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Indigenous people around the globe have suffered from 
the impacts of colonization to various extents and often 
share similar historical and ongoing collective adversities 

that negatively affect well-being.1,2 Of particular concern is 
the disproportionate burden of mental health issues among 
Indigenous people.3–5 A growing number of studies demon-
strate the extent of inequality in physical health and mental 
health between non-Indigenous and Indigenous popula-
tions.6–10 For example, just under one-quarter of Inuit 
(23.5%) and First Nations adults living off-reserve (24.0%) 
and 1 in 5 Métis (19.6%) reported lifetime suicidal ideation, 
compared with just over 1 in 10 non-Indigenous adults.11 
Furthermore, a recent study12 shows inequalities in mental 
health outcomes within Indigenous populations in Canada.

To assist effective policy-making based on the emerging evi-
dence of the extent of inequalities, it is critical to understand 
what explains these inequalities. Recent studies12,13 highlighted 
the importance of social determinants of health in inequalities 
in health and mental health outcomes within Indigenous popu-
lations in Canada. These studies show, for example, that poli-
cies designed to address food insecurity may help reduce mental 
health issues among Indigenous people living off-reserve in 
Canada. Our study objective was to quantify the extent of, and 
explain various demographic, socioeconomic and geographical 

factors that account for, inequalities in psychological distress, 
suicidal ideation and suicide plans between non-Indigenous and 
Indigenous populations living off-reserve in Canada. 

Methods

Data source, design  and study population
This is a cross-sectional analysis using the most recent Canadian 
Community Health Survey–Mental Health (2012 CCHS–
MH).15 This survey was designed to collect information on 
mental health and health care services, lifestyle and social condi-
tions, and prevention and detection of disease from both non-
Indigenous and Indigenous populations living off-reserve 
(79.7% of the total Indigenous population14) in Canada. 
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Background: Indigenous people are disproportionately affected by mental health issues in Canada. We investigated factors underlying the 
difference in psychological distress and suicidal behaviours between non-Indigenous and Indigenous populations living off-reserve in Canada.

Methods: We conducted a cross-sectional study using data from the 2012 Canadian Community Health Survey — Mental Health. 
Respondents were aged 18 years and older. We measured the variation in psychological distress (10-item Kessler Psychological Dis-
tress Scale scores, ranging from 10 [no distress] to 50 [severe distress]) and the prevalence of lifetime suicidal ideation and suicide plan 
between the Indigenous and non-Indigenous populations and explained these differences using the Blinder–Oaxaca approach.

Results: The overall response rate for the survey was 68.9%, comprising 18 300 respondents (933 Indigenous and 17 367 non-Indigenous 
adults). We found lower mean psychological distress scores among non-Indigenous people than among Indigenous people (15.1 v. 16.1, 
p < 0.001) and a lower prevalence of lifetime suicidal ideation (9.2% v. 16.8%, p < 0.001) and plan (2.3% v. 6.8%, p < 0.001). We found 
that if socioeconomic status among Indigenous people were made to be similar to that of the non-Indigenous population, the differences in 
mean psychological distress scores and prevalence of lifetime suicidal ideation and suicide plan would have been reduced by 25.7% 
(women 20.8%, men 36.9%), 10.2% (women 11.2%, men 11.9%) and 5.8% (women 7.8%, men 8.1%), respectively.

Interpretation: Socioeconomic factors account for a considerable proportion of the variation in mental health outcomes between 
non-Indigenous and Indigenous populations in Canada. Improving socioeconomic status among Indigenous people through plans 
like income equalization may reduce the gap in mental health outcomes between the 2 populations in Canada.
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The survey is a large nationally representative survey of 
individuals aged 15 years and older living in the 10 provinces 
in Canada, except those living on reserves and other Indige-
nous settlements, full-time members of the Canadian Armed 
Forces and the population living in institutions. These exclu-
sions represent approximately 3% of the Canadian population 
aged 15 years and older.  We restricted the study sample to 
nonimmigrant respondents aged 18 years and older. 

Data were collected by trained interviewers using computer 
assisted personal interviewing and telephone interviewing. The 
majority of interviews (87%) were conducted in person. The 
questionnaire collected information on a range of topics such 
as demographics, socioeconomic status, medical conditions, 
well-being and functioning, and mental health status. Further 
information about questionnaire and sampling methods can be 
found elsewhere.15

Variables
The outcome variables included psychological distress, lifetime 
suicidal ideation and lifetime suicide plan. The 10-item Kessler 
Psychological Distress Scale (K10; Appendix 1, available at 
www.cmajopen.ca/content/9/1/E215/suppl/DC1)16 was used 
to identify psychological distress of individuals. The K10 com-
prises items evaluating psychological and physiologic symp-
toms of depression and anxiety. The overall K10 scores range 
from 10 (no distress) to 50 (severe distress). The K10 is shown 
to be appropriate and valid for use in Indigenous populations 
living on- and off-reserve in Canada.16–19 Based on the infor-
mation available in the CCHS–MH, we constructed 2 binary 
variables (yes or no) assessing lifetime suicidal ideation and sui-
cide plan. Indigenous populations in this study refers to Inuit, 
Métis and First Nations people living off-reserve in Canada. 

As per the existing literature12,13,20–28 and availability of ques-
tions assessed in the CCHS–MH, we considered a variety of 
demographic variables (sex, age and marital status), socioeco-
nomic variables (equivalized household income, education, 
employment status, household arrangement and homeowner-
ship status) and geographic variables (urbanicity and region) 
known to be associated with mental health outcomes. We equiv-
alized annual household income by dividing it by the square root 
of household size.29 Appendix 2 (available at www.cmajopen.ca/
content/9/1/E215/suppl/DC1) presents the definitions and 
descriptive statistics of all the variables used in the study.

Statistical analysis
We first performed the ordinary least squares and logistic 
regressions to investigate the effect of determinants on the 
continuous psychological distress and 2 binary suicidal 
behaviours, respectively. Subsequently, we used the Blinder–
Oaxaca decomposition method30,31 to understand the contri-
bution of each factor to the overall differences in the 3 men-
tal health outcomes between non-Indigenous and Indigenous 
populations. 

The Blinder–Oaxaca technique enabled us to decompose 
the observed gaps between the 2 populations into explained 
and unexplained components. The explained (endowment) 
component captures the part of the difference in a given 

outcome explained by differences between groups in the level 
of observed characteristics that were assessed (i.e., demo-
graphic, socioeconomic and geographic variables). The unex-
plained component captures the portion attributable to differ-
ences in the effects of these characteristics and unobserved 
determinants on the outcome of interest in non-Indigenous 
and Indigenous populations. The absolute value of the 
explained component for income factor, for example, can 
determine how much the gap in the mean of psychological 
distress levels between non-Indigenous and Indigenous popu-
lations would have been reduced if the income of Indigenous 
people were set to be at the similar level of non-Indigenous 
Canadians, all other things being equal.30–32 

We used the Blinder–Oaxaca decomposition for a linear 
model to assess the differences in the mean scores of psycho-
logical distress. An extended version of the Blinder–Oaxaca 
technique for a logistic model32 was used to evaluate the differ-
ence in the prevalence of suicidal ideation and suicide plans. 
Appendix 3 (available at www.cmajopen.ca/content/9/1/E215/
suppl/DC1) provides a detailed description of our regression 
and decomposition analyses.

To acknowledge potential differential results by sex, we 
stratified all analyses by sex. The t test and χ2 statistics were 
used to test the differences in continuous (i.e., psychological 
distress) and categorical (i.e., lifetime suicidal ideation and 
lifetime suicide plan) variables between non-Indigenous and 
Indigenous populations, respectively. We considered p < 0.05 
as statistically significant. As per Statistics Canada’s Research 
Data Centre guidelines, all analyses were weighted to repre-
sent all adults living off-reserve in Canada. Observations with 
missing information on any of the variables were excluded 
from the analyses. We performed all the analyses in Stata 14. 

Ethics approval
We accessed the 2012 CCHS–MH through Statistics Canada’s 
Atlantic Research Data Centre. Data accessed through the 
Research Data Centres, which follow strict disclosure protocols 
according to the Statistics Act, are exempt from research ethics 
board review based on the Tri-Council Policy Statement: Ethical 
Conduct for Research Involving Humans — TCPS2 article 2.2 (a).

Results

Sample characteristics
The CCHS–MH contains information on 25 113 partici-
pants. The response rate of the survey was 68.9%. After we 
excluded 4166 immigrant individuals, 1156 individuals aged 
15–17 years and 1491 individuals with missing values in 
outcomes or explanatory variables, our final sample consisted 
of 18 300 adults. There were 933 Indigenous (55.1% women) 
and 17 367 non-Indigenous (54.9% women) individuals, 
representing 18 573 280 (754 982 Indigenous and 17 818 298 
non-Indigenous) individuals in Canada. 

The mean scores of psychological distress were lower 
among non-Indigenous than Indigenous populations (total: 
15.05 v. 16.05, p < 0.001; women: 15.32 v. 16.53, p = 0.007; 
men: 14.78 v. 15.59, p = 0.03) respectively. The prevalence of 
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lifetime suicidal ideation (total: 9.20% v. 16.80%, p < 0.001; 
women: 9.69% v. 19.10%, p < 0.001; men: 8.70% v. 14.60%, 
p = 0.005) and lifetime suicide plan (total: 2.23% v. 6.81%, p < 

0.001; women: 2.66% v. 7.73%, p = 0.008; men: 1.98% v. 
5.94%, p = 0.006) was lower among non-Indigenous than 
Indigenous populations, respectively (Table 1).

Table 1 (part 1 of 2): Summary statistics of variables used in the study

Variable

% or mean ± SD

Total Women Men

Non-
Indigenous Indigenous

p 
value

Non-
Indigenous Indigenous

p 
value

Non-
Indigenous Indigenous

p 
value

Outcome

10-item Kessler 
Psychological Distress 
Scale score

15.1 ± 5.1 16.1 ± 5.9 < 0.001 15.3 ± 5.3 16.5 ± 6.4 0.007 14.8 ± 4.8 15.6 ± 5.5 0.03

Lifetime suicidal ideation 9.2 16.8 < 0.001 9.7 19.1 < 0.001 8.7 14.6 0.005

Lifetime suicide plan 2.3 6.8 < 0.001 2.6 7.7 0.008 2.0 5.9 0.006

Demographic variables*

Age, yr 47.4 ± 17.9 41.3 ± 15.5 < 0.001 48.0 ± 18.2 41.7 ± 15.0 < 0.001 46.7 ± 17.6 41.1 ± 16.0 < 0.001

Marital status

    Married or common 
     law

62.1 59.7 0.4 60.6 57.6 0.4 63.6 61.6 0.6

    Divorced or widowed 13.4 11.5 0.2 17.7 16.1 0.5 9.1 7.1 0.2

    Single 24.5 28.9 0.07 21.7 26.3 0.09 27.3 31.3 0.3

Socioeconomic variables*

Equivalized household 
income, $†

54 426 ± 
87 062

46 550 ± 
37 582

< 0.001 52 076 ± 
111 102

44 482 ± 
32 837

0.01 56 846 ± 
51 634

48 488 ± 
41 485

0.002

Education

    Less than high school 13.9 20.8 0.002 13.4 17.4 0.07 14.4 24.0 0.008

    High school 17.4 16.4 0.6 17.7 20.3 0.5 17.2 12.6 0.06

    Some postsecondary 7.5 7.0 0.7 7.5 8.4 0.6 7.5 5.7 0.2

    Bachelor’s degree or 
      higher

61.2 55.8 0.06 61.5 53.9 0.04 60.9 57.7 0.4

Employment status

    Employed 61.9 57.6 0.1 55.9 56.1 > 0.9 68.2 58.9 0.02

    Unemployed 28.9 34.5 0.03 33.7 37.7 0.3 24.0 31.6 0.03

    Other employment 
      status

9.2 7.9 0.4 10.4 6.2 0.003 7.9 9.5 0.4

Homeownership

    Owner 77.1 66.2 < 0.001 76.4 62.7 < 0.001 77.8 69.4 0.004

    Renter 22.9 33.8 < 0.001 23.6 37.3 < 0.001 22.2 30.6 0.004

Household arrangement

    Single person 16.1 12.9 0.02 17.4 12.3 0.005 14.8 13.5 0.5

    Couple with no child 32.1 25.7 0.006 30.5 29.1 0.7 33.7 22.5 0.001

    Couple with child or 
      children younger than 
      25 yr

31.3 33.7 0.45 30.8 24.4 0.01 31.7 42.4 0.03

    Separated with child 
      younger than 25 yr

5.1 7.6 0.04 6.7 12.1 0.009 3.5 3.3 0.9

    Other household 
      compositions

15.4 20.2 0.02 14.6 22.2 < 0.001 16.0 18.2 0.5

Geographical factors*

Urbanicity

    Urban 77.6 78.3 0.8 21.1 20.7 0.9 23.8 22.7 0.7

    Rural 22.4 21.7 0.8 78.9 79.3 0.9 76.2 77.3 0.7



Research

E218 CMAJ OPEN, 9(1) 

The non-Indigenous population in Canada was older than 
the Indigenous population. Equivalized household annual 
income of the non-Indigenous population (total: $54 426; 
women: $52 076; men: $56 846) was higher than that of the 
Indigenous population (total: $46 550; women: $44 482; men: 
$48 488). The non-Indigenous population had higher educa-
tional attainment than the Indigenous population. While 
61.9% (women 55.9%; men 68.2%) of  the non-Indigenous 
population was employed in Canada, employment was 57.6% 
(women 56.1%; men 58.9%) in the Indigenous population. 
The proportion of home ownership was higher in the non-
Indigenous than in the Indigenous population in Canada 
(Table 1).

Determinants of psychological distress and suicidal 
behaviours
There were negative associations between age and mental 
health outcomes among both women and men. A 1-year 
increase in age was associated with a decrease of 0.054 
(women 0.068, men 0.043) points in distress score and 0.11 
(women 0.12, men 0.09) percentage points in the probability 
of having lifetime suicidal ideation. The probability of lifetime 
suicide plan also decreased by age among men. 

Income was negatively associated with all the 3 mental 
health outcomes among women and men. Psychological dis-
tress among employed individuals was lower compared with 
those unemployed and those with other employment status. 
Home ownership was associated negatively with distress levels 
and lifetime suicidal ideation. 

Compared with women in Ontario, distress was lower 
among women in Quebec. Individuals residing in Prairie 
provinces had higher probabilities of reporting lifetime sui-
cidal ideation. The probability of lifetime suicide plan was 
higher among men living in Quebec and Prairie provinces. 

After controlling for the difference in the observable fac-
tors, there was no significant difference in distress level 
between the non-Indigenous and Indigenous populations. 
However, the non-Indigenous population had lower probabil-
ity of reporting lifetime suicidal ideation and lifetime suicide 
plan than the Indigenous population after adjusting for the 
observable characteristics (Table 2).

Explaining differences in psychological distress and 
suicidal behaviours
The mean score of psychological distress for the non-Indigenous 
population in Canada was 0.992 (women 1.208, men 0.814) 
points lower than for the Indigenous population. The Blinder–
Oaxaca decomposition results suggested that the difference in 
the characteristics between the 2 groups explains 60% (women 
51.2%, men 78.3%) of the absolute difference in the mean score 
of psychological distress. Differential distribution of factors, 
including age, household income and home ownership between 
non-Indigenous and Indigenous populations, accounted for the 
higher mean score of psychological distress among the Indige-
nous population. For example, if the Indigenous population had 
the same equivalized household income as the non-Indigenous 
population, the difference in the mean score of psychological 
distress could potentially decrease by 0.132 (women 0.132, men 
0.133) points, all things being equal (Table 3, Figure 1).

The prevalence of lifetime suicidal ideation for the non-
Indigenous population in Canada was 7.57 (women 9.39, men 
5.90) percentage points lower than that of the Indigenous 
population. The decomposition results suggested that differ-
ence in the characteristics explained 23.5% (women 22.5%, men 
25.2%) of the absolute difference in the prevalence of lifetime 
suicidal ideation. The differential distribution of factors, such 
as age, income and home ownership between the 2 groups, con-
tributed significantly to the difference in the prevalence of 

Table 1 (part 2 of 2): Summary statistics of variables used in the study

Variable

% or mean ± SD

Total Women Men

Non-
Indigenous Indigenous

p 
value

Non-
Indigenous Indigenous

p 
value

Non-
Indigenous Indigenous

p 
value

Geographical factors* (cont’d)

Geographic region

    Atlantic‡ 8.9 9.5 0.6 9.1 9.4 0.8 8.7 9.6 0.5

    Quebec 26.9 9.5 < 0.001 27.4 10.0 < 0.001 26.4 9.0 < 0.001

    Ontario 35.3 32.2 0.3 35.5 26.3 0.03 35 37.6 0.6

    Prairie‡ 17.5 33.7 < 0.001 16.9 37.5 < 0.001 18.2 30 < 0.001

    British Columbia 11.5 15.2 0.07 11.2 16.8 0.06 11.7 13.6 0.5

Observations 17 367 933 9535 514 7832 419

Represented population 17 818 298 754 982 9 037 405 365 300 8 780 893 389 682

Note: SD = standard deviation.
*Explanatory variables.
†Annual household income equivalized by dividing it by the square root of household size as per the Organisation for Economic Co-operation and Development 
publications29 and logged to correct for skewness in analyses.
‡Atlantic includes the provinces of Newfoundland and Labrador, Prince Edward Island, Nova Scotia and New Brunswick; Prairie includes the provinces of Manitoba, 
Saskatchewan and Alberta.
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lifetime suicidal ideation between non-Indigenous and Indig-
enous populations. The difference in income and home own-
ership between the 2 groups explained 0.36 (women 0.56, 
men 0.22) and 0.25 (women 0.27, men 0.26) percentage 
points of the difference in the prevalence of lifetime suicidal 
ideation, respectively (Table 2, Figure 1). 

The prevalence of lifetime suicide plan for the non-
Indigenous population in Canada was 4.48 (women 5.07, 

men 3.96) percentage points lower than that of the Indige-
nous population in Canada. The decomposition results sug-
gested that difference in the characteristics explained 9.8% 
(women 5.6%, men 17.0%) of the absolute difference in the 
prevalence of lifetime suicide plan. If the Indigenous popu-
lation had the same observed characteristics as the non-
Indigenous population in Canada, the difference in the 
prevalence of lifetime suicide plan would have been reduced 

Table 2 (part 1 of 2): The coefficients and marginal effects obtained from the ordinary least squares and logistic models for 
psychological distress scale, lifetime suicidal ideation and lifetime suicide plan*

Determinants

Psychological distress scale Lifetime suicidal ideation Lifetime suicide plan

Total 
coefficients

Women 
coefficients

Men 
coefficients

Total 
marginal 
effects

Women 
marginal 
effects

Men 
marginal 
effects

Total 
marginal 
effects

Women 
marginal 
effects

Men 
marginal 
effects

Indigenous identity (Ref: Indigenous)

    Non-Indigenous –0.38 
(0.21 to 
–0.97)

–0.56 
(0.32 to 
–1.43)

–0.18 
(0.61 to 
–0.96)

–4.12 
(–2.06 to 

–6.18)

–5.05 
(–2.01 to 
–8.09)

–3.35 
(–0.57 to 

–6.13)

–2.05 
(–1.13 to 
–2.97)

–2.58 
(-1.01 to 
-4.15)

–1.49 
(-0.49 to 
-2.49)

Demographic variables

Sex (Ref: female)

    Male –0.45 
(–0.7 to 
–0.20)

–1.05 
(–2.38 to 

0.28)

–0.58 
(–1.31 to 

0.15)

Age, yr –0.05 
(–0.07 to 
–0.04)

–0.07 
(–0.08 to 

-0.05)

–0.04 
(–0.05 to 
–0.03)

–0.11 
(–0.17 to 
–0.05)

–0.12 
(–0.2 to 
–0.04)

–0.09 
(–0.17 to 

–0.01)

–0.02 
(–0.04 to 

0.01)

0.01 
(–0.05 to 

0.03)

–0.03 
(–0.05 to 

–0.01)

Marital status (Ref: married or common law) 

    Divorced or widowed 0.03 
(–0.56 to 

0.61)

–0.23 
(–1.09 to 

0.63)

0.41 
(–0.43 to 

1.26)

–0.35 
(–3.23 to 

2.53)

–1.04 
(–4.9 to 
2.82)

0.96 
(–2.92 to 

4.84)

–0.40 
(–1.69 to 

0.89)

–1.19 
(–2.93 to 

0.55)

0.34 
(–1.23 to 

1.91)

    Single 0.03 
(–0.49 to 

0.56)

–0.53 
(–1.33 to 

0.28)

0.57 
(–0.11 to 

1.24)

0.20 
(–2.37 to 

2.77)

–1.09 
(–4.27 to 

2.09)

1.41 
(–2.37 to 

5.19)

0.17 
(–0.91 to 

1.25)

–0.23 
(–1.48 to 

1.02)

0.36 
(–1.17 to 

1.89)

Socioeconomic variables

Log equivalized household 
income, $

–0.74 
(–0.92 to 
–0.56)

–0.83 
(–1.08 to 
–0.57)

–0.65 
(–0.92 to 
–0.39)

–1.09 
(–1.83 to 
–0.35)

–1.25 
(–2.31 to 

–0.19)

–1.05 
(–2.07 to 
–0.03)

–0.39 
(–0.68 to 

–0.10)

–0.52 
(–0.97 to 
–0.07)

–0.31 
(–0.62 to 

0)

Education (Ref: less than high school)

    High school –0.56 
(–1.11 to 
–0.02)

–0.70 
(–1.63 to 

0.24)

–0.44 
(–1.05 to 

0.17)

–2.71 
(–5.45 to 

0.03)

–3.33 
(–7.50 to 

0.84)

–1.96 
(–5.45 to 

1.53)

–1.21 
(–2.48 to 

0.06)

–1.36 
(–3.83 to 

1.11)

–1.02 
(–2.04 to 

0)

    Some postsecondary 0.39 
(–0.29 to 

1.07)

–0.43 
(–1.52 to 

0.66)

1.15 
(0.37 to 

1.93)

–2.92 
(–6.37 to 

0.53)

–2.65 
(–7.98 to 

2.68)

–2.79 
(–7.02 to 

1.44)

–0.95 
(–2.38 to 

0.48)

–1.40 
(–4.22 to 

1.42)

–0.46 
(–1.69 to 

0.77)

    Bachelor’s degree 
     or higher

–0.37 
(–0.86 to 

0.12)

–0.60 
(–1.49 to 

0.29)

–0.14 
(–0.60 to 

0.32)

–2.01 
(–4.52 to 

0.50)

–1.27 
(–5.21 to 

2.67)

–2.54 
(–5.56 to 

0.48)

–0.31 
(–1.56 to 

0.94)

–0.30 
(–2.91 to 

2.3)

–0.26 
(–1.04 to 

0.52)

Employment status (Ref: employed)

    Unemployed 0.45 
(0.14 to 
0.76)

0.30 
(–0.13 to 

0.74)

0.62 
(0.22 to 

1.02)

0.02 
(–1.53 to 

1.57)

–0.09 
(–2.42 to 

2.24)

–0.14 
(–2.22 to 

1.94)

0.15 
(–0.61 to 

0.91)

–0.41 
(–1.78 to 

0.96)

0.6 
(–0.13 to 

1.33)

    Other employment status 1.69 
(1.15 to 
2.22)

1.81 
(1.01 to 2.6)

1.66 
(0.95 to 
2.38)

–1.73 
(–4.69 to 

1.23)

–2.87 
(–7.08 to 

1.34)

–0.49 
(–4.51 to 

3.53)

–0.15 
(–1.50 to 

1.20)

–0.87 
(–3.44 to 

1.70)

0.54 
(–0.55 to 

1.64)

Homeownership (Ref: owner)

    Renter 0.62 
(0.28 to 
0.96)

0.66 
(0.20 to 

1.12)

0.58 
(0.09 to 

1.06)

2.62 
(1.11 to 
4.13)

3.51 
(1.24 to 
5.78)

1.57 
(–0.45 to 

3.59)

0.46 
(–0.25 to 

1.17)

0.74 
(–0.36 to 

1.84)

0.17 
(–0.75 to 

1.09)
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by 0.42 (men 0.68; the value for women was not statistically 
significant) percentage points. The differential distribution 
of income between non-Indigenous and Indigenous popula-
tions also contributed to the overall difference in the preva-
lence of lifetime suicide plan between the 2 groups (Table 3, 
Figure 1).

Interpretation

Health inequalities between non-Indigenous and Indigenous 
populations continue to exist in Canada, despite calls to 

action to address these gaps.33 One particularly concerning 
issue is the substantial differences in key mental health out-
comes between the 2 populations in Canada,34,35 which were 
observed in the current analyses of the 2012 CCHS–MH. 
Similar to a recent study using data from the 2012 Aboriginal 
Peoples Survey,12 we showed a high prevalence of psycholog-
ical distress and suicidal behaviours among Indigenous peo-
ple living off-reserve in Canada. We found that mean psy-
chological distress scores among the non-Indigenous 
population was 6.59% lower than that of the Indigenous 
population. The prevalence of lifetime suicidal ideation and 

Table 2 (part 2 of 2): The coefficients and marginal effects obtained from the ordinary least squares and logistic models for 
psychological distress scale, lifetime suicidal ideation and lifetime suicide plan* 

Determinants

Psychological distress scale Lifetime suicidal ideation Lifetime suicide plan

Total 
coefficients

Women 
coefficients

Men 
coefficients

Total 
marginal 
effects

Women 
marginal 
effects

Men 
marginal 
effects

Total 
marginal 
effects

Women 
marginal 
effects

Men 
marginal 
effects

Socioeconomic variables (cont’d)

Household arrangement (Ref: single person)

    Couple with no child –0.10 
(–0.65 to 

0.45)

–0.03 
(–0.86 to 

0.80)

–0.17 
(–0.89 to 

0.56)

–2.87 
(–5.56 to 

–0.18)

–2.67 
(–6.20 to 

0.86)

–2.86 
(–6.72 to 

1.00)

–1.41 
(–2.64 to 

–0.18)

–1.74 
(–3.39 to 
–0.09)

–1.08 
(–2.65 to 

0.49)

    Couple with a child or 
    children < 25 yr

–0.43 
(–0.98 to 

0.12)

–0.71 
(–1.51 to 

0.10)

–0.10 
(–0.86 to 

0.65)

–3.85 
(–6.57 to 

–1.13)

–3.32 
(–6.99 to 

0.35)

–4.14 
(–7.98 to 
–0.30)

–1.59 
(–2.82 to 
–0.36)

–1.58 
(–3.54 to 

0.38)

–1.50 
(–2.93 to 
–0.07)

    Separated with a child or 
    children < 25 yr

0 
(–0.65 to 

0.65)

–0.06 
(–0.90 to 

0.79)

0.13 
(–0.84 to 

1.11)

–2.09 
(–5.05 to 

0.87)

–0.74 
(–4.80 to 

3.32)

–4.37 
(–8.49 to 
–0.25)

–0.71 
(–1.77 to 

0.35)

–0.08 
(–1.71 to 

1.55)

–1.67 
(–3.2 to 
–0.14)

    Other household 
    compositions

0.70 
(0.21 to 

1.19)

0.57 
(–0.07 to 

1.21)

0.92 
(0.15 to 

1.68)

–2.20 
(–4.02 to 
–0.38)

–2.43 
(–5.33 to 

0.47)

–1.90 
(–4.17 to 

0.37)

–0.96 
(–1.78 to 
–0.14)

–1.16 
(–2.73 to 

0.41)

–0.70 
(–1.48 to 

0.08)

Geographical factors

Urbanicity (Ref: rural)

    Urban 0.06 
(–0.28 to 

0.39)

0.03 
(–0.46 to 

0.52)

0.11 
(–0.33 to 

0.54)

1.11 
(–0.60 to 

2.82)

0.01 
(–2.52 to 

2.54)

2.25 
(0.09 to 
4.41)

0.49 
(–0.37 to 

1.35)

0.47 
(–1.00 to 

1.94)

0.45 
(–0.33 to 

1.23)

Geographic region (Ref: Ontario)

    Atlantic† –0.17 
(–0.53 to 

0.18)

–0.01 
(–0.54 to 

0.53)

–0.34 
(–0.78 to 

0.11)

–0.59 
(–2.45 to 

1.27)

–2.05 
(–4.89 to 

0.79)

0.76 
(–1.61 to 

3.13)

–0.19 
(–0.99 to 

0.61)

–0.81 
(–2.12 to 

0.5)

0.34 
(–0.52 to 

1.20)

    Quebec –0.09 
(–0.45 to 

0.27)

0.38 
(–0.19 to 

0.94)

–0.58 
(–1.02 to 
–0.13)

1.12 
(–0.92 to 

3.16)

–0.26 
(–3.34 to 

2.82)

2.51 
(–0.04 to 

5.06)

0.86 
(–0.16 to 

1.88)

0.75 
(–0.97 to 

2.47)

0.91 
(0.08 to 

1.74)

    Prairie† 0.13 
(–0.22 to 

0.47)

0.17 
(–0.34 to 

0.68)

0.10 
(–0.37 to 

0.57)

1.76 
(0.07 to 
3.45)

0.27 
(–2.14 to 

2.68)

3.13 
(0.80 to 
5.46)

0.71 
(–0.11 to 

1.53)

–0.09 
(–1.19 to 

1.01)

1.31 
(0.21 to 
2.41)

    British Columbia –0.13 
(–0.51 to 

0.25)

0.02 
(–0.53 to 

0.58)

–0.25 
(–0.76 to 

0.26)

1.91 
(–0.05 to 

3.87)

1.52 
(–1.34 to 

4.38)

2.21 
(–0.53 to 

4.95)

0.46 
(–0.52 to 

1.44)

0.24 
(–1.21 to 

1.69)

0.63 
(–0.35 to 

1.61)

Constant 15.6 
(13.19 to 

18.01)

17.47 
(13.94 to 

21)

13.18 
(10 to 
16.36)

Observations 18 300 10 049 8251 18 300 10 049 8251 18 300 10 049 8251

Note: Ref. = reference category in the ordinary least squares and logistic model estimations.
*Coefficients and marginal effects are calculated at the means of the independent variables. Marginal effects are multiplied by 100 for ease of readability; 95% confidence 
intervals are presented in parentheses. 
†Atlantic includes the provinces of Newfoundland and Labrador, Prince Edward Island, Nova Scotia and New Brunswick; Prairie includes the provinces of Manitoba, 
Saskatchewan and Alberta.
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suicide plan among the non-Indigenous population was also 
l.61 and 3 times lower, respectively, than that of the Indige-
nous population.

Our results indicated that the difference in the mean levels 
of psychological distress between non-Indigenous and Indige-
nous populations was mostly explained by the differences in 
levels of the explanatory variables between these groups, par-
ticularly for men. The differences in demographic factors 
accounted for a significant proportion of the differences in 
distress between the 2 groups. In particular, age differences 
between non-Indigenous and Indigenous adults accounted for 
one-third of the overall gap in distress between the 2 groups. 
Age contributed to the differences in distress levels between 
the 2 groups because distress decreased with increasing age 
and non-Indigenous adults are older than Indigenous adults; 
thus, distress levels of the Indigenous population would be 
less if the Indigenous population had the same age character-
istics as the non-Indigenous population. Socioeconomic fac-
tors also accounted for a quarter of the difference in distress 
levels between the 2 groups. Improving socioeconomic status 

of Indigenous people through plans like income equalization 
may decrease the gap in psychological distress between non-
Indigenous and Indigenous populations in Canada, particu-
larly for men.

Unlike results for psychological distress, results for suicidal 
behaviours showed that the gaps in suicidal behaviours 
between non-Indigenous and Indigenous populations largely 
come from differences in the effects of the characteristics and 
unobserved determinants. This indicates that there are char-
acteristics other than the variables in our model that affect 
suicidal behaviours that we are unable to observe or control. 
Nonetheless, our findings underscore the importance of the 
role of socioeconomic factors in accounting for differences in 
the prevalence of lifetime suicidal ideation and suicide plan. 
For example, improving the income of Indigenous people to 
the level of the non-Indigenous population could potentially 
reduce the prevalence of suicidal ideation by 0.25 percentage 
points (i.e., 1887 cases in our sample of 754 982) and suicide 
plan by 0.11 percentage points (i.e., 830 cases in our sample of 
754 982) among Indigenous people.

Table 3: Decomposition of the differences in psychological distress scale and the prevalence of lifetime suicidal ideation and 
suicide plan between non-Indigenous and Indigenous adults living off-reserve in Canada*

Variable

Psychological distress scale Lifetime suicidal ideation Lifetime suicide plan

Total Women Men Total Women Men Total Women Men

Differences explained by characteristics†

    Sex 0.0104 0.0002 0.0002

    Age –0.3250 –0.4360 –0.2150 –0.0079 –0.0082 –0.0071 –0.0016 –0.0002 –0.0030

    Marital status 0.0002 0.0244 –0.0146 –0.0001 0.0005 –0.0003 –0.0002 –0.0001 –0.0001

    Income –0.1320 –0.1320 –0.1330 –0.0025 –0.0027 –0.0026 –0.0011 –0.0016 –0.0008

    Education –0.0230 –0.0247 –0.0053 –0.0023 –0.0003 –0.0034 –0.0007 0.0001 –0.0010

    Employment 
      status

–0.0023 0.0687 –0.0745 –0.0001 –0.0016 0.0001 0.0000 –0.0003 –0.0011

    Home ownership –0.0676 –0.0816 –0.0542 –0.0036 –0.0056 –0.0022 –0.0008 –0.0018 –0.0004

    Household 
      arrangement

–0.0304 –0.0820 –0.0331 0.0008 –0.0003 0.0011 0.0000 –0.0004 0.0001

    Urbanicity –0.0002 –0.0001 –0.0007 –0.0001 0.0000 –0.0003 –0.0001 0.0000 –0.0001

    Geographic 
      region

–0.0251 0.0443 –0.1070 –0.0022 –0.0028 –0.0001 –0.0002 0.0014 –0.0004

    Sum explained –0.5950‡ –0.6190‡ –0.6370‡ –0.0179‡ –0.0209‡ –0.0149‡ –0.0042‡ –0.0030 –0.0068§

Differences not 
explained by the 
characteristics 
(sum unexplained)

–0.3970 –0.5890 –0.1770 –0.0577‡ –0.0730‡ –0.0441§ –0.0404‡ –0.0477‡ –0.0329§

Differences: 
non-Indigenous–
Indigenous

–0.992‡ –1.208‡ –0.814§ –0.0757‡ –0.0939‡ –0.0590‡ –0.0448‡ –0.0507‡ –0.0396‡

*Detailed results of decomposition analyses can be found in Appendices 4, 5 and 6 (available at www.cmajopen.ca/content/9/1/E215/suppl/DC1).
†Negative (positive) value for each characteristic indicates the absolute value of the difference that could have been reduced (increased) if that characteristic for the 
Indigenous population were made to be identical to that of the non-Indigenous population. For example, if the annual equivalized income for Indigenous adults increased to 
the level of the non-Indigenous population, the difference in the psychological distress scale between the 2 groups could have been decreased by 0.1320 points.
‡p < 0.01.
§p < 0.05.
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Limitations
Our study is subject to several limitations. The CCHS–MH 
restricts survey respondents to people living in private dwell-
ings and, thus, omits many Indigenous people with high risk 
of mental health issues, who might live in institutions (e.g., 
hospitals and prisons) and other collective dwellings (e.g., 
shelters and group homes).36,37 Because of the unavailability in 
the CCHS–MH, we could not assess the impact of some 
determinants of mental health outcomes such as food insecu-
rity, the long-term effects of residential schools and the child 
welfare system, and numerous additional cultural, historical 
and contemporary factors that are known to be important spe-
cifically among Indigenous people. Some of the explanatory 
factors included in the analysis are likely to be endogenous, 
and together with the cross-sectional design, the reported 
associations do not necessarily imply causality. We could not 
consider those who have died by suicide in our study, also dis-
proportionately represented among Indigenous populations.7 

For the sample size consideration, we combined the 3 
Indigenous populations for the analyses. Since differences in 
mental health outcomes exist among and within the 3 Indige-
nous groups in Canada,12 further studies need to evaluate specific 

Indigenous populations separately. Although we used the most 
recent available survey on mental health issues in Canada for 
the analyses, the survey was conducted in 2012. Updates by use 
of new surveys as they become available are needed. Although 
the number of dropout (missing) observations was very small 
in our analyses, there may be potential differences in missing 
observations between non-Indigenous and Indigenous popula-
tions. Finally, further studies are needed to evaluate Indige-
nous populations living on-reserve in Canada.

Conclusion
The differential distribution of socioeconomic factors 
between non-Indigenous and Indigenous populations explains 
a considerable proportion of inequalities in mental health out-
comes between non-Indigenous and Indigenous populations 
living off-reserve in Canada. Thus, policies designed to 
improve major contributing socioeconomic determinants of 
health such as income may help reduce inequalities in mental 
health outcomes between the 2 populations. Interventions 
designed to address social determinants of health should fit 
the particular situational and cultural context of Indigenous 
people living off-reserve across Canada.
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Figure 1: Percentage point contribution of explained and unexplained components to the differences in psychological distress scale and the 
prevalence of lifetime suicidal ideation and suicide plan between non-Indigenous and Indigenous adults living off-reserve in Canada. Percent-
age point contributions of explained component were calculated by dividing the sum of the contribution of all variables in each category by the 
total difference in the corresponding mental health outcome. Some percentages do not add up to 100 as a result of rounding.
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