
This is a repository copy of Mapping Patterns and Trends in the Spatial Availability of 
Alcohol Using Low-Level Geographic Data: A Case Study in England 2003–2013.

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/115046/

Version: Supplemental Material

Article:

Angus, C.R. orcid.org/0000-0003-0529-4135, Holmes, J., Maheswaran, R. et al. (3 more 
authors) (2017) Mapping Patterns and Trends in the Spatial Availability of Alcohol Using 
Low-Level Geographic Data: A Case Study in England 2003–2013. International Journal of
Environmental Research and Public Health, 14 (4). 406. ISSN 1660-4601 

https://doi.org/10.3390/ijerph14040406

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Reuse 

Unless indicated otherwise, fulltext items are protected by copyright with all rights reserved. The copyright 
exception in section 29 of the Copyright, Designs and Patents Act 1988 allows the making of a single copy 
solely for the purpose of non-commercial research or private study within the limits of fair dealing. The 
publisher or other rights-holder may allow further reproduction and re-use of this version - refer to the White 
Rose Research Online record for this item. Where records identify the publisher as the copyright holder, 
users can verify any specific terms of use on the publisher’s website. 

Takedown 

If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 

mailto:eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/


 

Table S1. Mean outlet density by deprivation and year with postcode deprivation fixed at baseline (2003) level. 

Outlet Type by Deprivation 

Quintile 

Mean Outlet Density (IQR) Change from 

2003Ȯ2013 (IQR) 

Mean % Change 

from 2003Ȯ2013 2003 2007 2010 2013 

On-trade 

Q1 (most deprived) 40.2 (10Ȯ44) 38.9 (9Ȯ42) 36.6 (9Ȯ37) 34.6 (7Ȯ34) ƺśǯŜȱǻƺşȮƺŗǼ -14.0% 

Q2 31.9 (7Ȯ31) 31.7 (7Ȯ30) 30.4 (6Ȯ28) 29.5 (6Ȯ26) ƺŘǯŚȱǻƺśȮ0) -7.6% 

Q3 18.8 (3Ȯ20) 18.8 (3Ȯ19) 18.3 (3Ȯ18) 17.8 (2Ȯ17) ƺŗȱǻƺřȮ0) -5.4% 

Q4 11.5 (2Ȯ13) 11.4 (2Ȯ13) 11 (2Ȯ12) 10.7 (2Ȯ11) ƺŖǯŞȱǻƺŘȮ0) -7.2% 

Q5 (least deprived) 9.3 (3Ȯ11) 9.3 (3Ȯ11) 9 (3Ȯ11) 8.8 (2Ȯ10) ƺŖǯśȱǻƺŗȮ0) -5.4% 

Off-trade 

Q1 (most deprived) 12.7 (6Ȯ18) 14.3 (7Ȯ19) 15.4 (7Ȯ21) 17.1 (8Ȯ23) 4.4 (1Ȯ6) 34.8% 

Q2 9.4 (3Ȯ13) 10.9 (4Ȯ15) 11.8 (5Ȯ16) 13 (5Ȯ17) 3.6 (1Ȯ5) 37.9% 

Q3 5.8 (1Ȯ8) 6.7 (1Ȯ9) 7.2 (1Ȯ10) 7.9 (1Ȯ11) 2.1 (0Ȯ3) 36.3% 

Q4 3.8 (0Ȯ5) 4.5 (0Ȯ7) 4.8 (0Ȯ7) 5.2 (0Ȯ8) 1.4 (0Ȯ2) 36.6% 

Q5 (least deprived) 3.4 (1Ȯ5) 4 (1Ȯ6) 4.3 (1Ȯ6) 4.6 (1Ȯ7) 1.2 (0Ȯ2) 35.1% 

  



 

Table S2. Hierarchical growth model results: effects of deprivation on logged outlet density. 

Model Covariate and Level 

Model Estimates (Standard Errors) 

Pubs, Bars & 

Nightclubs 
Restaurants Other on-Trade Supermarkets 

Convenience 

Stores 
Other off-Trade 

Baseline (2003) logged outlet density 

(intercept) 

1.225 (0.215) ƺ2.213 (0.503) 0.824 (0.236) -3.135 (0.182) ƺ1.584 (0.266) ƺ0.354 (0.34) 

p < 0.0001 p < 0.0001 p < 0.0001 p < 0.0001 p < 0.0001 p = 0.298 

Effect on 

intercept 

IMD Q1 (most deprived) ref. ref. ref. ref. ref. ref. 

IMD Q2 ƺ0.201 (0.003) ƺ0.239 (0.006) ƺ0.284 (0.004) ƺ0.256 (0.005) ƺ0.288 (0.006) ƺ0.27 (0.004) 

IMD Q3 ƺ0.381 (0.003) ƺ0.469 (0.007) ƺ0.575 (0.005) ƺ0.496 (0.005) ƺ0.514 (0.006) ƺ0.494 (0.005) 

IMD Q4 ƺ0.472 (0.003) ƺ0.692 (0.007) ƺ0.764 (0.005) ƺ0.654 (0.006) ƺ0.699 (0.006) ƺ0.651 (0.005) 

IMD Q5 (least deprived) ƺ0.509 (0.004) ƺ0.789 (0.008) ƺ0.78 (0.005) ƺ0.758 (0.006) ƺ0.83 (0.007) -0.681 (0.006) 

 p < 0.0001 p < 0.0001 p < 0.0001 p < 0.0001 p < 0.0001 p < 0.0001 

Slope (change in logged outlet density 

per year from baseline (2003)) 

ƺ0.037 (0) 0.018 (0.001) -0.05 (0) 0.069 (0) 0.145 (0) 0.032 (0) 

p < 0.0001 p < 0.0001 p < 0.0001 p < 0.0001 p < 0.0001 p < 0.0001 

Effect on 

slope 

IMD Q1 (most deprived) ref. ref. ref. ref. ref. ref. 

IMD Q2 0.012 (0) 0 (0.001) 0.007 (0) ƺ0.006 (0.001) ƺ0.013 (0.001) ƺ0.001 (0) 

IMD Q3 0.021 (0) ƺ0.004 (0.001) 0.014 (0) ƺ0.016 (0.001) ƺ0.036 (0.001) ƺ0.006 (0) 

IMD Q4 0.026 (0) 0.009 (0.001) 0.021 (0) ƺ0.02 (0.001) ƺ0.036 (0.001) ƺ0.008 (0) 

IMD Q5 (least deprived) 0.027 (0) 0.021 (0.001) 0.016 (0) ƺ0.021 (0.001) ƺ0.01 (0.001) ƺ0.014 (0) 

 p < 0.0001 p < 0.0001 p < 0.0001 p < 0.0001 p < 0.0001 p < 0.0001 

Region Variance (intercept) 0.42 2.28 0.50 0.30 0.64 1.04 

Postcode 

Variance (intercept) 6.81 14.33 9.47 11.97 11.81 11.68 

Variance (slope) 0.01 0.04 0.02 0.02 0.03 0.02 

Covariance(intercept, 

slope) 
ƺ0.02 ƺ0.18 ƺ0.08 ƺ0.03 ƺ0.24 ƺ0.14 

Variance (residual) 0.24 1.32 0.55 0.85 0.99 0.55 

 


