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Why	  es'mate	  EBD?	  

Useful	  for	  :	  

l  Awareness	  raising	  

l  Communica4ng	  

l  Provide	  ra4onal	  basis	  for	  priori4zing	  public	  health	  ac4ons	  

l  Basis	  for	  economic	  evalua4on	  

l  Engaging	  other	  sectors	  
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Comparative risk assessment for estimating disease 
attributable burden	  

Exposure	  
distribu4on	  in	  
the	  popula4on	  

Exposure-‐
response	  
rela4onship	  
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Disease	  burden	  es4mates	  

per	  disease,	  or	  
epidemiological	  data	  
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to	  risk	  factor	  

	  Σ(Pex	  •	  RRx)	  	  -‐	  	  	  1	  

 Σ	  (Pex	  •	  RRx)	  	  
AF = 

X 

Attributable incidence, mortality, DALYs 

Incidence, mortality, DALYs 

0% 
10% 
20% 
30% 
40% 
50% 

Access to water, prop 
exposed (pe) 

 -    
 0.5  
 1.0  
 1.5  
 2.0  
 2.5  
 3.0  
 3.5  

Relative risks (RR) 



Burden of Disease  |  March 30, 2016 4 | 

Process –  
1. Exposure response for drinking water and diarrhoea 

l  Systematic review of the literature for exposure-response matching 
exposure information 

–  Meta-regression on WSH and DD, input from expert group 

 Systematic review: Assessing the impact of drinking water  and  sanitation 
 on diarrhoeal disease in low- and middle-income settings: systematic review and 
 meta-regression, Tropical Medicine & International  Health, Volume 19, Issue 8, 
 pages 928–942, August 2014 

 

11% 
23% 

45% 

79% 

0% 
20% 
40% 
60% 
80% 

100% 

Improved source Piped on premises HWTS High quality 

R
ed

uc
tio

n 
in

 
di

ar
rh

oe
a 

Drinking water supply after intervention 



Burden of Disease  |  March 30, 2016 5 | 

l Retrieve data from the WHO/UNICEF Joint Monitoring 
Programme 

l Complete with data from DHS on household water 
treatment practices 

l Model exposure to current year 

Process –  
2. Exposure synthesis matching the exposure response curve 
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World's use of drinking-water sources, 
 and associated risk reductions 

11% 

Wolf et al. 2014 
Prüss-Ustün et al. 2014 
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Process –  
3. Estimate PAF and multiply with disease statistics 

l Calculate the PAF 

l Multiply with the number of deaths / disease burden for 
the specific disease 

–  Diarrhoea is available 
•  133 diseases and injuries available from WHO 
•  A few more from IHME 

	  Σ(Pex	  •	  RRx)	  	  -‐	  	  	  1	  

 Σ	  (Pex	  •	  RRx)	  	  
AF = 



Burden of Disease  |  March 30, 2016 8 | 

World's use of sanitation facilities, 
 and associated risk reductions 

Wolf et al. 2014 
Baum et al. 2013 

Prüss-Ustün et al. 2014 

with	  
treat-‐
ment	  
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World's handwashing after potential contact with excreta,  
and associated risk reductions 

Freeman et al. 2014 
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Handwashing after toilet use 

Freeman et al. 2014 
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Diarrhoea burden from WASH 

l  842 000 diarrhoea deaths 

l  362 000 child deaths 

l  58% of diarrhoeal disease 

l  1.5% of all deaths 

Prüss-Ustün et al. 2014 
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Limitations 

l  Drinking-water assessments are based on the use of facilities, rather 
than the actual water quality. 

l  Exposure is limited for: 
–  Meaningful assessments of good coverage of drinking water quality. 

l  Exposure-response relationships are limited for: 
–  diarrhoea and drinking water of safe quality, community sanitation or 

handwashing. 

–  many health outcomes, such as hepatitis, fluorosis, arsenicosis, or lead 
poisoning 
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Conclusions 

l  BoD estimation requires: 
–  Established causality 
–  Exposure-response relationship 

•  Systematically compiled / accepted by the scientific community 
–  Matching exposure data, representative for the world, or region of 

interest  (or extrapolation possible) 

l  Limited information is acceptable to a certain point as long 
as hypotheses are clear and estimates are transparent. 
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Further reading and upcoming results 

l  Full information  on diarrhoea 
burden from WASH in 5-paper 
series in August 2014 issue TMIH 

l  Preventing diarrhoea through 
better water, sanitation and 
hygiene 

l  Updates on other WASH-related 
diseases in preparation 
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A team effort 


