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FOOD DESERTS AND
FOOD SWAMPS: A PRIMER
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INTRODUCTION
Our food environments, which include the food that
is available to us in our day-to-day environments, is a
determinant of what we eat as individuals.

distance travel to access healthy food.3 Lack of access to
healthy food in the community impedes people’s ability to
maintain a healthy diet.

This document is intended for environmental public health
professionals, including medical health officers and public
health inspectors, as well as other public health professionals
such as public health dietitians and health promoters, whose
work may include healthy built environments or healthy
communities. The document introduces food environments
such as food deserts and food swamps, discusses the related
health implications, provides the rationale for consideration
by non-nutrition professionals, and highlights some
opportunities for action and collaboration with provincial
and municipal governments, as well as business operators.
For more information about healthy food environments,
please see the NCCEH document Food Environments: An
Introduction for Public Health Practice.

In contrast, the more common type of community food
environment in Canadian urban settings is the food swamp.3
A food swamp is a geographical area with adequate access to
healthy food retail, but that also features an overabundance
of exposure to less healthy food and beverages.2,3

What are food deserts and food swamps?
There are two types of community food environments
commonly cited in the literature: food deserts and food
swamps. A third type of food environment has also been
referenced, known as a food mirage.
Food deserts are geographic areas that have limited
access to healthy food. Food deserts are common in
the United States, especially in neighbourhoods that are
economically or socially disadvantaged.1 Neighbourhood
residents may lack economic resources or transportation
required to overcome geographical barriers to access
affordable healthier food. Residents in food deserts may be
dependent on convenience stores or fast-food restaurants
to access food, leading to lower quality diets. In Canada,
these food deserts are less common, although they have
been identified in some cities.1-3 Canadians living in rural
areas may experience food desert conditions, requiring long

Some researchers have identified food mirages as a barrier
for individuals experiencing low-incomes to access healthy,
affordable food in their neighbourhood.4 For some residents,
the local healthy food retail options may be available, but
they are out of reach financially. The effect of a food mirage
is the same as a food desert in which residents need to travel
a distance away from home in order to obtain affordable,
healthy food.4

Current Diet Quality in Canada
Less than one per cent of Canadians follow nutrition
recommendations, such as those in Eating Well with Canada’s
Food Guide.5 In general, Canadians have low intakes of
vegetables, fruit and whole grains and eat a relatively large
amount of ultra-processed food and beverages.5 Over time,
diet quality has decreased as diet patterns have shifted to
reduced amounts of whole and minimally processed food
and larger intakes of ultra-processed food and beverages.6-8
The more ultra-processed food consumed, the poorer the
diet quality and the higher risk of developing nutrition-related
chronic conditions.8,9
Our long-term diet patterns are a determinant of health
outcomes such as the development of nutrition-related
chronic conditions, e.g., excess weight gain, cardiovascular
disease, type 2 diabetes and some types of cancer.10 Some
symptoms of poor mental health such as depression and
anxiety have also been linked to suboptimal diet patterns.11-13
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Societal Burden of Poor Diet Quality
Suboptimal eating habits pose a significant societal financial
burden.14,15 The economic burden of chronic diseases can be
measured by reductions in productivity and life expectancy,
as well as an unsustainable increase in healthcare
expenditures. In Canada, chronic diseases represent 89% of
all deaths.16 A significant proportion of those deaths are a
result of suboptimal diet quality.17,18 Direct healthcare costs
of treating diabetes, cardiovascular disease and cancer in
Canada were $19.8 billion in 2015.16 Inadequate vegetable
and fruit consumption alone costs 3.3 billion per year through
a mix of direct healthcare costs and losses in productivity.16

What Factors Influence Food Choices?
Income is a primary determinant of diet quality. In 2012,
almost 13% of Canadian households experienced food
insecurity,19 defined as “inadequate or insecure access to
food because of financial constraints.”20 Not having enough
money makes it difficult, if not impossible, to maintain an
adequate intake of healthy food and beverages.19
Using a solely educational approach to promote healthy
eating can be considered elitist, as the strategy relies on
individual agency to overcome systematic environmental
barriers to a healthy diet.17 Food literacy, defined as the
“knowledge, skills, and behaviours needed to feed yourself”
can be considered necessary for individuals to be able
to select and prepare healthy food.19 However, nutrition
knowledge and food skills are not necessarily sufficient
to ensure a consistent healthy eating pattern, as there are
many other factors that influence individual food choice.

suggests that people are more likely to make impulsive or
indulgent food decisions when they are hungry, such as
when grocery shopping on an empty stomach.
Personal beliefs may also prevent individuals from following
through with their intentions to follow a healthy eating
pattern. Seventy-seven percent of Canadians rate their diet
as good, very good or excellent.6 However, only 0.5% of
Canadians eat a diet that is rated “good,” using an objective
measurement of diet quality.5 Being over-optimistic about
personal eating habits can make people falsely believe that
they do not need to make diet improvements.5 Similarly,
self-licensing allows people to indulge in less healthy eating
habits by providing a reason that they should not feel guilty
when they indulge.29-32 For example, “I deserve a treat because
I went to the gym.” Lastly, guidance to help individuals enjoy
certain foods without negatively influencing health, using
ambiguous terms such as moderation, can actually cause
overconsumption as people falsely assume whatever they
are eating meets the definition of moderation.33
Humans also have a tendency to focus on short-term
rewards, for example, eating something tasty, even though it
does not support long-term health goals.34,35
These factors reinforce the importance of health-supporting
food environments in which healthy food choices are the
easier choices, thereby removing the need to use individual
agency to overcome these systematic barriers to healthy
eating.

Food swamps introduce an environmental barrier to
healthy eating by exposing individuals to food cues for
tempting food and beverages.21 Seeing food images or
having opportunities to eat tempting food stimulates the
brain’s reward centre, creating a craving or desire to eat.21,22
Resisting tempting food requires mental energy. However,
the part of the brain responsible for resisting tempting
food is also used to process stress or deal with negative
moods.23 Therefore, in certain mental states people may
not have enough mental energy to overcome temptation.
Using mental energy to make choices may also impair the
ability to use willpower to make subsequent choices, also
known as decision fatigue.24,25 For example, people may be
vulnerable to purchasing less healthy food at the end of a
grocery shopping trip.
There is also some evidence to suggest that people have
reduced willpower when they are hungry.26-28 This research
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Rationale for Collaborating with
Environmental Health in Healthy
Food Environments

How Can Municipalities and Public Health
Work Together to Improve Community Food
Environments?

There has been a historical tendency for public health
initiatives to be developed in “silos.” Public health can be
optimized by identifying opportunities for collaboration
between different teams. Without cross-topic consultation,
improvements in one area may lead to unintentional
consequences in another area.36 Although the core of
the work of public health inspectors remains focused on
reduction of risks and hazards for infectious diseases in
food, water, wastewater disposal, and personal services
settings and practices, public health inspectors are familiar
with the concept of health promotion in the context of their
work.37 This often involves educating operators to enable
them to reduce or contain environmental health hazards
such as unsafe or impure food and water or pathogens in
their facilities.37

There are several initiatives and interventions that can be
undertaken, some through collaborations within public
health, others through joint collaborations between public
health, provincial ministries and governments, municipalities,
and private industry. These initiatives and interventions differ
depending on whether the community is a food desert or a
food swamp. In food deserts, interventions aim to increase
access to healthy foods, whereas in food swamps, the goal
is to reduce the availability of or exposure to less healthy
foods.

Historically, health and the built environment were strongly
linked. Public health inspectors and medical doctors were
at the forefront of the movement to improve sanitation and
hygiene to reduce the prevalence of infectious diseases,
using zoning and urban planning as tools.38 As the prevalence
and burden of chronic diseases increase, environmental
health professionals can play a role in influencing and
advocating for changes to the built environment in order to
target upstream determinants of health.
Environmental health professionals may be the first point
of contact in a regional or provincial health agency for
municipal officials, land-use planners or food service
operators. As PHIs conduct routine inspections in various
settings, provide consultations to operators, and engage in
intersectoral collaborations with community partners, they
are well situated to raise awareness about the importance
of healthy food environments. They are also well placed to
advocate for collaborations with municipalities, operators
and other public-health staff, such as dietitians and health
promoters, to improve community and consumer food
environments.39

POTENTIAL INTERVENTIONS
AND INITIATIVES
Food Deserts
POLICIES AND LEGISLATION

• Permit temporary farmers’ markets in areas
known to be food deserts.
• Permit mobile healthy food vending
(i.e., vegetables and fruit).
FINANCIAL INCENTIVES

• Reduce licensing fees for food outlets that
carry a higher proportion of healthier foods.40
• Create tax incentives to draw greengrocers or
full-service grocery stores in areas that lack
access to healthy food.
ADVOCACY

• Advocate for changes to land-use zoning to
allow for community and school gardens.
• Promote public transit improvements to
improve access to full-service grocery stores,
especially for those with low income or
mobility limitations.
• Educate local government officials about the
need for equitable access to healthy food.
SUPPORT RETAIL FOOD ENVIRONMENTS

• Provide staff support to implement healthy
corner stores programs.
• Provide staff support to start and maintain
community and school gardens.

Knowledge Gaps
Food Swamps
POLICIES AND LEGISLATION

• Support minimum distance by-laws for food
trucks and other unhealthy mobile food outlets
from schools and other venues where children
spend their time.
• Support minimum distance by-laws for fast
food outlets and convenience stores from
schools and other venues where children
spend their time.
• Provide guidance to local government officials
on implementation of new zoning regulations
or by-laws for minimum distances of fast food
and unhealthy food outlets from schools and
other places frequented by children.
• Consult with public health nutrition
professionals and food safety professionals on
official community plans.
SUPPORT RETAIL FOOD ENVIRONMENTS

• Provide nutrition support to help restaurant
operators and food retail settings create
and promote healthier choices, for example,
altering in-store marketing, point-of-sale
product promotions and pricing to promote
healthy food and beverages.
• Encourage healthy grocery and convenience
store check-out lanes in retail food settings.
• Encourage restaurants to make the healthier
options the default option, for example,
offering a salad with meals with the option to
request fries.
• Support restaurant menu calorie labeling
legislation.

Food environment research continues to evolve, providing
opportunities for interventions that can have a positive
effect on the diet quality of the population. However, several
inconsistencies exist in traditional food environments
research methods, which affect the applicability and
translatability of research evidence to practice.
INFLUENCE OF DENSITY VERSUS PROXIMITY
Research related to food environments and population
health has historically relied on finding associations between
the density of certain types of food retail outlets and health
outcomes.41 However, it is unknown whether density of or
proximity to less healthy food retail has a greater influence
on people’s food purchases and consumption decisions.41
It has been suggested that for some populations, such as
adolescents who have limited access to transportation, the
community food environment is a significant determinant of
food purchases.42 Therefore, density and proximity may not
be universal in their influence on individual food decisions.43
CAPTURING WITHIN-STORE INFLUENCES ON FOOD
CHOICES
Food environment research typically dichotomizes food
retail settings into healthy or unhealthy categories, without
capturing within-store features such as the proportion of
healthy versus unhealthy foods, pricing, promotion, and
convenience.41 Within each type of food retail setting, there
are opportunities to purchase healthy and less healthy food
and beverage options. Grocery stores, for example, are
labeled as healthy food retail in the literature even though
a significant proportion of food and beverages available for
sale are not considered to be healthy choices.

ADVOCACY

• Educate local government officials about
the need for consideration about the density
and location of less healthy food retail within
communities.
• Provide recommendations to provincial and
local governments to support healthy food
environment interventions.
CONSUMER EDUCATION

• Provide food literacy education and resources
to enable consumers to make healthier choices
in retail food settings.
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INTERACTIONS WITH FOOD RETAIL OUTLETS
Traditional food environments research methods may
miss individual factors that influence where and when
people interact with food retail outlets, such as time
constraints, financial constraints, social influence, cultural
appropriateness, proximity to work, proximity to recreation
or entertainment, as well as proximity to the homes of
friends or family members.
USING SALES DATA TO MEASURE CONSUMER HABITS
Typically, outcome variables such as self-reported Body
Mass Index (BMI), waist circumference (WC), or diet quality
are used to determine the effects of the food environment on
individuals.3 However, self-reported data is prone to several
errors, leading to a lack of consistency in the literature.41
Similarly, diet quality is not consistently assessed across
studies and there is variability in the definition of a highquality diet.44 To improve on this aspect of food environment
research, it has been suggested that objective outcome
variables such as sales data be used to accurately capture
consumer purchases in different food retail settings, rather
than relying on self-reported diet quality or long-term health
outcomes such as BMI or WC.41

Practice Gaps
In recognition of the population health impacts that built
environment decisions may have, there is a need for public
health to be part of the stakeholder group for municipal
planning and decision-making. In Canada, municipalities
are not required to consult with public health for new
developments, city or community plans, or zoning changes,
among other changes to the built environment. Public health
involvement in municipal planning decisions goes beyond
healthy food environments to many other public health
areas of interest. While environmental health practitioners in
some regions and provinces have been increasingly involved
in built environment decisions, continued advocacy for a
health-in-all-policies approach across the country is needed.

Conclusion
Making changes to communities to create supportive retail
food environments is challenging. It will require collaboration
across several food- and nutrition-related professions
to ensure that nutrition, food safety, environmental
sustainability, agricultural production, land use, and
zoning, promote positive community health outcomes.45
Municipal decisions will need to consider local community
development, economic development, and the culture of the
community.45 However, political decisions that add services
tend to be more palatable to the population than decisions
that appear to constrain personal choice. An example of this
is changing zoning to allow a community garden compared
to altering zoning to restrict convenience stores or fast food
restaurants.41 Because of this, it can be challenging for
decision makers to enact legislation to effectively reduce
the impacts of food swamps. Cooperation between private
and public sectors is required to build a food system that
supports population health; however, the interests and
values of the public and private sectors may not align.45
Education on healthy eating habits is unlikely on its own to
result in adequate diet quality and healthy eating habits.
This is especially true in food swamps, due to both personal
physiological and psychological limitations, as well as the
reliance on constant use of willpower in a food environment
with plentiful opportunities to indulge.
The most practical way to improve Canadian eating habits is
to ensure adequate access to healthy, affordable food, while
reducing exposure to tempting food in our communities.
However, this requires multi-sectoral collaboration between
public health, municipalities, business operators, food
distributors and suppliers, as well as within public health
between health promoters, public health dietitians, healthy
community teams, and public health inspectors, among
many. Public health can lead the efforts by acting as the
catalyst for dialogue and action. Public health can also work
with municipal and city planners and business operators
to raise awareness about the linkage between suboptimal
diets and chronic disease outcomes.

Photo by: SbytovaMN (Getty Images)

References
1. Larsen K, Gilliland J. Mapping the evolution of ‘food deserts’ in a Canadian city: supermarket accessibility in London, Ontario, 1961-2005. Int
J Health Geog. 2008;716. Available from: https://www.ncbi.nlm.nih.gov/
pubmed/18423005.
2. Luan H, Law J, Quick M. Identifying food deserts and swamps based on
relative healthy food access: a spatio-temporal Bayesian approach. Int J
Health Geog. 2015;14(1). Available from: http://pubmedcentralcanada.ca/
pmcc/articles/PMC4696295/.
3. Minaker LM, Shuh A, Olstad DL, Engler-Stringer R, Black JL, Mah CL. Retail food environments research in Canada: a scoping review. Can J Public
Health. 2016;107(Suppl. 1). Available from: http://journal.cpha.ca/index.
php/cjph/article/view/5344.
4. Breyer B, Voss-Andreae A. Food mirages: geographic and economic barriers to healthful food access in Portland, Oregon. Health Place.
2013;24(131-139). Available from: https://www.ncbi.nlm.nih.gov/
pubmed/24100236.
5. Garriguet D. Diet quality in Canada. Health Rep. 2009;20(3):41-52. Available from: https://www.ncbi.nlm.nih.gov/pubmed/19813438.
6. Canadian Foundation of Dietetic Research. Tracking nutrition trends
2013. Toronto, ON: Canadian Foundation of Dietetic Research; 2013.
Available from: https://www.cfdr.ca/Downloads/CCFN-docs/CFDR-Tracking-Nutrition-Trends-2013-Report.aspx.
7. Monteiro CA, Moubarac JC, Cannon G, Ng SW, Popkin B. Ultra-processed products are becoming dominant in the global food system. Obes
Rev. 2013;14(Suppl. 2):21-8. Available from: https://www.ncbi.nlm.nih.gov/
pubmed/24102801.

17. Waterlander WE, Mhurchu CN, Eyles H, Vandevijvere S, Cleghorn
C, Scarborough P, et al. Food futures: developing effective food systems interventions to improve public health nutrition. Agric Sys. 2017.
Available from: http://www.sciencedirect.com/science/article/pii/
S0308521X17300409.
18. Sotos-Prieto M, Bhupathiraju SN, Mattei J. Association of changes in diet quality with total and cause-specific mortality. N Engl J
Med. 2017;377(2):143-53. Available from: http://www.nejm.org/doi/
full/10.1056/NEJMoa1613502.
19. PROOF: Food Insecurity Policy Research. Food insecurity in Canada.
Toronto, ON: University of Toronto; n.d. [cited 2017 Aug 5]; Available from:
http://proof.utoronto.ca/food-insecurity/.
20. Tarasuk V, Mitchell A, Dachner N. Household food insecurity in Canada.
Toronto, ON: University of Toronto; 2014. Available from: http://proof.
utoronto.ca/resources/proof-annual-reports/annual-report-2014/.
21. Boswell RG, Kober H. Food cue reactivity and craving predict eating
and weight gain: a meta-analytic review. Obes Rev. 2016;17(2):159-77.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/26644270.
22. Alonso-Alonso M, Woods SC, Pelchat M, al. e. Food reward system:
current perspectives and future research needs. Nutr Rev. 2015;73(5):296307. Available from: https://www.ncbi.nlm.nih.gov/pubmed/26011903.
23. Dohle S, Diel K, Hofmann W. Executive functions and the self-regulation of eating behaviour: a review. Appetite. 2017 May; pii: S01956663(17)30160-5. Available from: https://www.ncbi.nlm.nih.gov/
pubmed/28551113.

8. Costa CS, Del-Ponte B, Assuncao MCF, Santos IS. Consumption of
ultra-processed foods and body fat during childhood and adolescence: a
systematic review. Public Health Nutr. 2017:1-12. Available from: https://
www.ncbi.nlm.nih.gov/pubmed/28676132.

24. Vohs KD, Baumeister RF, Schmeichel BJ, Twenge JM, Nelson NM, Tice
DM. Making choices impairs subsequent self-control: A limited-resource
account of decision making, self-regulation, and active initiative. J Pers
Soc Psychol. 2008;94(5):883-98. Available from: https://www.ncbi.nlm.nih.
gov/pubmed/18444745.

9. Moubarac JC, Batal M, Louzada ML, Martinez Steele E, Monteiro CA.
Consumption of ultra-processed foods predicts diet quality in Canada.
Appetite. 2017;108:512-20. Available from: https://www.ncbi.nlm.nih.gov/
pubmed/27825941.

25. Muraven M, Baumeister RF. Self-regulation and depletion of limited resources: does self-control resemble a muscle? Psychol Bull.
2000;126(2):247-59. Available from: https://www.ncbi.nlm.nih.gov/
pubmed/10748642.

10. Schwingshackl L, Hoffmann G. Diet quality as assessed by the Healthy
Eating Index, the Alternate Healthy Eating Index, the Dietary Approaches to
Stop Hypertension score, and health outcomes: a systematic review and
meta-analysis of cohort studies. J Acad Nutr Diet. 2015;115(5):780-800.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/25680825.

26. Gailliot MT, Baumeister RF. The physiology of willpower: linking blood
glucose to self-control. Pers Soc Psychol Bull. 2007;11(4):303-27. Available from: https://www.ncbi.nlm.nih.gov/pubmed/18453466.

11. Khalid S, Williams CM, Reynolds SA. Is there an association between
diet and depression in children and adolescents? A systematic review. Br J
Nutr. 2017;116(2097-2108). Available from: https://www.ncbi.nlm.nih.gov/
pubmed/25208008/.
12. Jacka FN, Pasco JA, Mykletun A, Williams L, Hodge A, O’Reilly S, et al.
Association of Western and traditional diets with depression and anxiety
in women. Am J Psychiatry. 2010;167(3):305-11. Available from: https://
www.ncbi.nlm.nih.gov/pubmed/20048020.
13. McMartin SE, Jacka FN, Colman I. The association between fruit and
vegetable consumption and mental health disorders: evidence from five
waves of a national survey of Canadians. Prev Med. 2013;56(3-4):225-30.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/23295173.
14. Cullerton K, Donnet T, Lee A, Gallegos D. Using political science to
progress public health nutrition: a systematic review. Public Health Nutr.
2016;19(11):2070-8. Available from: https://www.ncbi.nlm.nih.gov/
pubmed/26443533.
15. Hyseni L, Atkinson M, Bromley H, Orton L, Lloyd-Williams F, McGill R,
et al. The effects of policy actions to improve population dietary patterns
and prevent diet-related non-communicable diseases: scoping review. Eur
J Clin Nutr. 2017;71(6):694-711. Available from: https://www.ncbi.nlm.nih.
gov/pubmed/27901036.
16. Ekwaru JP, Ohinmaa A, Loehr S, Setayeshgar S, Thanh NX, Veugelers
PJ. The economic burden of inadequate consumption of vegetables and
fruit in Canada. Public Health Nutr. 2017;20(3):515-23. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/27819197.

27. Gailliot MT, Baumeister RF, DeWall CN, al. e. Self-control relies on
glucose as a limited energy source: willpower is more than a metaphor. J
Pers Soc Psychol. 2007;92(2):325-36. Available from: https://www.ncbi.
nlm.nih.gov/pubmed/17279852.
28. Page KA, Seo D, Belfort-DeAguiar R, al. e. Circulating glucose levels
modulate neural control of desire for high-calorie foods in humans. J Clin
Invest. 2011;121(10):4161-9. Available from: https://www.ncbi.nlm.nih.
gov/pubmed/21926468.
29. Merritt AC, Effron DA, Monin B. Moral self-licensing: when being
good frees us to be bad. Soc Personal Psychol Compass. 2010;4:34457. Available from: http://onlinelibrary.wiley.com/doi/10.1111/j.17519004.2010.00263.x/abstract.
30. Prinsen S, Evers C, de Ridder D. Oops I did it again: Examining self-licensing effects in a subsequent self-regulation dilemma. Appl Psychol
Health Well Being. 2016;8(1):104-26. Available from: https://www.ncbi.
nlm.nih.gov/pubmed/26970112.
31. Brown RP, Tamborski M, Wang X, Barnes CD, Mumford MD, Connelly
S, et al. Moral credentialing and the rationalization of misconduct. Ethics
Behav. 2011;21(1):1-12. Available from: https://www.ncbi.nlm.nih.gov/
pubmed/21503267/.
32. Taylor C, Webb TL, Sheeran P. ‘I deserve a treat!’: justifications for
indulgence undermine the translation of intentions into action. Br J Soc
Psychol. 2014;53(3):501-20. Available from: https://www.ncbi.nlm.nih.gov/
pubmed/23855962.

33. vanDellen MR, Isherwood JC, Delose JE. How do people define moderation? Appetite. 2016;101:156-62. Available from: https://www.ncbi.nlm.
nih.gov/pubmed/26964691.
34. Scharff RL. Obesity and hyperbolic discounting: evidence and implications. J Consum Policy. 2009;32(3-21). Available from: https://link.
springer.com/article/10.1007/s10603-009-9090-0.
35. Appelhans BM, Woolf K, Pagoto SL, Schneider KL, Whited MC, Liebman
R. Inhibiting food reward: delay discounting, food reward sensitivity,
and palatable food intake in overweight and obese women. Obesity.
2011;19(11):2175-82. Available from: https://www.ncbi.nlm.nih.gov/
pubmed/21475139.
36. Majowicz SE, Meyer SB, Kirkpatrick SI, al. e. Food, health, and complexity: towards a conceptual understanding to guide collaborative public
health action. BMC Public Health. 2016;16. Available from: https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-016-3142-6.
37. Campbell A, Foggin T, Elliott C, Kosatsky T. Health promotion as
practiced by public health inspectors: the BC experience. Can J Public
Health. 2011;201(6):432-6. Available from: https://www.ncbi.nlm.nih.gov/
pubmed/22164553.
38. Corburn J. Confronting the Challenges in Reconnecting Urban Planning
and Public Health. Am J Public Health. 2004;94(4):541-6.

40. Minaker LM. Evaluating food environment assessment methodologies:
a multi-level examination of associations between food environments and
individual outcomes. Edmonton, AB: University of Alberta 2013. Available
from: https://era.library.ualberta.ca/files/2801pg59s.
41. Minaker LM. Retail food environments in Canada: maximizing the impact of research, policy and practice. Can J Public Health. 2016;107(Suppl.
1):5724. Available from: http://journal.cpha.ca/index.php/cjph/article/
view/5632.
42. Sadler RC, Clark AF, Wilk P, O’Connor C, Gilliland JA. Using GPS and
activity tracking to reveal the influence of adolescents’ food environment
exposure on junk food purchasing. Can J Public Health. 2016;107(Suppl
1):5346. Available from: https://www.ncbi.nlm.nih.gov/pubmed/27281521.
43. Health Canada. Measuring the Food Environment in Canada. Ottawa,
ON: Health Canada; 2013. Available from: http://publications.gc.ca/site/
eng/425508/publication.html.
44. Kirkpatrick SI, Reedy J, Butler EN, Dodd KW, Subar AF, Thompson FE, et
al. Dietary assessment in food environment research: a systematic review.
Am J Prev Med. 2014;46(1):94-102.
45. Mah CL, Cook B, Rideout K, Minaker LM. Policy options for healthier retail food environments in city-regions. Can J Public Health. 2016;107(Suppl 1). Available from: https://www.ncbi.nlm.nih.gov/pubmed/27281519.

39. Lubik A, Kosatsky T. A public health approach to understanding and
combatting the rise of urban diabetes. Environ Health Rev. 2017;60(2):257. Available from: http://pubs.ciphi.ca/doi/pdf/10.5864/d2017-011.

Photo by: MADImagingSF (Getty Images)

Permission is granted to reproduce this document in whole, but not in part. Production of this document has been made possible through
a financial contribution from the Public Health Agency of Canada through the National Collaborating Centre for Environmental Health.

© National Collaborating Centre for Environmental Health 2017
200-601 West Broadway, Vancouver, BC V5Z 4C2
Tel: 604-829-2551 | Fax: 604-829-2556
contact@ncceh.ca | www.ncceh.ca

