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Course Introduction

1. Course introduction

2. Introduction to epidemiology and spatial statistics

3. Overview of mixed models

4. Overview of mixed models - Practicals

5. Introduction to INLA and R INLA

6. R INLA - Practicals
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Course introduction

7. Disease mapping. Standardisation of incidence and mortality rates

8. Disease mapping. Smoothing standardised incidence and mortality

rates

9. Disease mapping – Practicals

10. Geographical association studies. Spatial ecological regression

11. Spatial ecological regression - Practicals
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Course introduction

12. Clustering

13. Extensions: BYM2, point processes, leaflet, pc priors

14. Extensions – Practicals
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clustering

Methods for aggregation analysis

Ø Evaluation (detection) of the presence of clusters

Ø Localization of clusters

Ø Clusters around a source

Aggregation analysis works with areal data and with point processes of the health event.
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What is a cluster?

Ø According to Knox (1989), 'A cluster is a geographically and/or temporally bounded group

of occurrences of sufficient size and concentration to be unlikely to have occurred by

chance'.

Ø That is, a cluster occurs when there is a general tendency for a more non-random or

'clustered' distribution of the disease than would be expected to result from variations

in population structure and probability fluctuations.
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Ø There are differences among the risks in each of the spatial units analysed.

Ø Whether there is a spatial structure in these differences is not evaluated

Ø Causes of heterogeneity:

• Presence of a pollution source that would cause increased risk in its environment.

• Spatial variation of a risk factor (more risks related to higher exposure to this

factor).

• Other sources
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Spatial aggregation analysis (clustering) in general, consists of assessing (detecting)

and locating areas where risks tend to be higher than expected.

Cluster detection consists of the identification of "unusual" groupings of cases, allowing

the identification of hotspots.
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Ø Scan Statistics: family of methods

Ø Kulldorff

• Establishment of a circular window of variable size. It can be based on fraction of

areas or populations

• Compare the overall risk of the regions inside and outside the window
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Ø Kulldorff

• Null hypothesis: no aggregation = the two risks are equal

• Alternative hypothesis: the risk is larger within the window.

• Likelihood ratio test

• The most likely cluster is the one with the highest likelihood ratio with the best

significance.
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Example: Childhood leukaemia incidence in London, 1986-1998
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Example: Childhood leukaemia incidence in London, 1986-1998 (772) <    0.8

(101) >=    0.8

probability of RR greater than  1.0

   20.0km

N

(772) <    0.8

(101) >=    0.8

probability of RR greater than  1.0

   20.0km

N

<0.8

>0.8

Most likely cluster; p<0.001
2nd most likely cluster; p = 0.2
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