
187 Health Promotion and Chronic Disease Prevention in Canada 
Research, Policy and PracticeVol 39, No 5, May 2019

Author references:

1. Department of Community Health Science, Cumming School of Medicine, University of Calgary, Alberta, Canada
2. Faculty of Environmental Design, University of Calgary, Alberta, Canada
3. Alberta Health Services, Alberta, Canada
4. Public Health Agency of Canada, Ottawa, Ontario, Canada
5. School of Psychology, University of Ottawa, Ontario, Canada
6. Faculty of Nursing, University of Calgary, Alberta, Canada
7. Stantec, Alberta, Canada
8. City of Calgary, Alberta, Canada
9. Sustainable Calgary, Alberta, Canada
10. Department of Paediatrics, Cumming School of Medicine, University of Calgary

Correspondence: Gavin McCormack, Department of Community Health Sciences, Cumming School of Medicine, University of Calgary, 3280 Hospital Drive, N.W. Calgary, AB  T2N 4Z6; 
Tel: 403-220-8193; Email: gmccorma@ucalgary.ca

Evidence synthesis

A scoping review on the relations between urban form  
and health: a focus on Canadian quantitative evidence
Gavin R. McCormack, PhD (1,2); Jason Cabaj, MD (1,3); Heather Orpana, PhD (4,5); Ryan Lukic, BHSc (1);  
Anita Blackstaffe, MSc (1); Suzanne Goopy, PhD (6); Brent Hagel, PhD (1,10); Noel Keough, PhD (2);  
Ryan Martinson, MEng (7); Jonathan Chapman, MA (8); Celia Lee, MEDes (9); Joyce Tang, MLA (7);  
Gabriel Fabreau, MD (1)

This article has been peer reviewed. Tweet this article

Highlights

• The most frequently reported asso-
ciations among Canadian studies 
on urban form and health out-
comes were related to injury and 
weight status.

• Not all provinces and territories 
were represented in this review, 
with much of the evidence coming 
from studies in Ontario, Quebec, 
and Alberta.

• Objectively-measured aggregate built 
environment indicators, connectiv-
ity and route features, destinations, 
food environment, population den-
sity, and greenspace, parks and rec-
reation features are associated with 
a range of modifiable health condi-
tions and injury.

• This scoping review identifies that 
more Canadian research, with rig-
orous designs that allow for causal 
inference, is required to inform 
policy and practice.

Abstract

Introduction: Despite the accumulating Canadian evidence regarding the relations 
between urban form and health behaviours, less is known about the associations between 
urban form and health conditions. Our study aim was to undertake a scoping review to 
synthesize evidence from quantitative studies that have investigated the relationship 
between built environment and chronic health conditions, self-reported health and qual-
ity of life, and injuries in the Canadian adult population.

Methods: From January to March 2017, we searched 13 databases to identify peer-reviewed 
quantitative studies from all years that estimated associations between the objectively-
measured built environment and health conditions in Canadian adults. Studies under-
taken within urban settings only were included. Relevant studies were catalogued and 
synthesized in relation to their reported study and sample design, and health outcome 
and built environment features. 

Results: Fifty-five articles met the inclusion criteria, 52 of which were published after 
2008. Most single province studies were undertaken in Ontario (n = 22), Quebec (n = 12), 
and Alberta (n = 7). Associations between the built environment features and 11 broad 
health outcomes emerged from the review, including injury (n = 19), weight status 
(n = 19), cardiovascular disease (n = 5), depression/anxiety (n = 5), diabetes (n = 5), 
mortality (n = 4), self-rated health (n = 2), chronic conditions (n = 2), metabolic condi-
tions (n = 2), quality of life (n = 1), and cancer (n = 1). Consistent evidence for asso-
ciations between aggregate built environment indicators (e.g., walkability) and diabetes 
and weight and between connectivity and route features (e.g., transportation route, trails, 
pathways, sidewalks, street pattern, intersections, route characteristics) and injury were 
found. Evidence for greenspace, parks and recreation features impacting multiple health 
outcomes was also found.

Conclusion: Within the Canadian context, the built environment is associated with a 
range of chronic health conditions and injury in adults, but the evidence to date has limi-
tations. More research on the built environment and health incorporating rigorous study 
designs are needed to provide stronger causal evidence to inform policy and practice.
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Introduction

The World Health Organization’s 1986 
Ottawa Charter for Health Promotion 
acknowledged the need to create health-
supportive environments.1 Health-supportive 
environments, whether on local or global 
scales are responsive to changes in energy 
production, technology, work, and urban-
ization, and positively support interrela-
tionships between the environment and 
human health.1 Creating such environ-
ments continues to be an important strat-
egy for reducing the chronic disease risk 
and promoting health and wellbeing in 
Canada and globally.2,3 Since the early 20th 
century, urban planning strategies in 
Canadian cities have contributed to poor 
health due to the rapid geographic expan-
sion of metropolitan areas resulting in 
increased intra- and inter-neighbourhood 
distances between homes and destina-
tions, lower city and neighbourhood pop-
ulation densities, disconnected regional 
and neighbourhood street patterns, and 
scattered suburban neighbourhood devel-
opment.4 Previous and often contempo-
rary urban planning strategies continue to 
negatively impact transportation walking 
and cycling, encourage dependence on 
private motorized transportation, and 
contribute to increased obesity, pedestrian 
injury, and chronic disease risk.4 

Neighbourhoods, which incorporate inter-
related urban form and social characteris-
tics, are important settings that positively 
and negatively influence the health and 
wellbeing of individuals and populations. 
Neighbourhood urban form or built envi-
ronment – the human-modified physical 
surroundings and features such as parks, 
streets, buildings, destinations and land 
uses, connectivity, density, sidewalks and 
paths, lighting, aesthetics, and architec-
ture – supports physical activity,5,6 seden-
tary behaviour,7,8 diet,9 and socializing.10,11 
Informed by evidence, Northridge et al.’s12 
conceptual framework proposed links 
between urban form and population 
health, in particular positing land use 
(e.g., industrial, residential, mixed or sin-
gle use), services (e.g., shopping, bank-
ing), transportation systems, public 
resources (e.g., parks), zoning regula-
tions, and buildings as important broadly-
defined community level determinants. 
Similarly, Frank et al.’s13 conceptual frame-
work links land use patterns (i.e., arrange-
ment of destinations, mix of uses, 
distribution of parks and recreational 
opportunities), urban design characteristics 

(i.e., micro-scale characteristics influenc-
ing safety, aesthetics, friendliness, and 
vibrancy), and transportation systems (i.e., 
road, sidewalk/pathway and other trans-
portation infrastructure, connections, and 
linkages) to the public health of commu-
nities and cities. 

Systematic review findings, which are 
often based on a synthesis of studies from 
multiples countries, provide some evi-
dence for associations between a variety 
of built environment features (e.g., food 
environment, walkability, greenery) and 
weight status,14,15 blood pressure,15 meta-
bolic syndrome,15 diabetes,15,16 and major 
cardiovascular outcomes such as myocar-
dial infarctions, coronary heart disease, 
congestive heart failure and stroke.15 
Further, built environment features are 
associated with motor vehicle-related 
bicyclist (e.g., presence of bike routes, 
lanes, and paths)17 or pedestrian (e.g., 
traffic-calming infrastructure and roadway 
design)18,19 injuries among adults, and 
associated with the risk of outdoor falls 
and fall-related injuries in older adults 
(e.g., perceived personal safety and neigh-
bourhood disorder20,21 and sidewalk qual-
ity21). In addition to associations with 
physical health, evidence also suggests 
that built environment features are associ-
ated with mental health (e.g., depression, 
anxiety, and distress)11,22 and intervening 
variables such as stress, social support 
and social capital.10,11,22-24 The built envi-
ronment can affect the subjective experi-
ence of residents, for example through 
perceptions of safety and the stress pro-
cess, which in turn can result in physical 
and mental health consequences.22 

In Canada, approximately 34% of adults 
report having at least one of the five major 
chronic diseases (i.e., cancer, cardiovascu-
lar diseases, diabetes, chronic respiratory 
diseases, and mood/anxiety disorders).25 
Among those 12 years and older, at least 
one-quarter report less than very good 
mental health and approximately 13% 
report having a diagnosed mood or 
anxiety disorder.25 Thus, a better under-
standing regarding the nature of the 
neighbourhood built environment for pro-
moting health and wellbeing and prevent-
ing multiple chronic diseases in Canada is 
needed. Previous systematic reviews on 
built environment and health typically do 
not stratify their findings by country or 
geography, and the findings are often 
weighted towards US and European stud-
ies, which despite being informative, lack 

specificity, and potentially some relevance 
for aiding local decision-making. The cli-
matic, cultural, political, legislative, and 
healthcare system differences between 
countries (among other differences) sug-
gest that synthesizing findings from stud-
ies undertaken within a single country 
might be a better strategy for informing 
local urban planning strategies and poli-
cies that have the potential to impact 
health. While some findings support the 
generalizability of built environment and 
physical activity associations between 
countries,26,27 country and regional differ-
ences in relations between built environ-
ment and rates of bicycling,28-30 bicycling 
injuries and crashes,17 transportation 
walking,30 and obesity31 found elsewhere 
exemplify the need for synthesis of local 
evidence. Country-specific literature reviews 
on the association between built environ-
ment and different health outcomes are 
scarce.32 

Generating and sharing local evidence 
(e.g., via literature reviews) with stake-
holders, practitioners, and decision-makers 
is identified as one of several vital 
approaches needed for the development 
and implementation of land use and trans-
portation policies for a health-supportive 
environment within the Canadian con-
text.33 Thus, the aim of our study was to 
undertake a scoping review to synthesize 
and map evidence from quantitative 
studies that have investigated the built 
environment and its associations with 
modifiable health conditions, self-reported 
health, quality of life, and injuries in the 
Canadian adult population. Evidence from 
this review is intended to inform the direc-
tion of the Canadian research agenda by 
identifying knowledge gaps and to con-
solidate findings from existing studies 
investigating associations between urban 
form and health that could inform local 
policy and practice.

Methods

Overview 

Our scoping review approach was informed 
by the steps proposed by Arksey and 
O’Malley.34 Our review: 1) included a 
comprehensive systematic search of the 
peer-reviewed literature to identify health-
focussed quantitative studies that included 
an objective measure of the built environ-
ment; 2) catalogued and mapped study 
characteristics (types of built environment 
exposures, types of chronic disease and 
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injury outcomes, study populations, meth-
ods, geographical contexts, journal types, 
funding sources, and findings); 3) sum-
marized the relationships between the 
built environment and health status and 
injury (e.g., cardiovascular-related dis-
eases, diabetes, depression, weight status, 
quality of life, and injury); and 4) identi-
fied knowledge and evidence gaps. 

Search strategy

In consultation with a Health Sciences 
librarian, we developed a preliminary list 
of search terms pertaining to built envi-
ronment, health outcomes, and the 
Canadian context and identified relevant 
databases informed by the Public Health 
Agency of Canada’s Chronic Disease 
Indicator Framework (CDIF).35 This frame-
work was developed as a reference tool 
for practitioners and policymakers to 
inform chronic disease surveillance in 
Canada. Despite updates to the frame-
work—including the removal of injury as 
an indicator25—we report on injury in this 
scoping review. Studies estimating associ-
ations between the built environment and 
health behaviours (e.g., physical activity, 
diet, sedentary behaviour, socializing) 
were not included. 

Thirteen scientific databases (CINAHL, 
EMBASE, Environment Complete, MEDLINE, 
PsycInfo, PubMed, Scopus, SocIndex, 
SportDiscus, TRID, Urban Studies, Web of 
Science, and CAB Abstracts) were identi-
fied as likely indexing journals and arti-
cles relevant for our review. A pilot test of 
our search strategy using Medline alone 

yielded over 80 000 titles. A preliminary 
check of these titles suggested that the ini-
tially included term “nature” was contrib-
uting many irrelevant titles, and thus this 
term was excluded. We also added “sub-
urb” as a built environment term. A trained 
research assistant (RL) undertook the 
database search in March 2017 (Table 1). 
Separate title, abstract, and keywords 
searches were conducted for the built 
environment (n = 28), health (n = 29), 
and then Canadian geography (n = 14) 
terms. The results for the three separate 
search strings were combined to identify 
relevant titles. The database search 
resulted in 87 552 titles. These titles and 
abstracts were imported into the Endnote 
reference management software for fur-
ther processing. After removal of dupli-
cate titles and screening of title relevance, 
1544 remained for full abstract screening. 
Following the detailed abstract screening 
and removal of conference proceedings, 
book reviews, commentaries, editorials, 
and non-peer reviewed articles, 232 titles 
were identified as relevant to undergo full-
text assessment (i.e., whereby the abstract 
mentioned both the built environment 
and at least one health outcome). 

RL and GRM independently reviewed the 
232 full-text articles (percent of overall 
agreement = 84.7%; kappa = 0.68) against 
our review’s inclusion criteria. A consen-
sus was reached for those articles where 
RL and GRM disagreed regarding their 
inclusion. Studies included in the review 
were primary quantitative or mixed- 
methods studies, included adults (age 
≥ 18 years) from a Canadian geographical 

location, and estimated and reported an 
association between an objective measure 
of the built environment (derived from 
geographical information systems or vir-
tual or in-person audits) or neighbour-
hood type (e.g., expert- determined) and at 
least one relevant self-reported, clinically 
assessed, or administrative data deter-
mined outcome associated with either 
cancer, cardiovascular disease, aggregate 
chronic conditions, depression/anxiety, 
diabetes, injury, metabolic conditions, 
mortality, quality of life, self-rated health, 
and weight status.

Studies that recruited a rural sample only 
or compared rural to urban only, exam-
ined air or noise pollution as an exposure 
only, included road proximity or traffic 
volume as a proxy for pollution exposure, 
included a self-reported measure of the 
built environment only, or exclusively 
included children and/or adolescents were 
excluded. Upon checking the analysis and 
results of included studies, those which 
did not adjust for any covariates (i.e., via 
statistical controls, matching, or stratifica-
tion) in estimated associations between 
the built environment and health were 
also excluded. The reference lists of arti-
cles meeting the inclusion criteria, similar 
literature reviews, and key Canadian peer-
reviewed journals (Canadian Journal of 
Public Health, Health Promotion and 
Chronic Disease Prevention in Canada, 
Canadian Medical Association Journal, 
and Canadian Journal of Urban Research) 
were also screened for relevant articles. 
After full-text assessment, 55 were included 
in the review and underwent data extraction 

TABLE 1 
Study count by health outcomes and type of built environment characteristics examined 

Built environment 
characteristic

Cancer
Cardiovascular 

disease
Weight 
status

Depression/ 
anxiety

diabetes Injury
Metabolic 
conditions

Mortality
Quality 
of life

Self- 
rated 
health

Aggregate 
chronic 

conditions

Aggregate index  
(e.g. walkability)

0 1 8 0 3 1 0 0 1 0 0

Route  
characteristics

0 0 5 0 1 19 0 0 0 0 0

Traffic 0 3 0 1 0 4 0 0 0 0 0

Greenness, parks, 
recreation

1 2 2 4 1 2 1 1 0 1 1

Land use and 
destinations

0 1 4 4 1 4 0 1 0 1 1

Food environment 0 3 9 3 1 0 1 2 0 0 0

Population and 
dwellings

0 1 5 0 2 3 0 0 0 0 0

Note: A study can investigate more than one built environment characteristic and more than one health outcome.
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and synthesis. We applied the PRISMA-
ScR checklist36 to guide reporting of article 
inclusion and exclusion for our scoping 
review and to improve rigor and replica-
bility (Figure 1). 

Data extraction and synthesis

Relevant data extracted from reviewed 
articles included author, first-author insti-
tution, publication year, study design, 
geographical location, sample design, 
basic sample characteristics, data collec-
tion and measures (built environment and 
health), findings, and funding or sponsor 
details. One reviewer (RL) led article data 
extraction, tabulation, and synthesis, with 

a second (AB) and a third reviewer (GRM) 
tasked with ensuring the accuracy of the 
data extracted and summary of findings 
reported. We extracted and synthesized 
statistically significant positive and nega-
tive associations (based on either reported 
p-values or confidence intervals) from the 
most fully or final covariate-adjusted 
(including statistical controls, matching, 
or stratification) model reported in the 
study. Extracted article data were entered 
and organized in an electronic database 
(Microsoft Excel). Summaries of article 
findings were broadly categorized based 
on the eleven health outcomes informed 
by the CDIF and the broad groupings of 
conceptually similar built characteristics 

informed by previous frameworks.12,13 We 
undertook a narrative qualitative descrip-
tion of study differences and similarities 
in terms of their types of built environ-
ment exposures, types of chronic disease 
and injury outcomes, study populations, 
methods, geographical contexts, journal 
types, funding sources, and findings.

Results

Study contexts

Fifty-five articles were included in this 
review. Articles were published between 
1998 and 2017, although most (n = 52) 
were published after 2008. Eleven articles 

FIGURE 1 
PRISMA-ScR flow chart of included and excluded studies

Additional records identified  
through other sources 

(reference lists, secondary sources) 
(n = 0)

Records after duplicates removed 
(n = 29 668)

Title and abstracts screened 
(n = 1544)

Full-text articles assessed for 
eligibility 
(n = 232)

Studies included in qualitative 
synthesis 
(n = 55)

Full-text articles excluded

Qualitative study only (n = 12)

Air/noise pollution only (n = 38)

< 18 years of age (n = 34)

No built environment (n = 30)

Self-reported built environment only 
(n = 14)

Not CDIF health outcome (n = 14)

No health outcome (n = 7)

Others (n = 28)

Irrelevant records excluded 
(n = 28 124)

Records identified through database searching 
(CINAHL, EMBASE, Environment Complete, MEDLINE, 

PsycInfo, PubMed, Scopus, SocIndex, SportDiscus, TRID, 
Urban Studies, Web of Science, and CAB Abstracts) 

(n = 87 552)

Irrelevant abstracts excluded 
(n = 1312)
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included national or multi-province sam-
ples (e.g., Ontario and British Columbia). 
Most single province studies were under-
taken in Ontario (n = 22) followed by 
Quebec (n = 12), Alberta (n = 7), British 
Columbia (n = 2), and Nova Scotia (n = 1). 
Notably, other Canadian provinces and 
territories were not represented in the 
included articles. Forty-six studies declared 
some type of research funding (program, 
project, or salary support), with most 
studies supported by funding from 
Canadian Institutes of Health Research 
(n = 32), provincial government (n = 26), 
national government (n = 13), and the 
Heart and Stroke Foundation (n  =  11).  
All but 5 articles were principal authored 
by someone affiliated with a Canadian 
university, institute or other organization. 
Based on first-author affiliations, affilia-
tion from which multiple articles were 
published included McGill University 
(n = 8), Li Ka Shing Knowledge Institute, 
Toronto (n = 5), University of Calgary 
(n  = 4),University of Alberta (n  =  3), 
Child Health Evaluative Sciences, Toronto 
(n = 3), Institute for Clinical Evaluative 
Sciences, Toronto (n = 3), University of 
Toronto (n = 3), University of British 
Columbia (n = 3), Université de Montreal 
(n = 3), University of Ottawa (n  =  2), 
Simon Fraser University (n = 2), and 
University of Western Ontario (n  =  2). 
Studies were typically published in inter-
national and national public health or 
medical journals (e.g., British Medical 
Journal, BMC Public Health, Health Reports, 
Canadian Journal of Public Health, 
American Journal of Preventive Medicine, 
American Journal of Public Health) envi-
ronment and health journals (e.g., Health 
and Place, Social Science and Medicine, 
Journal of Environmental and Public Health, 
International Journal of Environmental 
Research and Public Health, Journal of 
Epidemiology and Community Health, 
Geospatial Health), injury-related journals 
(e.g., Injury Prevention, Accident Analysis 
and Prevention, Traffic Injury Prevention), 
or land use or transportation journals (e.g., 
Land Use Policy, Transportation Research 
Board).

Study and sample design

Cross-sectional studies (individual-level and 
ecological) were the most common study 
type (n = 36) with the remainder includ-
ing a mix of prospective and retrospective 
cohort, longitudinal, case-control, case-
crossover, time series, and quasi-experi-
mental study designs. Twenty-nine studies 

reported using a probability sampling 
strategy to recruit participants. Among 
studies that reported sample size, samples 
ranged from 160 to over 1.4 million. 
Further, among studies providing response 
rates, rates were as low as 8% and as high 
as 94.4%. All but one study included men 
and women. Most studies included sam-
ples aged 18 to 64 years, although three 
included samples aged 30 to 64 years, and 
one study included a sample aged 60 
years and older.

Twenty-seven studies included self-reported 
health outcomes alone or in combination 
with a clinician-diagnosed, administrative 
or other objective measure of health. 
Twenty-eight studies reported on clini-
cian-diagnosed or administrative database 
reported health outcomes only. Among 
those studies reporting use of existing 
data, nineteen studies undertook second-
ary analysis using the National Population 
Health Survey or the Canadian Community 
Health Survey, ten studies used ambu-
lance dispatch or hospital data, and the 
remainder used other sources (e.g., traffic 
data, police reports, disease registries and 
surveillance databases, municipal, provin-
cial and other administrative databases) 
(summary of findings available on request).

Study approaches for measuring the health 
outcomes varied for injury (n  =  19; 18 
with objective and 1 with self-reported 
injury), weight status (n  =  19; all self-
reported), cardiovascular disease (n = 5; 
3 with objective and 2 self-reported CVD), 
depression/anxiety (n  =  5; all self-
reported), diabetes (n = 5; all objectively 
measured), mortality (n  =  4; all objec-
tively measured), self-rated health (n = 2; 
all self-reported), metabolic conditions 
(n = 2; 1 with objectively measured and 1 
self-reported conditions), quality of life 
(n = 1; self-reported), cancer (n = 1, objec-
tively measured), and aggregate chronic 
conditions (n = 2; all self-reported). Two 
studies included “aggregate chronic condi-
tions”, one combined cancer, migraines, 
asthma, and arthritis37 and another38 com-
bined asthma, fibromyalgia, high blood 
pressure, migraines, chronic bronchitis, 
emphysema or chronic obstructive pulmo-
nary disease, diabetes, heart disease, 
angina, cancer, ulcers, bowel disorders, 
and Alzheimer’s disease into a single 
health outcome, in addition to a separate 
measure of self-reported general health.

Measurement of urban form

Geographical information systems (GIS) 
with spatial databases represented the 

most common approach for estimating 
built environment characteristics (n = 37 
studies), followed by use of Walk Score® 
(n = 4 studies), in-person or virtual (e.g., 
via Google Street View®) street audits 
(n  =  4 studies), and other approaches 
(i.e., police reports, street classifications, 
census data). Studies evaluated the built 
environment characteristics at or within a 
specific distance of an intersection or col-
lision site (e.g., between motor vehicle 
and pedestrian), along transportation 
routes and streets, within activity spaces 
(e.g., geographical areas estimated based 
on mobility, travel patterns, and origin 
and destination locations), within admin-
istrative boundaries (e.g., census tracts, 
dissemination areas or blocks, postal code 
polygons, neighbourhoods), and within 
researcher-defined buffers of various sizes 
(i.e., 150m to 1600m) and types (e.g., net-
work, line-based, or radial) typically esti-
mated in relation to a geo-located 
residential postal code or household 
address (summary of findings available on 
request). 

Aggregate-built environment indicators 
and health

There was consistent support for an asso-
ciation between aggregate or overall built 
environment indicators (e.g., walkability, 
Walk Scores®, centrality, and sprawl), dia-
betes and weight status (Table 2). One 
study also found an increase in walkabil-
ity to be associated with a decreased risk 
of hypertension.39 All significant associa-
tions were in the expected direction (sum-
mary of findings available on request). 
The one study estimating the relation 
between walkability and quality of life 
reported a statistically non-significant 
association only.40 No studies reviewed 
estimated associations between aggregate 
built environment indicators and depres-
sion/anxiety, self-rated health, cancer, 
metabolic or aggregate chronic conditions, 
or mortality.

Connectivity and route features and health

There was consistent evidence for an 
association between connectivity and 
route features (e.g., transportation route, 
traffic and pedestrian signals, tracks, 
trails, pathways, and sidewalks, street pat-
tern, connectivity and intersections, road 
and path characteristics) and injury 
(Table 2). Connectivity and route features 
both increased and decreased the risk of 
pedestrian and cyclist injury (summary of 
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TABLE 2 
Associations between objectively-measured built environment variables and health outcomes reported in  

Canadian quantitative studies published 1998-2017

Built environment Health outcome
Statistical associations

Significant Non-significant

Multi-component measures

Walkability 

Centrality

Urban sprawl

Cardiovascular disease Chiu et al. (2016)39 –

Diabetes Booth et al. (2013)62

Creatore et al. (2016)63

Glazier et al. (2014)42

–

Injury Strauss et al. (2015)64 –

Quality of life – Engel et al. (2016)40

Weight status Chiu et al. (2015)65

Creatore et al. (2016)63

Glazier et al. (2014)42

Lebel et al. (2012)66 

Pouliou and Elliott (2010)41

Ross et al. (2007)67

Wasfi et al. (2016)68

Berry et al. (2010)69

Route characteristics

Transportation route

Traffic/pedestrian signals

Road crossings

Railroad/streetcar tracks

Sloped road/path

Sidewalk/path length

Transit route/stop

Street pattern

Street connectivity

Intersection characteristics

Other road/path characteristics

Diabetes Glazier et al. (2014)42 –

Injury Aultman-Hall and Kalteckner (1999)70

Cripton et al. (2015)71

Forbes and Habib (2015)72

Harris et al. (2013)73

Klassen et al. (2014)74

Miranda-Moreno et al. (2011)75

Morency et al. (2012)76

Morency et al. (2015)77

Richmond et al. (2014)78 

Rifaat and Tay (2009)79

Rifaat et al. (2011)80

Rifaat et al. (2011)81

Romanow et al. (2012)82

Rothman et al. (2010)83

Rothman et al. (2012)84

Strauss et al. (2015)64

Teschke et al. (2012)85

Teschke et al. (2016)86

Zahabi et al. (2011)87

–

Weight status Pouliou and Elliott (2010)41 Glazier et al. (2014)42

Pouliou et al. (2014)46

Prince et al. (2011)88

Prince et al. (2012)89

Continued on the following page
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Built environment Health outcome
Statistical associations

Significant Non-significant

Traffic

Traffic/road density

Proximity to traffic/roads

Cardiovascular disease Chum and O’Campo (2013)43

Chum and O’Campo (2015)44

Ngom et al. (2016)90

Depression/anxiety – Gariepy et al. (2015)91

Injury Miranda-Morena et al. (2011)75

Morency et al. (2012)76

Morency et al. (2015)77

Romanow et al. (2012)82

Greenness/parks

Greenness

Park density

Presence of park

Distance to park

Recreation facilities

Cancer Demoury et al. (2017)92 –

Cardiovascular disease Ngom et al. (2016)90 Chum and O’Campo (2015)44

Aggregate chronic conditions Kardan et al. (2015)37 –

Depression/anxiety Gariepy et al. (2014)47

Gariepy et al. (2015)48

Gariepy et al. (2015)91

Kardan et al. (2015)37

–

Diabetes Ngom et al. (2016)90 –

Injury Zahabi et al. (2011)87 Romanow et al. (2012)82

Metabolic conditions Kardan et al. (2015)37 –

Mortality Villeneuve et al. (2012)93 –

Self-rated health Kardan et al. (2015)37 –

Weight status Prince et al. (2011)88

Prince et al. (2012)89

–

Land use/destinations

Land use mix 

Commercial use

Building area

Schools

Health services

Cultural services

Community resources

Alcohol focused destinations

Number of destinations

Dwellings in disrepair

Cardiovascular disease – Chum and O’Campo (2015)44

Aggregate chronic conditions O’Campo et al. (2015)38 –

Depression/anxiety Gariepy et al. (2014)47

Gariepy et al. (2015)48

Gariepy et al. (2015)91

O’Campo et al. (2015)38

Diabetes Glazier et al. (2014)42 –

Injury Forbes and Habib (2015)72

Miranda-Moreno et al. (2011)75

Romanow et al. (2012)82

Zahabi et al. (2011)87

–

Mortality Matheson et al. (2014)45 –

Self-rated health – O’Campo et al. (2015)38

Weight status Glazier et al. (2014)42

O’Campo et al. (2015)38

Pouliou and Elliott (2010)41

Pouliou et al. (2014)46

–

TABLE 2 (continued) 
Associations between objectively-measured built environment variables and health outcomes reported in  

Canadian quantitative studies published 1998-2017

Continued on the following page
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Built environment Health outcome
Statistical associations

Significant Non-significant

Food environment

Fast food density

Proximity to fast food

Fast food proportion

Grocery store density

Proximity to grocery store

Convenience store density

Proximity to convenience store

Full service restaurants

Specialty stores

Cardiovascular disease Alter and Eny (2005)94

Chum and O’Campo (2013)43

Chum and O’Campo (2015)44

Depression/anxiety Gariepy et al. (2014)47

Gariepy et al. (2015)48

Gariepy et al. (2015)91

Diabetes Polsky et al. (2016)95 –

Metabolic conditions Paquet et al. (2010)96 –

Mortality Alter and Eny (2005)94

Daniel et al. (2010)97

–

Weight status Hollands et al. (2013)98

Hollands et al. (2014)99

Kestens et al. (2012)100

Lebel et al. (2012)66

Minaker et al. (2013)101

Polsky et al. (2016)102

Prince et al. (2011)88

Prince et al. (2012)89

Spence et al. (2009)103

–

Population/dwellings

Population density

Dwelling density

Cardiovascular disease Ngom et al. (2016)90 –

Diabetes Glazier et al. (2014)42

Ngom et al. (2016)90

–

Injury Morency et al. (2012)76

Morency et al. (2015)77

Zahabi et al. (2011)87

Weight status Glazier et al. (2014)42

Polliou and Elliot (2010)41

Pouliou et al. (2014)46

Ross et al. (2007)67

Schuurman et al. (2009)104

Note: If a study found a statistically significant association, regardless of the number of statistically non-significant associations, it was included in the “Significant” column. If a study found only 
non-significant associations, then the study was included in the “Non-significant” column. Direction of significant associations are available on request.

TABLE 2 (continued) 
Associations between objectively-measured built environment variables and health outcomes reported in  

Canadian quantitative studies published 1998-2017

findings available on request). One study 
found higher street connectivity signifi-
cantly associated with lower weight sta-
tus;41 however, four other studies reported 
no significant association. Higher street 
connectivity was also significantly associ-
ated with a decrease in diabetes risk in 
one study.42 Among the studies reviewed, 
none estimated associations between con-
nectivity or route features and cardiovas-
cular conditions, metabolic and aggregate 
chronic conditions, cancer, depression/
anxiety, self-rated health, or quality of life.

Traffic features and health

Five studies found significant associations 
between traffic features (e.g., traffic and 
road density, proximity to traffic) and 

cardiovascular conditions and injury 
(Table  2). For example, Chum and col-
leagues43,44 found proximity to traffic to be 
positively associated with self-reported 
cardiovascular disease. Three studies also 
reported only statistically non-significant 
associations between traffic features and 
objectively determined cardiovascular dis-
ease, injury, and self-reported depression. 
Among the reviewed studies, associations 
between traffic features and other health 
outcomes were not estimated.

Green space, parks, and recreation features 
and health

Greenspace, parks and recreation features 
(e.g., park density, park proximity) were 
significantly associated with a range of 

health outcomes including cancer, depres-
sion/anxiety, metabolic conditions, self-
rated health, weight status, cardiovascular 
related disease outcomes, aggregate chronic 
conditions, diabetes, injury, and mortality 
(Table 2). Notably, the direction of associ-
ation (protective vs. risk factor) between 
greenspace, parks, and recreational facili-
ties was mixed (summary of findings avail-
able on request). Among the studies that 
investigated greenspace and park features, 
none estimated the association with qual-
ity of life.

Land use and destination features and 
health

Non-food related land use and destination 
features (e.g., mix and proximity to general 
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and specific land uses and destinations) 
were significantly associated with a range 
of health outcomes including aggregate 
chronic conditions, depression/anxiety, dia-
betes, injury, weight status, and mortality 
(Table 2). For example, increased access 
to alcohol outlets (among men and women) 
and cheque cashing destinations (among 
men only) increased the likelihood of all-
cause mortality,45 land use mix was asso-
ciated with better weight status,41,46 and 
access to health and cultural services was 
associated with lower odds of self-reported 
depression.47,48 One study reported statisti-
cally non-significant associations between 
community resources and depression, 
anxiety, and self-rated health, but found 
significant associations between commu-
nity resources and aggregate chronic con-
ditions and weight status38 (summary of 
findings available on request). 

Food environment features and health

Food environment features, such as prox-
imity to and density of healthy and 
unhealthy food destinations, were signifi-
cantly associated with a range of health 
outcomes (Table 2). Proximity and access 
to fast food was associated with mortality, 
depression, cardiovascular conditions, 
and weight status. Access and proximity 
to grocery or healthy food stores were 
supportive of health (e.g., depression and 
weight status). Two studies only found no 
association between the food environment 
and cardiovascular conditions and anxiety 
and depression. Among the reviewed food 
environment studies, none investigated 
cancer, self-reported health, quality of life, 
aggregate chronic conditions, or injury.

Population and dwelling density and 
health

Eight studies reported significant associa-
tions between population and dwelling 
density and health outcomes (i.e., cardio-
vascular conditions, diabetes, injury, and 
weight status). Despite this, statistically 
non-significant associations between pop-
ulation/dwelling density and injury and 
weight status were also found (Table 2). 
None of the included population/dwelling 
density studies estimated associations with 
cancer, depression/anxiety, self-rated health, 
quality of life, mortality, metabolic or 
aggregate chronic conditions.

Discussion

Our scoping review findings support those 
of previous systematic reviews that suggest 

urban form is associated with weight 
status,14,15 blood pressure,15 metabolic syn-
drome,15 diabetes,15,16 cardiovascular out-
comes,15 injury risk17-19 and mental health.11,22 
Built characteristics related to land use 
patterns, urban design features, and trans-
portation systems were found to be impor-
tant correlates of chronic health conditions 
and injury in the Canadian context. 
Moreover, among Canadian studies on 
urban form and health, most have 
focussed on injury (primarily transport-
related) and weight status outcomes. This 
focus may reflect the significant prevent-
able burden both transport-related injury49 
and excess weight50 place on the Canadian 
healthcare system. Despite some evidence 
elsewhere showing relations between the 
urban form or built environment and falls 
in the older adult population,20,21 this evi-
dence appears to be scant within the 
Canadian context. There is a recognized 
need for evidence in relation to the impact 
of urban form on the health of older 
Canadian adults, including the enablers 
and barriers to ‘aging in place’.51,52 This 
context-specific understanding of the rela-
tionship between urban form and health 
is needed to develop and expand policy 
and interventions that can promote well-
being and accommodate the health and 
social needs of adults, including infra-
structure that allows adults to remain 
mobile and active across the life-span.53

Our study is novel, as previously no single 
source had attempted to systematically 
review and articulate all Canadian evi-
dence on urban form and chronic health 
outcomes and injury. Thus, the findings of 
this review are specific and relevant to the 
current Canadian research and policy con-
text. As suggested from our review find-
ings, there are built environment features 
that might be important for specific health 
outcomes that have yet to be studied. For 
instance, published studies have not pro-
vided evidence about the associations 
between objectively-measured walkability 
indices and mental health and pedestrian 
or cyclist injury outcomes, although com-
ponents of walkability have been found to 
be important correlates. Similarly, there is 
still a range of built environment features 
(e.g., aesthetics and appeal, personal 
safety and incivilities) to be examined 
even for the most investigated health out-
comes in this literature (e.g., weight sta-
tus, injury, and cardiovascular outcomes). 
The findings from the review suggest 
more research, especially longitudinal and 
quasi-experiment studies, is needed in 

relation to urban form, mental health and 
quality of life. Despite its subjectivity, 
health related quality of life (HRQOL) is 
strongly associated with the type, number, 
and pattern of physical and mental health 
conditions54,55 as well as mortality risk.56 
Only two Canadian studies have exam-
ined the relationship between quality of 
life and urban form; however, because 
HRQOL summarises a wide range of 
health states into a comprehensive mea-
sure, future research on the built environ-
ment and its impact on HRQOL would be 
useful.

Based on the published scientific litera-
ture, there has been a steady increase in 
Canadian studies on urban form and 
health outcomes since 2008. Notably, not 
all provinces or territories were repre-
sented in the studies reviewed and those 
included were heterogeneous in terms of 
their methodology, thus making direct 
comparison of results impossible. While 
this increase in the quantity of studies is 
encouraging, more causal evidence is 
needed to better inform local policy and 
urban planning decisions in all Canadian 
provinces and territories. Within the 
Canadian context, associations between 
some built environment characteristics 
and health outcomes have been estab-
lished; however, some of this evidence is 
mixed. Further, the few studies published 
reporting statistically non-significant asso-
ciations only could suggest publication 
bias, thus overemphasizing the apparent 
impact of the built environment might 
have on health. Notably, statistical signifi-
cance is affected by other factors (e.g., 
aggregation of data, delay between expo-
sure and health outcome, reliability of 
measures, sample exposure and outcome 
variation) and may not necessarily mean 
no actual association exists. Future high-
quality primary studies and systematic 
reviews investigating urban form and 
health should consider in more detail 
(beyond this scoping review) the reasons 
for these non-significant associations. 
Most of the evidence to date has been 
derived from observational, primarily cross- 
sectional, studies that allow only weak 
causal inferences to be drawn. Given the 
large amount of resources and time and 
the potential short- and long-term social 
and economic impact associated with 
urban planning decisions, rigorous evi-
dence from scientifically robust study 
designs (e.g., longitudinal studies, natural 
and quasi-experiments, cluster random-
ized designs where feasible) is desperately 
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needed. Increasing the use of existing 
Canadian longitudinal data sources, such 
as the National Population Health Survey 
(1994 to 2010)57 and the Canadian Longi-
tudinal Study on Aging,58 and longitudinal 
linked health administrative data,59 can 
contribute to enhancing the evidence base 
in a timely manner. In addition to the 
mostly cross-sectional nature of the cur-
rent Canadian evidence, studies in our 
review typically did not take into consid-
eration the intensity and duration of built 
environment exposure needed to result in 
a clinically relevant influence on health.

We acknowledge several limitations with 
our review that impact the findings. Our 
scoping review allowed for a large body of 
evidence to be synthesized; however, 
given the breadth of urban form and 
health outcomes, we did not formally cri-
tique the scientific quality, and internal 
and external validity of individual stud-
ies—a strategy typically used in system-
atic reviews. The implicit aim of our 
scoping review was to identify knowledge 
trends and gaps that could inform future 
primary studies and systemic reviews and 
to provide an overview of the research on 
this topic. Our inclusion of published 
peer-review evidence only could mean 
that relevant, yet unpublished findings are 
missing from our review. Despite scanning 
the reference lists of the included studies 
to identify other additional sources, it is 
possible that peer-reviewed studies not 
indexed in our search databases may have 
been omitted. Several health studies were 
excluded as they did not include health 
outcomes in alignment with the CDIF.60 
For example, one excluded study found 
associations between satellite-determined 
greenery (i.e., Normalized Difference 
Vegetation Index) and indicators of peri-
natal health (such as birth weight, likeli-
hood of preterm birth).60 Hence, we 
acknowledge that the effect of the built 
environment on health likely goes beyond 
the specific health outcomes presented in 
this scoping review. Furthermore, our 
inclusion of studies that undertook steps 
to control for confounding could have 
resulted in the exclusion of relevant 
descriptive studies, including those 
exploring relations between spatial varia-
tion in urban form and health.

Conclusion

It is important for practitioners and policy-
makers to use the best available evidence. 
Evidence elsewhere demonstrating plausible 

pathways linking urban form with health 
(e.g., via physical activity, sedentary 
behaviour, diet, the stress process61 and 
social interactions)5-11 support our find-
ings. Notably, not all statistically signifi-
cant associations between the built 
environment and health outcomes were in 
an expected harm-reducing or health-pro-
moting direction. Health promotion strate-
gies might be required where urban form 
has some unavoidable negative impact on 
a health outcome. Our review findings 
show that in Canada, associations exist 
between urban form and health outcomes, 
but causal evidence is lacking.  
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