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Supplementary Methods 

For the neighborhood level analyses, we apply a Bayesian hierarchical Poisson regression model with spaBal random 

effects to account for spaBal dependence. Specifically, we use the Besag-York-Mollié (BYM2) model proposed by 

Riebler et al. [1], which improves interpretability and simplifies hyperprior specificaBon compared to the original BYM 

model [2]. The model is specified as follows: 
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where 𝑦!"# is the observed number of cases in neigbourhood i = 1, 2, …, 5984; age group j = 40-44, 45-49, …, 90+; at 

Bme (calendar year) t = 2018, 2019, and 𝑝!"# is the corresponding populaBon denominator. The model includes an 

intercept (𝛼), as well as age-group (𝛿") and Bme (𝛾#) fixed effects to adjust for age and calendar year. 𝐗𝜷 represents 

addiBonal covariates and their coefficients, which we also model as fixed. Neighborhood-specific random effects, 𝜋!, 

are parameterized as 
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531 − 𝜙𝐯 + 3𝜙𝐮∗:, 

where 𝜏$ is the total precision of the neighborhood effects, and 𝐯 and 𝐮∗ represent unstructured and spaBally 

structured components, with the former modelled as an i.i.d. effect and the la]er using an intrinsic condiBonal 

autoregressive (ICAR) structure. The parameter 𝜙 is a mixing parameter that can be interpreted as the proporBon of 

the marginal variance in the neighborhood effects a]ributable to the spaBally structured component. 

We use integrated nested Laplace approximaBon (INLA) [3], implemented via the R-INLA package [4], to fit the model. 

Penalized complexity (PC) priors [5] are applied to the precision parameter 𝜏$, with default secngs recommended for 

BYM2 models in R-INLA. These priors encourage sparsity in the random effects, shrinking them toward zero when the 

data do not support their inclusion in the model. 
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Supplementary Table S1   EsBmates of the hyperparameters for each neighbourhood level model, reflecBng the total 

precision for the neighbourhood effects (𝜏$) and the proporBon of the marginal variance in the neighborhood effects 

a]ributable to the spaBally structured component (𝜙). 

Model 

Outcome event 

  Covariate 

Precision  

mean (95% CIa) 

 

Spatial variance proportion  

mean (95% CIa) 

 

Low-risk prostate cancer diagnosis  
  

  Economic standard 6.52 (4.96, 8.48) 0.95 (0.81, 1.00) 

  Proportion of non-Nordic immigrants 6.91 (5.20, 9.08) 0.94 (0.79, 1.00) 

  Degree of urbanisation 6.32 (4.81, 8.23) 0.94 (0.80, 1.00) 

  All three covariates included 6.68 (5.05, 8.74) 0.95 (0.80, 1.00) 

Advanced disease diagnosis 
  

  Economic standard 22.40 (12.76, 37.81) 0.83 (0.49, 0.99) 

  Proportion of non-Nordic immigrants 24.52 (13.26, 43.34) 0.81 (0.45, 0.98) 

  Degree of urbanisation 23.44 (12.94, 40.65) 0.82 (0.46, 0.99) 

  All three covariates included 23.83 (12.99, 41.86) 0.82 (0.46, 0.99) 
a Credible interval 
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Supplementary Figure S1   Sca]erplot based on the sociodemographic data on the Swedish populaBon (year 2018) 

divided into 5984 neighbourhoods. The 774 neighbourhoods marked by red diamonds were classified in the upper 

naBonal quinBle (Q5) regarding both economic standard (proporBon of residents with low household income, i.e., Q5 

= lowest economic standard) and the proporBon of residents born in a non-Nordic country. Of these 774 

neighbourhoods, 748 was in urban areas, 23 in semi-urban areas, and 3 in rural areas. N.B.: the other single 

neighbourhood in the upper right part of the sca]erplot was also classified in Q5 regarding economic standard and 

located in an urban area but classified in Q4 regarding proporBon with a non-Nordic country of birth.   

 


