
The use of area-based indicators of socio-economic status has
a long history, and as more databases become available and
interest in population health research and monitoring grows,

so does the use of so-called “area-based deprivation indices”
or ABDIs.1 As a result of this growing interest, the Canadian 
Marginalization Index (CAN-Marg) was developed from existing
area-based research and theory linking neighbourhood marginal-
ization with poor health. Developed by a Toronto-based research
team in 2006, the CAN-Marg is a census-based, geographically
derived index for use in research that seeks to understand inequal-
ities in health and other social problems related to health among
either population groups or geographic areas.

CAN-Marg goes beyond the traditional definitions of exclusion
primarily captured by past and current ABDIs.2-9 Most existing
ABDIs have a strong focus on aspects of material deprivation, such
as income, car ownership and home ownership. This focus is based
on a model that emphasizes economic inequality as paramount.
However, as societies in the affluent countries of the world have
changed over the past 30-40 years, there are other facets of inequal-
ity that may be just as important for health. CAN-Marg, therefore,
is a multifaceted index, allowing researchers and policy and pro-
gram analysts to examine multiple dimensions of marginalization
in urban and rural Canada and the effects of those dimensions of
inequality on health and other social outcomes. CAN-Marg has
been developed with reference to marginalization, which is a
process that creates inequalities along multiple axes of social dif-

ferentiation in Canada.10 The four dimensions included in the
index are residential instability, material deprivation, ethnic con-
centration and dependency.

CAN-Marg was developed by building initially on a theoretical
framework based on previous work in the field of deprivation and
marginalization, but in its development we also allowed for the
possibility that other forms of marginalization, for example, mar-
ginalization by ethno-racial identity, immigration status, life-cycle
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stage and household composition, could be included empirically.2-9

With this expanded theoretical conception of the different forms of
marginalization in contemporary society, a broader set of potential
census indicators were assembled and the index was then empiri-
cally derived using principal components factor analysis.11,12 Our
desire was to create an index that captured the nature of between-
place variation in a broad set of marginalization indicators and that
was independent of any association with health outcomes, so as to
avoid any circular or tautological reasoning (i.e., the argument that
the index is a good measure for use in health research because it is
associated with health). That said, later in this paper we do show its
performance in predicting population health outcomes.

The purpose of this paper is to describe CAN-Marg, show its sta-
bility across time periods and across geographic areas (e.g., cities
and rural areas), and illustrate its association with health and
behavioural outcomes. The latter is an important aspect of the proj-
ect since CAN-Marg itself does not contain health information, yet
many researchers have found that marginalization, as measured by
area-based composite indices, correlates strongly with measures of
health status.8,9,13-18

Creating the Canadian Marginalization Index
The selection of neighbourhood characteristics for this analysis was
guided by previous research on ABDIs6,9,17,19 and on contemporary
theoretical perspectives on inequality and marginalization in Cana-
dian society.10,20 The literature on deprivation and residential insta-
bility was pivotal as a starting point and provided the input
variables for factor analysis.6,9,10,17,19,20 The initial analysis was con-
ducted using 2001 census tract (CT) data (urban areas). In total,
42 measures from the census data were created for input into factor
analysis. Measures with low factor loadings were removed on an
iterative basis, after which four factors emerged with 18 CT meas-
ures remaining. Factors were constructed using oblique rotation,
which allows the factors to co-vary.11,12,21 We also estimated an
orthogonal factor matrix that yielded substantively identical

results. We repeated factor analysis using the same 18 census meas-
ures for dissemination areas (DAs) (2001 and 2006) and 2006 CTs.

Table 1 shows the indicators associated with each dimension of
marginalization. The correlations between the indicators and their
respective marginalization dimensions were fairly stable across time
and geographic area, the majority being above 0.65. The factor
loadings were also fairly stable (most >0.50). Those for proportion
below the low income cut-off (see material deprivation) were lower
in 2006 (<0.50). Historically, income has been a primary compo-
nent of deprivation indices, so there is a theoretical rationale for its
placement in the deprivation dimension.3,4,19 In general, however,
the factor loadings and eigenvalues were similar within dimensions
by year and geographic area, and the percentage variance explained
by the four dimensions ranged from 70% to 80% (Table 2). Resi-
dential instability was the dominant dimension with the highest
eigenvalues of the four dimensions, followed by material depriva-
tion, dependency and ethnic concentration.

Factor loadings were used to compute factor scores, which
allowed us to create a separate continuous index for each of the
four dimensions. Each dimension is an asymmetrically standard-

CANADIAN JOURNAL OF PUBLIC HEALTH • SEPTEMBER/OCTOBER 2012 S13

CANADIAN MARGINALIZATION INDEX

Table 1. Factor Loadings (FL) and Correlations (R) for the Four Dimensions of CAN-Marg

Census Tracts Dissemination Areas
2001 2006 2001 2006

FL R FL R FL R FL R
Residential Instability

Proportion living alone 96 0.94 96 0.95 89 0.89 90 0.90
Proportion of youth population aged 5-15* 95 0.88 79 0.66 74 0.71 70 0.65
Crowding: Average number of persons per dwelling* 93 0.90 92 0.89 87 0.83 86 0.82
Proportion multi-unit housing 80 0.87 81 0.88 85 0.87 85 0.87
Proportion of the population that is married/common-law* 75 0.89 71 0.87 80 0.87 78 0.85
Proportion of dwellings that are owned* 71 0.87 69 0.87 80 0.86 78 0.85
Proportion of residential mobility (same house as 5 years ago) 61 0.60 56 0.54 68 0.63 60 0.55

Material Deprivation
Proportion 25+ without certificate, diploma or degree 90 0.77 89 0.74 76 0.72 76 0.72
Proportion of lone-parent families 82 0.85 82 0.84 52 0.59 51 0.58
Proportion government transfer payment 77 0.87 52 0.49 70 0.80 70 0.79
Proportion unemployment 15+ 72 0.78 61 0.72 70 0.69 64 0.63
Proportion below low income cut-off 65 0.86 49 0.78 51 0.71 39 0.60
Proportion of homes needing major repair 56 0.54 68 0.68 57 0.49 57 0.52

Dependency
Proportion of seniors (65+) 88 0.90 89 0.91 88 0.91 89 0.92
Dependency ratio (0-14 + 65+)/(15-64) 91 0.86 92 0.89 79 0.69 84 0.77
Labour force participation rate (aged 15 and older)* 78 0.83 80 0.84 78 0.79 76 0.78

Ethnic Concentration
Proportion of 5-year recent immigrants 95 0.93 93 0.92 88 0.84 85 0.83
Proportion of visible minority 97 0.93 96 0.90 96 0.89 94 0.87

* Reverse coded

Table 2. Eigenvalues and Variance Explained for the Four
Dimensions of CAN-Marg

Marginalization Census Dissemination
Dimension Tracts Areas

2001 2006 2001 2006
Residential Instability

Eigenvalue 7.92 7.03 6.31 6.02
Proportion of variance explained 0.44 0.39 0.35 0.33

Material Deprivation
Eigenvalue 2.77 2.75 2.96 1.95
Proportion of variance explained 0.15 0.15 0.16 0.11

Dependency
Eigenvalue 2.31 1.60 2.09 2.99
Proportion of variance explained 0.13 0.09 0.12 0.17

Ethnic Concentration
Eigenvalue 1.55 2.20 1.48 1.54
Proportion of variance explained 0.09 0.12 0.08 0.09
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Table 3. Mixed Regression Model Results from Merged CAN-Marg and Combined CCHS 3.1 and 2007/08, Canada

Odds Ratios (confidence intervals)
Outcome Quintile Residential Instability Material Deprivation Dependency Ethnic Concentration
Health Behaviours
Binge drinking Q2 1.07 (1.02,1.11) 0.99 (0.95,1.03) 0.86 (0.83,0.90) 1.05 (1.01,1.09)
(>5 drinks ≥once/month) Q3 1.06 (1.02,1.11) 1.01 (0.97,1.05) 0.82 (0.79,0.86) 1.06 (1.03,1.11)

Q4 1.06 (1.02,1.11) 1.01 (0.97,1.05) 0.80 (0.77,0.84) 1.06 (1.02,1.10)
Q5 1.09 (1.05,1.14) 1.06 (1.02,1.11) 0.70 (0.67,0.73) 0.79 (0.75,0.82)

Overweight Q2 1.15 (1.11,1.18) 1.12 (1.09,1.15) 1.04 (1.01,1.07) 0.92 (0.89,0.94)
(BMI* ≥25 kg/m2) Q3 1.13 (1.10,1.17) 1.19 (1.15,1.23) 1.12 (1.09,1.15) 0.84 (0.81,0.86)

Q4 1.09 (1.06,1.13) 1.24 (1.20,1.27) 1.22 (1.18,1.25) 0.78 (0.76,0.80)
Q5 0.93 (0.91,0.96) 1.35 (1.31,1.39) 1.29 (1.25,1.33) 0.64 (0.62,0.66)

Flu shot in past year Q2 1.09 (1.05,1.14) 1.01 (0.97,1.05) 1.22 (1.18,1.27) 0.99 (0.96,1.02)
Q3 1.10 (1.06,1.14) 0.98 (0.94,1.01) 1.34 (1.30,1.39) 0.95 (0.92,0.99)
Q4 1.17 (1.13,1.21) 0.97 (0.94,1.01) 1.44 (1.39,1.49) 0.87 (0.84,0.90)
Q5 1.17 (1.13,1.21) 0.89 (0.86,0.92) 1.81 (1.75,1.87) 0.86 (0.83,0.90)

Current smoker Q2 1.24 (1.19,1.30) 1.35 (1.29,1.41) 0.93 (0.89,0.97) 0.98 (0.94,1.02)
Q3 1.40 (1.34,1.46) 1.61 (1.54,1.68) 0.97 (0.93,1.01) 1.00 (0.96,1.04)
Q4 1.57 (1.51,1.64) 1.89 (1.81,1.97) 0.98 (0.94,1.02) 0.99 (0.96,1.03)
Q5 1.74 (1.67,1.82) 2.44 (2.35,2.54) 0.93 (0.89,0.97) 0.83 (0.79,0.86)

Inactive Q2 1.09 (1.05,1.13) 1.16 (1.12,1.19) 1.01 (0.98,1.05) 0.94 (0.91,0.97)
Q3 1.13 (1.10,1.17) 1.29 (1.25,1.33) 1.06 (1.03,1.10) 0.91 (0.88,0.94)
Q4 1.18 (1.14,1.22) 1.44 (1.40,1.49) 1.11 (1.08,1.15) 0.89 (0.86,0.92)
Q5 1.32 (1.27,1.36) 1.62 (1.57,1.67) 1.23 (1.19,1.27) 1.02 (0.99,1.06)

Disability/activity limitation Q2 1.21 (1.17,1.25) 1.16 (1.12,1.20) 1.12 (1.09,1.16) 0.95 (0.92,0.98)
(sometimes/often) Q3 1.31 (1.26,1.35) 1.25 (1.21,1.30) 1.24 (1.20,1.28) 0.90 (0.87,0.93)

Q4 1.41 (1.36,1.46) 1.32 (1.28,1.37) 1.37 (1.33,1.42) 0.81 (0.78,0.84)
Q5 1.49 (1.44,1.54) 1.47 (1.42,1.52) 1.67 (1.62,1.72) 0.71 (0.69,0.74)

Health Outcomes
Asthma Q2 1.03 (0.98,1.08) 1.04 (0.99,1.10) 0.96 (0.91,1.00) 1.06 (1.02,1.11)

Q3 1.08 (1.03,1.14) 1.05 (1.00,1.10) 0.97 (0.93,1.02) 1.06 (1.02,1.11)
Q4 1.12 (1.07,1.18) 1.14 (1.08,1.19) 0.98 (0.93,1.02) 1.09 (1.05,1.14)
Q5 1.20 (1.14,1.26) 1.23 (1.17,1.28) 0.96 (0.92,1.01) 0.97 (0.92,1.02)

Hypertension Q2 1.25 (1.20,1.31) 1.14 (1.10,1.19) 1.38 (1.33,1.44) 0.90 (0.87,0.93)
Q3 1.37 (1.31,1.42) 1.28 (1.23,1.33) 1.64 (1.57,1.70) 0.78 (0.75,0.81)
Q4 1.37 (1.32,1.43) 1.37 (1.32,1.42) 1.93 (1.86,2.00) 0.65 (0.63,0.68)
Q5 1.39 (1.33,1.44) 1.47 (1.41,1.52) 2.51 (2.42,2.60) 0.60 (0.58,0.62)

Diabetes Q2 1.27 (1.19,1.35) 1.36 (1.28,1.45) 1.30 (1.22,1.39) 0.93 (0.89,0.98)
Q3 1.38 (1.30,1.47) 1.58 (1.49,1.68) 1.51 (1.42,1.61) 0.85 (0.81,0.89)
Q4 1.42 (1.34,1.51) 1.67 (1.57,1.77) 1.85 (1.74,1.96) 0.72 (0.68,0.76)
Q5 1.52 (1.44,1.61) 1.97 (1.86,2.08) 2.17 (2.05,2.29) 0.73 (0.69,0.77)

Heart disease Q2 1.30 (1.22,1.39) 1.19 (1.12,1.27) 1.47 (1.38,1.58) 0.89 (0.85,0.94)
Q3 1.49 (1.40,1.59) 1.36 (1.28,1.45) 1.87 (1.75,2.00) 0.80 (0.76,0.84)
Q4 1.55 (1.45,1.64) 1.48 (1.39,1.57) 2.27 (2.13,2.42) 0.62 (0.59,0.66)
Q5 1.77 (1.66,1.88) 1.65 (1.55,1.74) 3.12 (2.94,3.31) 0.55 (0.51,0.58)

COPD* (age 30+) Q2 1.23 (1.08,1.42) 1.20 (1.05,1.37) 1.24 (1.08,1.43) 1.02 (0.92,1.13)
Q3 1.30 (1.14,1.49) 1.25 (1.10,1.42) 1.35 (1.17,1.55) 1.02 (0.92,1.14)
Q4 1.34 (1.17,1.53) 1.35 (1.18,1.53) 1.45 (1.27,1.66) 0.88 (0.78,0.99)
Q5 1.65 (1.45,1.89) 1.39 (1.22,1.57) 1.71 (1.51,1.94) 0.72 (0.63,0.83)

Emphysema (age 30+) Q2 1.29 (1.11,1.52) 1.35 (1.15,1.60) 1.34 (1.14,1.57) 0.88 (0.78,0.98)
Q3 1.53 (1.32,1.78) 1.74 (1.50,2.04) 1.48 (1.26,1.73) 0.90 (0.80,1.01)
Q4 1.66 (1.43,1.93) 2.08 (1.79,2.41) 1.76 (1.52,2.05) 0.79 (0.70,0.90)
Q5 2.17 (1.87,2.51) 2.40 (2.07,2.77) 2.20 (1.91,2.53) 0.64 (0.55,0.75)

Chronic bronchitis Q2 1.35 (1.22,1.48) 1.20 (1.09,1.33) 1.10 (1.01,1.21) 0.95 (0.88,1.02)
Q3 1.55 (1.41,1.70) 1.59 (1.45,1.74) 1.28 (1.17,1.40) 0.92 (0.85,0.99)
Q4 1.69 (1.54,1.85) 1.77 (1.61,1.94) 1.42 (1.30,1.54) 0.83 (0.77,0.90)
Q5 1.99 (1.82,2.18) 2.28 (2.09,2.48) 1.61 (1.49,1.75) 0.80 (0.74,0.88)

Mood disorder/anxiety Q2 1.12 (1.07,1.18) 1.13 (1.08,1.19) 0.92 (0.88,0.97) 1.08 (1.03,1.13)
Q3 1.21 (1.16,1.28) 1.17 (1.11,1.23) 0.95 (0.90,1.00) 1.15 (1.10,1.20)
Q4 1.35 (1.28,1.42) 1.23 (1.17,1.29) 0.96 (0.92,1.01) 1.18 (1.12,1.23)
Q5 1.73 (1.64,1.81) 1.45 (1.38,1.52) 0.97 (0.93,1.01) 1.09 (1.04,1.14)

Self-reported Health/Perceptions
Self-perceived stress Q2 0.91 (0.88,0.94) 0.98 (0.95,1.02) 0.94 (0.91,0.97) 1.07 (1.03,1.10)
(quite a bit/extremely) Q3 0.91 (0.87,0.94) 0.98 (0.94,1.01) 0.89 (0.86,0.92) 1.18 (1.14,1.21)

Q4 0.94 (0.90,0.97) 0.97 (0.94,1.01) 0.81 (0.79,0.84) 1.25 (1.21,1.29)
Q5 1.04 (1.00,1.07) 0.93 (0.90,0.96) 0.73 (0.71,0.76) 1.31 (1.27,1.36)

Self-rated health Q2 1.26 (1.20,1.32) 1.31 (1.25,1.37) 1.17 (1.12,1.23) 0.92 (0.88,0.95)
(poor/fair) Q3 1.44 (1.37,1.51) 1.57 (1.50,1.64) 1.37 (1.31,1.44) 0.85 (0.81,0.88)

Q4 1.59 (1.52,1.67) 1.85 (1.77,1.93) 1.54 (1.47,1.61) 0.78 (0.75,0.82)
Q5 1.87 (1.79,1.96) 2.35 (2.25,2.45) 1.95 (1.87,2.03) 0.83 (0.80,0.87)

Self-rated mental health Q2 1.16 (1.08,1.24) 1.20 (1.12,1.29) 0.95 (0.89,1.01) 0.98 (0.93,1.04)
(poor/fair) Q3 1.21 (1.13,1.29) 1.32 (1.23,1.41) 0.99 (0.93,1.06) 1.01 (0.95,1.07)

Q4 1.45 (1.36,1.55) 1.52 (1.43,1.63) 1.01 (0.95,1.07) 1.07 (1.01,1.14)
Q5 1.76 (1.65,1.88) 1.87 (1.76,2.00) 1.06 (0.99,1.12) 1.23 (1.15,1.30)

Sense of community belonging Q2 1.00 (0.96,1.04) 0.98 (0.94,1.02) 1.14 (1.10,1.19) 0.87 (0.84,0.90)
(strong/somewhat strong) Q3 1.00 (0.96,1.04) 0.98 (0.94,1.01) 1.21 (1.17,1.26) 0.80 (0.78,0.83)

Q4 0.91 (0.88,0.95) 0.94 (0.90,0.97) 1.32 (1.27,1.37) 0.67 (0.64,0.69)
Q5 0.67 (0.64,0.69) 0.97 (0.93,1.00) 1.48 (1.43,1.54) 0.60 (0.57,0.62)

Note: Q1 is the reference category for all outcomes.
* BMI = body mass index; COPD = chronic obstructive pulmonary disease.



ized scale. For the purposes of this paper, the factor scores are used
as quintiles. CAN-Marg quintiles were generated by ordering DAs
according to increasing marginalization and allocating an equal
number of DAs to each quintile. These were created by sorting the
marginalization data into five groups, ranked from 1 (least mar-
ginalized) to 5 (most marginalized). Each group contains a fifth of
the geographic units. For example, if an area has a value of 5 on the
material deprivation scale, it means it is in the most deprived 20%
of areas in Canada.22

Associations between marginalization and
health/behavioural outcomes
We next examined the relation between the four dimensions of the
2006 CAN-Marg Index and 18 health and behavioural outcomes
using multilevel modeling with DAs as the area-level unit of analy-
sis. Individual-level data were derived from 2 cycles (cycle 3.1 and
cycle 2007/08) of the Canadian Community Health Survey (CCHS),
a cross-sectional nationally representative survey that provides
detailed information on health determinants and outcomes for
individuals.23 The CCHS 2007/2008 respondents had 2006 DAs in
the data set, whereas cycle 3.1 (2005) had 2001 DAs. In this cycle,
2001 geographic areas were converted to 2006 geographic areas
using the postal code-DA assignment in cycle 2007/08 and the
Postal Code Conversion File Plus (version 5H), which provides an
algorithm to assign census geographic areas on the basis of postal
codes.24

Statistical approach
Descriptive analyses were weighted using the combined sampling
weight provided by Statistics Canada. Prevalence rates were weight-
ed and shown with weighted sample frequencies. Our approach to
evaluating the association between marginalization and CCHS
health and behavioural outcomes was to use multilevel modeling,
which takes into account the potential for clustered observations
within geographic areas and allowed us to assess the extent to
which each outcome varies across geographic areas.25,26 We per-
formed a series of multi-level logistic random intercept regression
models. All analyses were conducted using the SAS procedure
NLMIXED, version 9.3 (SAS Institute Inc., Cary, NC, US). Data pub-
lication guidelines of Statistics Canada were followed throughout
the analysis. Ethics approval was obtained from the St Michael’s
Hospital Research Ethics Review Board.

RESULTS

Table 3 shows odds ratios for each health and behavioural outcome
by quintile for each dimension of CAN-Marg. A quintile value of 5
reflects the greatest magnitude of marginalization (i.e., the most
marginalized) and a quintile of 1 (the reference category) the least
magnitude for each dimension (i.e., ethnic concentration, residen-
tial instability, material deprivation, dependency).

Table 3 shows that health and behavioural outcomes differ,
depending on how marginalization is conceived of and measured.
In most cases, living in areas with higher residential instability was
significantly associated with greater health/behavioural problems
such as binge drinking, smoking, disability, chronic diseases, low
physical activity, and poor self-rated physical/mental health. Two
exceptions were flu shots in the previous year and being over-
weight; in these cases, higher residential instability was associated

with a lower likelihood of being overweight and a greater likeli-
hood of having had a flu shot.

With the exception of self-perceived stress, living in areas with
higher material deprivation was significantly associated with worse
physical and mental health outcomes. Higher material deprivation
was also associated with being overweight, being physically 
inactive, smoking, binge drinking, disability, and a lower likelihood
of having had a flu shot in the previous year.

Living in areas with higher dependency was positively associat-
ed with being overweight, with disability, an inactive lifestyle, and
having had a flu shot in the previous year. There was a greater risk
of reporting chronic physical health problems and poor self-rated
physical and mental health, and a lower risk of reporting binge
drinking, self-perceived stress, smoking, and having a mood/anxi-
ety disorder.

Ethnic concentration was associated with different outcomes
from the other three dimensions in many cases. Living in areas
with higher ethnic concentration was significantly associated with
better health outcomes and more healthy behaviours. This was
noted particularly for binge drinking, smoking, disability, chronic
physical and mental health, and self-rated physical health. Only in
the cases of high self-perceived stress and poor self-rated mental
health was living in areas of higher ethnic concentration associat-
ed with poorer health.

Residential instability, material deprivation and ethnic concen-
tration were negatively related to strong sense of community
belonging, whereas dependency showed the reverse, higher
dependency being associated with a greater sense of community
belonging.

DISCUSSION

Because health inequalities are large in Canadian society and in
many cases avoidable, there is an urgent need for accessible, census-
based empirical tools in health inequalities research, like ABDIs that
reflect contemporary patterns of social differentiation. The ABDIs
developed in the past reflected what were important axes of social
differentiation and marginalization of the time. In Canada, pat-
terns of immigration, language, ethnicity, household size and struc-
ture, etc., are all associated with health and/or health care outcomes
and are profoundly different than they were when the early ABDIs
were developed. Consequently, we developed CAN-Marg to fill the
need for an empirically derived, theoretically informed tool that is
current with contemporary social forces and marginalization
processes.

Empirical demonstrations of CAN-Marg in this and in previous
studies using the tool reinforce the premise that underpinned its
development:13-15,27-30 different processes of marginalization and
axes of social differentiation relate to health in ways that differ
from those associated with the enduring construct of material dep-
rivation, reinforcing the need for a tool like CAN-Marg.
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