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Appendix 3 (as supplied by the authors): Detailed Statistical Analysis 

Regression Analysis 

We first performed regression analyses to examine the determinants of the three main 

mental health outcomes, including psychological distress scale, lifetime suicidal ideation and 
lifetime suicide plan. We assessed the differences in psychological distress and suicidal 

behaviour between non-Indigenous and Indigenous populations living off-reserve in Canada 

using the following equation: 

𝑌𝑌𝑖𝑖 = 𝛼𝛼0 +  𝛼𝛼1𝐼𝐼𝑛𝑛𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖 + 𝛽𝛽𝑋𝑋𝑖𝑖 + 𝜇𝜇𝑖𝑖 .                                      (1) 

In Equation 1, 𝑌𝑌𝑖𝑖  denotes the outcome variable for person 𝑖𝑖, 𝛼𝛼0 is the intercept,  𝛼𝛼1 is the 

coefficient on the dummy variable for Indigenous population, 𝑋𝑋𝑖𝑖 is a vector of other control 

variables (demographic, socioeconomic and geographic factors) and 𝜇𝜇𝑖𝑖 is the error term. We 

performed the ordinary least squares and logistic models to investigate the effect of 

determinants on the continuous psychological distress, and two binary suicidal behaviours, 
respectively.  

The Blinder–Oaxaca Decomposition 

We employed the Blinder-Oaxaca (BO) decomposition method1,2 to understand the 
contribution of each factor to the overall differences in the three mental health outcomes 

between non-Indigenous and Indigenous populations. The BO technique enabled us to 
decompose the observed gaps between non-Indigenous and Indigenous 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 (determinants) that were assessed (i.e., demographic, 

socioeconomic and geographic variables). The unexplained (response or return) component 
captures the portion attributable to differences 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 populations would reduce if the income of Indigenous population 
is set to be at the similar level of non-Indigenous Canadian, ceteris paribus. 1–3  
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We applied the two-fold BO decomposition and assume Indigenous population have 

comparative disadvantages than non-Indigenous population in relation to the three mental 

health outcomes being assessed.1 We considered that the psychological issues among 

Indigenous and non-Indigenous adults are related to vectors of demographic, socioeconomic 

and geographic factors for non-Indigenous and Indigenous populations, respectively, as 
follows: 

 𝑌𝑌𝑁𝑁𝑁𝑁 =  𝛼𝛼𝑁𝑁 + 𝑋𝑋𝑁𝑁𝑁𝑁𝛽𝛽𝑁𝑁 + 𝜇𝜇𝑁𝑁𝑁𝑁 and   𝑌𝑌𝐼𝐼𝐼𝐼 =  𝛼𝛼𝐼𝐼 + 𝑋𝑋𝐼𝐼𝐼𝐼𝛽𝛽𝐼𝐼 + 𝜇𝜇𝐼𝐼𝐼𝐼 .           (2) 

Where 𝛼𝛼𝐼𝐼 and 𝛼𝛼𝑁𝑁 are intercepts. 𝛽𝛽𝐼𝐼 and 𝛽𝛽𝑁𝑁 are the coefficients indicating the effect of the 

observable characteristics on mental health outcomes, and 𝜇𝜇𝐼𝐼𝐼𝐼 and 𝜇𝜇𝑁𝑁𝑁𝑁 are error terms with 

zero expected value. If we take the expectations of non-Indigenous and Indigenous 

populations’ mental health outcomes and subtract the expected values between the two 

groups, we can get Equation 3.2  

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 𝑌𝑌�𝑁𝑁 − 𝑌𝑌�𝐼𝐼  =  𝛼𝛼𝑁𝑁 + 𝑋𝑋�𝑁𝑁𝛽𝛽𝑁𝑁 − 𝛼𝛼𝐼𝐼 − 𝑋𝑋�𝐼𝐼𝛽𝛽𝐼𝐼 .                                  (3) 

Adding and subtracting the term 𝑋𝑋�𝐼𝐼𝛽𝛽𝑁𝑁 in Equation 3 leads to:  

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = (𝑋𝑋�𝑁𝑁 − 𝑋𝑋�𝐼𝐼)𝛽𝛽𝑁𝑁 +  𝑋𝑋�𝐼𝐼(𝛽𝛽𝑁𝑁 − 𝛽𝛽𝐼𝐼) + (𝛼𝛼𝑁𝑁 − 𝛼𝛼𝐼𝐼).                          (4) 

The first component in Equation 4, (𝑋𝑋�𝑁𝑁 − 𝑋𝑋�𝐼𝐼) 𝛽𝛽𝑁𝑁, is the explained component and represents 

the difference in the given mental health outcome between two groups that is explained by 
variation in the mean level of observable characteristics. The second component, 𝑋𝑋�𝐼𝐼(𝛽𝛽𝑁𝑁 −

𝛽𝛽𝐼𝐼) + (𝛼𝛼𝑁𝑁 − 𝛼𝛼𝐼𝐼), indicates the unexplained component and represents the difference in the 

outcome of interest that is due to differences in returns to observable and unobserved 
characteristics on the outcome of interest between two groups.  

We used the BO decomposition for a linear model to assess the differences in the mean 
psychological distress. The extended version of the BO technique for a logistic model 3 was 

 
1 Two-fold OB decomposition assumes there is a potential disadvantage (negative discrimination) on Indigenous’ 
psychological outcomes and there is no advantage (positive discrimination) for non-Indigenous population.   
2 We assume there is a comparative disadvantage against Indigenous population’s psychological health, 
comparing to non-Indigenous population. Since the average levels of mental health outcome variables for 
Indigenous population are higher than their non-Indigenous counterparts, the difference in Equation 3 is 
negative. 
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used to examine the difference in the rates of suicidal ideation and suicide plans. Past studies 

have highlighted certain issues related to the choice of the reference group when dummy or 
categorical variables used in the decomposition analysis.4–6 Specifically, the estimated 

coefficients are sensitive to the choice of the base category when using a categorical variable 
in the model; thus, the decomposition results vary by altering the base group.  To overcome 

this problem, as suggested by Gardeazabal and Ugidos7 and Yun5, we applied the deviation 

contrast transformation to each set of categorical variables and restricted the coefficients for 
the same set of categorical variables sum up to zero (normalize). The results of this approach 

are equal to performing a series of decompositions  by changing the reference category one 
by one and calculating the averages of the results.5 
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