
SUPPLEMENTARY MATERIAL
Table S1. Count regression model selection for the association between deprivation and incidence of infectious intestinal diseases in the North East of England after the removal of foreign-travel associated cases
	Dataset
	Mean count (variance)
	Zero counts (%)
	Poisson model
	
	ZIP model
	
	Negative binomial model
	
	ZINB model
	Final model
	Residuals‡

	
	
	
	GOF
	AIC
	
	Vuong
	AIC
	Δ AIC*
	
	LRT
	AIC
	Ref.†
	Δ AIC*
	
	Vuong
	AIC
	Ref.†
	Δ AIC*
	
	

	Cryptosporidiosis
	0.51 (0.68)
	64.43
	0.0001
	3204.252
	
	0.0021
	3163.03
	41.22
	
	<0.0001
	3159.03
	ZIP
	4.01
	
	Did not converge
	NB
	Bimodal

	E. coli O157 infection
	0.17 (0.27)
	87.08
	1.0000
	1648.098
	
	0.0003
	1568.80
	79.30
	
	<0.0001
	1570.38
	ZIP
	-1.58
	
	0.1426
	1565.00
	ZIP
	3.80
	ZINB
	Normal

	Giardiasis
	0.74 (0.84)
	93.24
	1.0000
	856.7673
	
	0.3229
	855.37
	1.40
	
	0.153
	855.72
	Poisson
	1.05
	
	0.2452
	885.37
	Poisson
	-29.65
	Poisson
	Bimodal

	Salmonellosis
	0.93 (1.17)
	43.06
	1.0000
	910.7202
	
	0.0792
	895.07
	15.65
	
	<0.0001
	895.35
	Poisson
	15.37
	
	0.3120
	894.33
	NB
	1.03
	NB
	Bimodal

	Shigellosis
	0.08 (0.10)
	93.36
	<0.0001
	4248.715
	
	0.0506
	4237.02
	11.69
	
	<0.0001
	4232.38
	Poisson
	16.33
	
	0.3908
	4234.01
	NB
	-1.62
	NB
	Bimodal


AIC=Akaike information criterion; GOF=goodness of fit; IID=infectious intestinal infections; LRT=boundary likelihood ratio test; NB=negative binomial; ZINB=zero-inflated negative binomial; ZIP=zero-inflated Poisson.*Difference in AIC between the model of interest and the reference model. †Reference model for testing. ‡Distribution of deviance residuals for the final model assessed by eye; 
Table S2. Associations between deprivation and the incidence of infectious intestinal diseases in the North East of England after removal of foreign travel-associated cases.
	Dataset
	Model
	IMD regional quintile*
	No. of significantly associated quintiles†

	
	
	Q1
	
	Q2
	
	Q3
	
	Q4
	
	Q5
	

	
	
	IRR
	
	IRR
	95% CI
	P
	
	IRR
	95% CI
	P
	
	IRR
	95% CI
	P
	
	IRR
	95% CI
	P
	

	Cryptosporidiosis
	NB
	1.00
	
	1.00
	0.77 - 1.29
	0.973
	
	0.99
	0.77 - 1.26
	0.910
	
	0.98
	0.73 - 1.31
	0.886
	
	0.82
	0.64 - 1.06
	0.129
	0

	E. coli O157 infection
	ZINB
	1.00
	
	0.77
	0.55 - 1.08
	0.133
	
	1.04
	0.73 - 1.47
	0.841
	
	0.44
	0.26 - 0.73
	0.002
	
	0.64
	0.46 - 0.89
	0.007
	-2

	Giardiasis
	Poisson
	1.00
	
	1.14
	0.74 - 1.75
	0.550
	
	0.65
	0.41 - 1.02
	0.059
	
	0.66
	0.41 - 1.07
	0.095
	
	1.11
	0.64 - 1.91
	0.718
	0

	Salmonellosis
	NB
	1.00
	
	1.13
	0.96 - 1.34
	0.133
	
	1.09
	0.92 - 1.3
	0.307
	
	1.16
	0.95 - 1.41
	0.136
	
	1.12
	0.93 - 1.34
	0.234
	0

	Shigellosis
	NB
	1.00
	
	0.88
	0.45 - 1.71
	0.708
	
	0.81
	0.45 - 1.46
	0.485
	
	1.37
	0.76 - 2.47
	0.301
	
	0.46
	0.21 - 1.04
	0.061
	0


CI=confidence interval; IID=infectious intestinal infections; IMD=Index of Multiple Deprivation; IRR=incidence rate ratio; NB=negative binomial; ZIP=zero-inflated Poisson. aIncidence rate ratios for regional quintiles of the 2010 Index of Multiple Deprivation have been adjusted for age distribution, size of lower super output area, urban/rural classification, presence of minority ethnic groups and population heterogeneity; IMD quintile 1 (Q1) is the least deprived quintile and quintile 5 (Q5) is the most deprived quintile; values in bold represent significant associations (p <0.05). bIndicates the direction of the association relative to the least deprived quintile: -=quintiles associated with decreased rates of infection.
Fig S1. The incidence of 21 infectious diseases and adjusted associations with deprivation for the North East of England. Grey circles indicate the incidence rate 2007-2011) for each lower super output area (with its corresponding Index of Multiple Deprivation 2010 (IMD) score. Grey vertical lines indicate cut-offs for regional IMD quintiles. Black circles indicate the adjusted incidence rate ratio (with 95% confidence interval) for each quintile positioned at the median IMD value for that quintile. For infectious intestinal diseases, white squares indicate the adjusted incidence rate ratio (with 95% confidence interval) for each quintile after removal of foreign-travel associated cases; these data-points are also positioned at the median of each IMD quintile but off-set so as to not overlap with the other data series.
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