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DATA METHODS

General Methods

Within the majority of tables and figures of this 
report, values are presented to one decimal of 
precision while values in the text of the report 
are rounded to the nearest whole number. Due 
to rounding, some values may sum to more or 
less than 100%.

To ensure confidentiality, data were suppressed 
under the following conditions:
•	 Canadian	Community	Health	Survey	
(CCHS):	Unweighted	numerators	or	counts	
less than 10 individuals and denominator 
counts	of	less	than	30.	Suppressed	data	
are noted within the report as “NR – not 
releasable due to small numbers”.

•	 Rapid	Risk	Factor	Surveillance	System	
(RRFSS):	Unweighted	numerators	or	counts	
with	less	than	five	individuals.	Suppressed	
data are noted within the report as “NR – 
not releasable due to small numbers”.

•	 Mortality	or	emergency	department	data	
counts with less than five individuals were 
suppressed.

•	 Early	Development	Instrument	(EDI)	
data with denominators less than 15 were 
suppressed.

When comparing mortality or emergency 
department data for two populations, 
differences in the respective age distributions 
were controlled for by using age-standardized 
rates. This minimizes the effect of differences 
in age distributions between populations 
so that observed differences can then be 
attributed to factors other than age. The direct 
age-standardization method was used for the 
calculation	of	rates	with	the	1991	Canadian	
population being used as the ‘standard’ 
population.

For	figures	and	tables	related	to	marital	status	or	
highest level of education, only those residents 
aged 25 to 64 years were included, to avoid 
confounding the relationship observed with age 
(i.e.,	that	younger	persons	are	not	as	likely	to	be	
married or to have completed their education 
and	older	people	are	more	likely	to	be	widowed	
or	to	have	lower	attained	levels	of	education).

For Census Data:
Immigrant	status	is	defined	as	follows:
•	 Recent	Immigrant:	arrived	in	Canada	within	

the past five years.
•	 Long-term	Immigrant:	resident	of	Canada	

for more than five years.
•	 Non-Immigrant:	Canadian-born	population.
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For Canadian Community Health Survey Data:
Immigrant	status	is	defined	as	follows:
•	 Recent	Immigrant:	arrived	in	Canada	within	

the past 10 years;
•	 Long-term	Immigrant:	resident	of	Canada	

for 11 or more years; and
•	 Non-Immigrant:	Canadian-born	population.

For	analyses	using	the	Canadian	Community	
Health	Survey	(CCHS)	or	the	Rapid	Risk	Factor	
Surveillance	Survey	(RRFSS),	outcomes	of	
interest	where	a	missing,	do	not	know	or	refused	
response was greater than five per cent are 
included in the denominator. This is a different 
approach to previous reports and may result in 
numerical differences between reports.

Unless	otherwise	stated,	all	data	presented	from	
the	CCHS	and	RRFSS	have	been	weighted	to	
account for the sampling method used.

Within	the	CCHS,	income,	education,	ethnicity	
and immigrant status were categorized as follows:

CCHS Income:
Based on the self-reported total household 
income and the number of individuals in the 
household;	four	ranked	income	categories	were	
developed as shown in Table 8.1.

Using	the	Canadian	Community	Health	Survey	
(CCHS),	education	is	categorized	into	the	
following:
•	 Less	than	high	school,
•	 High	School,
•	 Other	post-secondary	and
•	 Post-secondary.

CCHS	ethnicity	is	categorized	into	the	following	
based on the population aged 12 years and older 
who responded to the question about their 
cultural	and	racial	background	at	the	time	of	
the interview. The pre-defined categories in the 
survey were:
•	 White;
•	 East/Southeast	Asian	-	includes	Chinese,	
Filipino,	Southeast	Asian	(e.g.,	Cambodian,	
Indonesian,	Laotian,	Vietnamese),	Japanese,	
Korean;

•	 West	Asian/Arab	-	includes	Arab	and	West	
Asian	(e.g.,	Afghan,	Iranian);

•	 South	Asian	(e.g.,	East	Indian,	Pakistani,	Sri	
Lankan);

•	 Latin	American	(e.g.,	Mexican,	Caribbean,	
South	American);	and

•	 Black.

Table 8.1
Household Income Categories,
Canadian Community Health Survey

Income Level Income-Level Number of people  Total household
 Name in the household income

I1 Low-Lower Middle 1 – 2 people <$14,999
  3 – 4 people <$19,999
  5+ people <$29,999

I2 Middle 1 – 2 people $15,0000 to $29,999
  3 – 4 people $20,000 to $39,999
  5+ people $30,000 to $59,999

I3 Upper Middle 1 – 2 people $30,000 to $59,999
  3 – 4 people $40,000 to $79,999
  5+ people $60,000 to $79,999

I4 Highest 1 – 2 people More than $60,000
  3 or more More than $80,000

Source: Canadian Community Health Survey, Statistics Canada
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•	 Aboriginal	people	of	North	America	(e.g.,	
North	American	Indian,	Métis,	Inui/Eskimo)

•	 Other	(multiple	responses	across	categories	
defined	here,	and	non-response/don’t	know/
refusal).

When	making	international	comparisons,	
countries selected for inclusion were those at the 
top	and	bottom	of	the	ranking	(e.g.,	the	countries	
with	the	highest	and	lowest	Gini	coefficient)	as	
well	as	countries	where	the	majority	of	Peel’s	
immigrants	were	born.	This	included:	India,	
United	Kingdom,	Italy,	China,	Portugal,	Poland,	
Jamaica	and	the	United	States.

Chapter Specific Methods

Chapter 2 – The Determinants of Health 
in Peel

Map	2.4	shows	the	after-tax	median	household	
income and the proportion of recent immigrants 
(those who immigrated between 2001 and 
2006).	For	each	census	tract,	the	percentage	of	
recent immigrants was calculated and the census 
tracts	were	ranked	and	classified	into	quintiles	
with an equal number of census tracts in each 
group.	After-tax	median	household	income	was	
classified into five, roughly equal groups, with 
each grouping encompassing the nearest five 
hundred or thousand.

Chapter 3: Relationships amongst the 
Determinants of Health

For	this	report,	four	separate	health	outcome	
models were developed specific to self-rated 
health,	binge	drinking,	smoking	status	and	
overweight or obesity. Data from cycles 1.1, 2.1, 
3.1	and	4.1	of	the	Canadian	Community	Health	
Surveys	were	used	for	the	analyses.

Self-rated	poor	health	was	defined	as	the	
proportion of respondents who reported fair or 
poor health.

Binge	drinking	was	defined	as	the	proportion	of	
respondents	who	reported	drinking	five	or	more	
alcoholic	drinks	on	one	occasion	at	least	once	a	
month over the preceding twelve months. 

Current	smokers	were	defined	as	a	person	who	
smokes	daily	or	occasionally	and	has	smoked	at	
least	100	cigarettes	in	their	lifetime	and	smoked	
on some days in the past 30 days. Respondents 
who	were	former	smokers	(daily	and	occasional)	
were	grouped	with	those	who	never	smoked	and		
were	categorized	as	non-smokers.	

Overweight	or	obesity	was	defined	as	the	
proportion	of	respondents	who	had	a	Body	Mass	
Index	of	25	or	greater	(i.e.,	with	overweight	
defined as 25-29.9, and obese classified as 
greater	than	30).	

Independent Variables

The determinants of health analyzed in all 
four models were age, sex, household income 
level, educational level of respondent, racial 
group, immigrant status, marital status, sense of 
belonging to the local community, self-perceived 
life	stress	and	work	status	in	the	past	week.	
Other	risk	factors	found	in	the	literature	that	
were relevant to each health outcome were also 
included in the appropriate models.

Household income level 
Household	income	level	was	derived	using	the	
total household income and the number of 
people living in the household. The variable was 
categorized as lowest to middle, upper-middle 
and highest, with the referent group being 
respondents in the upper-middle category. 

Educational level of respondent 
The educational level was defined as the highest 
level of education reported by the respondent. 
The variable was categorized as less than 
secondary school education, secondary graduate, 
other post-secondary education, and post-
secondary graduate. Respondents who were 
post-secondary graduates were defined as the 
referent group.

Ethnicity
The variable for ethnicity was categorized into 
respondents who identified as the following: 
White,	Black,	East	or	Southeast	Asian,	West	
Asian	or	Arab,	South	Asian,	Latin	American	
or	Other	racial	origins	(including	multiple	
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origins).	Due	to	small	sample	size,	respondents	
identifying	as	Latin	American	and	Other	racial	
origins were grouped together for all models. 
Respondents who self-reported as being ‘White’ 
were defined as the referent group.

Immigrant status
A	variable	for	immigrant	status	was	derived	
using reported time since immigration to 
Canada.	Respondents	were	categorized	as	recent	
immigrants if they immigrated 10 or less years 
ago, and long-term immigrants were defined as 
those	who	immigrated	to	Canada	11	years	ago	or	
longer. Respondents who were non-immigrants 
(i.e.,	Canadian-born	repondents)	were	defined	
as the referent group.

Marital status
The variable describing marital status consists 
of three categories. Respondents were grouped 
as currently married or in a common-law 
relationship	(referent	group);	divorced,	separated	
or widowed; or single. 

Sense of belonging to the local community
A	self-reported	variable	was	used	to	measure	
respondents’ sense of belonging to the local 
community. The variable was grouped into two 
categories—very strong or somewhat strong 
(referent	group),	and	somewhat	weak	or	very	
weak.	

Self-perceived life stress
The variable for self-perceived life stress was 
similarly dichotomized into respondents who 
reported being extremely stressed or quite a bit 
stressed, and those reporting not at all being 
stressed, not very stressed or being a bit stressed. 
The latter was used as the referent group.

Employment status in past week
The employment status of respondents was 
categorized	as	those	who	reported	being	at	work	
in	the	last	week	or	were	absent	from	work	last	
week	(referent	group),	and	those	who	reported	
having	no	job	last	week.	Respondents	who	
reported	being	permanently	unable	to	work	
were excluded from the analysis due to the small 
sample	size	in	Peel.	

Self-perceived health
The variable for self-perceived health was 
included in all four models, and consisted of two 
categories: excellent, very good or good health, 
and fair or poor health. Respondents reporting 
excellent, very good or good health were used as 
the referent group.

Weekly alcohol consumption
Weekly	alcohol	consumption	was	defined	as	the	
proportion	of	current	drinkers	who	consumed	
alcohol	at	least	once	per	week	in	the	past	12	
months. The variable was included in the models 
for	smoking	and	overweight	or	obesity,	and	
was dichotomized into those respondents who 
consumed	alcohol	on	a	weekly	basis,	and	those	
who	did	not	(referent	group).	

Smoking status

Smoking	status	was	included	as	an	independent	
predictor	in	the	analysis	for	binge	drinking	and	
overweight or obesity. The variable consisted of 
two	categories:	current	smoker	and	non-smokers	
or	former	smoker	(referent	group).

Physical Activity Level
Physical	activity	levels	were	defined	using	
calculated energy expenditure values, and were 
categorized	as	active	(referent	group),	moderate	
and inactive. The variable was included in the 
analyses for all four models.

Fruit and vegetable consumption
A	dichotomous	variable	for	fruit	and	vegetable	
consumption was created and included in the 
model for overweight or obesity. The variable 
categorized respondents into those who reported 
consuming fruit and vegetables five or more 
times	per	day	(referent	group),	and	those	who	
reported consuming fruit and vegetables less 
than five times per day. 
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Someone smokes in the home
A	dichotomous	variable	was	created	to	assess	
whether household members or regular visitors 
smoke	inside	the	home	every	day	or	almost	
every	day	(yes/no).	The	variable	was	included	
in	analyses	for	the	smoking	and	binge	drinking	
models.	Those	who	reported	no	smoking	in	the	
home were used as the referent group.   

Injured in past twelve months
Survey	respondents	were	asked	if	they	had	
sustained an injury in the preceding 12 months 
that was serious enough to limit their normal 
activities	(yes/no).	The	variable	excluded	
repetitive strain injuries. Those who reported no 
injury were established as the referent group. 

Inclusion and Exclusion Criteria

The present analyses were restricted to residents 
of	the	region	of	Peel	who	were	18	years	of	age	
and	older.	In	order	to	accurately	measure	Body	
Mass	Index	(BMI)	in	the	overweight	and	obesity	
model, persons less than 3 feet tall or greater 
than 6 feet 11 inches were excluded from the 
analyses as well as lactating or pregnant women. 

Statistical Analysis

Analysis	was	performed	using	SPSS	statistical	
software	19.0.	Common	variables	were	
identified across each individual cycle and were 
combined	to	create	a	merged	data	set.	Changes	
in questionnaire content across each cycle 
were considered prior to merging to ensure the 
appropriateness	of	combining	cycles.	For	the	
final logistic regression analyses, a bootstrap 
procedure	developed	by	Statistics	Canada	to	
account for the complex sampling design of the 
survey was used to generate robust estimates and 
confidence intervals. 

Exploratory	modelling	was	conducted	using	
a	block	approach.	All	determinants	of	health	
variables were selected for inclusion in the 
model.	Additional	explanatory	variables	
identified in the literature were also considered 
for	inclusion.	Missing	data	were	excluded	from	
the analyses. 

Collinearity	Diagnostics	were	conducted	
using	the	variance	inflation	factor	(VIF)	and	
Tolerance	(TOL).	In	all	models,	the	variable	
of inflation was less than five for each variable 
indicating no problems with collinearity 
among the covariates.187	Odds	ratios	and	95%	
confidence intervals were generated.

Effect	modification	was	not	assessed	in	the	
present models, as the bootstrap program did 
not allow for the inclusion of interaction terms. 
However,	based	on	the	previous	literature,	
the	models	for	current	smoking	status	and	
overweight or obesity were stratified by sex, and 
analyses were run to assess the presence of effect 
modification.50,188 Due to insufficient cell counts, 
stratification by sex could not be carried out for 
binge	drinking.	

There are several limitations which may have 
important impacts on the results of this analysis. 
First,	due	to	their	availability	in	the	Canadian	
Community	Health	Survey,	there	were	
important determinants of health that could 
not be included – for example social support or 
the social and physical environment indicators. 
Alternatively,	some	variables	of	importance	
were not included because they were not 
consistently collected or were not measured 
in	a	useful	way	(e.g.,	language	spoken	at	home	
changed	between	cycles).	Also,	determinants	
may not have been measured in a manner which 
would reflect distinctions in fair or poor health 
status.	The	process	of	combining	years	of	CCHS	
data will also dilute any changes that might 
have	occurred	over	the	years	from	2000/2001	
to	2007/2008.	Finally,	even	with	four	cycles	of	
the	Canadian	Community	Health	Survey,	the	
unweighted	Peel	sample	was	small	and	may	not	
have been able to detect true differences where 
they may exist (e.g., education and self-rated 
general	health).
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Chapter 4: The Marginalization Index – A 
Peel Perspective

The	OnMarg	index	was	empirically	derived	
using factor analysis and is available as a 
continuous measure or in quintiles. The 
loadings for each factor were used to compute 
four separate indices for residential instability, 
material deprivation, dependency and ethnic 
diversity from the factor scores generated for 
each	subject.	Previous	literature	has	found	
that the dimensions of residential instability 
and material deprivation capture the concept 
of chronic stress to a much larger degree than 
ethnic diversity and dependency. The latter two 
measures reflect demographic characteristics 
related to ethnicity and population age-structure 
and were therefore used as neighbourhood-level 
control variables in the analysis.50 

Emergency	department	visits	and	hospital	
discharge data for 2006 were used with the 
OnMarg	Index	data	to	conduct	the	analyses	
found in this chapter. 


