartile are shown in Table 5. Within the two-
day travel diary period, only 29.7 percent of individual 
participants made at least one walking trip during the 
two-day travel diary period, which is reflective of the 
car-dependent design of the region. The majority of 
walking trips were utilitarian, with 22.7 percent of indi-
viduals making at least one utilitarian walking trip, and 
11.3 percent making at least one recreational walking 
trip. On average, households drove 25,600 kilometers 
per year. A greater number of walk trips, fewer VKT, and 
lower obesity levels were observed among participants 
preferring more walkable neighborhoods. Notably, 32.8 
percent of the sample were obese, which is substantially 
higher than 23.7 percent estimated for the regional aver-
age (Navaneelan and Janz 2014).

Neighborhood Preference

Across the seven neighborhood trade-off scenarios, 21 to 
47 percent of respondents expressed strong preference for 
the pedestrian/transit-oriented development option (Table 6). 

In contrast, strong preference for more car-dependent 
options was reported by 4 to 32 percent of participants. 
More space for walking and cycling was the pedestrian-
oriented design feature with the most support (47%), fol-
lowed by a desire for more integrated residential and 
commercial areas (41%), and smaller homes with more 
active transportation options (40%). Trade-offs that pre-
sented substantial deviations from traditional suburban 
development received the lowest support for the walkable 
trade-off option. For example, trade-off number 3 (choos-
ing between a lively neighborhood with a variety of hous-
ing types on various-sized lots versus low-density, 
single-use neighborhoods with larger lots) had the highest 
proportion of participants strongly preferring the car-
dependent option (32%).

Assessing Mismatch between Neighborhood 
Preference and Neighborhood Design

Figure 3 illustrates the distribution of survey participants 
across quadrants of neighborhood concordance. Participants 
whose current neighborhood is matched with their prefer-
ence (64.2% of the study sample) are located in the upper-
right and lower-left quadrants. The remaining 35.8 percent 
are mismatched (21.2% preferring high walkability but liv-
ing in low-walkability neighborhoods and 14.6% preferring 
car-dependent neighborhoods but living in a walkable neigh-
borhood). The relatively small number of participants living 
in very low walkability environments reflects the sparse 
populations in rural areas.

Travel Behavior and Obesity

By examining differences in travel behavior across the 
quadrants in Figure 3, it is possible to determine whether 
there is a joint effect of neighborhood preference and the 
built environment on travel behavior. Obesity prevalence 
and travel behavior for each concordance quadrant are 

Table 5. Walk Trips over Two-Day Travel Diary Period, VKT, and Obesity Prevalence by Neighborhood Preference Quartile.

Study sample Neighborhood preferencea

 
Sample 

size Value
Low walkable 

(Q1)
Medium-low 

walkable (Q2)
Medium-high 
walkable (Q3)

High walkable 
(Q4)

% taking a walk trip n = 2,367 29.7% 14.5% 20.5% 35.8% 48.1%
% taking utilitarian walk trip n = 2,238 22.7% 11.2% 14.0% 27.3% 39.6%
% taking recreational walk trip n = 2,238 11.3% 3.5% 7.9% 13.0% 21.7%
Mean walk trips n = 703 0.50 (1.0) 0.20 (0.6) 0.30 (0.7) 0.55 (1.0) 0.96 (1.4)
Mean utilitarian walk trips n = 508 0.43 (0.9) 0.20 (0.6) .25 (0.7) 0.50 (1.0) 0.80 (1.2)
Mean recreational walk trips n = 254 0.12 (0.4) 0.04 (0.2) 0.08 (0.3) 0.14 (0.4) 0.23 (0.5)
Annual household VKT (thousands) n = 2,594 25.6 (27.8) 33.6 (29.9) 26.5 (25.4) 24.0 (26.5) 19.2 (28.2)
% Obese (≥30 kg/m2) n = 2,006 32.8% 39.1% 35.1% 30.7% 26.0%

Note: Values of variables show mean (standard deviation in brackets) or percentage where appropriate. VKT = vehicle kilometers traveled.
aQ1: n = 605; Q2: n = 604; Q3: n = 604; Q4: n = 604.
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shown in Table 7. The proportion of people preferring and 
living in a walkable community that take a walk trip (50.4%) 
is almost double that of people who prefer a walkable envi-
ronment but live in a low-walkability neighborhood (28.8%). 
This confirms earlier findings from Frank et al. (2007). 
Similarly, those who prefer and live in a walkable neighbor-
hood are significantly more likely to make a utilitarian trip 
(41.4%) than those who are mismatched in a low-walkabil-
ity neighborhood (21.7%). The incidence of recreational 
walk trips was significantly higher for those who live in and 
prefer a high-walkability neighborhood (23.3%), compared 
with those who prefer a high-walkability neighborhood but 
live in a low-walkability environment (9.0%). These find-
ings contrast with those made by McCormack et al. (2012), 

who reported no significant difference in recreational walk-
ing behavior across different neighborhood environments. 
McCormack et al. (2012) alluded to various social differ-
ences across neighborhoods being responsible for their 
observed lack of difference and concluded that supportive 
neighborhood built environments may be necessary, but 
alone insufficient, to increase recreational walking.

There was a significant difference between the annual 
household VKT for participants who preferred high-walk-
ability areas and those who preferred low-walkability areas, 
whether mismatched or not. Schwanen and Mokhtarian 
(2005) observed similar behavior in the San Francisco Bay 
Area. Apart from VKT, travel behavior was similar among 
those who prefer a low-walkability neighborhood, regardless 

Table 6. Preference Levels for Trade-Off Scenarios.

Trade-off scenario
Deviation from 

suburban pattern

% strongly preferring 
pedestrian-oriented 
development (8–10)

% strongly preferring 
car-dependent 

environment (0–2)

1.  Separated versus integrated residential-commercial areas Mixed uses 40.5 14.4
2.  Lower residential density (e.g., larger lot size) versus shorter 

commute distance
Smaller lots 34.4 16.8

3.  Urban vitality versus low density, single-use neighborhoods Higher densities 
and mixed uses

21.0 32.4

4.  Shorter commute distance versus quieter cul-de-sac streets with 
minimal traffic

Presence of 
through traffic

34.9 14.9

5.  Smaller homes and availability of active transportation choices 
versus larger homes in car-dependent neighborhoods

Smaller houses 39.7 11.4

6.  More space for walking and cycling versus more space for cars Narrower streets 46.5 4.2
7.  Busier streets with alternatives to car travel versus neighborhood 

privacy (cul-de-sac layout with minimal car and pedestrian traffic).
Connected street 

network
35.3 14.2

Figure 3. Quadrant chart showing objective neighborhood walkability versus preference for neighborhood walkability (n = 2,397).
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of actual neighborhood walkability. These results suggest 
that for individuals who prefer low-walkability neighbor-
hoods, the built environment has little to no effect on behav-
ior. As a midsized city region, Waterloo has limited transit 
access, short distances to amenities, and relatively little traf-
fic congestion. There are few incentives to walk among those 
who prefer suburban lifestyles, regardless of the built envi-
ronment characteristics of their neighborhood. For those who 
prefer walkable neighborhoods, however, living in a low-
walkability neighborhood may restrict their ability to fulfill 
their preferences for active transportation.

To further explore these relationships, we created models 
to relate preferences and objective walkability to walking, 
and controlled for age, sex, household income, and vehicle 
ownership in logistic regression models. Results of these 
models are presented in Table 8. Goodness of fit for all mod-
els was assessed using the Hosmer-Lemeshow test; all mod-
els yielded nonsignificant (p > .05) results, suggesting 
adequate fit. Even when controlling for sociodemographics 
and neighborhood preferences, objectively measured neigh-
borhood walkability was associated with higher rates of 
walking. Living in a high-walkability neighborhood is asso-
ciated with significantly greater odds of making at least one 
utilitarian (Odds Ratio [OR]: 2.027, p < .001) and recre-
ational (OR: 2.357, p < .001) walking trip compared with 
living in a low-walkability area. This suggests that neighbor-
hood walkability is supportive of active transportation, 
regardless of preference. A preference for more walkable 
neighborhoods is similarly associated with greater likelihood 
of walking. The odds of an individual making at least one 
recreational or utilitarian walking trip within the two-day 
period are, respectively, 3.1 times and 3.9 times higher for 
people preferring high-walkability environments than those 
preferring low-walkability neighborhoods.

Belonging to the highest household income group 
(>CDN$85,000/year) increased the odds of an individual 
taking at least one utilitarian walking trip by ~20% compared 
with the middle-income reference group. However, there 
was no significant difference between low- and middle-
income participants in terms of recreation walking trips. For 
all types of walking trips, increased age and above-average 
car ownership (three to four vehicles) was associated with a 
lower likelihood of walking. As expected, not owning a car 
was very strongly associated with walking. Individuals in 
car-less households were nearly five times as likely to take at 
least one walking trip as counterparts in a two-car household. 
Gender was not significant in any of the models.

Obesity was only significantly associated with people’s 
neighborhood preferences. Individuals who preferred high-
walkability neighborhoods were roughly half as likely to be 
obese as those who preferred low-walkability neighbor-
hoods. However, actually living in a high-walkability neigh-
borhood was not significantly associated with lower levels of 
obesity, all else being equal. This is counter to the findings of 
previous epidemiological studies (e.g., Berke et al. 2007; 
Frank et al. 2007, 2005; Rundle et al. 2008) linking more 
walkable areas to higher calorific burning and, thus, lower 
obesity rates. Instead, the findings presented here for the 
Region of Waterloo suggest that obesity, which can be caused 
by a variety of lifestyle factors, may partly shape people’s 
neighborhood preferences and, therefore, be endogenous. 
This is an important result suggesting that, in a classic case 
of self-selection, obesity can make moderate physical activ-
ity such as walking more difficult, making vehicle-based 
mobility more appealing to obese individuals.

In contrast, in their study of the much larger Atlanta met-
ropolitan region, Frank et al. (2007) found that individuals 
living in the highest walkability quartile were significantly 

Table 7. Travel Behavior by Neighborhood Concordance Quadrant (Standard Deviation Shown in Brackets).

Travel behavior

Neighborhood preference: High walkability Neighborhood preference: Low walkability

Q1. Unmatched (live 
in low walkability)a

Q2. Matched (live in 
high walkability)a

Q3. Unmatched (live 
in high walkability)a

Q4. Matched (live in 
low walkability)a

% taking a walk trip 28.8 50.4*** 20.6 15.9
% taking utilitarian walk trip 21.7 41.4*** 14.8 11.6
% taking recreational walk trip 9.0 23.3*** 6.9 5.0
Number of walk tripsb 1.4 (1.0) 2.0 (1.3)*** 1.4 (0.9) 1.4 (0.8)
Number of utilitarian walk tripsc 1.7 (0.9) 2.0 (1.0)* 1.7 (0.8) 1.8 (0.8)
Number of recreational walk tripsd 1.0 (0.5) 1.1 (0.6) 1.0 (0.4) 1.1 (0.4)
Annual household VKT (thousands) 27.0 (30.0) 18.1 (24.8)*** 25.1 (25.1) 32.1 (28.4)**
% obese (≥30 kg/m2) 30.2 28.2 38.3 36.0

Note: VKT = vehicle kilometers traveled.
aQ1: n = 508; Q2: n = 731; Q3: n = 351; Q4: n = 807.
bOnly participants reporting at least one walk trip over two-day travel diary period.
cOnly participants reporting at least one utilitarian walk trip over two-day travel diary period.
dOnly participants reporting at least one recreational walk trip over two-day travel diary period.
*Significantly different (p < .05) than unmatched walk quartile (Q1 vs. Q2; Q3 vs. Q4). **Significantly different (p < .01) than unmatched quartile (Q1 vs. 
Q2; Q3 vs. Q4). ***Significantly different (p < .001) than unmatched quartile (Q1 vs. Q2; Q3 vs. Q4).
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less likely to be obese than those living in the lowest quartile. 
Frank et al. (2015) reported similar findings from a residen-
tial preference study conducted in the metropolitan region of 
Vancouver, which is characterized by large variability in the 
built environment. The discrepancies between our findings 
and those from Atlanta and Vancouver may be attributable to 
the low variability in the built environment observed in mid-
sized cities such as those in the Waterloo Region. That is, 
while there may be as wide a range of attitudes toward walk-
able lifestyles in Waterloo Region as found in Atlanta and 
Vancouver, the difference in built environment between the 
top and bottom walkability quartiles may be considerably 
smaller than those found in larger city regions.

Finally, we perform ordinary least squares (OLS) regres-
sion to predict VKT (Table 9). In the first model, neighbor-
hood concordance is used as a predictor of VKT. In the 
second model, neighborhood concordance is split to get a 
more nuanced understanding of whether preference or actual 
neighborhood walkability are better predictors of VKT. In 
both models, households owning fewer than two vehicles 
traveled significantly fewer vehicle kilometers than house-
holds owning two cars. Owning more than two cars was not 
significantly associated with greater VKT. As expected, 
higher income groups traveled more in cars than lower 

income groups, and women traveled less in cars than men. 
In the concordance model, only individuals who both pre-
ferred and lived in walkable neighborhoods showed signifi-
cantly lower levels of annual VKT compared with those 
who preferred and lived in car-dependent neighborhoods. In 
the second model, preference for neighborhood environ-
ments was not a significant predictor of VKT but living in 
the highest walkability quartile was associated with fewer 
VKT than living in the lowest walkability quartile. This sug-
gests that changes to the built environment could help 
reduce the distance that individuals drive, irrespective of 
neighborhood preferences. This departs from the findings of 
Frank et al. (2007) for Atlanta, where both people’s neigh-
borhood preferences and where they lived had a significant 
effect on VKT. In midsized city regions such as Waterloo, 
there may, therefore, be a benefit to improving access to 
walkable neighborhoods. In the following section 
“Discussion,” we outline some of the policy implications 
that arise from our findings.

Discussion

Findings from this study demonstrate that while the major-
ity (64.2%) of residents in the Waterloo Region live in a 

Table 8. Logistic Regression Model Results for Neighborhood Preference and Walkability.

Independent variable

Dependent variable

Walked at least 
once over 2-day 

period (n = 2,206)

At least one recreational 
walking trip over 2-day 

period (n = 2,085)

At least one utilitarian 
walking trip over 2-day 

period (n = 2,085)

Participant is 
obese (≥30 kg/m2)  

(n = 1,872)

Age 0.983*** 0.985** 0.980*** 1.010**
Sex (reference male) 0.965 0.909 1.01 0.992
Income (in CDN$)
 < $35,000 0.986 0.695 0.906 0.909
 $35,000–$85,000 1 1 1 1
 >$85,000 1.215 0.947 1.395* 0.941
Vehicle ownership
 0 vehicles 4.809*** 3.883*** 5.494*** 1.435
 1 vehicle 1.337* 1.487* 1.491** 1.248
 2 vehicles 1 1 1 1
 3 vehicles 0.94 0.812 0.925 1.076
 4+ vehicles 0.897 0.522 0.814 0.794
Preference quartile
 Low 1 1 1 1
 Med-low 1.358 1.97* 1.146 0.787
 Med-high 2.679*** 2.951*** 2.425*** 0.635**
 High 3.207*** 3.914*** 3.066*** 0.487***
Walkability quartile
 Low 1 1 1 1
 Med-low 1.162 1.202 1.081 1.022
 Med-high 1.114 1.565 1.207 1.209
 High 2.192*** 2.357*** 2.027*** 0.938

Note: Reference values for each variable are as follows: income (CDN$35,000–CDN$85,000), vehicle ownership (two vehicles), preference quartile (low 
walkability), walkability quartile (low walkability). *p < .05. **p < .01. ***p < .001.
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neighborhood that matches their preference for walkabil-
ity, there is still a substantial minority (35.8%) who would 
prefer to live in a different type of neighborhood and are 
mismatched. This significant mismatch is important 
because our results suggest that, even when controlling for 
preferences, objective neighborhood walkability is associ-
ated with greater levels of both recreational and utilitarian 
walking behavior. Moreover, only individuals who prefer 
and live in walkable neighborhoods drive significantly less 
than people who prefer and live in car-dependent areas. 
The 21.2 percent of our sample who prefer but are not in 
walkable neighborhoods are not likely to use active modes 
of transportation to their full potential. Increasing housing 
supply in more walkable neighborhoods could encourage a 
significant part of the population to engage in more active 
modes of transportation, despite the relatively limited vari-
ability in the built environment across the Waterloo Region.

At the same time, 14.6 percent of study participants prefer 
low-walkability neighborhoods while living in high-walk-
ability neighborhoods. Given that relatively minor changes 
in environmental variability relate to substantial differences 
in walking and driving behavior, we suggest that an appro-
priate policy response to this mismatch could be to prioritize 
the installation of features that are supportive of active trans-
portation in suburban developments. Such strategies should 
be designed to minimize objection among suburban dwellers 
with preferences for more car-dependent neighborhoods. To 
evaluate the potential level of support for specific differences 
in neighborhood design, Likert-type scale responses were 
averaged by neighborhood preference quartile for each of the 
trade-off questions posed to participants (Figure 4).

Among participants who strongly prefer a car-dependent 
environment, the most popular options were providing 
more space for pedestrian and cycling facilities (trade-off 

Table 9. OLS Regression Predicting Annual Household VKT (n = 2,396).

Independent variables
Model 1

(concordance)
Model 2

(split concordance)

Constant 11.145*** 11.277***
Age −0.004 −0.004
Sex (reference female) −1.054*** −1.055***
Income (in CDN$)
 <$35,000 0 0
 $35,000–$85,000 −0.665*** −0.650***
 >$85,000 0.685*** 0.666***
Vehicle ownership
 0 vehicles −8.438*** −8.398***
 1 vehicle −0.625*** −0.605***
 2 vehicles 0 0
 3 vehicles 0.19 0.176
 4+ vehicles 0.061 0.036
Neighborhood concordance
 Q1 (unmatched, prefer high and live in low walkability) −0.147 —
 Q2 (matched, prefer and live in high walkability) −0.300* —
 Q3 (unmatched, prefer low and live in high walkability) −0.199 —
 Q4 (matched, prefer and live in low walkability) 0 —
Preference quartile
 Low — 0
 Med-low — −0.151
 Med-high — −0.246
 High — −0.043
Walkability quartile
 Low — 0
 Med-low — −0.058
 Med-high — −0.241
 High — −0.393*
R2 .480 .484

Note: Reference values for each variable are as follows: income (CDN$35,000–CDN$85,000), vehicle ownership (two vehicles), neighborhood 
concordance (Q4: matched, prefer and live in low walkability), preference quartile (low walkability), walkability quartile (low walkability). OLS = ordinary 
least squares; VKT = vehicle kilometers traveled.
*p < .05. **p < .01. ***p < .001.
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number 6), followed by trading off smaller homes for more 
active transportation choices (trade-off number 5). All 
respondents, regardless of their preference quartile, were 
most reluctant to sacrifice low-density living environments 
to improve neighborhood “liveliness” or “urban vitality” 
(trade-off number 3).

These findings suggest that planners seeking to improve 
walking behavior while maintaining suburban character in 
new developments could potentially create favorable envi-
ronments for a large proportion of the population. Such strat-
egies may include building smaller single-family homes on 
smaller lots, building narrower roads to increase density, 
incorporating different housing typologies creatively within 
a single-family home design, installing bicycle lanes and 
bicycle parking, and building more off-street pedestrian 
pathways and trails. Enhancing and adding bicycle and 
pedestrian pathways would increase the connectivity and 
density of active-transportation corridors, perhaps helping to 
decrease the distances households have to travel to access 
stores and services by active transport modes. Such features 
may provoke less local opposition and can be incorporated 
into both new and existing developments.

We also showed that obesity and/or lifestyle factors that 
beget obesity may, in fact, shape people’s neighborhood 
preferences. This dynamic could operate in tandem with low 
walkability contributing to obesity through sedentary life-
styles, which has been surmised by previous studies. As obe-
sity can render walking more difficult, neighborhoods that 
prioritize vehicle-based mobility may be more appealing to 
obese individuals. The planning implications of this finding 
are important: while the concept of walkable neighborhoods 
may appeal to (generally younger and more active) popula-
tions for whom the “smart city” tenets of livability, work-
ability, and sustainability are important to achieve (Mayaud 
et al. 2019), tackling reticence to walking will require differ-
ent solutions. Reducing preference for low walkability 
among obese populations may focus on strengthening regu-
lation in the food industry (Swinburn 2008), either at the pro-
vincial or national level. Policies that promote healthy diets, 
which could be relatively easily implemented at Waterloo’s 
regional scale, may help to initially reduce obesity rates and 
eventually boost demand for walkable neighborhoods. Such 
policies could be applied together with the more traditional 
planning interventions described above.

Figure 4. Support for walkable neighborhood trade-offs for respondents by neighborhood preference quartile.
Note: Those responses that are discussed in detail in the main text are highlighted by boxes.
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While this study seeks to present results and policy rec-
ommendations that are generally relevant to midsized city 
regions, several limitations deserve attention. Results are 
cross-sectional, and causation cannot be inferred. Individual 
preferences and physical environments may change over 
time, but it is not possible to determine if these changes will 
translate into different travel patterns and health outcomes. It 
would be interesting to assess if living in a certain neighbor-
hood type can gradually alter residential preferences, and to 
determine if obesity impacts residential preferences or vice 
versa. The lack of environmental variability in the Waterloo 
Region could limit the transferability of results to larger met-
ropolitan regions, because study participants may have had 
fewer points of reference when stating their preferences for 
walkability. In comparison, variability in residential and 
commercial densities is much higher in larger cities such as 
Toronto and Vancouver (Table 1), so preferences expressed 
in survey-based studies such as this one could be shaped by 
the context in which respondents actually reside. While the 
trade-offs used for assessing residential attitudes help to 
uncover underlying preferences for specific neighborhood 
design attributes, we acknowledge that the neighborhood 
design features presented to respondents are not necessarily 
clear-cut. There are middle grounds: for instance, careful 
site-specific design can help to mitigate some of the per-
ceived impacts of high-density development, such as com-
bining different housing typologies in an overarching 
traditional suburban design. Finally, the walkability index 
used in this study does not account for “micro” features in 
the built environment that are known to affect (usually older 
or more obese) individuals’ propensity to walk, such as 
benches and tree cover (Van Cauwenberg et al. 2012). This 
limitation applies to most walkability indices currently used 
by urban planners, so future research should further investi-
gate and account for environmental features that encourage 
or discourage walking among some individuals.

Conclusion

This paper examined relationships between residential pref-
erence, neighborhood walkability, and active transportation 
in a midsized Canadian city region. Neighborhood prefer-
ence was assessed through a series of illustrated trade-offs 
to gauge the level of demand for walkable versus car-depen-
dent neighborhood types. Neighborhood walkability was 
assessed objectively using a detailed GIS-based walkability 
index that includes sidewalk coverage. Results demonstrate 
a substantial unmet demand for walkability. Models show 
that neighborhood preference and the built environment of 
residential neighborhoods are positively associated with 
utilitarian and recreational walking. Walkability is also sig-
nificantly associated with fewer vehicle kilometers traveled. 
However, only preference for walkability (and not the 
neighborhood type respondents actually live in) was signifi-
cantly associated with lower rates of obesity. This finding 

differs from previous similar studies (e.g., Frank et al. 2015; 
Kowaleski-Jones et al. 2018), which found that individuals 
living in the highest walkability quartile were less likely to 
be obese than individuals living in the lowest quartile. The 
discrepancy may be attributable to the relatively low vari-
ability in walkability in Waterloo Region compared with 
larger cities and deserves attention when devising future 
studies in this field.

It is encouraging that relatively minor differences in the 
built environment are associated with reduced driving and 
increased walking behavior. This suggests that planning 
strategies designed to foster active travel and less driving 
will likely be effective for certain groups in the Waterloo 
Region. The 2018 opening of the new ION rail system in the 
Waterloo Region, in conjunction with more aggressive land-
use policies promoting walkability at station areas, is an 
appropriate policy response to meet the unmet demand docu-
mented in this study. The existing demand for more walkable 
neighborhoods could also be met in less urbanized areas of 
the region by installing features that are supportive of active 
transportation but still maintain the character of suburban 
developments. Prioritizing interventions that are simple to 
implement and least likely to provoke opposition, particu-
larly among individuals preferring more car-dependent 
neighborhoods, will be key to success in this regard.

Appendix

Utilitarian and Recreational Trips

Utilitarian trips. Eating/preparing meals at home or any 
residence
Shopping for food (grocery store, convenience store, farmers 
market)
Dining out (sit-down restaurant or fast-food outlet)
Working
School (attending classes)
Work-related business (sales call, meeting, errand, confer-
ence, etc.)
Incidental shopping (gas, housewares, medicine, etc.)
ATM, banking, post office, utilities
Visiting with friends/relatives
Medical/dental appointment, treatment
Major shopping (furniture, clothes, auto)
Looking after children
Community meetings, political/civic event, public hearing, 
voting, etc.
Worship/religious meeting
Waiting for transportation/changing modes of transportation
Drop-off/pick someone up

Recreational trips. Watching TV, video games, Internet
Going to movies, theater, sporting event
Dance club, laser tag, paintball, etc.
Housework (laundry, vacuuming, etc.)
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Gardening (planting, weeding, etc.)
Home repair/maintenance (painting, lawn mowing, 
carpentry)
Leisurely walking (while shopping, etc.)
Brisk walking (for exercise), dog walking
Jogging, running or stationary bike
Aerobic exercise (swimming, jazzercise, step aerobics)
Vigorous sports (tennis, soccer, etc.)
Weight lifting
Recreation (vacation, camping, sightseeing)
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