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HigHligHts
issue
•	 Healthy	eating	is	essential	to	maintaining	good	

health	and	preventing	many	chronic	diseases,	
including	type	2	diabetes.	

•	 Food	choices	are	shaped	not	only	by	individual	
characteristics,	but	also	by	the	environment	in	
which	those	choices	take	place.

•	 In	this	chapter,	geographic	access	to	common	
retail	food	outlets	across	Peel	and	rates	of	
fruit	and	vegetable	intake	among	residents	are	
examined.	Levels	of	economic	disadvantage	
and	rates	of	diabetes	among	Peel	residents	are	
also	assessed	relative	to	access	to	food	retail.

	Key Findings

•	 In	Peel,	sources	of	healthy	food	(i.e.,	super-
markets	and	grocery	stores)	and	less	healthy	
food	(i.e.,	fast-food/take-out	restaurants	and	
convenience	stores)	were	generally	located	
in	the	same	areas.	In	all	areas,	sources	of	less	
healthy	food	greatly	outnumbered	sources	
containing	more	healthy	food	by	a	factor	of	at	
least	five	to	one.	

•	 Access	to	both	healthy	and	less	healthy	
food	outlets	was	very	good	near	Bolton,	
throughout	central	Brampton	and	in	many	
parts	of	Mississauga.	Limited	access	existed	
in	Caledon,	northeast	Brampton	and	in	south	
Mississauga.	This	pattern	of	food	outlet	
distribution	coincided	with	locations	of	other	
commercial	and	retail	services	and	with	pat-
terns	of	population	density	in	Peel.	

•	 Unlike	many	cities	in	the	United	States,	
economically	disadvantaged	areas	of	Peel	gen-
erally	had	better	access	to	sources	of	healthy	
food	compared	with	the	wealthiest	areas.	
However,	these	areas	also	had	better	access	to	
sources	of	less	healthy	food.

•	 Areas	home	to	a	high	proportion	of	residents	
living	with	diabetes	were	generally	well	served	
by	both	sources	of	healthy	and	less	healthy	
food.	In	contrast,	lower	diabetes	areas	had	
reduced	access	to	food	retail	of	any	type.	

•	 In	most	areas	of	Peel,	only	40%–45%	of	
residents	reported	consuming	fruits	and/or	
vegetables	at	least	five	times	a	day.	These	rates	
were	similar	to	Ontario	and	Canada,	overall.

•	 Rates	of	fruit	and/or	vegetable	intake	varied	
little	across	Peel.	There	was	no	apparent	
association	between	rates	of	fruit	and	vegetable	
intake	and	rates	of	diabetes.	

implications 
•	 Access	to	both	healthy	and	less	healthy	food	

shapes	individuals’	eating	behaviours.	

•	 While	many	forces	that	shape	the	food	envi-
ronment	are	outside	the	local	setting,	many	
important	initiatives	can	be	undertaken	at	
the	community	level	to	encourage	and	better	
support	healthy	eating.	

•	 Given	the	rising	rates	of	overweight/obesity	
and	type	2	diabetes	in	Peel	and	across	Canada,	
public	health	measures	to	encourage	and	sup-
port	healthy	eating	must	be	considered	major	
priorities.

introduction
Health	and	diet	(i.e.,	what	we	eat	and	drink)	are	
inextricably	linked.	Individuals	who	consume	a	
healthy	diet	(e.g.,	one	that	is	high	in	fresh	fruits,	
vegetables	and	whole	grains)	have	a	lower	risk	of	
developing	chronic	diseases	such	as	type	2	
diabetes,	cardiovascular	disease	and	some	can-
cers.1	In	addition,	for	people	living	with	diabetes	
or	cardiovascular	disease,	eating	a	healthy	diet	is	
among	the	key	strategies	to	better	manage	their	
condition.1	Unfortunately,	major	technological	
and	economic	changes	in	the	food	system	over	
past	decades	have	resulted	in	a	food	supply	that	
is	higher	in	sugar	and	more	energy-dense,	and	
replete	with	highly-processed	foods.2	These	
changes	have	very	much	shaped	the	Western	diet,	
which	is	characterized	by	frequent	consumption	
of	highly-processed	energy-dense	foods	that	are	
low	in	fibre	and	high	in	fat,	added	sugars,	refined	
grains	and	sodium.	Individuals	who	consume	
the	Western	diet	are	at	higher	risk	of	developing	
chronic	diseases,	including	type	2	diabetes.1	
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What are canadians eating? 
Although	food	availability	data	suggest	that	
Canadians	have	been	consuming	more	fruits	and	
vegetables	over	the	past	two	decades	and	fewer	
calories	per	day	between	2001	and	2009,3	the	
overall	quality	of	most	people’s	diets	continues	to	
be	of	great	concern.	A	recent	national	survey	of	
Canadians’	eating	habits	showed	that	seven	out	
of	10	Canadian	children	and	half	of	adults	ate	
less	than	the	historically	recommended	five	serv-
ings	of	vegetables	and	fruit	each	day.4	This	trend	
is	worrisome	considering	that	in	2007	Canada’s	
Food	Guide	increased	the	recommended	daily	
intake	of	fruits	and	vegetables	to	a	range	of	
seven	to	10	servings	for	teens	and	adults.5	The	
overall	diet	quality	of	the	average	Canadian	
has	been	classified	as	“poor,”	with	less	than	1%	
of	Canadians	following	a	diet	consistent	with	
Canada’s	Food	Guide.6	

One	concern	is	that	Canadians	are	consuming	
too	many	“other	foods”	(eg.	sweetened	beverages	
and	foods	such	as	salad	dressings	and	potato	
chips	that	are	not	part	of	the	four	major	food	
groups)	–	foods	that	are	high	in	calories	and	
very	low	in	nutrients.4	These	foods	comprised	a	
quarter	of	total	daily	calories	among	Canadian	
teenagers.4	Furthermore,	reflecting	the	growing	
availability	and	popularity	of	ready-to-eat	
convenience	foods,	one	in	four	Canadians	
reported	eating	at	least	one	fast-food	item	on	
the	previous	day.4	Teenagers	and	young	men	
were	most	likely	to	have	eaten	something	from	a	
fast-food	restaurant	(30%	and	39%,	respectively).	
This	is	a	troubling	trend	because	common	fast	
foods	like	pizza,	hot	dogs	and	soft	drinks	tend	
to	be	high	in	calories,	salt,	and	low	in	nutrients.	
Frequent	consumption	of	fast	foods	has	been	
associated	with	lower	intake	of	healthy	foods	and	
increased	risk	of	becoming	obese	and	developing	
type	2	diabetes.7-9	

What shapes a person’s diet?
Individuals’	dietary	preferences	and	choices	are	
highly	complex	and	are	shaped	by	many	differ-
ent	factors.	At	the	individual	level,	these	factors	
include	age,	sex,	family	composition	and	socio-
cultural	factors	(e.g.,	socioeconomic	status,	

ethnocultural	or	religious	background).10-13	
Household	income	is	particularly	important	
because	a	diet	high	in	fresh	fruit	and	vegetables,	
lean	meats	and	fish	tends	to	cost	more	than	a	
less-healthy	diet	high	in	calories	and	highly-pro-
cessed	foods.14	Canadian	households	with	higher	
levels	of	income	and	education	consistently	
purchase	more	nutritious	foods	and	have	a	better	
quality	diet.15-17	Purchasing	fruit	and	vegetables	
is	particularly	sensitive	to	financial	constraints:	
Canadians	with	lower	levels	of	education	or	
those	living	in	lower	income	households	tend	to	
buy	and	eat	fewer	fruit	and	vegetables	compared	
with	individuals	with	higher	levels	of	education	
or	income.13,16	Limited	time	for	grocery	shop-
ping	and	cooking	is	often	another	important	
influence	on	food	intake	among	low-income	
individuals	working	long	hours	or	multiple	jobs,	
and	particularly	for	single-parent	households.18	
Higher	socioeconomic	(SES)	groups	tend	to	be	
more	responsive	to	dietary	recommendations,	
have	more	knowledge	about	nutrition	and	may	
be	more	aware	of	the	relationship	between	diet	
and	health	compared	to	lower	SES	groups.16,19	

A	person’s	ethnocultural	characteristics	also	play	
an	important	role	in	food	choices.		Canadians	
belonging	to	Aboriginal,	Southeast	Asian	and	
Chinese	ethnic	groups	were	less	likely	to	report	
eating	fruit	and	vegetables	at	least	five	times	a	
day	compared	with	other	ethnic	groups	including	
Latin	American,	White,	South	Asian	and	Black.11

Individuals’	food	choices	are	guided	not	only	by	
personal	factors,	but	also	by	the	choices	available	
to	them	within	different	settings	(e.g.,	work,	
school,	community).	Messages	that	encourage	
these	choices	from	other	individuals,	the	media	
and	institutions	are	also	very	influential.	To	
better	understand	these	influences,	researchers	
are	increasingly	studying	the	role	that	the	“food	
environment”	(i.e.,	the	food	choices	available	
to	individuals	in	various	settings	of	daily	life)	
plays	in	promoting	or	hindering	healthy	eating.20	
These	settings	include	the	organizational	food	
environment	(e.g.,	school,	work,	home),	the	
consumer	environment	(i.e.,	availability,	quality,	
portion	size	and	price	of	foods	in	stores	and	
eating	places),	the	community	environment	(i.e.,	
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availability	and	accessibility	of	various	types	of	
stores	and	eating	places	in	communities)	and	
the	information	environment	(i.e.,	media	and	
advertising).21	The	consumer	and	community	
environments	are	particularly	important	be-
cause	any	changes	in	these	domains	will	have	
broad-reaching	effects	on	the	population.	For	
this	reason	and	because	data	on	various	types	
of	settings	are	difficult	to	obtain,	the	analyses	in	
this	atlas	focus	only	on	the	community	or	“local”	
food	environment.	In	this	chapter,	the	term	“lo-
cal	food	environment”	is	used	interchangeably	
with	the	term	“community	food	environment”.

the local food environment and diet 
Sources	of	fresh,	healthy	and	affordable	food	are	
essential	resources	for	healthy	eating	in	com-
munities.	If	an	area	does	not	have	good	access	
to	healthy	affordable	food,	residents	must	travel	
some	distance	outside	their	neighbourhood	to	
obtain	these	foods,	or	rely	on	more	readily	avail-
able	and	often	less	healthy	options	sold	in	nearby	
convenience	stores	or	eating	places.	In	many	
urban	settings,	convenient	access	to	both	healthy	
and	less-healthy	food	in	neighbourhoods	can	be	
particularly	important	for	lower	income	groups	
and	individuals	with	limited	access	to	a	private	
vehicle	for	food	shopping	purposes.22	

To	date,	there	is	a	lack	of	Canadian	research	that	
examines	the	effects	of	the	local	food	environ-
ment	on	individuals’	diets.	The	majority	of	
published	studies	on	this	topic	were	conducted	
in	the	United	States	(U.S.),	Europe	and	Australia,	
and	present	conflicting	evidence	on	the	extent	to	
which	the	local	retail	food	environment	shapes	
dietary	patterns.	While	some	studies	did	not	
find	that	having	better	access	to	healthy	food	
was	related	to	healthier	eating,	others	showed	
that	residents	living	near	supermarkets	or	large	
grocery	stores	had	better	quality	diets.20,	23,24	

Researchers	are	also	increasingly	paying	
attention	to	retail	sources	of	less	healthy	food,	
such	as	convenience	stores	and	fast-food	outlets.	
Although	they	provide	convenient	locations	
and	extended	operating	hours,	convenience	
stores	consistently	stock	few	healthier	options	
and	sell	foods	at	significantly	higher	prices	

than	larger	grocers.25,	26	Canadians	are	also	
increasingly	patronizing	fast-food	and	take-out	
restaurants	(outlets	that	lack	table	service	and	
where	customers	generally	pay	before	receiving	
their	meal).4	Such	outlets	are	easily	accessible	in	
most	communities,	provide	a	source	of	relatively	
inexpensive	meals	and	commonly	offer	large	
portions	of	highly-processed	and	nutrient-poor	
foods	and	drinks.		

Access	to	fast-food	restaurants	and	convenience	
stores	may	play	a	role	in	shaping	the	diets	of	local	
residents.23,	27	U.S.	residents	who	lived	near	more	
fast-food	restaurants	were	more	likely	to	consume	
fast	food	near	their	home	and	were	less	likely	
to	have	a	healthy	diet	overall.28	In	Australia	and	
England,	children	with	better	access	to	fast-food	
outlets	and	convenience	stores	near	their	home	
ate	fewer	fruits	and	vegetables	and	more	snack	
foods	than	those	with	less	access	to	such	outlets.29,	
30	In	the	U.S.,	low-income	men	who	lived	near	
more	chain	fast-food	restaurants	(within	one	
to	three	kilometres)	consumed	fast	food	more	
frequently	than	those	with	less	access	to	such	food	
sources.31	These	findings	reinforce	the	notion	that	
the	local	food	environment	may	be	a	stronger	
influence	on	the	diet	and	health	of	certain	popula-
tion	groups	(e.g.,	those	with	limited	financial	
resources	or	transportation	options).	Additionally,	
individuals	with	certain	personality	traits,	such	as	
increased	sensitivity	to	reward,	are	more	sus-
ceptible	to	environmental	cues	and	are	thus	less	
able	to	resist	the	temptation	of	highly	ubiquitous	
unhealthy	foods	that	they	encounter	within	their	
daily	activity	spaces.32

the local food environment and health 
Residents	of	areas	in	the	U.S.,	Europe	and	
Australia/New	Zealand	with	better	access	to	
supermarkets	and	less	access	to	fast-food	outlets	
have	lower	prevalence	of	overweight/obesity	than	
those	living	in	areas	with	limited	access	to	large	
grocers	or	with	better	access	to	fast	food.23	In	
Ottawa,	there	were	more	obese	residents	in	neigh-
bourhoods	with	a	high	concentration	of	fast-food	
restaurants	and	more	people	with	healthy	weights	
in	areas	with	additional	specialty	stores.33
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It	is	not	only	the	presence	or	absence	of	particular	
food	retail	outlets	in	an	area,	but	also	the	relative	
proportion	or	mix	of	different	food	outlets,	that	
may	be	an	important	component	of	the	food	
environment.	In	Edmonton,	the	prevalence	
of	obesity	among	local	residents	increased	as	
the	number	of	less-healthy	food	outlets	(i.e.,	
convenience	stores	and	fast-food	outlets)	within	
a	10-minute	walk	increased	relative	to	healthier	
outlets	(i.e.,	supermarkets	and	grocery	stores)	in	
the	same	range.34	In	California,	the	relative	abun-
dance	of	less-healthy	to	healthy	food	outlets	was	
similarly	related	to	higher	rates	of	obesity,	as	well	
as	to	higher	rates	of	diabetes.35	However,	there	is	
limited	research	in	the	area	of	food	environment	
and	diabetes,	and	findings	are	inconsistent.36,37

neighbourhood socioeconomic status 
(sEs) and the local food environment
Because	both	diet	and	health	differ	between	
groups	of	varying	levels	of	socioeconomic	
status	(SES)	(see	Chapter	3),	it	is	important	
to	examine	whether	features	of	the	local	
environment	may	be	shaping	these	differences.	
For	example,	researchers	in	Canada,	the	U.S.,	the	
United	Kingdom	and	Australia	have	examined	
whether	lower	income	groups	or	racial/ethnic	
minority	groups	are	more	likely	to	live	in	areas	
with	limited	access	to	healthy,	affordable	food	
(areas	known	as	“food	deserts”).22	To	date,	there	
is	fairly	consistent	evidence	that	in	the	U.S.,	
access	to	healthy	and	affordable	foods	(i.e.,	
supermarkets	or	large	grocery	stores)	is	indeed	
limited	in	many	neighbourhoods	with	a	high	
proportion	of	lower	income	and/or	African	
American	residents.22,	38	High	levels	of	residential	
segregation	along	SES	and/or	ethnoracial	
lines	in	the	U.S.	is	likely	a	key	driver	of	this	
pattern.39	The	closing	or	lack	of	a	supermarket	
in	a	marginalized	community	often	indicates	a	
disinvestment	in	that	community	which	can	lead	
to	disinterest	in	further	investment.40

In	contrast,	the	existence	of	food	deserts	in	
other	developed	countries,	including	Canada,	is	
much	less	consistent.	For	example,	in	Montreal,	
access	to	supermarkets	and	other	stores	selling	
fruits	and	vegetables	did	not	differ	between	
neighbourhoods	of	different	income	levels.41-43	

Similar	patterns	existed	in	Edmonton	and	in	
metropolitan	areas	of	British	Columbia,	where	
low-income	areas	generally	had	similar	or	even	
better	access	to	supermarkets	than	wealthier	
areas.44-46	In	Quebec	City,	the	quantity	and	variety	
of	fruit	and	vegetables	sold	in	supermarkets	and	
greengrocers	was	the	same	regardless	of	levels	of	
neighbourhood	deprivation.25	However,	different	
patterns	were	seen	in	other	Canadian	cities.	For	
example,	several	inner-city,	low-SES	neighbour-
hoods	in	London	(Ontario)	had	the	poorest	
access	to	supermarkets.	The	differences	in	access	
to	supermarkets	had	increased	over	time	as	a	
number	of	supermarkets	in	the	inner	city	had	
closed	down	and	new	supermarkets	were	built	in	
the	suburbs.47	In	Edmonton,	although	the	major-
ity	of	low-income	neighbourhoods	had	very	good	
access	to	supermarkets,	there	was	a	handful	of	
inner-suburban	neighbourhoods	with	high	rates	
of	low	income	and	low	vehicle	ownership	that	had	
much	more	limited	access	(i.e.,	these	areas	ap-
peared	to	be	food	deserts).45	These	mixed	findings	
within	Canada	suggest	that	the	food	environment	
may	differ	both	across	communities	within	a	
given	province,	as	well	as	across	provinces	and	
countries,	reflecting	different	social,	economic	
and	regulatory	environments	and	histories	that	
shape	the	distribution	of	food	retail	outlets	in	
different	settings.	

In	this	chapter,	the	geographic	availability	(i.e.,	
locations	and	density)	and	accessibility	(i.e.	
distance	along	the	street	network)	of	grocery	
stores,	supermarkets,	convenience	stores,	as	
well	as	fast-food	and	take-out	restaurants	are	
examined.	Geographic	access	to	these	common	
food	retailers	as	it	relates	to	levels	of	economic	
disadvantage	and	rates	of	diabetes	among	Peel	
residents	is	also	assessed.	Finally,	rates	of	fruit	and	
vegetable	intake	in	relation	to	diabetes	rates	across	
Peel	are	examined.
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Findings:

•

•

•
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Supermarkets and grocery stores were 
distributed widely across Peel’s residential 
areas. Higher concentrations were seen along major 
roads and around major retail centres and industrial 
areas in Brampton and Mississauga.

Pockets with no supermarkets or grocery stores were visible in east, northeast 
and northwest Brampton, and in south Mississauga.

There were few supermarkets/grocery stores in Caledon.  
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Locations of 
supermarkets/grocery 
stores

Grocery Store

Residential Area
Other Land Use

Supermarket

Census Tract Boundary

Municipal Boundary

Industrial Area

Freeway or Highway

International Airport

0 5 10 km

0 2.5 5 km

Exhibit 7.1. Locations of supermarkets and grocery stores [2011] in Peel region
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Findings:
•

•

A large number of convenience stores were widely 
distributed across Peel’s residential and industrial areas. 
 
Pockets without convenience stores were seen in outlying 
areas of Brampton (particularly northeast Brampton) 
and south Mississauga. 
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Locations of 
convenience stores

Convenience Store
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Other Land Use

Census Tract Boundary
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Industrial Area

Freeway or Highway

International Airport
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Exhibit 7.2. Locations of convenience stores [2011] in Peel region
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Findings:

•

•

The majority of fast-food and take-out restaurants 
were located along major roads and near major retail 
and business districts. 
 
Similar to food and convenience stores, pockets of limited 
availability existed in northeast Caledon, outlying areas 
of Brampton (particularly the northeast area), and 
south-central Mississauga (near the QEW). 
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Locations of fast-food/
take-out restaurants

Fast-food/
Take-out
Restaurant

Residential Area
Other Land Use

Census Tract Boundary

Municipal Boundary

Industrial Area

Freeway or Highway

International Airport
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Exhibit 7.3. Locations of fast-food and take-out restaurants [2011] in Peel region
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Findings:

•

•

Full-service restaurants were the most numerous food
retail outlets in Peel. 
 
The majority of restaurants were located along major 
roads and within industrial and commercial areas. 
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International Airport
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Exhibit 7.4. Locations of full-service restaurants [2011] in Peel region
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17.0
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Findings:
•

•

•

A higher value of the Retail Food
Environment Index (RFEI) indicates
a less favourable retail food mix with a
higher density of outlets selling less healthy
foods compared with outlets selling healthy foods. 
 
In all PHDZs, there were at least five less healthy outlets for 
every healthy outlet. The highest RFEI was seen in Caledon. 
 
In Brampton and Mississauga, the RFEI was somewhat lower, ranging from 
about five to 10 less healthy outlets for every healthy outlet. 
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6.1

6.6

10.5

Ratio of less healthy
to healthy food 
resources (RFEI*)

*RFEI calculated as the ratio
of less healthy food
resources (convenience
stores, fast-food and take-
out restaurants) to healthy 
food resources (supermarkets 
and grocery stores), within a 
Peel Health Data Zone.

4.7 – 6.0
6.1 – 8.0
8.1 – 10.0
10.1 – 17.0

less
favourable

Peel Health Data
Zone (PHDZ) Boundary

Municipal Boundary

Industrial Area

Freeway or Highway

International Airport

0 5 10 km

0 2.5 5 km

Exhibit 7.5. Retail Food Environment Index (RFEI, ratio of less healthy to healthy food 
resources*) [2011], by Peel Health Data Zone (PHDZ) [2006], in Peel region
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Findings:
•

•

•
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In 2011, many residential census tracts (CTs),
in Peel contained no supermarket or grocery store. 
 
Availability was highest in central and west Brampton, and 
in various areas of Mississauga, particularly the southeast portion. 

CTs with more supermarkets/grocery stores per capita generally coincided
with areas where fast-food/take-out outlets and convenience stores were also
more available (Exhibits 7.7 and 7.8). 
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Exhibit 7.6. Supermarkets and grocery stores [2011] per 10,000 population [2006], by census 
tract [2006], in Peel region
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Findings:

•

•

•

The number of convenience stores 
per 10,000 residents varied by more 
than 10-fold between census tracts (CTs). 
 
CTs with the highest density of convenience stores 
were scattered throughout the region; the largest share 
of such areas was found in Mississauga.
 
Areas with high availability of convenience stores were 
generally the same areas that had a high density of 
fast-food and take-out restaurants (Exhibit 7.8). 

L
a k e  O n t a r i o

407

410

10

403

401

QEW

427

409

Convenience stores 
per 10,000 people

0.0
0.1 – 2.0
2.1 – 5.0
5.1 – 10.0
10.1 – 24.1

Census Tract Boundary

Municipal Boundary

Industrial Area

Freeway or Highway

International Airport

0 5 10 km

0 2.5 5 km

Exhibit 7.7. Convenience stores [2011] per 10,000 population [2006], by census tract [2006],
in Peel region
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Findings:

•

•

The number of fast-food and take-out outlets per 
10,000 population varied greatly across census tracts
(CTs) in Peel. Most CTs contained at least one such outlet. 
 
Similar to the distribution of convenience stores 
(Exhibit 7.7), the highest number of fast-food and take-out 
restaurants per capita was seen in east Caledon, central 
and west Brampton, and throughout Mississauga. 
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Exhibit 7.8. Fast-food and take-out restaurants [2011] per 10,000 population [2006], by 
census tract [2006], in Peel region
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Findings:

•

•

L
a k e  O n t a r i o

A large number of areas throughout 
Mississauga, in central Brampton and east 
Caledon had very good access to the nearest store 
(1,000 metres or less). 

Areas with further travel distances existed in most parts 
of Caledon, fringe areas of Brampton and in 
central-north, west and south Mississauga. 

407

410

10

403

401

QEW

427

409

Modelled distance (m) 
to nearest supermarket/
grocery store

1,001 – 2,000
2,001 – 5,000

13 – 1,000

5,001 – 10,000
10,001 – 29,209

Census Tract Boundary

Municipal Boundary

Industrial Area

Freeway or Highway

International Airport

0 5 10 km

0 2.5 5 km

Exhibit 7.9. Modelled travel distance along the road network [2009] to the nearest location 
of a supermarket or grocery store [2011], in Peel region
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Findings:

•

•

L
a k e  O n t a r i o

In most areas of Mississauga and to a lesser degree, 
Brampton, access to the nearest convenience store 
was very good (1,000 metres or less). 

Most areas of Caledon, outlying areas of Brampton and 
parts of south Mississauga had longer travel distances to 
the nearest convenience store. 
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(m) to nearest 
convenience store
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Exhibit 7.10. Modelled travel distance along the road network [2009] to the nearest location 
of a convenience store [2011], in Peel region
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Findings:

•

•

L
a k e  O n t a r i o

Fast-food and take-out restaurants were highly 
accessible in most areas of Mississauga and 
Brampton (1,000 metres or less).   

Access to the nearest fast-food outlet was very similar 
to that of convenience stores (Exhibit 7.10) and similar 
to that of supermarkets/grocery stores (Exhibit 7.9). 

407

410

10

403

401

QEW

427

409

Modelled distance (m) 
to nearest fast-food/
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International Airport
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Exhibit 7.11. Modelled travel distance along the road network [2009] to the nearest location 
of a fast-food or take-out restaurant [2011], in Peel region
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Findings:

•

•

•
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O n t a r i o

This exhibit highlights only those areas 
where the percentage of residents below 
the LICO was either high or low in Peel.  

In Mississauga, the majority of areas with a high proportion 
of residents below the LICO (more than 11.5%) had very
good access to a grocery store or supermarket (1,000 metres or less).
In Brampton, access was more mixed. 

Only one lower income area was located further than 2,000 metres from
the nearest supermarket or grocery store. 
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International Airport
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Exhibit 7.12. Spatial relationship between average road network distance to the nearest
supermarket or grocery store [2011] and per cent of the population below Statistics Canada’s 
low income cut-off (LICO; after-tax) [2005], by census tract [2006], in Peel region
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Findings:

•

•

•

L
a k e

O n t a r i o

All but one census tract (CT)
in the lowest income tertile
(more than 11.5% of residents
below LICO) were located in fairly
close proximity to a convenience store
(most were within 1,000 metres or less).

Areas with a lower percentage of its residents 
below the LICO (1.1– 8.2%) in Caledon, fringe areas of 
Brampton and in various parts of Mississauga generally 
had less access to a convenience store.  

The spatial association between access to convenience stores and the 
percentage of residents falling below the LICO followed a similar pattern 
to that of access to supermarkets and grocery stores (Exhibit 7.12). 

407

410

10

403

401

QEW

427

409

% under LICO
(after-tax)

225 6,6702,0001,000
1.1

28.4

11.5

8.2

Avg distance (m)
to nearest

convenience store

INCOMELOW

Census Tract Boundary

Municipal Boundary

Industrial Area

Freeway or Highway

International Airport

0 5 10 km

0 2.5 5 km

Exhibit 7.13. Spatial relationship between average road network distance to the nearest
convenience store [2011] and per cent of the population below Statistics Canada’s low income 
cut-off (LICO; after-tax) [2005], by census tract [2006], in Peel region
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Findings:
•

•

•
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a k e

O n t a r i o

All areas with a high 
percentage of residents
below the LICO (more than
11.5%) were near a fast-food 
or take-out outlet (most were 
within 1,000 metres).

In contrast, access to fast food was 
much more varied in areas with a low 
percentage of residents below the LICO (1.1– 8.2%),
ranging from very good (less than 1,000 metres) to
very poor (2,000 metres or more). 

Access to fast-food or take-out restaurants in areas with either a high or 
low percentage of residents falling below the LICO was nearly identical 
to that of convenience stores (Exhibit 7.13) and very similar to that of 
supermarket/grocery stores (Exhibit 7.12). 
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Exhibit 7.14. Spatial relationship between average road network distance to the nearest 
fast-food or take-out restaurant [2011] and per cent of the population below Statistic Canada’s 
low income cut-off (LICO; after-tax) [2005], by census tract [2006], in Peel region
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Diabetes
 Rate-ratio*

330 18,7452,0001,000

≥ 1.20

≤ 0.80

0.81 – 1.19

Avg distance (m) to nearest
supermarket/grocery store

DIABETESHIGH

*Rate-ratio calculated as:

Overall Greater Toronto Area 
(GTA) diabetes rate: 9.0%

census tract rate for pop. aged 20+
GTA rate for pop. aged 20+

Census Tract Boundary

Municipal Boundary

Industrial Area

Freeway or Highway

International Airport

In areas where diabetes rates were
at least 20% higher than in the GTA
overall, access to a supermarket/grocery
store was generally very good to fair (330 to 2,000 m).
However, there were a number of newly developed areas
in north and east Brampton, and in central and northeast
Mississauga where access was very poor (2,000 m or more). 

Lower diabetes areas (with rates at least 20% below the GTA) in Caledon 
and south Mississauga had consistently poorer access. In these areas, 
the nearest supermarket/grocery store was more than 1,000 m away. 

0 5 10 km

0 2.5 5 km

Exhibit 7.15. Spatial relationship between average road network distance to the nearest
supermarket or grocery store [2011] and age- and sex-standardized diabetes prevalence 
rate-ratios* [2007], by census tract [2006], in Peel region
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Findings:

•

•

•

The majority of areas
with high rates of diabetes
among residents (at least 20%
higher than the GTA average) in
Brampton and Mississauga were
within very good or fair proximity of
a convenience store (2,000 m or less).

Lower diabetes areas in Caledon and south Mississauga 
(with rates at least 20% lower than the GTA average) had 
more varied access. The majority of such areas were at least 
2 km away from a convenience store. 

Most areas with good access to a convenience store also had relatively 
good access to a supermarket or grocery store (Exhibit 7.15) and very 
good access to fast food (Exhibit 7.17). 
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Exhibit 7.16. Spatial relationship between average road network distance to the nearest
convenience store [2011] and age- and sex-standardized diabetes prevalence rate-ratios* 
[2007], by census tract [2006], in Peel region
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Findings:
•

•

•

The spatial relationship 
between access to fast-food/
take-out outlets and diabetes 
prevalence was almost identical to 
that of convenience stores (Exhibit 
7.16) and very similar to that of 
supermarkets/grocery stores (Exhibit 7.15).

The majority of high-diabetes areas (with rates at
least 20% higher than the GTA average) were within
2,000 m of fast food. 

Lower diabetes areas (with rates at least 20% below the GTA average) 
were generally further away from a fast-food/take-out restaurant. Most 
such areas in Mississauga and all of Caledon were at least 2,000 m away. 

407

410

10

403

401

QEW

427

409

L
a k e

O n t a r i o

Diabetes
 Rate-ratio*

326 9,9322,0001,000

≥ 1.20

≤ 0.80

0.81 – 1.19

Avg distance (m) to nearest
fast-food/take-out restaurant

DIABETESHIGH

*Rate-ratio calculated as:

Overall Greater Toronto Area 
(GTA) diabetes rate: 9.0%

census tract rate for pop. aged 20+
GTA rate for pop. aged 20+

Census Tract Boundary

Municipal Boundary

Industrial Area

Freeway or Highway

International Airport

0 5 10 km

0 2.5 5 km

Exhibit 7.17. Spatial relationship between average road network distance to the nearest 
fast-food or take-out restaurant [2011] and age- and sex-standardized diabetes prevalence 
rate-ratios* [2007], by census tract [2006], in Peel region
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Rates of fruit and/or vegetable intake were low
and varied little across PHDZs: in 11 of 15 PHDZs,
only about 40 to 45 of 100 residents reported consuming
fruit and/or vegetables 5+ times a day. The lowest rate
was seen in central-west Mississauga (33.3 per 100 persons). 

There was no clear relationship between consuming fruit and/or vegetables
5+ times a day and rates of diabetes prevalence.  
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Exhibit 7.18. Age- and sex-standardized rate of fruit and vegetable consumption* per 100 
people aged 12+ [2003 – 08] and age- and sex-standardized diabetes prevalence rates per
100 persons aged 20+ [2007], by Peel Health Data Zone (PHDZ) [2006], in Peel region
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discussion 
the local food environment in Peel: 
availability and accessibility of various 
food retail outlets 
The	availability	and	accessibility	of	supermarkets,	
grocery	stores,	convenience	stores,	full-service	
restaurants	and	fast-food/take-out	restaurants	
varied	across	Peel,	with	some	areas	having	much	
higher	availability	of	outlets	than	others.	In	
general,	both	sources	of	healthy	foods	(i.e.,	su-
permarkets	and	grocery	stores)	and	less-healthy	
foods	(i.e.,	convenience	stores	and	fast-food	or	
take-out	restaurants)	were	located	in	the	same	
areas	(e.g.,	within	a	single	shopping	centre).	The	
reverse	was	also	true:	areas	with	fewer	stores	of	
one	type	also	had	fewer	outlets	of	other	types.	
This	pattern	of	availability	paralleled	the	general	
land	usage	patterns	across	Peel,	where	retailers	
cluster	in	shopping	centres	and	strip-malls	that	
are	separated	from	residential	areas	by	busy	roads	
and	large	parking	lots.	This	type	of	zoning	pat-
tern	discourages	walking	and	promotes	the	use	of	
cars	(for	more	information,	see	Chapter	5).	

In	2011,	supermarkets	and	grocery	stores	were	
widely	distributed	across	residential	areas	in	Peel.	
Within	many	areas	of	Mississauga	and	Brampton,	
residents	lived	within	330	metres	to	2,000	metres	
of	the	nearest	grocery	store	or	supermarket,	
which	represents	very	good	to	fair	access.	Areas	
with	very	poor	access	to	these	stores	were	found	
throughout	Caledon,	in	fringe	areas	of	Brampton	
and	in	south	Mississauga.	These	were	the	same	
areas	with	very	poor	access	to	other	types	of	retail	
services	(see	Chapter	5),	as	well	as	recreational	
facilities	(see	Chapter	6).	All	of	these	areas	had	
low	population	density	(see	Chapter	1)	and	were	
generally	more	affluent	(see	Chapter	3);	some	
areas	were	recently	developed	subdivisions	(i.e.,	
north	and	east	Brampton).	

Fast-food/take-out	restaurants	and	convenience	
stores	were	highly	prevalent	and	accessible	in	
most	parts	of	Peel.	In	east	Caledon,	central	
Brampton	and	throughout	much	of	Mississauga,	
residents	had	very	easy	access	to	the	nearest	
fast-food	or	take-out	restaurant	and	convenience	
store	(within	1,000m	or	less).	These	food	retailers	

were	consistently	clustered	together;	they	were	
also	generally	located	near	supermarkets	and	
grocery	stores.	

The	analysis	using	the	Retail	Food	Environment	
Index	(index	of	relative	availability	of	less-healthy	
and	healthier	food)	outlets	across	Peel	Health	
Data	Zones	(PHDZs)	showed	that	in	all	areas,	
sources	of	less-healthy	food	outnumbered	
sources	of	more	healthy	food	by	a	ratio	of	at	least	
five	to	one.	This	finding	is	not	surprising	and	
confirms	the	well-documented	ubiquity	of	ready-
made	convenience	foods	across	North	America.	
Many	experts	believe	that	limiting	the	abundance	
of	less-healthy	foods	within	the	various	settings	
of	daily	life	will	serve	as	a	key	step	in	creating	
supportive	food	environments	that	make	the	
healthy	food	choice	the	default	choice.2	

The	locations	of	full-service	(i.e.,	dine-in)	restau-
rants	were	also	very	similar	to	that	of	other	food	
retail	outlets,	with	a	few	minor	exceptions	–	most	
restaurants	were	located	along	major	roads	and	a	
large	number	were	concentrated	near	or	within	
industrial	areas	in	Brampton	and	Mississauga.	
This	type	of	distribution	provides	easy	access	
to	restaurants	along	major	traffic	routes,	as	well	
as	easy	access	to	people	who	work	in	nearby	
areas.	No	examination	of	whether	better	access	
to	full-service	restaurants	was	related	to	rates	of	
diabetes	was	conducted.	Research	to	date	has	not	
shown	a	consistent	link	between	weight	gain	and	
related	health	outcomes,	and	eating	at	dine-in	
restaurants.7,	48	

the local food environment and 
socioeconomic status  
In	Peel,	there	was	an	association	between	levels	
of	socioeconomic	status	(SES)	in	census	tracts	
and	access	to	food	retail.	Census	tracts	with	the	
highest	proportion	of	economically	disadvan-
taged	residents	(as	defined	by	low	income	cut-off	
(LICO);	see	Appendix	7A)	had	better	access	to	
all	types	of	food	retail	(i.e.,	supermarkets,	grocery	
stores,	convenience	stores	and	fast-food/take-out	
restaurants).	In	fact,	all	lower	income	areas	had	
fair	access	to	a	supermarket	or	grocery	store,	
with	no	area	located	more	than	2,000	metres	
away	from	such	a	store.	Similarly,	all	lower	
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income	areas	were	located	within	very	good	or	
fair	proximity	to	a	convenience	store	or	fast-food	
outlet.	In	contrast,	access	to	food	retail	varied	
much	more	widely	within	the	most	affluent	areas	
in	parts	of	Mississauga,	Brampton	and	through-
out	Caledon,	with	very	good	access	in	some	areas	
and	much	more	limited	access	in	other	areas.	

Housing	options	for	lower	income	residents	are	
generally	more	available	in	closer	proximity	to	
major	retail	centres	which	contain	food	stores	
and	eating	places	(e.g.,	near	Mississauga	City	
Centre).	In	contrast,	more	affluent	residents	of	
Peel	have	the	option	to	settle	in	purely	residen-
tial	areas	located	far	from	any	commercial	or	
retail	activity	(e.g.,	in	south	Mississauga).	Since	
zoning	and	commercial	siting	processes	are	key	
determinants	of	how	food	retail	outlets	become	
distributed,	it	is	possible	that	in	wealthier	areas,	
residents	may	more	effectively	advocate	the	en-
forcement	of	zoning	laws	that	keep	areas	purely	
residential.46	Additionally,	wealthier	areas	tend	
to	be	more	sparsely	populated	which	is	another	
key	factor	that	may	discourage	stores	from	
moving	in	(i.e.,	a	smaller	population	provides	a	
smaller	customer	base).	Low	population	density	
very	likely	accounts	for	the	low	availability	of	
supermarkets	and	grocers	across	Caledon	and	in	
south	Mississauga.	

The	finding	that	lower	income	residents	in	Peel	
generally	had	fairly	good	access	to	sources	of	
healthy	and	affordable	food	is	consistent	with	
findings	from	other	Canadian	cities	that	fail	to	
identify	pervasive	food	deserts	(i.e.,	a	pattern	
whereby	areas	with	a	high	proportion	of	socially	
or	economically	disadvantaged	residents	consis-
tently	have	limited	access	to	sources	of	healthy	
and	affordable	foods).41-46	Furthermore,	the	
finding	that	lower	income	residents	in	Peel	were	
exposed	to	more	sources	of	unhealthy	food	than	
residents	of	more	affluent	areas	is	also	consistent	
with	findings	from	several	other	Canadian	
settings.44,	49,	50	For	example,	in	Edmonton,	more	
economically	disadvantaged	neighbourhoods	
(e.g.,	with	higher	proportions	of	low-income	
residents	and	renters)	had	much	better	access	to	
fast	food	than	more	advantaged	areas.44,	49	This	
pattern	is	concerning	because	a	number	of	recent	

studies	found	that	residents	of	areas	with	better	
access	to	fast	food	and	convenience	stores	had	
worse	quality	diets	and	heavier	body	weights.23,	
27,	34	Additionally,	lower	income	residents	may	
be	more	sensitive	to	a	local	food	environment	
offering	abundant	unhealthy	food	choices	due	to	
limited	transportation	options,	time	constraints	
and	value	for	money	(i.e.,	tasty,	filling	and	ready-
to-eat	foods	sold	at	low	cost).31,	49		

the local food environment 
and rates of diabetes
In	Peel	in	2011,	areas	that	had	a	high	proportion	
of	residents	living	with	diabetes	were	generally	
well	served	by	food	retail	of	all	types	(i.e.,	super-
markets,	grocery	stores,	fast-food/take-out	outlets	
and	convenience	stores),	with	a	few	exceptions	in	
parts	of	Brampton	and	Mississauga.	In	contrast,	
lower	diabetes	areas,	which	were	home	to	a	
higher	proportion	of	wealthier	and	non-visible	
minority	residents	(see	Chapters	3	and	4),	had	
lower	availability	of	and	limited	access	to	both	
healthier	and	less	healthy	food	retail	outlets.	One	
explanation	for	this	pattern	may	be	that	wealthier	
individuals	have	access	to	other	means	of	trans-
portation	for	food	shopping,	including	cars	and	
taxis.	Interestingly,	even	neighbourhoods	with	
fewer	physical	activity	resources	had	lower	rates	
of	diabetes	if	they	were	affluent	(see	Chapter	6).	
This	pattern	of	findings	suggests	that	individuals	
with	higher	incomes	may	have	more	opportuni-
ties	to	achieve	a	healthier	lifestyle	regardless	of	
the	resources	available	(or	unavailable)	near	their	
homes,	and	this	may	protect	them	against	devel-
oping	type	2	diabetes.40	Additionally,	residents	
of	higher	income	areas	may	have	a	lower	risk	of	
diabetes	due	to	a	smaller	population	of	residents	
belonging	to	ethnic	groups	with	increased	genetic	
susceptibility	to	developing	type	2	diabetes	(see	
Chapter	4).

Patterns of fruit and vegetable intake 
The	self-reported	rates	of	consuming	five	or	
more	fruits	and/or	vegetables	per	day	were	low	
and	varied	little	across	PHDZs	from	2003	to	
2008.	In	the	majority	of	PHDZs,	between	40%	
and	45%	of	Peel	residents	aged	12	years	or	older	
reported	consuming	fruits	and/or	vegetables	five	
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or	more	times	per	day.	This	represents	a	much	
less	than	ideal	level	of	consumption,	but	one	that	
is	very	similar	to	average	levels	in	Ontario	and	
the	country	as	a	whole.51	In	Peel,	there	was	little	
association	between	rates	of	fruit	and	vegetable	
consumption	with	rates	of	diabetes.	

limitations of these analyses
Several	important	limitations	of	these	analyses	
deserve	mention.	In	this	analysis,	rates	of	fruit	
and/or	vegetable	consumption	were	based	on	a	
survey	question	that	measured	the	number	of	
times	respondents	reported	consuming	fruits	
and/or	vegetables,	rather	than	the	quantity	con-
sumed.	Thus,	this	measure	does	not	reflect	the	
number	of	servings	of	fruits	and	vegetables	that	
an	individual	consumed	per	day,	which	forms	
the	basis	of	Canada’s	Food	Guide.	There	were	no	
additional	measures	of	diet	quality,	such	as	the	
amount	of	total	calories	consumed	or	how	often	
a	person	consumed	energy-dense	or	highly-
processed	foods.	Canadian	data	of	this	type	are	
currently	very	limited,	but	will	be	very	important	
to	collect	and	monitor,	so	that	future	studies	can	
use	more	specific	and	sensitive	measures	of	a	per-
son’s	diet	in	order	to	better	assess	its	relationship	
with	diabetes	and	other	diet-related	conditions.	

Additionally,	geographic	availability	and	acces-
sibility	of	food	retail	outlets	are	only	two	of	the	
many	factors	that	shape	when,	where	and	how	
individuals	access	food.	Other	important	fac-
tors	that	were	not	considered	in	these	analyses	
include	a	person’s	physical	mobility	status,	
financial	resources	and	attitudes/beliefs	about	
food	and	food	preparation,	as	well	as	wider	social	
and	cultural	norms	shaping	how	individuals	
access	food	and	their	dietary	patterns.41	For	
example,	families	with	a	limited	budget	who	live	
near	a	supermarket	such	as	Loblaws	may	rarely	
shop	at	this	store	and	instead	travel	outside	of	
their	local	area	in	order	to	do	the	bulk	of	their	
grocery	shopping	at	a	discount	supermarket	(e.g.,	
No	Frills	or	Food	Basics).	Furthermore,	in	this	
chapter,	only	a	single	setting	within	the	overall	
food	environment	(i.e.,	the	local	or	community	
food	environment)	was	examined.	Other	im-
portant	settings	include	the	food	environment	
within	organizations	and	institutions,	within	

stores	and	restaurants,	as	well	as	the	information	
environment	(e.g.,	food	marketing).

Although	several	types	of	food	stores	and	com-
monly	patronized	eating	places	were	examined,	
the	availability	and	accessibility	of	other	types	of	
retail	food	outlets	(e.g.,	bakeries,	specialty	stores,	
farmers’	markets,	cafeterias)	were	outside	the	
scope	of	this	analysis.	Furthermore,	the	classifica-
tion	of	healthier	and	less-healthy	food	outlets	
was	based	solely	on	the	venue	type	and	not	on	
the	inventory	of	foods	actually	sold	within	each	
outlet.34,	35	This	classification	scheme	may	have	
inaccurately	classified	a	subset	of	Peel’s	stores	or	
eating	places.	The	classification	of	healthier	food	
outlets	was	intended	to	identify	stores	where	a	
variety	of	fresh	produce	is	commonly	available	at	
a	reasonable	cost,	while	less-healthy	outlets	were	
those	where	such	foods	are	in	very	limited	supply	
and	where	the	balance	of	food	choices	weighs	
heavily	toward	less	healthy	ones.	Thus,	although	
most	supermarkets	and	large	grocery	stores	carry	
a	variety	of	less	healthy	food	products,	these	stores	
also	tend	to	be	a	reliable	and	affordable	source	of	
a	wide	variety	of	fresh	produce.	In	contrast,	the	
menus	of	most	fast-food	and	take-out	restaurants	
are	dominated	by	foods	and/or	beverages	high	in	
calories,	fat,	sodium	and	sugar	and	low	in	fibre.	
Even	though	many	such	outlets	offer	a	limited	
number	of	healthier	or	“better-for-you”	choices,	
traditional	less-healthy	foods,	foods	and/or	
beverages	high	in	calories,	fat,	sodium,	sugar	and	
low	in	fibre,	remain	the	dominant	default	within	
many	fast	food	restaurants;	these	foods	are	also	
the	most	heavily	marketed	both	inside	and	outside	
of	restaurants.52	Additionally,	the	sale	volume	of	
healthier	foods	like	salads	within	many	major	
chain	fast-food	franchises	such	as	McDonald’s	lags	
far	behind	the	sale	of	less	healthy	menu	choices,	
suggesting	that	traditional	fast	foods	(e.g.,	burgers	
and	fries)	continue	to	be	the	most	popular	choices	
among	patrons	of	fast-food	establishments.53	

Finally,	convenient	access	to	stores	selling	
ethnically-specific	foods	is	another	key	issue	for	
the	many	ethnoculturally	diverse	groups	living	in	
Peel.	Unfortunately,	there	was	no	data	on	
the	locations	of	various	ethno-specific	food	stores	
in	Peel.
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conclusions and 
iMPlications 
A	healthy	diet	is	essential	for	both	the	preven-
tion	and	control	of	type	2	diabetes;	it	is	also	a	
key	component	of	maintaining	a	healthy	body	
weight.	

In	Peel,	sources	of	healthy	food	(i.e.,	supermar-
kets	and	grocery	stores)	and	less	healthy	food	
(i.e.,	fast-food/take-out	restaurants	and	conve-
nience	stores)	were	generally	located	in	the	same	
areas.	In	all	areas,	sources	of	less	healthy	food	
greatly	outnumbered	sources	of	healthy	food	by	
a	factor	of	at	least	five	to	one.	Access	to	all	types	
of	food	retail	outlets	was	very	good	near	Bolton,	
throughout	central	Brampton	and	in	many	parts	
of	Mississauga,	while	limited	access	existed	in	
other	parts	of	Caledon,	northeast	Brampton	and	
in	south	Mississauga.	The	patterns	of	food	outlet	
distribution	paralleled	a	high	concentration	of	
other	retail	services	in	the	same	areas,	as	well	as	
patterns	of	population	density	in	Peel.

More	economically	disadvantaged	areas,	as	well	
as	areas	home	to	a	higher	proportion	of	residents	
living	with	diabetes,	were	generally	better	served	
by	sources	of	healthy	food	compared	with	the	
wealthiest	areas.	However,	these	areas	also	had	
better	access	to	sources	of	less-healthy	food,	
which	greatly	outnumbered	sources	of	healthy	
food.	In	contrast,	both	higher	income	and	lower	
diabetes	areas	had	reduced	access	to	food	retail	
of	any	type.	The	finding	that	areas	with	lower	
income	and	higher	diabetes	rates	were	exposed	
to	more	sources	of	unhealthy	food	is	concerning	
because	of	growing	evidence	that	better	access	
to	less-healthy	foods	–	regardless	of	access	to	
healthy	food	–	may	be	related	to	poorer	diet	and	
weight	gain.	

In	Peel,	efforts	to	ensure	that	all	residents	have	
easy	access	to	sources	of	nutritious,	affordable	
food	will	continue	to	be	important.	Many	newly	
developed	and	sparsely	populated	areas	in	Peel,	
including	several	areas	with	a	high	proportion	
of	residents	with	diabetes	in	east	and	north	
Brampton,	have	limited	access	to	retail	services	
of	any	kind.		In	new	developments	and	in	rapidly	
developing	areas,	there	is	a	real	opportunity	

to	shape	the	local	food	landscape	by	introduc-
ing	economic	incentives	or	changes	to	zoning	
regulations	to	encourage	the	location	of	healthy	
and	culturally-appropriate	food	retailers	such	as	
large	food	stores	and	smaller	ethno-specific	or	
specialty	stores.		

As	public	schools	across	Ontario	adopt	a	new	
healthy	food	policy	which	shifts	the	balance	of	
food	choices	toward	more	healthy	ones,54	it	will	
be	equally	important	for	Peel’s	public	health	
professionals	and	residents	to	re-examine	the	
menu	of	retail	food	choices	available	within	
their	communities.	As	this	chapter	illustrates,	
the	current	balance	of	the	local	retail	food	
environment	weighs	much	more	heavily	toward	
outlets	offering	energy-dense,	highly-processed	
and	lower-nutrient	foods,	such	as	the	types	of	
foods	most	frequently	available	for	purchase	in	
fast-food	outlets	and	convenience	stores.	There	
is	clear	evidence	that	limiting	the	consumption	
of	such	foods	is	important	for	preventing	obesity	
and	both	preventing	and	managing	diabetes.	
Given	the	current	ubiquity	and	popularity	of	
ready-made	convenience	foods	across	Canada,	
policies	to	promote	healthier	food	choices	among	
consumers,	as	well	as	initiatives	that	encourage	
fast-food	outlets	and	other	eating	places	to	create	
healthier	menus	and	reduce	portion	sizes,	should	
be	promoted.		

While	many	forces	that	shape	our	food	environ-
ment	lie	well	outside	community-level	settings	
(e.g.,	food	marketing	practices;	global	trade	and	
agricultural	policies	that	promote	the	production	
of	particular	food	products	such	as	high-fructose	
corn	syrup),	many	important	initiatives	could	
be	undertaken	at	the	local	level	to	help	create	
supportive	environments	for	healthy	eating	in	
communities.	For	example,	working	with	local	
business	owners	to	increase	offerings	of	fresh	
produce	and/or	ethno-specific	foods	within	
convenience	stores	or	gas	stations	is	one	promis-
ing	avenue	for	future	community-led	initiatives.	
Limiting	access	to	less-healthy	food	through	
changes	in	zoning	regulations	in	settings	such	as	
schools	may	also	be	an	avenue	toward	creating	
environments	that	encourage	and	better	support	
healthy	eating	on	a	daily	basis.		
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Given	that	most	Canadians	do	not	follow	healthy	
eating	recommendations	and	more	than	half	are	
overweight	or	obese,	public	health	measures	to	
encourage	and	support	healthy	eating	must	be	
considered	a	major	priority.	To	achieve	popula-
tion-wide	improvements	in	eating,	such	actions	
must	be	undertaken	at	multiple	levels	(i.e.,	local,	
provincial,	federal)	and	must	target	the	multiple	
food	environments	and	conditions	that	influence	
people’s	daily	food	choices.	

aPPEndix 7.a – 
rEsEarcH 
MEtHodology 
data sources
•	 The	locations	of	all	outlets	serving	or	selling	

food	in	Peel	in	2011	were	provided	by	Peel	
Environmental	Health.	From	this	food	premise	
list,	we	selected	the	five	most	common	food	
retailer	types:	supermarkets,	grocery	stores,	
convenience/variety	stores,	fast-food	or	take-
out	restaurants,	and	full-service	restaurants.	
We	generally	followed	the	same	classification	
of	stores	and	eating	places	as	those	provided	
in	the	food	premise	database,	but	completed	
some	additional	re-classifying	to	suit	the	needs	
of	our	analyses.	Table	1	defines	each	type	of	
food	retail	venue	included	in	our	analyses	and	
provides	examples.	

•	 The	low-income	cut-off	(LICO)	is	a	derived	
variable	from	the	2006	Canadian	census	which	
reflects	2005	income	data.	The	low-income	
cut-off	(LICO)	was	derived	for	economic	
families	and	persons	aged	15	years	or	older	in	
private	households	who	were	not	in	economic	
families.	The	LICO	refers	to	income	levels	
whereby	an	individual	spends	a	significantly	
higher	than	average	proportion	of	their	total	
income	on	food,	shelter	and	clothing.	

•	 Age-	and	sex-adjusted	diabetes	rates	were	
calculated	using	data	from	the	Ontario	
Diabetes	Database	and	other	administrative	
data	sources	held	at	the	Institute	for	Clinical	
Evaluative	Sciences	(see	Chapter	2,	Appendix	
2.A	for	full	details).

•	 Data	from	the	2003	(cycle	2.1),	2005	(cycle	
3.1)	and	2007/2008	waves	of	the	Canadian	
Community	Health	Survey	(CCHS)	were	
used	to	determine	rates	of	self-reported	fruit	
and	vegetable	consumption	in	Peel	Health	
Data	Zones	(PHDZs).	Fruit	and	vegetable	
consumption	was	examined	by	calculating	
the	percentage	of	the	Peel	population	aged	
12	or	older	who	reported	eating	fruit	and/or	
vegetables	at	least	five	times	per	day.	This	vari-
able	examines	the	frequency	of	consumption,	
and	not	the	quantity	consumed.	Thus,	this	
variable	does	not	translate	to	number	of	daily	
servings.51

•	 In	order	to	remove	any	influence	due	to	
differences	in	the	population’s	age	and	sex	
distribution	across	PHDZs,	we	standardized	
the	rates	of	fruit	and/or	vegetable	intake	to	the	
1991	Canada	census	population.

•	 Statistics	Canada’s	specific	guidelines	for	
reporting	estimates	based	on	CCHS	data	were	
followed	(see	Appendix	2.A	for	more	details	
about	these	reporting	guidelines).	



194

analysis 

The	availability	and	accessibility	of	various	retail	
food	establishments	throughout	Peel	region	was	
examined.	Availability	was	depicted	in	two	ways	
on	maps	included	in	this	chapter:

•	 The	first	method	used	symbols	to	show	the	
locations	of	resources	(e.g.,	supermarkets	
across	the	region).	This	method	allowed	us	to	
determine	where	services	were	located	and	
whether	certain	resources	existed	in	specific	
census	tracts.	

•	 The	second	method	used	choropleth	(shaded)	
maps	to	show	the	density	of	resources	in	each	
area,	taking	population	into	account	(i.e.,	
the	number	of	convenience	stores	per	10,000	
residents).	This	method	shows	where	resources	
were	located	in	relation	to	where	people	lived	
and	which	areas	had	more	resources	per	capita	
than	others.	

The	Retail	Food	Environment	Index	(RFEI)	was	
calculated	in	each	PHDZ	as	follows:	

rFEi =

The	RFEI	represents	the	mix	or	ratio	of	less-
healthy	retail	food	sources	to	healthier	food	
outlets	within	a	given	geographic	area.	Larger	
areas	(the	PHDZs)	were	used	to	calculate	this	
measure	because	many	smaller	areas	(i.e.,	census	
tracts)	contained	no	food	outlets	of	any	kind,	or	
contained	no	healthy	food	outlets	(which	yields	0	
in	the	denominator).	

Access	or	accessibility	as	shown	on	the	accessibil-
ity	maps	was	measured	as	the	shortest	distance	
along	the	street	network	to	the	nearest	resource	
location	from	each	point	in	a	150-metre	grid	of	
starting	points	located	across	Peel	region.	That	
is,	the	distance	along	the	network	of	streets	and	
highways	from	each	starting	point	to	the	nearest	
food	retail	outlet	of	each	type	was	measured.	

To	assess	the	spatial	relationship	between	acces-
sibility	to	stores/eating	places	and	the	level	of	
economic	disadvantage	in	Peel,	three	categories	
of	the	per	cent	of	the	population	below	the	LICO	

at	the	census	tract	level	were	created.	All	census	
tracts	were	ordered	according	to	the	per	cent	of	
their	population	below	the	LICO	(from	lowest	to	
highest)	and	then	divided	into	three	groups	with	
an	equal	number	of	census	tracts.	To	compare	
the	least	and	most	economically	disadvantaged	
areas,	the	first	and	the	third	group	(i.e.,	areas	with	
the	lowest	and	highest	per	cent	of	its	population	
below	the	LICO)	were	selected.	The	levels	of	
accessibility	to	the	nearest	supermarkets/grocery	
store,	convenience	store	and	fast-food/take-out	
restaurant	were	depicted	for	each	group.	Areas	
with	a	medium	percentage	of	their	residents	
below	the	LICO	(8.0%–12.0%)	were	depicted	in	a	
single	grey	colour.	

The	spatial	relationship	between	food	retail	
accessibility	measures	and	rates	of	diabetes	
prevalence	that	were	either	much	higher	(20%	
or	more)	or	much	lower	(20%	or	less)	than	the	
Greater	Toronto	Area	(GTA)	average	diabetes	
rate	of	9.0%	were	evaluated.	For	each	Peel	census	
tract,	the	diabetes	rate	was	divided	by	the	overall	
GTA	rate	to	calculate	a	rate-ratio.	Census	tracts	
with	diabetes	rates	that	were	meaningfully	higher	
than	in	the	GTA	as	a	whole	(rate-ratio	of	≥1.2)	
were	depicted	in	shades	of	red,	while	tracts	with	
rates	much	lower	than	in	the	GTA	(rate-ratio	of	≤	
0.80)	were	depicted	in	shades	of	blue.	All	census	
tracts	whose	rates	did	not	differ	substantially	
from	the	GTA	rate	(rate-ratio	between	0.81	and	
1.19)	were	depicted	using	a	single	grey	colour.	

Finally,	the	average	rate	of	consuming	five	or	
more	fruit	and/or	vegetables	per	day	was	depict-
ed	for	each	PHDZ	using	a	shaded	(choropleth)	
map.	Associated	rates	of	age-	and	sex-standard-
ized	diabetes	prevalence	in	each	PHDZ	were	
overlaid	on	this	map	using	proportional	symbols	
(circles).	The	three	categories	of	diabetes	preva-
lence	were	derived	from	population-weighted	
tertiles	of	diabetes	prevalence	in	PHDZs	(i.e.,	
all	PHDZs	were	ordered	from	lowest	to	highest	
diabetes	prevalence	and	then	divided	into	three	
groups	with	equal	populations).	This	method	was	
used	in	order	to	create	a	reasonable	distribution	
of	rates	across	the	small	number	of	these	rela-
tively	large	spatial	units.	

supermarkets       grocery stores

 convenience Fast-food take-out
 stores restaurants restaurants

+

+ +
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