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Abstract

Introduction: In this paper, we create an index of economic exclusion based on validated questionnaires of
economic hardship and material deprivation, and examine its association with health in Canada. The main study
objective is to determine the extent to which income and this index of economic exclusion index are overlapping
measurements of the same concept.

Methods: We used the Canadian Household Panel Survey Pilot and performed multilevel analysis using a sample
of 1588 individuals aged 25 to 64, nested within 975 households.

Results: While economic exclusion is inversely correlated with both individual and household income, these are
not perfectly overlapping constructs. Indeed, not only these indicators weakly correlated, but they also point to
slightly different sociodemographic groups at risk of low income and economic exclusion. Furthermore, the
respective associations with health are of comparable magnitude, but when these income and economic exclusion
indicators are included together in the same model, they point to independent and cumulative, not redundant
effects.

Conclusions: We explicitly distinguish, both conceptually and empirically, between income and economic
exclusion, one of the main dimensions of social exclusion. Our results suggest that the economic exclusion index
we use measures additional aspects of material deprivation that are not captured by income, such as the effective
hardship or level of economic ‘well-being’.

Keywords: Income, economic exclusion, economic hardship, material deprivation, self-rated health, health
inequalities

Introduction
In most developed countries, glaring health inequalities
exist that reflect, but are not reducible to, lifestyle and
health behaviours, and that bear a strong relationship
with socioeconomic position [1-3]. This situation has
been deemed of such concern to researchers and policy-
makers alike that limiting these inequalities has recently
been put at the forefront of the policy agenda by the
World Health Organisation [4]. In Canada for instance,
the Government of Quebec passed in 2002 An Act to
combat poverty and social exclusion (R.S.Q., c. L-7). This
was the first legislation of its kind to be passed in North

America and it was received positively by the public
health community [5]. Starting in 2008, many other
Canadian provinces introduced poverty reduction strate-
gies or action plans [6]. There will be a need for monitor-
ing and evaluating the impact of such policies and
strategies on health. Acknowledging the existence of a
social gradient in health (that goes beyond the dichotomy
of the richest and the poorest), we deemed it important
to assess different measures of economic position.
Socioeconomic position is a multidimensional concept,

most commonly operationalised in health inequalities
research by education, income, and employment-based
social class or social status [7]. While some early research
attempted to establish which of these indicators was the
most stable or strongest predictor of health, the consen-
sus is now that, although correlated, these measures are
not interchangeable [8,9]. Indeed, it appears that these
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indicators do not capture the same constructs of material
resources, power and prestige [8].
Moreover, each of these dimensions of socioeconomic

position has been subjected to studies of the internal
consistency of their various indicators. For instance,
material resources have been captured through numer-
ous indicators, of which income is only one facet, which
may not accurately capture the extent of material depri-
vation in the population. In this paper, we examine the
extent to which a direct, “gold-standard” measure of
income overlaps with other measures of economic
deprivation or economic exclusion in Canada.

Background and objectives
Limitations to income measurement are rarely thought-
fully acknowledged in health research [8]. First, income
can be measured in various ways (e.g. through self-report
or tax file linkage; using individual or household mea-
sures; pre or post-tax; as main source of income, or
through all possible sources of income; not to mention
all possible transformations and use of percentiles). This
contributes to study findings heterogeneity, as different
measurement can introduce unmeasured confounding: in
a dose-response perspective, decreases in income should
lead to poorer health, but if income is measured as indi-
vidual income from salary, the relationship may be wea-
kened by the fact that household income and wealth can
mitigate this negative impact. Furthermore, income is
typically a sensitive question in surveys, which leads to
high levels of missing cases that are not randomly distrib-
uted in the population, and thus often biased at the
extremes of the distribution [10]. Finally, and perhaps
even more importantly, income might not accurately
reflect the material conditions of individuals and house-
holds. Indeed, the provision of in-kind social services
such as housing assistance and food stamps cannot be
captured through income measures [11,12].
Alternative indicators attempt to more explicitly mea-

sure the effective economic hardship or the level of ‘well-
being’ instead of implicitly assuming it from income. For
instance, economic hardship and material deprivation
[13] are conceptually more proximal measures of effects
of poverty than income. Economic hardship measures
mainly focuses on the extent of deprivation in possessing
goods, accessing services and engaging in certain activ-
ities [14,15]. Indicators of economic hardship include
cutbacks on monthly expenditures, inability to pay bills,
difficulty in meeting basic needs such as food and shelter.
Material deprivation measures are assessing the inability
to afford some basic goods, lifestyle or opportunities “to
participate in a way identified generally as appropriate in
[a given] community” [13]. Interestingly, while these indi-
cators are undoubtedly conceptually linked to income, a

number of previous studies have shown that these con-
structs do not overlap perfectly [16-19].
Moreover, while there is a wealth of research linking

income to health, studies linking material deprivation
[20-25] and economic hardship [26-31] to health are
scant, particularly in the Canadian context.
Thus, in this study, we take advantage of the very rich

information and innovative measurement of the Canadian
Household Panel Survey - Pilot (CHPS-Pilot) [32] to cre-
ate an index of economic exclusion based on validated
questionnaires of economic hardship and material depriva-
tion, and examine its association with health in Canada.
More specifically, our main study objective will be to

determine the extent to which income and an economic
exclusion index are overlapping measurements of the
same concept. We will pursue this objective by answer-
ing the following two research questions:

1. Are the same population groups at risk identified
when using income and the index of economic
exclusion?
2. Are both measures, income and the index, inde-
pendently associated with the risk of poor self-rated
health?

Methods
Sample
The CHPS-pilot is a cross-sectional survey initiated by
Statistics Canada. The overall objective was to develop a
longitudinal household panel survey to monitor the evo-
lution of key indicators on work, health, education and
family deemed to be salient for both the well-being of
Canadians and for the development of social policies.
The pilot study took place in the fall 2008 in Canada.
The household survey design entails that all individuals
in a household are interviewed (and eventually followed);
for the pilot study a total of 3, 181 individuals 15 years
and over and nested within 1, 627 households were inter-
viewed. As this non-random sample drew respondents
from only four out of ten provinces (Ontario, Quebec,
New Brunswick and Saskatchewan), it cannot be seen as
representative of the Canadian population.
Figure 1 shows the sample restrictions imposed in our

analyses. First, we considered only respondents aged
from 25 to 64 years. Second, 528 individuals were not
included in these analyses because of missing information
on key variables; 518 individuals had information missing
on an individual characteristic (socioeconomic status,
health status, individual income) and 519 on at least one
household variable (269 households missing either
household income or at least one of the three dimension
of the economic exclusion index). Finally, as we created
the household income as the sum of individual income of
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all household members (because we wanted a consistent
sample across our household and individual income ana-
lyses, see below), we had to delete not only individuals
with missing data on their own income, but also the
complete household. This unfortunately resulted in the
loss of 263 households and 509 individuals. In all, we
considered 1, 588 individuals aged 25 to 64 without miss-
ing information, nested within 975 households.

Creation of the index of economic exclusion
We created an index of economic exclusion measured at
the household level. As a household panel survey, the
CHPS-Pilot featured two questionnaires: one individual
questionnaire, filled out by each member of the household;
one household questionnaire filled out by the individual
member of the household designated as most knowledge-
able. We therefore imputed the values of this household-
level index to all member of the same household.
We used three sets of questions that capture most of

the sub-dimensions of economic exclusion found in the
literature:

1) Material deprivation (MTD)
2) Food, housing and financial risk or economic
hardship (FHR)

3) Financial products or wealth (FP)

For all these dimensions, greater values indicate higher
levels of deprivation or financial risk.
First, the MTD dimension consisted of a list of 10

usual material necessities, as outlined in Table 1. This
dimension explicitly measures whether the household is
able to afford certain material resources. If the primary
respondent stated that the household did not possess
the item or was not engaged in the activity, he/she was
then further prompted to state whether this was because
the household could not afford it. Different ways of
aggregating these responses have been found in the lit-
erature [33-37]. Moreover, international studies assess
material deprivation using a different number of items
and different wording for response categories [38]. We
therefore decided to create a new synthetic variable to
allow comparability with further studies, by calculating
the ratio of the number of deprivation experiences
divided by the total number of items answered, such
that a higher value (on the theoretical range from 0 to
1) indicates a higher level of material deprivation.
We performed the same ratio calculation for the FHR

dimension, which was based on 8 questions presented
in Table 2. Here, questions assessed the inability to pay

Figure 1 CHPS-Pilot 2008, sample selection.
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bills or the experience of having difficulties making ends
meet. This questionnaire therefore aims at measure the
effective monetary hardship. Here too, a greater value
indicates a higher level of risk.
Finally, we created a score to assess the FP dimension

through ownership status and ability to face unexpected
expenditures, where higher values indicate greater levels
of deprivation of this potential. This dimension aims at
characterize the wealth of the household or its access to
financial products. We created a variable with three
categories for home ownership status: own without
mortgage (0), own with mortgage (1), rent (2). The scale
reflects the fact that 1. those who own without a mort-
gage have built more equity and are thus potentially
wealthier (this is an assumption, as the value of the
property was not available in the survey); and 2. that
owning one’s residence is still better than renting, even
with a mortgage (which may lead to higher monthly
payments than the rent), because it offers that equity
and wealth-building potential (a process sometimes
referred to as “forced savings”). We then considered the
capacity to face unexpected expenditures (e.g. using sav-
ings, credit, sell an asset, borrow from relatives - Yes =
0, Not be able to face these expenditures = 1) through a
multiple choice question (see Table 3). This decision
rule is probably conservative, as the various options
offered are not equivalent with regards to the financial

risk they incur (i.e. some of these options may lead
respondents into greater financial debt). However, we
decided to give them the same weight, as we cannot
assess the full implications of the financial choices made
by respondents (if for instance, the market is depressed
and the value of savings low, it may be a sound financial
decision to take advantage of low interest rates rather
than turn unrealized losses into realized losses). We
finally summed these two variables which reflect the
fact that, the greater the score of FP (range from 0 to
3), the least access to financial resources. We did not
include 33 households and their respective members in
our analysis because of missing information.
We finally used confirmatory factor analysis based on

structural equation modeling to reduce the three eco-
nomic dimensions (measured through MTD, FHR and
FP) into one underlying latent construct or factor of
economic exclusion (see Figure 2). The observed
dimensions introduced into the CALIS Procedure
(SAS®) are those previously defined (MTD- and FHR-
ratios, FP-score). We defined the estimation of error
terms as free and each factor variances fixed at 1. Our
data meet the basic criteria of sample size (5-20 cases
per parameter estimate). We finally created a factor
score for each household using the SCORE Procedure
(SAS®) and imputed this value to every member of the
household.

Table 2 Food, household and financial risks

1. In the last 12 months, have you ever had to eat less because you did not have enough money to buy food?

2. In the last 12 months, have you ever served food that you thought was not good for you because you did not have enough money to buy
good quality food?

3. In the last 12 months, did you ever miss paying an electricity, gas or utility bill on time because you were short of money?

4. In the last 12 months, did you ever miss paying the rent or mortgage on time because you were short of money?

5. In the last 12 months, did you ever pawn or sell something because you were short of money?

6. In the last 12 months, did you ever ask for financial help from friends or family because you were short of money?

7. In the last 12 months, did you ever use a food bank?

8. In the last 12 months, did you ever ask for help from welfare or community organizations because you were short of money?

Table 1 Material deprivation*

1. Do you save regularly at least about $20 per month for rainy days or for retirement?

2. Do you have fresh fruits and vegetables every day?

3. Do you have a small amount of money to spend each week on yourself?

4. Do you have meat, fish or vegetarian equivalent every other day?

5. Are you able to replace worn out furniture?

6. Do you have appropriate clothes for job interviews?

7. Are you able to get around either by having a car or by using a monthly bus, subway, or commuter train pass (or equivalent)?

8. Are you able to have friends or family over for a meal at least once per month?

9. Do you have at least two pairs of shoes, including one to wear outside in the winter?

10. Are you able to buy modest presents for family or friends at least once per year?

*Do you have/Are you able to... If no, is it because you cannot afford it?
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Income
We used a log transformation (log(inc/10000+1)) of
annual individual gross income. About 70% of income
data came directly from a linkage with income tax data
from the Canadian Revenue Agency. For the other
respondents, the information was either recorded
through the CHPS-Pilot questionnaire (detailing amounts
by source of income), or missing. While it would have
been useful to use net income (after taxes and transfers)
to more accurately assess disposable income, this indica-
tor was unfortunately not made available. We created the
household annual income before tax by summing the
individual incomes of all members of the household aged
15 or more. We imputed a value of 0 to individual
income to those individuals under 25 years old, living
with their parents and not employed (n = 85). We were
not able to create this total household income when at
least one member of the household was missing data for
his/her own income.

Socio-demographic and health variables
We used the following social and demographic covari-
ates: sex, age, marital status (single, coupled, divorced or
separated, widowed), and immigration status (immigrant/
non-immigrant). The respondents’ socioeconomic status
was characterized by level of education (less than high
school, high school or more than high school) and
employment status (employed, unemployed or out of the
labour force (OLF)). Regarding household level variables,

we considered the number of people living in the house-
hold as well as the composition of the household: single
individual, couple without children, couple with child
(ren), single parents and other living arrangements (refers
generally to non-coupled cohabitating roommates).
To assess individual health status, we used chronic

conditions (1 if the person reported at least one chronic
condition from a list of 13 main chronic conditions, 0
otherwise) as well as self-rated health status. We created
a dichotomous variable to estimate the probability of
being in poor health (fair or poor vs. good, very good or
excellent) using logistic regression.

Statistical analyses
Using the index of economic exclusion, we first performed
mean comparisons (or correlations) of the global index of
economic exclusion by age, gender, migration status, mari-
tal status, education, employment status, and health status.
This first step was meant to answer question 1.
Secondly, to answer question 2, we estimated multile-

vel analyses to assess the association of income (at both
the individual - Level 1 - and household levels - Level 2)
and the index of economic exclusion (measured at the
household level - Level 2) with self-rated health (mea-
sured at the individual level - Level 1) controlling for
individual and household characteristics. We estimated
a set of nested multilevel models using the xtmelogit
Stata® procedure. To assess the existence of a household
effect, we estimated a model without covariates (M0,
empty model). The presence of the household effect was
estimated for each model with a median odds ratio
(MOR) that quantifies the variation between household
clusters; the greater the MOR, the greater the variation
[39]. We then successively estimated a model with indi-
vidual characteristics plus household-level information,
among them economic exclusion (M1). We then esti-
mated models without economic exclusion but adding
individual income (M2a) or household income (M2b)
and finally, models with both the index of economic
exclusion and individual (M3a) or household income
(M3b).

Figure 2 Confirmatory factor analysis.

Table 3 Ability to face to unexpected expenditures. If
you had to make an unexpected expenditure today of
$5, 000 or more, would you...?

1. Use savings

2. Borrow from a friend or relative

3. Use credit cards

4. Use a line of credit

5. Arrange for a loan

6. Sell an asset

7. Not be able to handle this unexpected expenditure
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Results
In our sample of 1, 588 respondents, there were more
women (52.1%) than men, and more non-immigrants
(79.0%) than immigrants (Table 4). Almost two third of
respondents had an educational level higher than high
school (63.1%), were employed (77.1%), and were in a cou-
ple relationship (74.0%). Regarding health status, 11.1%
rated their health status as fair or poor, while 45.7%
reported at least one chronic or long-term condition. The
975 households interviewed were composed of single indi-
viduals (23.1%), couples without children (27.2%), couples
with children (35.2%), and single parents (11.3%).
The means of the three indicators used to create the

index were 0.082 (0.165) for the MTD_ratio, 0.081
(0.169) for the FHR_ratio and 1.124 (0.961) for the
FP_score. Correlations between these three indicators
vary from 0.48 to 0.65 (Table 5). By construction, the
mean of the index of economic exclusion is 0, and thus,
the higher the index of economic exclusion, the higher
the exclusion (positive values) while the lower the index,
the lower the exclusion (negative values). Finally, the

mean individual and household log-incomes were respec-
tively 1.420 (0.675) and 1.973 (0.696).
As expected, we see that economic exclusion is nega-

tively correlated with both individual and household log-
income. While the correlation between economic exclu-
sion and income is relatively low (under 0.4), it was sig-
nificant in both cases, and slightly stronger for household
income, which is conceptually congruent (given that the
index was also measured as a household characteristic).
These correlation coefficients provide the first indication
that income and a more explicit measurement of eco-
nomic exclusion are not perfectly overlapping constructs.
In Table 6 a positive score of economic exclusion indi-

cates a greater exclusion than the mean, while a negative
score indicates lower-than-average exclusion. We can see
that exclusion decreased with increasing age and educa-
tion. It was also lower among the employed, and interest-
ingly among those out of the labor force as well, although
the unemployed reported higher levels of exclusion. Simi-
larly, lone parents and immigrants reported significantly
higher levels of exclusion. Finally, while exclusion was
higher among those who reported poor health, the differ-
ence was less significant with those who reported chronic
condition.
As mentioned above, the index of economic exclusion

we have created was inversely associated with income
(either individual or household). However, the negative
correlation was low and we can observe some additional
distinguishing features. First, while log-income increased
with age until age 55 (it then decreased), exclusion ‘con-
tinuously’ decreased with age. Moreover, while males
have higher income than women, there was no significant
difference regarding economic exclusion. Finally, those
with chronic conditions earned significantly less money
than those without chronic conditions, although they did
not report more economic exclusion.
Nested multilevel logistic regressions have been esti-

mated to contrast the impact of economic exclusion and
income on the probability of being in poor health. Table 7
present estimates of odds ratios (OR) and 95% confidence
interval (CI) for fixed effects, as well as the variance of the
random intercept and the Median Odds Ratio (MOR) at
the household level.
We observed that self-rated health varied significantly

between households as the empty model (M0) indicates a
variance of the intercept of 1.367 and an MOR of 3.05.
Moreover, the likelihood-ratio test of this empty model
indicated the between-household variance was not equal
to zero (p = 0.004): this confirmed the need to use multile-
vel methods rather than a standard logistic regression.
After adding individual characteristics (M1), the variance

was reduced to 0.640 and the MOR to 2.14. Respondents
with low levels of education were more likely to report
being in poor health. Those OLF were more likely to be in

Table 4 CHPS-Pilot - Sample characteristics (1, 588
individuals nested within 975 households)

n(%) n(%)

Individual level (ni = 1,
588)

Age Self-rated health

25-34 337 (21.2%) Poor 176 (11.1%)

35-44 431 (27.1%) Good 1412
(88.9%)

45-54 432 (27.2%) Chronic condition

55-64 388 (24.4%) Yes 726 (45.7%)

Gender No 862 (54.3%)

Male 761 (47.9%) Education

Female 827 (52.1%) Less than high school 226 (14.2%)

Immigration
status

High school 361 (22.7%)

Immigrant 334 (21.0%) More than high
school

1001
(63.1%)

Non immigrant 1254 (79.0%) Employment

Marital Status Employed 1224
(77.1%)

Single 222 (14.0%) Unemployed 59 (03.7%)

Couple 1175 (74.0%) OLF 305 (19.2%)

Divorced/Separated 165 (10.4%) μ (s)
Widowed 26 (01.6%) Individual Income 1.420 (0.675)

Household level (nh = 975) μ (s)

Composition Household Income 1.869 (0.706)

Single 225 (23.1%) MTD_Ratio 0.082 (0.165)

Couple without child 265 (27.2%) FHR_Ratio 0.081 (0.169)

Couple with children 343 (35.2%) FP_Score 1.124 (0.961)

Single parents 110 (11.3%) Factor of Exclusion 0 (0.940)

Other 32 (03.3%)
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Table 5 Means Pearson correlation coefficients of income and economic dimensions with economic exclusion.

Economic Exclusion MTD_Ratio FHR_Ratio FP_Score Alpha

Individual level (ni = 1, 588)

Individual income -0.361***

Household level (nh = 975)

MTD_Ratio 1 0, 647

FHR_Ratio 0.650*** 1 0, 666

FP_Score 0.493*** 0.4786*** 1 0, 787

Household income -0.497***

*** p < .0001

Table 6 Mean economic exclusion, individual and household income by categories (n = 1, 588)

Economic Exclusion Individual income Household income

μ (s) p_value μ (s) p_value μ (s) p_value

Individual level

Age < .0001 < .0001 0, 005

25-34 0.169 (0.833) 1.240 (0.636) 1.860 (0.661)

35-44 0.078 (0.860) 1.454 (0.614) 1.972 (0.705)

45-54 -0.041 (0.876) 1.487 (0.726) 2.029 (0.741)

55-64 -0.198 (0.858) 1.463 (0.688) 2.011 (0.656)

Gender 0, 056 < .0001 0, 100

Male -0.079 (0.836) 1.606 (0.634) 2.003 (0.684)

Female 0.037 (0.895) 1.248 (0.668) 1.946 (0.707)

Immigration status 0, 009 < .0001 < .0001

Immigrant 0.107 (0.862) 1.229 (0.812) 1.837 (0.879)

Non immigrant -0.139 (0.866) 1.471 (0.624) 2.010 (0.634)

Marital Status < .0001 0, 010 < .0001

Single 0.311 (1.071) 1.283 (0.537) 1.596 (0.632)

Couple -0.116 (0.731) 1.446 (0.702) 2.114 (0.663)

Divorced/Separated 0.356 (1.163) 1.404 (0.633) 1.528 (0.654)

Widowed -0.158 (1.160) 1.513 (0.638) 1.651 (0.548)

Education < .0001 < .0001 < .0001

Less than HS 0.265 (1.065) 1.082 (0.610) 1.611 (0.613)

High school 0.082 (0.960) 1.294 (0.585) 1.919 (0.626)

More than HS -0.093 (0.763) 1.541 (0.685) 2.074 (0.709)

Employment < .0001 < .0001 < .0001

Employed -0.098 (0.712) 1.556 (0.613) 2.072 (0.633)

Unemployed 0.352 (1.010) 1.113 (0.712) 1.672 (0.746)

OLF 0.132 (1.239) 0.933 (0.663) 1.635 (0.801)

Self-rated health < .0001 < .0001 < .0001

Poor 0.554 (1.327) 1.076 (0.607) 1.640 (0.665)

Good -0.007 (0.765) 1.463 (0.671) 2.015 (0.689)

Chronic condition < .0001 0, 038 0, 167

Yes 0.063 (0.999) 1.381 (0.680) 1.947 (0.697)

No -0.058 (0.736) 1.452 (0.669) 1.996 (0.696)

Household level

Composition < .0001 0, 083 < .0001

Single 0.291 (1.1563) 1.433 (0.616) 1.433 (0.616)

Couple without child -0.202 (0.736) 1.412 (0.652) 2.060 (0.596)

Couple with children -0.049 (0.728) 1.485 (0.668) 2.157 (0.683)

Single parents 0.623 (1.100) 1.312 (0.574) 1.444 (0.586)

Other 0.053 (1.070) 1.279 (0.566) 1.733 (0.513)
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poor health than those employed. These effects persisted
in subsequent models, remaining significant even if the
associations were weakened. However, age, gender, migra-
tion status and the province of residence were not signifi-
cantly associated with health status. The estimates of other
variables were unaffected by the presence or absence of
the province of residence. This model indicates that the
likelihood of being in poor health increased with increas-
ing economic exclusion (OR = 1.66, 95%CI = [1.35-2.05]).
Models 2 introduced income, measured at the indivi-

dual (M2a) and household (M2b) levels. As with eco-
nomic exclusion, report of poor health decrease with
increasing individual (OR = 0.46, 95%CI = [0.32-0.66])
and household (OR = 0.492, 95%CI = [0.34-0.70])
income.

Finally, when combining both economic exclusion and
individual income (M3a) or household income (M3b),
effects of all these variables slightly decreased in magni-
tude but were still statistically significant (OR being
respectively 0.55 [0.39-0.80] for individual income and
1.52 [1.24-1.87] for economic exclusion in the first
model, and 0.65 [0.45-0.95] household income and 1.51
[1.22-1.87] for economic exclusion in the second one).
Here, Model M3a with both individual income and eco-
nomic exclusion seems to best explain the variation
between clusters and offers the best fit for the data.

Discussion
Contrasting the index of economic exclusion and
income significantly contributes to our understanding of

Table 7 Multilevel logistic regressions estimates (odds ratios and 95% confidence intervals) and variance components
of poor SRH* (n = 1, 588 individuals nested within 975 households)

Model 0 Model 1 Model 2a Model 3a Model 2b Model 3b

Individual Income Household Income

Fixed effects Individual level

Age

25-34 1 1 1 1 1

35-44 1.36 [0.71-2.60] 1.42 [0.75-2.71] 1.47 [0.77-2.82] 1.29 [0.67-2.49] 1.36 [0.71-2.62]

45-54 1.56 [0.82-2.97] 1.54 [0.82-2.89] 1.69 [0.89-3.21] 1.49 [0.78-2.85] 1.62 [0.85-3.09]

55-64 1.31 [0.67-2.59] 1.23 [0.63-2.41] 1.49 [0.75-2.95] 1.18 [0.59-2.33] 1.39 [0.70-2.76]

Gender

Male 1.17 [0.80-1.71] 1.50 [1.00-2.22] 1.40 [0.93-2.08] 1.18 [0.80-1.73] 1.17 [0.80-1.71]

Female 1 1 1 1 1

Immigration status

Immigrant 0.95 [0.54-1.66] 0.78 [0.44-1.38] 0.81 [0.46-1.45] 0.78 [0.44-1.41] 0.85 [0.47-1.51]

Non immigrant 1 1 1 1 1

Marital Status

Single 1 1 1 1 1

Couple 0.83 [0.45-1.52] 0.65 [0.36-1.16] 0.80 [0.44-1.46] 0.84 [0.45-1.57] 0.94 [0.51-1.75]

Divorced/Separated 0.54 [0.25-1.15] 0.66 [0.32-1.38] 0.56 [0.26-1.19] 0.57 [0.27-1.22] 0.52 [0.24-1.12]

Widowed 1.13 [0.30-4.28] 1.27 [0.34-4.76] 1.26 [0.33-4.74] 1.07 [0.28-4.15] 1.12 [0.29-4.25]

Education

Less than HS 1 1 1 1 1

High school 1.07 [0.62-1.82] 1.17 [0.68-2.00] 1.19 [0.69-2.03] 1.20 [0.69-2.08] 1.18 [0.68-2.02]

More than HS 0.50 [0.30-0.83] 0.58 [0.35-0.97] 0.61 [0.36-1.01] 0.54 [0.32-0.91] 0.56 [0.33-0.93]

Employment

Employed 1 1 1 1 1

Unemployed 0.69 [0.23-2.05] 0.67 [0.23-1.96] 0.60 [0.20-1.77] 0.71 [0.24-2.13] 0.65 [0.22-1.94]

OLF 2.26 [1.44-3.57] 1.93 [1.21-3.09] 1.70 [1.06-2.73] 2.28 [1.43-3.63] 2.01 [1.27-3.20]

Individual Income 0.46 [0.32-0.66] 0.55 [0.39-0.80]

Fixed effects Household level

Household income 0.49 [0.34-0.70] 0.65 [0.45-0.95]

Index of exclusion 1.66 [1.35-2.05] 1.53 [1.24-1.87] 1.51 [1.22-1.88]

Random effects

Variance (Std. Err.) 1.367 (0.680) 0.640 (0.600) 0.658 (0.580) 0.586 (0.574) 0.824 (0.632) 0.653 (0.603)

MOR 3, 05 2, 14 2, 17 2, 08 2, 38 2, 16

*Adjusted for chronic condition, number of members in the household and province of residence
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social inequalities in health in Canada. Our analyses
indeed show that, while economic exclusion is inversely
correlated with both individual and household income,
these are not perfectly overlapping constructs. Indeed,
not only are these indicators weakly correlated, but they
also point to slightly different sociodemographic groups
at risk of low income and economic exclusion. More-
over, the respective associations with health are of com-
parable significance, but when these income and
economic exclusion indicators are included together in
the same model, they point to independent and cumula-
tive, not redundant effects. In sum, economic exclusion
index measures additional aspects that are not comple-
tely addressed with income, such as the effective hard-
ship or level of economic ‘well-being’. These findings
also confirm the validity of the tools and the index in
the CPHS-pilot.
Previous work done at Statistics Canada [38] shows that

items as well as the level of analysis (household or indivi-
dual) may differ between countries. However, using a ratio
of the number of items experienced to the total number of
questions, we were able to create comparable information
despite survey and country idiosyncrasies. We argue that
this is a fruitful strategy first because it allows us to keep
respondents with missing information within the present
study (only 23 household with missing information on all
items were not considered), and second, because it
improves the comparability with other international panel
surveys for future analyses.
These results reinforce previous literature suggesting

that economic exclusion does not exactly measure the
same concept as income does [17]. Yet, while the positive
impact of income (both individual and household) on
health has been extensively described in the literature,
publication on the impact of material deprivation or eco-
nomic exclusion on health are scant. Previous studies did
find that wealth has a positive effect on health [40-43],
while material deprivation [20-25] and economic hard-
ship [26-31] have negative effect on self rated health.
However, the operationalisation of material deprivation
often consisted of income and employment status, or, at
best, household goods. Thus, these effects conflate the
impact of income with more explicit measures of eco-
nomic exclusion. We found only few studies comparing
income and other measures of economic position in the
literature and all found that the impact on health status
of (monetary) wealth [40] or economic hardship using a
single indicator [30] differed than the one from income.
Our study goes further using a more complex and multi-
dimensional index of economic exclusion that is easily
replicable in other surveys.
In terms of limitations, we ought to restate that the

CHPS-pilot is not a nationally representative survey.
Moreover, it is cross-sectional, which restricts the causal

implications of our research. Some studies analyzing
longitudinal data have shown a dose response relation-
ship between poverty trajectories and health, those per-
sistently poor having worse health outcomes than the
non-poor or transient [29,30,44]. However, one advan-
tage of our data is that the income information is taken
directly from the tax records for a substantial proportion
of our sample. Therefore, while the index of economic
exclusion may be proned to self-reported bias, it is unli-
kely that the income tax report for the previous financial
year suffers from the same limitations. Of course, this
temporal lag may also explain the weak correlation
between income and economic exclusion: indeed, it is
possible that the latter reflects more current circum-
stances that did not prevail a year ago. This possibility
points of course to the need for longitudinal data exam-
ining these processes in a dynamic way. Another explana-
tion that could explain the weak correlation (but not the
cumulative effect) between income and economic exclu-
sion is that we had only access to income information
before tax, and not after tax. This is a limitation (com-
mon to many surveys) in that it does indeed not accu-
rately reflect disposable income. Finally, these processes
should be examined not only with income, but also with
low income cut-off measures to get closer to the estima-
tion of poverty status.
Objective measures such as income have intuitive

appeal. However, we would argue that income is only a
rough indicator of lack of economic resources, which lim-
its its usefulness for public policy. Even though concepts
such as wealth, material deprivation or economic hardship
might better assess this lack of economic resources, it
seems crucial to take into account the source of stress
stemming from perceived inadequacy of one’s available
economic resources [45,46]. Although income is asso-
ciated with adverse events, this association is often
mediated by variety of psychological, social and environ-
mental factors [26,47,48]. There is therefore a growing
interest to look at more complex and extend concepts and
social factors to understand and explain health inequal-
ities. The Commission on Social Determinants of Health
and more specifically its Social Exclusion Knowledge Net-
work recently defined a list of social determinants leading
to health inequalities [4,49]. Among them, they high-
lighted social exclusion and developed a parsimonious and
comprehensive framework composed of four dimensions:
economic, social, political and cultural. However, much
remains to be done to operationalise these four dimen-
sions adequately and comparably between surveys and
countries. One of the main strengths of this framework is
its flexibility for identifying exclusion in one dimension
(e.g. economically excluded) but maybe not in another
(e.g. socially included). Thus, it proposes that it is the sum
of these dimensions that leads to greater levels of social
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exclusion. Another advantage is the depiction of inclusion
to exclusion as a continuum rather than a dichotomous
scale. This work highlights the need and the importance
of measuring multiple dimensions of economic exclusion
in panel surveys, and suggests that we might learn even
more by examining the four dimensions of social exclusion
proposed by the Social Exclusion Knowledge Network.
Indeed, the extension of the measures available in the
CHPS-Pilot to the four dimensions of economic, cultural,
social and political exclusion could highlight fruitful ave-
nues for future public health, social and intersectorial
policies.

Conclusion
The contribution of this paper was to explicitly distin-
guish, both conceptually and empirically, between
income and economic exclusion, one of the main dimen-
sions of social exclusion. Thus, we show that, in the
Canadian context, different groups can be at risk of lower
income and of economic exclusion. Moreover, while an
inverse correlation of economic exclusion with income
exists, it is weak, and suggests that these variables mea-
sure different concepts. The independence of these two
measures demonstrates construct validity of our index.
For instance, associations differed by gender and age.

While men tended to report both higher individual
income, there was no significant gender difference in
the index of economic exclusion. This difference might
highlight the increasing empowerment of women in
Canada despite persistent income discrepancies. While
income increases up to a certain age and then decreases,
economic exclusion appeared to linearly decrease with
increasing age, probably as the result of accumulation of
goods. Thus, even though they report lower incomes,
women and people over 55 report a good level of eco-
nomic integration. These differences may be also due to
the positive impact of social transfers and social policies
more generally in Canada. Social policies could help
people with low income face economic hardship in their
daily life. As an additional example, those who reported
a chronic condition had lower incomes, but did not
appear to face significantly higher economic exclusion.
As argued by Gannon et al. [50], this could be a conse-
quence of accessibility policies favoring the inclusion of
disabled individuals.
However, despite these comforting findings, we did

also identify groups that were vulnerable to both lower
income and economic exclusion, and already known to
be at risk of social exclusion [51,52]: those with poor
self-rated health (though not necessarily - yet- diagnosed
with a chronic condition), the unemployed and immi-
grants. This observation highlights the need for a better
understanding of the interplay between income, social
policies and the risk of economic exclusion.
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