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HigHligHts
issue
•	 Regular	physical	activity	is	essential	for	the	

prevention	and	management	of	diabetes.	
Despite	decades	of	public	campaigns	to	
promote	physical	activity,	levels	of	activity	in	
the	Canadian	population	remain	low.	

•	 Researchers	and	planners	recently	began	to	
direct	attention	to	the	role	that	neighbourhood	
opportunities,	such	as	parks	and	recreation	
centres,	play	in	fostering	physical	activity.	

•	 The	purpose	of	this	chapter	is	to	examine	the	
distribution	of	and	access	to	parks,	schools	
and	recreation	facilities	across	Peel.	This	
chapter	also	presents	levels	of	leisure-time	
physical	activity	undertaken	for	recreation	or	
exercise	purposes,	and	associated	prevalence	
rates	of	diabetes.	

Key Findings
•	 Access	to	parks	and	schools	was	generally	

good	and	similar	across	residential	areas	in	
Peel.	However,	the	density	of	park	area	varied	
significantly.	In	many	areas	of	Mississauga	and	
central	Brampton,	residents	had	relatively	little	
park	area	per	capita	(compared	with	the	rest	
of	Peel)	and	were	far	from	a	larger	park	space.	
This	may	be	due,	in	part,	to	a	shift	in	design	
from	smaller	neighbourhood	parks	to	fewer,	
larger	“destination”	park	facilities.	

•	 Public	recreation	facilities	were	much	less	
evenly	distributed.	Because	many	facilities	
were	clustered	in	certain	locations,	local	
residents	had	very	good	access	to	a	number	
of	different	facilities,	while	many	more	
residents	of	other	areas	were	far	from	any	
recreation	facility.	

•	 There	was	no	clear	spatial	correspondence	
between	access	to	parks,	schools	and	rec-
reation	facilities,	and	rates	of	diabetes	or	
physical	activity.	

•	 About	half	of	Peel	residents	were	at	least	
moderately	physically	active	during	their	
leisure	time.	Levels	of	physical	activity	were	
highest	in	parts	of	Mississauga	and	Caledon;	

they	were	lowest	among	residents	of	east	
Caledon,	Brampton	and	central	and	northeast	
Mississauga.	

•	 Levels	of	physical	activity	were	related	to	rates	
of	diabetes.	Areas	of	lowest	physical	activity	
generally	had	the	highest	rates	of	diabetes	
and	many	areas	with	higher	levels	of	physical	
activity	had	lower	rates	of	diabetes.

implications 
•	 In	Peel,	levels	of	physical	activity	were	gener-

ally	unrelated	to	how	close	residents	lived	to	
physical	activity	resources.	This	implies	that	
good	spatial	access	to	recreation	resources	may	
not	be	enough	to	encourage	local	residents	to	
be	more	physically	active.

•	 Creative	initiatives	to	increase	levels	of	physi-
cal	activity	will	be	very	important	given	the	
relatively	low	levels	of	activity	in	the	general	
population	and	a	high	proportion	of	residents	
at	high	risk	of	diabetes	due	to	their	ethnic	
background.	Even	small	increases	in	daily	
levels	of	activity	can	play	a	large	role	in	de-
creasing	the	risk	of	type	2	diabetes,	particularly	
among	high-risk	individuals.	
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•	 Given	the	rapidly	growing	population	in	Peel	
and	rising	rates	of	diabetes,	it	is	essential	that	
various	levels	of	government,	urban	planners	
and	health	officials	work	together	to	create	
ample	opportunities	to	support	and	encourage	
higher	levels	of	daily	physical	activity	among	
Peel	residents.	

•	 The	health	needs	and	the	ethnocultural	
preferences	of	local	population	subgroups,	as	
well	as	the	existing	availability	of	appropriate	
resources,	should	be	considered	when	policies	
and	programs	that	support	healthy	living	are	
created.	

introduction
Physical activity and Health
Physical	activity	plays	an	essential	role	in	
preventing	many	chronic	diseases,	particularly	
cardiovascular	disease,	type	2	diabetes	and	some	
cancers.1	As	many	as	one	in	five	diagnoses	of	type	
2	diabetes	in	Canada	may	be	due	to	inadequate	
levels	of	physical	activity.2	

Most	people	know	that	physical	activity	helps	to	
maintain	a	healthy	body	weight.	Maintaining	a	
healthy	body	weight,	in	turn,	helps	to	prevent	the	
development	of	chronic	diseases.	It	is	also	impor-
tant	to	know	that	being	physically	active	has	an	
independent	effect	on	health	–	for	two	people	of	
the	same	body	weight,	the	more	physically	active	
person	will	have	a	lower	risk	of	disease	than	the	
person	who	is	less	physically	active.3,	4	

The	term	physical	activity	encompasses	a	variety	
of	activities	that	people	undertake	either	for	
utilitarian	purposes	(i.e.,	physical	activity	that	
occurs	at	home,	at	work	or	during	travel,	such	
as	walking	to	get	somewhere)	or	for	recreation	
or	exercise	purposes	during		leisure	time	(e.g.,	
playing	basketball	or	jogging).	For	most	people,	
the	majority	of	their	daily	activities	fall	into	the	
first	category.	

How physically active are canadians?
New	international	and	Canadian	physical	
activity	guidelines	recommend	that	adults	should	
accumulate	at	least	150	minutes	of	moderate-	to	

vigorous-intensity	physical	activity	a	week,	in	
bouts	of	10	minutes	or	more,	in	order	to	achieve	
health	benefits.5	Most	Canadians	do	not	achieve	
sufficient	levels	of	activity	despite	decades-long	
efforts	to	promote	physical	activity	in	the	general	
population	with	mass	educational	campaigns	like	
ParticipACTION.	In	2007–09,	only	15%	of	adults	
reached	the	recommended	level	of	activity.6	Men	
were	consistently	more	active	than	women	and	
levels	of	physical	activity	declined	with	advancing	
age	and	increasing	body	weight.	Most	indica-
tors	of	fitness,	including	flexibility	and	muscle	
strength,	declined	between	1981	and	2007–09,	
particularly	among	young	adults	aged	20	to	39.7	

For	children	and	youth,	regular	physical	activity	
is	essential	for	healthy	growth	and	development	
–	the	more	active	a	young	person,	the	greater	the	
health	benefits.	Canadian	guidelines	recommend	
that	children	and	youth	(between	five	and	17	
years	of	age)	accumulate	at	least	60	minutes	of	
moderate-	to	vigorous-intensity	physical	activity	
every	day.5	In	2007–09,	only	7%	of	children	and	
youth	attained	these	recommended	levels	of	
physical	activity.8	Boys	were	more	active	than	
girls,	with	9%	of	boys	and	only	4%	of	girls	achiev-
ing	the	recommended	levels	of	activity.	

Physical activity and diabetes 
Inadequate	levels	of	physical	activity	can	cause	
decreased	sensitivity	to	insulin	and	glucose	
intolerance	–	both	of	which	are	important	factors	
in	the	development	and	control	of	diabetes.9,	10	In	
individuals	at	high	risk	for	type	2	diabetes	(i.e.,	
those	with	impaired	glucose	tolerance	or	predia-
betes),	even	small	increases	in	levels	of	physical	
activity	have	the	potential	to	significantly	slow	
down	or	prevent	the	progression	to	type	2	
diabetes.9,11	Participation	in	regular	physical	
activity	and	changes	in	diet	play	essential	roles	
in	reducing	the	occurrence	of	type	2	diabetes	in	
high-risk	groups	by	as	much	as	60%.12	

For	individuals	living	with	diabetes,	regular	
physical	activity,	diet	and	medication	play	key	
roles	in	optimally	managing	this	condition	and	
preventing	complications.	Regular	physical	
activity	helps	to	reduce	the	risk	of	cardiovascular	
disease,	other	complications	and	premature	death	
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among	those	living	with	diabetes.10,	13	As	a	result,	
Clinical	Practice	Guidelines	published	by	the	
Canadian	Diabetes	Association	recommend	that	
adults	with	diabetes	undertake	regular	aerobic	
activity	(i.e.,	at	least	150	minutes	of	moderate-	to	
vigorous-intensity	activity,	such	as	brisk	walking	
or	jogging,	a	week),	as	well	as	resistance	training	
exercises	three	times	a	week.10

The	amount	of	time	devoted	to	sedentary	be-
haviours	like	sitting	for	long	periods	or	watching	
television	–	independent	of	a	person’s	levels	of	
physical	activity	and	diet	–	can	directly	increase	
the	risk	of	obesity,	type	2	diabetes	and	premature	
death.4,	14,	15	These	findings	are	of	great	concern	
given	that	in	2007–09,	most	Canadian	adults	and	
young	people	spent	the	majority	of	their	waking	
hours	in	sedentary	activities.6,	8	To	address	these	
troubling	trends,	Canadian	experts	recently	
developed	a	separate	set	of	guidelines	specific	to	
sedentary	behaviour	for	children	and	youth.16	
These	guidelines	recommend	that	children	and	
youth	limit	not	only	the	amount	of	leisure	time	
they	spend	in	front	of	a	screen	to	no	more	than	
two	hours	a	day,	but	also	the	time	they	spend	
sitting	in	cars	and	indoors	throughout	the	day	
(sedentary	behaviour	guidelines	for	Canadian	
adults	are	not	currently	available).

Physical activity and the Environment
Levels	of	physical	activity	depend	not	only	on	
an	individual’s	propensity	to	be	active,	but	also	
on	the	surrounding	physical	environment.	For	
example,	living	in	suburban	communities	has	
been	associated	with	a	greater	reliance	on	cars,	
lower	levels	of	walking	and	higher	levels	of	over-
weight/obesity	compared	with	living	in	compact	
cities.17-19	(for	a	detailed	discussion	about	features	
of	neighbourhood	design	related	to	walking	and	
bicycling	for	transportation,	see	Chapter	5).	In	
addition	to	urban	design	features	like	the	pres-
ence	of	sidewalks	and	nearby	shops	and	services,	
good	access	to	parks	and	recreation	centres	close	
to	home	also	plays	a	role	in	determining	the	dura-
tion	and	frequency	of	physical	activity.20-22	For	
instance,	adults	who	lived	near	more	parks	within	
one	kilometre	of	their	home	in	Waterloo,	Ontario	
were	more	likely	to	meet	physical	activity	recom-
mendations	by	walking,	bicycling	or	engaging	in	
other	types	of	physical	activity	in	nearby	parks	or	
elsewhere	in	the	neighbourhood.23	Each	ad-
ditional	hectare	of	parkland	near	home	was	also	
related	to	higher	levels	of	moderate-to-strenuous	
physical	activity	undertaken	within	a	nearby	park.	
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Better	access	to	neighbourhood	opportunities	
for	physical	activity	is	often	related	to	higher	
levels	of	activity	among	local	residents,	but	these	
associations	are	not	always	consistent.	Rather,	
activity	patterns	vary	by	type	of	neighbourhood	
amenity,	how	researchers	measure	access	and	by	
type	of	physical	activity.	Outdoor	spaces,	includ-
ing	trails,	open	spaces,	golf	courses	and	natural	
settings	(e.g.,	beaches),	are	more	strongly	related	
to	levels	of	various	types	of	physical	activity	(i.e.,	
leisure-time	or	utilitarian)	among	local	residents	
than	indoor	settings	such	as	recreation	centres	
and	exercise	and	sports	facilities.21	Proximity	
seems	to	play	a	more	consistent	role;	living	closer	
to	parks	and	various	recreation	settings	was	
associated	with	increased	levels	of	various	types	
of	physical	activity.	Good	access	to	parks	and	
recreation	settings	is	more	commonly	related	
to	physical	activity	for	exercise	and	utilitarian	
purposes	–	most	commonly,	walking	–	rather	
than	for	recreation.22	

Neighbourhood	amenities	may	also	play	a	role	
in	how	active	children	and	youth	are.	Children	
were	more	active	if	parents	felt	they	had	good	
access	to	recreation	facilities	and	spaces	within	
their	neighbourhood.24-26	For	example,	children	
living	in	Nova	Scotia	neighbourhoods	with	better	
access	to	playgrounds,	parks	and	recreation	
facilities	were	more	engaged	in	structured	sports	
activities,	had	less	television	and	video	game	
time,	and	healthier	body	weights.25	In	London,	
Ontario,	youth	aged	11	to	13	living	near	more	
public	recreation	opportunities	such	as	swim-
ming	pools,	parks,	recreation	centres	and	bike	
paths	were	more	physically	active	than	youth	
whose	neighbourhoods	contained	fewer	of	such	
amenities.26		

diabetes and the Environment 
Investigation	of	links	between	the	physical	envi-
ronment	and	diabetes	is	a	relatively	new	area	of	
study.	In	three	different	areas	of	the	United	States	
(U.S.),	adults	who	lived	in	neighbourhoods	with	
better	access	to	opportunities	for	physical	activity	
–	such	as	parks	and	trails	–	were	less	likely	to	
have	insulin	resistance	than	residents	of	areas	less	
friendly	to	physical	activity.27	The	fact	that	adults	

who	lived	in	the	more	activity-friendly	areas	were	
more	physically	active	accounted	for	some	of	this	
association.	Adults	who	lived	in	neighbourhoods	
with	better	resources	for	physical	activity	and	
healthy	eating	were	less	likely	to	develop	type	2	
diabetes	during	a	five-year	period	compared	with	
those	who	lived	in	neighbourhoods	with	worse	
access	to	such	resources.28	

Neighbourhoods	that	make	it	easy	for	residents	
to	be	physically	active	on	a	daily	basis	are	also	
important	for	people	living	with	diabetes.	Adults	
living	with	type	2	diabetes	in	Alberta	who	felt	
that	their	neighbourhoods	were	more	“walkable”	
(e.g.,	with	many	shops	and	low-cost	recreation	
facilities	within	a	10-	to	15-minute	walk	from	
home)	were	more	likely	to	achieve	the	recom-
mended	levels	of	physical	activity	by	walking	
more	frequently	to	get	to	and	from	places.29

In	this	chapter,	geographic	access	to	several	
opportunities	for	physical	activity	across	Peel	
is	examined.	Easy	access	to	physical	activity	
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or	resources	is	important	because	it	may	en-
courage	local	residents	to	use	these	resources	
more	frequently,	as	well	as	use	active	means	of	
transportation	(i.e.,	walking	or	bicycling)	to	
reach	these	venues.	Rates	of	physical	activity	
undertaken	for	leisure	(i.e.,	for	recreation	or	
exercise	purposes,	and	not	related	to	work)	
and	the	prevalence	of	diabetes	are	examined.	
In	this	chapter,	a	measure	of	physical	activity	
derived	from	the	Canadian	Community	Health	
Survey,	which	asked	respondents	about	their	
participation	in	various	leisure-time	activities	
such	as	walking	for	exercise,	gardening	or	yard	
work,	bicycling,	playing	basketball,	or	jogging	or	
running,	was	used.	Because	the	survey	question	
involved	the	respondents’	own	interpretation	
of	what	consitututes	leisure	time,	some	people’s	
responses	may	have	included	some	amount	of	
active	transportation,	such	as	walking	or	bicy-
cling	to	get	to	and	from	places.	Unfortunately,	
in	these	analyses,	a	separate	measure	of	levels	
of	utilitarian	physical	activity	(including	active	
transportation)	among	Peel	residents	was	not	
available	(see	Chapter	5	for	average	walking	
and	bicycling	trips	in	Peel,	which	are	proxy	
measures	of	active	transportation).	Finally,	the	
specific	resources	for	physical	activity	under	
study	in	this	chapter	include	schools,	parks	and	
public	recreation	facilities	such	as	community	
recreation	centres	and	sports	arenas.	While	not	
every	resource	is	suitable	for	all	local	residents,	
together	they	constitute	an	important	source	of	
indoor	and	outdoor	opportunities	for	physical	
activity	for	communities.
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Data	Zone	(PHDZ)	[2006],	in	Peel	region

Exhibit 6.12.		Age-	and	sex-standardized	rate	
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ExHiBits and Findings
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Findings:

•
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Schools were generally well distributed
across residential areas. Only small pockets of
limited availability were found across the region,
particularly in northeast Brampton and in south
Mississauga north of the QEW.

Larger park areas were located in north Caledon, north and east 
Brampton, and central and west Mississauga (along the Credit River).
Many smaller parks were scattered throughout the region. 
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Exhibit 6.1. Locations of parks [2009] and schools [2009] in Peel region
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Findings:

• More park area per capita was concentrated in north 
Caledon, outlying areas of Brampton and along the 
Credit River in Mississauga. 

L
a k e  O n t a r i o

407

410

10

403

401

QEW

427

409

Park area in sq. km per 
10,000 population

0.0 – 0.5
0.6 – 1.0
1.1 – 2.0
2.1 – 5.0
5.1 – 25.4

Census Tract Boundary

Municipal Boundary

Industrial Area

Freeway or Highway

International Airport

0 5 10 km

0 2.5 5 km

Exhibit 6.2. Park area in square kilometres (sq km) [2009] per 10,000 population [2006], by 
census tract [2006], in Peel region
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Findings:

•

•

The majority of census tracts throughout Peel had 
10 or more parks and schools per 10,000 population. 

A number of census tracts in east Caledon, central and
southwest Brampton, and various parts of Mississauga 
had lower concentrations of parks and schools 
(compared with the rest of Peel). 

L
a k e  O n t a r i o

407

410

10

403

401

QEW

427

409

Parks and schools per
10,000 population

0.0 – 5.0
5.1 – 10.0
10.1 – 20.0
20.1 – 40.0
40.1 – 80.1

Census Tract Boundary

Municipal Boundary

Industrial Area

Freeway or Highway

International Airport

0 5 10 km

0 2.5 5 km

Exhibit 6.3. Parks [2009] and schools [2009] 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

Public recreation facilities were 
fairly widely distributed across Peel’s 
residential areas. A larger number of 
facilities were concentrated in central 
Brampton compared with the rest of Peel. 

A few pockets of residential areas in northeast Brampton 
and in parts of Mississauga lacked a nearby public recreation facility.

* Some facilities in areas adjacent to Peel are not shown on this 
map to improve readability. These adjacent locations were included in 
the analyses shown in Exhibits 6.8 and 6.10. 
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Exhibit 6.4. Locations of public recreation facilities [2010] in Peel region and adjacent areas*
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Findings:

•

•

L
a k e

O n t a r i o

Private recreation facilities
were clustered in east Caledon
(near Bolton), central Brampton and
in several portions of Mississauga. They
were generally located along major roads and
outnumbered public recreation facilities (Exhibit 6.4).

In Brampton and Mississauga, many private recreation
facilities were concentrated within or near industrial areas.

* Some facilities in areas adjacent to Peel are not shown on this 
map to improve readability. 
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Exhibit 6.5. Locations of private recreation facilities [2010] in Peel region and adjacent areas*
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Certain neighbourhoods in northwest 
Caledon, west and central Brampton, and 
central and southeast Mississauga had the highest 
density of public recreation facilities per capita 
(compared with the rest of Peel). 

A much larger number of census tracts throughout Peel had few or no 
facilities per capita. However, most of these areas had a relatively high 
density of parks and schools (Exhibit 6.3).  
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Exhibit 6.6. Public recreation facilities (including community centres, arenas and swimming
pools) [2010] per 10,000 population [2006], by census tract [2006], in Peel region
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In central Brampton and throughout 
Mississauga, most neighbourhoods had 
good access along the street network to a park or 
school (1,000 metres or less).

Distance to the nearest park or school appeared to be longer (2 km or more) in most areas of 
Caledon, outlying areas of Brampton and in some parts of Mississauga (particularly along the major 
highways). However, most of these areas were non-residential (e.g., rural, undeveloped or commercial areas). 
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Exhibit 6.7. Modelled travel distance along the road network [2009] to the nearest location 
of a park [2009] or school [2009], in Peel region
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Most residents of Peel 
did not live within walking 
distance of the nearest 
recreation facility. Residents of 
many portions of Mississauga, 
outlying areas of Brampton, and 
south and northeast Caledon were at 
least 2 km away from the nearest 
recreation facility. 

However, a number of areas scattered throughout Peel 
had relatively good access to a public recreation facility 
(within 1,000 metres or less). 

Access to recreation facilities was poorer than access to parks and schools, particularly in Mississauga and in 
southwest and northeast Caledon (Exhibit 6.7).
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Exhibit 6.8. Modelled travel distance along the road network [2009] to the nearest location 
of a public recreation facility (including community centres, arenas and swimming pools) 
[2010], in Peel region
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A small number of neighbourhoods in
northeast Brampton and adjacent to the
large industrial area in northeast Mississauga had
high rates of diabetes (at least 20% higher than the GTA)
and were located relatively far from a park or school.
However, most high-diabetes areas in these cities had very
good access to parks and schools.

In south Mississauga, several adjacent areas with lower rates of diabetes
(at least 20% below the GTA) had very good access to the nearest park 
or school. 
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Exhibit 6.9. Spatial relationship between the average road network distance to the nearest
park [2009] or school [2009] and age- and sex-standardized diabetes prevalence rate-ratios* 
[2007], by census tract [2006], in Peel region
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A number of high-
diabetes neighbourhoods 
(with rates at least 20% higher 
than in the GTA) in central and 
northeast portions of Brampton and 
Mississauga were located far (2 km or 
further) from a public recreation facility. 

However, residents of many other high-diabetes areas 
in these cities lived within medium or close proximity of a 
public recreation facility. 

Some areas in north and west Caledon and in south Mississauga had 
both lower rates of diabetes (at least 20% below the GTA) and long 
distances to the nearest recreation facility. 
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Exhibit 6.10. Spatial relationship between the average road network distance to the nearest 
public recreation facility [2010] and age- and sex-standardized diabetes 
prevalence ratio-ratios* [2007], by census tract [2006], in Peel region 
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Self-reported levels of physical activity 
were lowest in east Caledon (near Bolton) and in 
northeast and southwest Brampton. Only about a third 
of residents in these areas reported being at least 
moderately active. 

With the exception of east Caledon, PHDZs with lower levels of physical activity
corresponded to areas with high rates of diabetes. 
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Exhibit 6.11. Age- and sex-standardized rate of moderate-to-high physical activity* in leisure 
time 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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Across Peel, the proportion 
of residents who reported high 
levels of physical activity during 
leisure time was generally low but 
varied considerably across PHDZs from 
about 15 to 30 per 100 people. 

Levels of physical activity were highest in most parts of 
Mississauga and Caledon. 

Especially low activity rates were reported in Brampton (particularly in the 
southwest and northeast portions), in east Caledon, and in central and northeast 
Mississauga. Except for east Caledon, these regions corresponded to areas with 
high rates of diabetes. 
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Exhibit 6.12. Age- and sex-standardized rate of high physical activity* in leisure time 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

Availability of Parks, Schools 
and Recreation Spaces
Parks and schools 
Park	systems	(e.g.,	school	parks,	city	parks	and	
parkettes,	conservation	areas,	provincial	parks)	
are	popular	recreation	destinations	for	Peel	
residents.	They	serve	not	only	local	residents,	but	
also	people	who	live	outside	the	neighbourhood.	
Large	parks	often	serve	a	different	purpose	from	
local,	small	green	spaces	located	within	commu-
nities.30	Large	parks	are	frequently	the	location	
for	community-based	fairs,	picnics,	walks,	bicycle	
routes	and	sporting	events.	Smaller	green	spaces	
are	typically	used	as	children’s	playgrounds	and	
for	dog-walking.30

Since	most	schools	have	yards	or	playgrounds	
that	are	readily	accessible	to	the	general	public,	
they	can	also	serve	as	important	local	settings	for	
residents	to	engage	in	light	or	vigorous	physical	
activity.30	Peel	schools	were	distributed	fairly	
evenly	throughout	the	region	with	the	great	ma-
jority	of	schools	located	inside	residential	zones.	

Parks	and	schools	were	fairly	evenly	distributed	
throughout	residential	areas	in	Peel.	However,	
park	area	per	capita	varied	significantly:	a	
number	of	areas	along	the	Credit	River	and	in	
south	Mississauga,	in	fringe	areas	of	Brampton	
and	in	north	Caledon	had	relatively	ample	park	
area	per	capita.	However,	in	many	other	areas	
of	Peel,	particularly	around	Mississauga	City	
Centre,	in	west,	east	and	northeast	Mississauga,	
and	throughout	central	Brampton,	residents	had	
relatively	little	park	area	per	capita	compared	
with	other	areas	of	Peel.	This	may	be	due,	in	part,	
to	a	shift	in	urban	design	from	smaller	neigh-
bourhood	parks	to	fewer,	larger	“destination”	
park	facilities.	Nonetheless,	the	relatively	low	
density	of	parks	per	capita	in	some	areas	of	Peel	is	
an	important	finding	since	people	living	in	more	
densely	populated	neighbourhoods	with	little	
or	no	personal	green	space	such	as	backyards	
or	gardens	(particularly	residents	of	apartment	
buildings)	may	depend	more	on	nearby	parks	for	
exercise	and	outdoor	activity.		

Park	settings	can	include	a	variety	of	features	such	
as	paved	trails,	bicycle	paths,	open	green	space	
and	play	structures.	In	Ontario,	park	size	and	the	
number	of	park	features	were	among	the	stron-
gest	predictors	of	adults	using	a	park	for	physical	
activity.23,	31	Since	smaller	parks	tend	to	lack	a	
variety	of	facilities	(e.g.,	trails,	wooded	areas),	
residents	of	central	Brampton	and	Mississauga	
who	live	far	from	larger	park	areas	may	lack	
access	to	public	outdoor	settings	that	most	
strongly	support	a	variety	of	physical	activities	
(e.g.,	walking,	running	or	bicycling	along	park	
trails).	Unfortunately,	no	data	on	park	features	
and	amenities	in	Peel	were	available	for	analysis.

Public and private recreation facilities  
Public	recreation	facilities	play	an	important	
and	distinct	role	in	supporting	physical	activity	
and	provide	important	settings	for	residents	to	
participate	in	organized	sports.30	Private	facilities	
(i.e.,	those	not	operated	by	local	municipalities)	
may	not	be	financially	accessible	to	all	members	
of	the	general	public;	nonetheless,	they	serve	as	
important	and	popular	settings	for	individuals	
and	families	to	take	part	in	a	variety	of	physi-
cal	activities.	Both	private	and	public	indoor	
facilities	are	particularly	important	locations	for	
people	to	exercise	and	play	sports	comfortably	
during	the	winter	months.30	
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In	these	analyses,	a	variety	of	public	recreation	
facilities,	including	community	or	sports	centres,	
swimming	pools	and	arenas,	were	examined.	
These	facilities	were	widely	distributed	across	
Peel’s	residential	areas	with	some	clustering	of	
facilities	in	several	pockets	of	central	Brampton	
and	in	parts	of	Mississauga.	This	clustering	
of	facilities	was	reflected	in	the	highly	varied	
density	of	facilities	per	10,000	population	–	while	
most	census	tracts	in	Peel	contained	no	recre-
ation	facilities,	a	few	census	tracts	in	central	and	
northwest	Caledon,	west	and	central	Brampton,	
and	southeast	Mississauga	had	up	to	10	different	
facilities	per	10,000	residents.	However,	most	
areas	lacking	public	recreation	facilities	had	rela-
tively	good	access	to	parks	and	schools,	which	for	
some	residents	may	at	least	partially	compensate	
for	the	lack	of	nearby	indoor	recreational	spaces.	

The	locations	of	private	recreational	facilities,	in-
cluding	gyms,	health	clubs,	martial	arts	and	yoga	
studios,	hockey	and	soccer	clubs,	golf	courses	
and	horseback	riding	facilities,	across	Peel	were	
also	examined	(for	a	more	comprehensive	list	of	
facilities,	please	see	Appendix	6.A).	Many	private	
facilities	were	located	near	public	recreation	
facilities	(e.g.,	in	the	Bolton	area,	within	down-
town	Brampton	and	in	south	Mississauga)	and	
along	major	roads.	A	number	of	private	facilities	

were	concentrated	within	or	near	non-residential	
areas	(e.g.,	industrial	or	commercial	areas).	

geographic access to Parks, schools 
and Public recreation Facilities 
Public	access	to	the	nearest	park	or	school	
(measured	using	modelled	travel	distance	along	
the	road	network)	was	generally	very	good	
throughout	Peel’s	residential	areas.	In	most	
residential	areas,	the	nearest	school	or	park	
was	less	than	500	metres	away.	This	represents	
a	range	of	distances	that	most	people	can	walk	
in	less	than	seven	minutes.	There	are	a	small	
number	of	areas	with	somewhat	worse	access	to	
the	nearest	park	or	school	(within	1,000	m	or	
further),	particularly	along	Highway	403	and	the	
QEW	in	Mississauga,	and	in	outlying	areas	of	
Brampton.	Despite	the	generally	short	distances	
to	schools	and	parks	across	Peel,	there	was	no	
information	about	which	mode	of	transportation	
residents	commonly	use	to	access	these	re-
sources	(e.g.,	walking	or	driving).	Because	of	the	
largely	suburban,	car-oriented	layout	of	many	
Peel	neighbourhoods	(e.g.,	lack	of	sidewalks	on	
both	sides	of	the	street;	wide	roads	with	high	
speed	limits	which	create	concerns	about	traffic	
safety	for	pedestrians),	it	is	possible	that	many	
residents	rely	on	cars	or	school	buses	to	access	
nearby	amenities.	
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Access	to	public	recreation	facilities	followed	
a	different	pattern	from	access	to	parks	and	
schools.	Because	of	the	much	smaller	number	
of	such	facilities	in	Peel	compared	with	parks	
or	schools,	as	well	as	their	clustering	in	certain	
locations,	only	a	fraction	of	residential	areas	had	
relatively	good	access	to	public	recreation	facili-
ties	(within	1,000	m	or	less,	which	corresponds	
to	about	a	14-minute	walk	or	less).	This	means	
that	the	great	majority	of	Peel	residents	lived	two	
kilometres	or	further	from	the	nearest	public	
recreation	facility	(which	represents	about	a	
30-minute	walk	each	way).	This	is	a	concerning	
finding	because	it	represents	a	lack	of	public	
recreation	facilities	near	where	most	people	
live.	Long	distances	to	recreation	facilities	may	
discourage	residents	from	accessing	such	facilities	
by	active	transport	or	from	accessing	them	at	all.	

diabetes rates and geographic 
access to Parks, schools and Public 
recreation Facilities 
Many	areas	of	Brampton	and	northeast	and	
central	Mississauga	had	high	rates	of	diabetes	
among	their	residents	(see	Chapter	2).	Many	of	
these	neighbourhoods	had	a	high	proportion	
of	lower	education,	lower	income	and	visible	
minority	residents	(see	Chapters	3	and	4).	

Proximity	to	parks	and	schools	did	not	appear	to	
have	a	strong	association	with	patterns	of	diabe-
tes	prevalence.	While	a	small	number	of	census	
tracts	(in	northeast	Brampton	and	adjacent	to	the	
airport	in	Mississauga)	had	worse	access	to	parks	
and	schools	(at	least	1,000	m	away),	the	majority	
of	areas	with	high	rates	of	diabetes	among	their	
residents	were	located	less	than	500	m	away	from	
the	nearest	park	or	school.	A	number	of	areas	in	
south	Mississauga	with	lower	rates	of	diabetes	
among	their	residents	also	had	very	good	access	
to	parks	and	schools.	

Similar	to	parks	and	schools,	there	was	no	ob-
served	spatial	concordance	between	geographic	
access	to	public	recreation	facilities	and	rates	of	
diabetes.	This	may	be	due	at	least	in	part	to	a	
low	level	of	variation	in	access	to	these	facilities	
across	Peel	(i.e.,	most	areas	were	located	relatively	
far	from	a	public	recreation	facility).	With	the	

exception	of	four	census	tracts	in	Brampton	and	
northeast	Mississauga,	the	majority	of	high-
diabetes	areas	were	located	relatively	far	from	the	
nearest	public	recreation	facility.	In	Brampton,	
most	areas	with	high	rates	of	diabetes	among	
their	residents	were	located	at	least	1,000	m	
away	from	a	public	recreation	facility	(at	least	a	
14-minute	walk	each	way),	while	many	others	
were	at	least	2,000	m	away	(at	least	a	30-minute	
walk	each	way).	In	Mississauga,	roughly	half	of	
all	high-diabetes	areas	had	moderately	long	travel	
distances	(1,000	to	2,000	m)	and	half	had	even	
longer	distances	to	these	resources.	Similarly,	the	
majority	of	lower	diabetes	areas	in	Caledon	and	
south	Mississauga	also	had	relatively	long	travel	
distances	to	the	nearest	public	recreation	facility.	
However,	these	lower	diabetes	areas	are	generally	
comprised	of	higher	income	populations	that	
may	be	less	dependent	on	local	and	lower	cost	
public	recreation	facilities.	

There	are	few	public	recreation	facilities	within	
walking	distance	of	where	most	residents	of	
Peel	live.	This	means	that	most	Peel	residents	
probably	need	to	drive	a	car	to	access	a	public	
recreation	facility.	Having	such	facilities	within	
walking	distance	(along	with	other	common	
destinations	such	as	shops	and	services)	may	
encourage	routine	physical	activity	for	utilitar-
ian	purposes	(e.g.,	walking	to	get	to	and	from	
places).22,	29	This	is	an	important	point	because	
utilitarian	activity	is	the	most	important	source	
of	physical	activity	in	the	general	population.	
Additionally,	living	in	close	proximity	of	a	
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recreation	facility	may	be	especially	important	
for	providing	a	comfortable	space	to	be	physically	
active	in	a	climate	like	Canada’s	with	long,	cold	
winters	–	particularly	for	families	with	young	
children	and	older	people.		

Physical activity
About	half	of	Peel	residents	reported	being	
moderately-to-highly	physically	active	during	
leisure	time	(equivalent	to	walking	30	to	60	
minutes	a	day	or	more),	and	about	a	quarter	
reported	high	levels	of	activity	(equivalent	to	jog-
ging	20	minutes	or	walking	an	hour	a	day).	These	
levels	were	very	similar	to	both	provincial	and	
national	averages.32	Despite	the	overall	similarity,	
there	was	a	lot	of	variation	in	levels	of	activity	
across	Peel	Health	Data	Zones.	The	proportion	of	
residents	who	were	at	least	moderately	or	highly	
active	was	highest	in	west	and	south	Mississauga,	
and	in	Caledon	(except	in	east	Caledon).	
Residents	of	Brampton	and	east	Caledon	(near	
Bolton)	generally	reported	the	lowest	levels	
of	physical	activity	in	the	region.	Residents	of	
northeast	and	central	Mississauga	also	reported	
lower	levels	of	physical	activity.	With	the	excep-
tion	of	east	Caledon,	these	were	the	same	areas	
that	also	had	high	rates	of	diabetes	prevalence	
among	their	residents	(9.6%	or	higher).

Although	many	health	organizations	recommend	
accumulating	at	least	150	minutes	of	moder-
ate-	to	vigorous-intensity	physical	activity	per	
week	for	optimal	health	benefits,	there	is	growing	
evidence	that	even	lower	levels	of	activity	provide	
important	health	benefits.	Just	15	minutes	of	
moderate-intensity	activity	a	day	(e.g.,	brisk	
walking)	significantly	reduced	the	risk	of	prema-
ture	death	in	men	and	women	of	various	ages,	as	
well	as	in	people	at	high	risk	for	cardiovascular	
disease.33	This	is	important	for	individuals	who	
are	currently	inactive	–	increasing	activity	levels	
by	a	small	amount	is	much	more	feasible	than	
immediately	achieving	high	levels	of	physical	
activity.	This	has	important	implications	for	
developing	programs	and	messages	to	increase	
levels	of	routine	physical	activity	in	the	general	
population	(e.g.,	to	facilitate	higher	levels	of	daily	
walking	or	bicycling	for	transportation).		

Separate	rates	of	physical	activity	for	men	and	
women	in	Peel	were	not	available.	However,	
men	(particularly	younger	and	older	men)	
are	more	likely	to	participate	in	leisure-time	
physical	activities	than	women	of	similar	age.32	
Other	individual-level	factors	related	to	being	
less	physically	active	include	older	age,	lower	
socioeconomic	status,	being	an	immigrant	and	
non-White	ethnicity.32,	34	An	additional	limitation	
of	these	analyses	is	the	measurement	of	only	one	
type	of	physical	activity	(i.e.,	physical	activity	
during	leisure	time),	which	represents	a	portion	
of	a	person’s	total	daily	activity.	While	some	
people	who	are	inactive	during	their	leisure	time	
may	be	sufficiently	active	during	non-leisure	
hours	(e.g.,	during	work	hours)	to	derive	health	
benefits,	most	people	who	are	inactive	in	their	
leisure	time	are	also	less	active	in	other	aspects	
of	their	lives.32	Finally,	there	were	no	data	on	
levels	of	sedentary	activities	(e.g.,	sitting	for	long	
periods).	Sedentary	activities	increase	the	risk	of	
chronic	disease	and	premature	death	indepen-
dent	of	a	person’s	levels	of	physical	activity.4,	14,	15	
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In	contrast	to	the	strong	spatial	correspondence	
between	rates	of	physical	activity	and	diabetes,	
there	was	no	clear	spatial	relationship	between	
access	to	parks,	schools	or	public	recreation	
facilities,	and	rates	of	physical	activity.	That	is,	
rates	of	physical	activity	were	not	consistently	
lower	in	areas	that	had	worse	access	to	such	
physical	activity	resources,	nor	were	activity	rates	
consistently	higher	in	areas	with	better	access	to	
these	resources.	This	suggests	that	other	factors	
besides	spatial	proximity	to	places	to	be	physi-
cally	active	may	be	more	important	in	shaping	
individuals’	patterns	of	activity.	Compared	with	
Whites,	all	immigrant	and	ethnic	minority	
groups	(except	Aboriginals)	in	Canada	reported	
lower	levels	of	overall	physical	activity	and	were	
less	likely	to	participate	in	certain	types	of	activi-
ties,	including	walking,	endurance	activities	(e.g.,	
jogging,	swimming)	and	sports	(e.g.,	basketball,	
ice	hockey).34	However,	the	same	groups	were	
more	likely	to	participate	in	more	conventional	
forms	of	exercise	such	as	home-based	exercise	
and	aerobics	classes.	

Ethnocultural	characteristics	may	also	influence	
whether	a	person	is	aware	that	local	recreation	
facilities	exist	and	knows	of	the	various	pro-
grams/amenities	they	offer.	Patients	of	South	
Asian	background	with	coronary	heart	disease	
were	much	less	aware	of	any	facilities	for	physical	
activity	near	where	they	lived	compared	with	
White	patients;	they	were	also	more	likely	to	have	
diabetes.35	Such	results	highlight	the	fact	that	
geographic	access	to	recreation	spaces	does	not	
necessarily	equal	access	as	individuals	perceive	it.	
This	is	an	inherent	limitation	of	most	measures	
of	geographic	access	that	readers	must	keep	in	
mind	when	interpreting	the	results	of	these	and	
similar	analyses.	

conclusions and 
iMPlications 
Being	physically	active	is	critical	for	both	pre-
venting	and	managing	diabetes.	Limited	access	
to	places	to	be	physically	active	can	pose	a	real	
obstacle	to	achieving	adequate	levels	of	activ-
ity	required	to	achieve	health	benefits.	In	this	

chapter,	the	availability	of	and	access	to	various	
recreation	resources	across	Peel,	as	well	as	rates	of	
diabetes	and	leisure-time	physical	activity	among	
Peel	residents,	were	examined.	

Parks	and	schools	were	generally	well	distributed	
across	Peel’s	residential	areas.	Most	residents	
lived	within	less	than	a	10-minute	walk	of	the	
nearest	park	or	school.	In	contrast,	access	to	
larger	park	spaces	(which	may	support	physical	
activity	more	strongly	than	smaller	parks)	and	
public	recreation	facilities	was	less	even,	with	the	
majority	of	residents	not	living	within	walking	
distance	of	such	a	resource	(which	may	hinder	
use).	Land	use	patterns	in	Peel	that	separate	
residential	areas	from	all	other	types	of	land	uses	
may	be	responsible	for	some	of	these	trends.	
In	areas	where	access	to	recreation	resources	is	
poor,	community	programs	and	other	initiatives	
to	encourage	people	to	be	more	active	may	be	
ineffective	and	insufficient	if	residents	cannot	
easily	access	appropriate	spaces	and	facilities.	

The	analyses	in	the	atlas	show	no	clear	cor-
respondence	between	access	to	public	recreation	
spaces	and	rates	of	diabetes	or	physical	activity.	
This	may	be	due,	at	least	in	part,	to	a	low	level	of	
variation	in	access	to	these	facilities	across	Peel	
(i.e.,	most	areas	were	located	relatively	far	from	
a	public	recreation	facility).	These	findings	also	
highlight	the	fact	that	the	existence	of	recreation	
resources	in	a	neighbourhood	does	not	ensure	
that	residents	will	actually	use	these	resources.30	
It	is	certainly	not	only	the	spatial	proximity	to	
a	resource,	but	also	the	aesthetics,	design	and	
safety	of	recreation	spaces,	and	cultural	and	
social	factors,	that	influence	whether	people	will	
use	a	resource.34-36	Thus,	in	areas	where	there	is	
good	access	to	parks	and	recreation	facilities,	
health	promoters	should	focus	on	increasing	
residents’	awareness	that	these	resources	exist	
and	on	overcoming	any	social,	environmental	
and	cultural	barriers	to	their	use.	Across	Peel,	
population-wide	efforts	to	increase	residents’	
awareness	of	the	importance	of	achieving	optimal	
levels	of	physical	activity	for	health	will	also	
continue	to	be	very	important.

Overall	levels	of	leisure-time	physical	activity	
self-reported	by	Peel	residents	were	very	similar	
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to	the	provincial	and	national	averages.	However,	
activity	levels	varied	considerably	across	the	
region:	residents	of	east	Caledon,	Brampton	and	
portions	of	central	and	northeast	Mississauga	
reported	the	lowest	levels	of	activity.	This	is	of	
great	concern	because	the	majority	of	these	areas	
are	also	home	to	a	large	proportion	of	residents	
belonging	to	ethnic	groups	that	have	a	genetic	
predisposition	to	developing	type	2	diabetes	at	a	
younger	age	and	lower	body	weight	(see	Chapter	
4	for	a	more	detailed	discussion	of	ethnicity	in	
relation	to	diabetes).

Health	promotion	initiatives	must	consider	
ethnocultural	factors	when	designing	interven-
tions	to	increase	levels	of	physical	activity	among	
Peel	residents,	particularly	for	those	at	high	risk	
of	being	physically	inactive	and	of	developing	
chronic	disease.	For	example,	programs	designed	
to	target	specific	ethnocultural	or	immigrant	
subgroups	in	Peel	may	include	consultation	with	
local	residents	to	find	out	which	types	of	physical	
activity	these	groups	prefer.34	

aPPEndix 6.a – 
rEsEarcH 
MEtHodology
Data sources

Parks, schools and recreation facilities  
•	 Data	on	park	locations	and	park	areas	in	2009	

were	obtained	from	the	Region	of	Peel.	The	
following	categories	of	parks	were	included:	
school	parks	(including	private	schools),	
conservation	areas,	forest	management	areas,	
city	parks	and	parkettes,	and	provincial	
parks.	In	these	data,	some	parks	were	repre-
sented	as	multiple	adjacent	polygons.	These	
adjacent	polygons	were	aggregated	and	park	
boundaries	were	generalized	to	reduce	the	
computational	power	required	for	analysis.	
In	total,	1,134	parks	ranging	in	size	from	89	
square	metres	to	4.6	square	kilometres	were	
included	in	these	analyses.	
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•	 The	Region	of	Peel	supplied	data	on	all	public	
and	other	(e.g.,	Catholic)	schools	for	2009,	
which	totaled	425.	Four	schools	in	these	data	
were	marked	as	closed	and	were	thus	removed,	
leaving	421	schools	that	were	included	in	the	
analyses.	

•	 The	Region	of	Peel	provided	data	on	public	
recreation	facilities	in	the	region	in	2010.	These	
facilities	included	community	centres,	recre-
ation	centres,	indoor	and	outdoor	swimming	
pools,	arenas,	artificial	ice	rinks,	gymnasiums	
and	sports	centres,	soccer	fields	and	tennis	
courts.	There	was	some	overlap	between	spaces	
of	recreation	and	parks,	since	many	soccer	
fields	are	located	within	city	parks.	

•	 The	locations	of	416	private	recreation	facilities	
(i.e.,	facilities	not	operated	by	local	municipali-
ties)	in	2010	were	obtained	from	a	proprietary	
commercial	database	(Dunn	&	Bradstreet,	
Inc).	These	facilities	included	private	athletics	
clubs	and	gyms,	health	clubs,	martial	arts	and	
yoga	studios,	golf	or	country	clubs,	curling	
clubs,	racquetball	and	squash	clubs,	tennis	
clubs,	ice-skating	and	in-line	skating	rinks,	
swimming	clubs,	gymnastics	clubs,	soccer	
and	hockey	clubs,	horseback	riding	facilities	
and	sailing	clubs.	Although	these	facilities	are	
not	universally	accessible,	their	locations	were	
included	in	the	analyses	because	they	may	
serve	to	fill	in	gaps	in	public	facilities’	services,	
especially	in	higher	income	neighbourhoods.	

•	 For	density	of	resources	per	10,000	population	
by	census	tract,	the	2006	Canadian	Census	was	
used	to	derive	the	total	population	within	each	
census	tract.	

diabetes Prevalence 
•	 Age-	and	sex-standardized	diabetes	prevalence	

rates	per	100	people	were	calculated	using	
the	Ontario	Diabetes	Database	(ODD)	and	
other	administrative	data	sources	held	at	
the	Institute	for	Clinical	Evaluative	Sciences	
(ICES)	(see	Appendix	2.A	for	a	more	detailed	
description).	

•	 In	order	to	remove	any	influence	due	to	
differences	in	the	population’s	age	and	sex	

distribution	across	census	tracts	or	Peel	Health	
Data	Zones	(PHDZs),	the	rates	of	diabetes	
prevalence	were	standardized	to	the	1991	
Canadian	Census	population.

Physical activity 
•	 Data	on	self-reported	physical	activity	during	

leisure	time	among	Peel	residents	age	12	or	
older	came	from	Statistics	Canada’s	Canadian	
Community	Health	Surveys	(CCHS).	Due	
to	the	size	and	sampling	of	the	CCHS,	levels	
of	physical	activity	could	not	be	reported	by	
census	tract;	instead,	the	larger	PHDZs	were	
used.	In	order	to	reach	an	adequate	sample	
size,	CCHS	cycles	2003	(Cycle	2.1),	2005	
(Cycle	3.1)	and	2007/2008	were	combined	
using	statistical	methods	that	take	into	account	
the	survey	design	and	weighting	techniques.	

•	 To	determine	levels	of	physical	activity,	the	
derived	variable	“Leisure	Time	Physical	
Activity	Index”	in	the	CCHS	was	used.	This	
index	categorizes	respondents	as	being	“active”,	
“moderately	active”	or	“inactive”	based	on	the	
total	amount	of	energy	–	in	kilocalories	per	ki-
logram	of	body	weight	–	that	each	respondent	
expends	on	an	average	day.	This	total	energy	
expenditure	was	estimated	from	all	activities	
lasting	more	than	15	minutes	that	respondents	
reported	engaging	in	during	their	leisure	time	
over	the	previous	three	months.	To	determine	
patterns	of	physical	activity	among	Peel	resi-
dents,	the	proportion	of	all	respondents	who	
were	classified	as	either	at	least	moderately	
active	or	active	was	calculated.	Individuals	
classified	as	moderately	active	used	between	
1.5	and	3	kilocalories	per	kilogram	of	body	
weight	per	day	(e.g.,	walking	30	to	60	minutes	
a	day	or	engaging	in	three,	hour-long	exercise	
classes	per	week).32	Individuals	classified	as	
active	used	3	or	more	kilocalories	per	kilogram	
of	body	weight	per	day	(e.g.,	walking	an	hour	a	
day	or	jogging	20	minutes	a	day).32	

•	 In	order	to	remove	any	influence	due	to	
differences	in	the	population’s	age	and	sex	
distribution	across	census	tracts	or	PHDZs,	
the	physical	activity	rates	were	standardized	to	
the	1991	Canadian	Census	population.
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•	 Statistics	Canada’s	specific	guidelines	for	
reporting	estimates	based	on	CCHS	data	was	
followed	(see	Appendix	2.A	for	more	details	
about	these	reporting	guidelines).	Separate	
rates	of	physical	activity	in	men	and	women	
were	not	reportable	because	of	the	large	
coefficient	of	variation	in	many	PHDZs	for	the	
sex-specific	rates.	

analysis
The	availability	and	accessibility	of	parks,	schools	
and	public	recreation	facilities	across	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.,	recreation	facilities	
across	the	region).	This	method	provided	an	
opportunity	to	determine	where	services	were	
located	and	whether	certain	resources	existed	
in	specific	neighbourhoods.	

•	 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	recreation	facilities	per	10,000	
residents).	This	method	identified	where	
resoures	were	located	in	relation	to	where	
people	lived	and	which	neighbourhoods	had	
more	resources	per	capita	than	others.	

Access/accessibility,	as	shown	on	the	accessibility	
maps,	was	measured	as	the	shortest	distance	
(along	the	street	network)	from	each	point	across	
Peel	region	in	a	150-metre	grid	of	starting	points	
to	the	nearest	resource	location	(e.g.,	the	distance	
along	the	network	of	streets	and	highways	lead-
ing	to	a	recreation	centre).	

The	spatial	relationship	between	the	accessibil-
ity	measures	and	rates	of	diabetes	prevalence	
that	were	either	much	higher	(20%	or	more)	or	
much	lower	(20%	or	less)	than	the	GTA	average	
diabetes	rate	(9%)	were	also	evaluated.	For	each	
Peel	census	tract,	the	diabetes	rate	was	divided	
by	the	overall	GTA	rate	in	order	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	leisure-time	physi-
cal	activity	in	each	PHDZ	was	depicted	using	
shaded	(choropleth)	maps.	Associated	rates	of	
age-	and	sex-standardized	diabetes	prevalence	
in	each	PHDZ	were	overlaid	on	this	map	us-
ing	proportional	symbols	(circles).	The	three	
categories	of	diabetes	prevalence	were	derived	
from	population-weighted	tertiles	of	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	to	create	a	reasonable	distribution	of	rates	
across	the	small	number	of	these	relatively	large	
spatial	units.
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