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Risk Assessments Provide…



Prepare, Predict, Prevent: 
Schmallenberg Virus Where has 

Schmallenberg
come from?
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Prepare, Predict, Prevent: 
West Nile



Studying the Dynamics of Systems…



A Tidal Wave of Data



AIM: Examine the sensitivity to climate of human & animal 
infectious diseases

How realistic is the threat to human & animal health 
from climate change’s effects on infectious diseases?

Will most diseases respond to climate change or just a 
few?

Will there be a net increase or decrease in disease 
burden?

Is it possible that the diseases ‘that matter most’ are the 

least likely to respond to climate change? 

ERA-NET Health & Climate in Europe 
(ENHanCE)



All important  diseases of Europe, 
sensitive to climate and likely to be 
affected by climate change

All important  diseases of 
Europe, sensitive to climate

All important diseases of 
Europe

All diseases of 
Europe

EID2



ENHanCEd Infectious Diseases (EID2) database 
www.zoonosis.ac.uk/eid2

Wardeh et al. (2015) Scientific Data 2(150049)

McIntyre et al. (2014) Prev Vet Med 116: 325–335 
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Decision Support Tool
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For any group of keywords or phrases,
number of published papers, pN, that have 
been cited cN or more times

Measures technical productivity (pN) and 
apparent scientific impact (cN) Searches run in WoS

Correlation between H-index 
scores & other bibliographic 
indexes 
• SCOPUS - P<0.001  
• Google Scholar - P<0.001

Use the (Hirsch-)  
H-index to assess

McIntyre et al. (2011 ) PLoS ONE 6(5): e19558

Which pathogens/diseases have 
greatest impact?
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McIntyre et al. (2011 ) PLoS ONE 6(5): e19558

Which pathogens/diseases have 
greatest impact?



All important  diseases of Europe, 
sensitive to climate and likely to be 
affected by climate change
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All diseases of 
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EID2

Decision Support Tool

Systematic 
Lit. Review



Automated searches
Climate driver terms n=190 x pathogens n=157 

Combinations n=29830
~27 000 rows describing climate driver term x pathogen

Examined ~5000 rows for evidence

Stratified by: 
• pathogen
• climate driver

Prioritised according to:
• impact factor
• year of publication McIntyre et al. (submitted)



Murray et al. (2016)                 
Prev Vet Med 126:199-207

Cox et al. (2014) Trans Emerg Dis 63(1):79-91

Spearman’s rank correlation r2 = 0.627

Which Pathogens/Diseases Have 
Greatest Impact in N America & Salmon?!

r2= 0.721 



Wardeh et al. (2015) Scientific Data 2(150049)
McIntyre et al. (2014) Prev Vet Med 116: 325–335 

Which Host Groups are Most Important for 
Disease Transmission?



What Evidence do we Have for 
Pathogens in EU countries?

http://www.bbsrc.ac.uk/documents/1509-eid2-case-study/

Colours represent taxonomic groups
Size represents number of pathogen species



Does Animal Domestication Play a Roll in 
the Development of Zoonoses? 

Morand et al. (2014) Infect Gen Evol 24: 6–81

Domestication time related to:
• number of shared pathogens
• host network centrality



Challenges of Big Data Approaches



Accuracy of Incorporating Data

60% metadata with 
country contained 
additional location 
information which 
needed further geo-
spatial assignment.

94.5% of carriers 
identified, 
99.44% correctly

99.99% & 99.65% of 
countries & regions 
correctly identified, 
respectively

Wardeh et al. (2015) Scientific Data 2(150049)

95% of assumed 
pathogen-
country 
interactions 
correct

McIntyre et al. (2014) 
Prev Vet Med 116: 
325–335 



How Complete is EID2 Host-Pathogen 
Data Compared to Other Sources?

McIntyre et al. (2014) Prev Vet Med 116: 325–335 

Wardeh et al. (2015) Scientific Data 2(150049)



Data quality & sharing challenges 

Need to consider:
• information is presence-only 
• spatial resolution 
• temporal resolution
• efficiency of data collection
• specificity & sensitivity of methods
• choice of keyword/phrases
• quality of & evidence available within secondary sources
• comparison (or combination) with manual (primary data) 

methods
• institutional inertia to systems-based approaches
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