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INTRODUCTION Recently the use of Laplace approximation methods as INLA (Integrated Nested Laplace Approximation) is being widely used in Bayesian

inference, especially in the assessment of the spatial risk distribution as the Besag-York-Mollie (BYM) model. Compared to Monte Carlo simulations based

on Markov Chains (MCMC), INLA is time saving, however it can produce different estimates (Carroll 2015; De Smedt 2015). The aim of this study is to

compare estimates produced by INLA with those computed by MCMC simulations.

The estimations computed using R-INLA have been compared with those produced with WinBUGS software. The differences have been analysed varying the 

a-priori distribution in spatial parameter τµ. The following distributions have been taken into consideration: Γ(0.1,0.1), Γ(0.001,0.001) and Γ(1,0.001). The 

last one represents the most non-informative distribution. The a-priori distribution for the variance of the heterogeneity component (τυ) has been kept fixed

equal to Γ(0.001,0.001).

CONCLUSIONS INLA method  is faster and more efficient than WinBUGS for spatial risk 

estimation. However, in order to avoid an oversmoothing of the risks and/or excessive

imprecision of the estimates, particular attention must be paid to the choice of the a-priori 

distributions parameter.

INLA returns estimates of parameters and SIRs that are overlapping those computed by WinBUGS, but it is more sensitive to the distribution of the a-priori 

variable, as it can be seen for the liver cancer. In presence of non-informative a-priori distributions, the accuracy of the parameter on the correlated spatial 

effect of INLA is reduced, while WinBUGS seems to be more robust (figure 1). The differences between 2 methods are more evident in less frequent tumour

sites, such as in the cervix cancer (figure 3).

Cancer site
n. of 

Cases
Distribution of τµ

Γ(0.1,0.1) Γ(0.001,0.001) Γ(1,0.001)

All cancers (men) 15416 0.9992 0.9959 0.9955

Lung (men) 1897 0.9994 0.9993 0.9988

Liver (men) 700 0.9994 0.9990 0.9930

Cervix (women) 200 0.9901 0.9273 0.9628

RESULTS

Table 1. Pearson correlation

index between bayesian

estimates of SIR computed with 

INLA and MCMC for 3 a-priori 

distributions of τµ.

clustering

component

heterogeneity

component

Oi= n. of cases observed in i-th municipality

ei= n. of expected cases in i-th municipality

α= average incidence rate in all the 556 municipalities

nj = n. of municipalities bordering to i-th municipality

Figure 2.  Bayesian estimates

of SIR computed with INLA and 

MCMC for different a-priori 

distributions (left side: 

Γ(0.1,0.1), Γ(0.001,0.001), 

Γ(1,0.001)). 

Figure 3. Bayesian estimates

of SIR computed with INLA 

and MCMC for different a-

priori distributions (left side: 

Γ(0.1,0.1), Γ(0.001,0.001), 

Γ(1,0.001)). 
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Figure 1. Liver cancer (men). Bayesian estimates of

SIR computed for 3 a-priori distributions of τµ (above

Γ(0.1,0.1), Γ(0.001,0.001), Γ(1,0.001))
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METHODS  We consider all the cases of malignant cancers occurring in the year 2013 in the area covered by the Veneto Cancer Registry (556 municipalities, 

96% of region territory) and 3 different primitive sites of cancer: lung and liver among men and cervix cancer among women. 

The Standardized Incidence Ratios (SIRs) have been estimated by means of a BYM model, using the registry pool as a reference:


