
 
 

Supplementary Methods  

 

Calculation of area-based socioeconomic disadvantage measure for refugees 

Principal Components Analysis (PCA) was used to obtain a unified measure of 

socioeconomic disadvantage of refugees from the eight indicator variables mentioned earlier. 

PCA was used to eliminate collinearity among these variables and determine the appropriate 

weightings for the resultant uncorrelated components [1, 2]. Before PCA, all variables were 

standardised to have a mean of 0 and standard deviation of 1. Sampling adequacy for PCA 

was confirmed through Kaiser-Meyer-Olkin test (KMO = 0.761) and the strength of 

correlation between the variables was confirmed using Bartlett’s test of sphericity (χ2 = 

460.37; degrees of freedom=28; p<0.001) [2]. Varimax rotation technique was used to 

improve the variable loadings on each component [1]. Based on the Kaiser’s criterion, five 

components with eigenvalues greater than 1 were retained (Table S1) [2].  

 

Table S2 shows the variable loadings on the principal components. Variables related to 

proportion of refugees to the total population, education, English proficiency, and duration of 

stay loaded heavily on component one. Component two comprised education, duration of stay 

and needs-assistance variables. Components three, four and five primarily related to having 

no motor vehicle, unemployment, and low income. Eigenvalues of each component were 

used as a weight in calculating the unified socioeconomic disadvantage measure for refugees 

in SA2. The measure was obtained by multiplying the eigenvalues with the corresponding 

variable loadings in each component (principal component scores) and then taking the sum 

across all components [3]. 

 

 

 

 



 
 

Table S1. Eigenvalues from the principal component analysis 

 

 

 

 

 

 

 

 

 

Note: only retained components with Eigenvalues greater than 1 are shown 

 

 

 

Table S2. Loading of variables on each component 

Variablea Component 

1 

Component 

2 

Component 

3 

Component 

4 

Component 

5 

Unexplained 

variance 

Refugees to total 

resident SA2 

population 

 

0.5394 0.1345 -0.0948 0.2312 -0.4275 0.2696 

Not completed 

Year 12 

 

0.5571 -0.3779 -0.1248 0.0373 0.2699 0.2352 

Not proficient in 

English 

 

0.5424 0.0632 0.0761 -0.1587 0.0785 0.2673 

Arrived in the last 

five years 

 

0.3193 0.3365 0.3335 -0.2196 0.0177 0.3309 

Above 15 years 

and unemployed 

 

0.0114 0.0265 0.0606 0.9272 0.042 0.08006 

Income <$25999 

 
0.038 0.0875 -0.0111 0.0729 0.8537 0.1565 

Needs assistance 

with core activities 

 

-0.0113 0.8417 -0.1033 0.0484 0.0862 0.1698 

Living in 

households with 

no motor vehicle 

 

-0.031 -0.0709 0.9187 0.0669 -0.0031 0.08909 

aall variables calculated as proportion of refugees; Number of observations (n) = 348;  

Note: Values in bold indicate the largest loading (>|.3|) of each variable on the components 

 

 

 

Component Variance Difference Proportion Cumulative 

1 2.15122 1.01972 0.2689 0.2689 

2 1.1315 0.044499 0.1414 0.4103 

3 1.087 0.0669901 0.1359 0.5462 

4 1.02001 0.0081084 0.1275 0.6737 

5 1.0119 - 0.1265 0.8002 



 
 

Table S3. Missing data for the variables included in multilevel analysis 

Variables 
No. of clients with missing data  

(% of total clients, N=25542) 

 

Individual-level variables 

Gender 237 (0.93%) 

Preferred language 84 (0.33%) 

Region of birth 345 (1.35%) 

Contextual-level variables Socioeconomic disadvantage  10 (0.04%) 
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