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Summary

• Burden of Diarrhoeal Disease
• Sanitation Coverage
• Evidence of effectiveness of sanitation
• Impact Evaluation of WaterAid
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Childhood Mortality by Cause

WHO/UNICEF 2009



Global Distribution of Diarrhoeal Deaths

Boschi-Pinto 2009



JMP 
Sanitation
Monitoring



Sanitation Coverage

JMP 2010



Global Distribution of <5 deaths from diarrhoea 

Petri WA, Miller M, Binder HJ et al. (2008). Enteric infections, diarrhoea, and their impact on 
function and development.  J. Clinical Investigation 118:1277-90



HelminthInfection
• Studies of the use of Albendazole to treat helminth

infections showed significantly improved physical fitness 
and appetite (Stevenson 1993), improved growth (Adams 
2000), weight gain and reduced diarrhoea (Sur 2005), and 
decreased anemia (Stoltzfus 2000) among students treated 
compared to those not treated. 

• Children with poor baseline health – specifically those 
with stunting and anemia � often benefitted the most from 
deworming campaigns. 

• Early childhood health problems resulting from STH 
infection – malnutrition, anemia, stunting – have been 
projected to lead to lower long� term productivity in 
adulthood, partially due to increased years of schooling.



Water and the MDG

JMP 2010



Sanitation and MDG

JMP 2010



Geographic Distribution of Open 
Defecation

JMP 2010



Environmental Barriers 
to Faecal-Oral Transmission

• Primary Barrier
– Sanitation (proper 

excreta disposal)
– Hygiene (hand washing)

• Secondary Barriers
– Water quality 

(treatment & safe 
storage)

– Water quantity 
(personal and domestic 
hygiene)

– Hygiene (especially 
hand washing)

– Proper cooking/food 
handing practices



Systematic Review: Esreyet al.

Percentage reductions in diarrhoeal morbidity rates attributed tPercentage reductions in diarrhoeal morbidity rates attributed t oo

water supply or excreta disposal improvements (water supply or excreta disposal improvements (EsreyEsrey, 1985), 1985)

Reduction Reduction 

Type of InterventionType of Intervention No. StudiesNo. Studies MedianMedian RangeRange

All InterventionsAll Interventions 5353 22%22% 00--100%100%

Improvements in Water QualityImprovements in Water Quality 99 16%16% 00--90%90%

Improvements in Water QuantityImprovements in Water Quantity 1717 25%25% 00--100%100%

Improvements in Water Quality and AvailabilityImprovements in Water Quality and Availability 88 37%37% 00--82%82%

Improvements in Excreta DisposalImprovements in Excreta Disposal 1010 22%22% 00--48%48%



Systematic Review:  Fewtrell et al.
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Systematic Review:  Waddington et al.

Waddington H, Snilstveit, White H, Fewtrell L (2009).  Water, sanitation and hygiene interventions to combat 
childhood diarrhoea in developing countries.   Delhi: International Initiative for Impact Evaluation.



Systematic Review:  Waddington et al.
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Systematic Review:  Waddington et al.



Systematic Review:  Waddington et al.

“The analysis suggests that sanitation 
‘hardware’ interventions are also highly 
effective. However, relatively few studies 
have been conducted in this area to-date and 
studies are particularly needed that quantify 
the possible environmental spillovers from 
sanitation provision.”





Cochrane Sanitation Review







Cochrane Sanitation Review
• Thirteen studies from six countries covering over 

33,400 children and adults in rural, urban, and school 
settings met the review’s inclusion criteria. 

• While the studies reported a wide range of effects, 11 of 
the 13 studies found the intervention was protective 
against diarrhoea.

• Differences in study populations and settings, in 
baseline sanitation levels, water, and hygiene practices, 
in types of interventions, study methodologies, 
compliance and coverage levels, and in case definitions 
and outcome surveillance limit the comparability of 
results of the studies included in this review. 



Cochrane Sanitation Review
• The validity of most individual study results are 

further compromised by the non-random allocation 
of the intervention among study clusters, an 
insufficient number of clusters, the lack of 
adjustment for clustering, unclear loss to follow-up, 
potential for reporting bias and other 
methodological shortcomings.

• The quality of the evidence is generally poor and 
does not allow for quantification of any such effect.

• “Rigorous studies in multiple settings are needed to 
clarify the potential effectiveness of excreta disposal 
on diarrhoea.”



Effectiveness against helminths

Clasen et a. (2007): Systematic Review of Sanitation Interventions 
to Prevent Diarrhoea and Helminth Infection. WaterAid 2007



Key Aspects of Study

• Policy-relevant research.  This is a large-scale 
effectiveness study, not a research-driven efficacy trial.  
We have partnered with WaterAid, a leading implementer 
of sanitation interventions in low-income settings, to 
monitor and assess a subsidized community-led total 
sanitation strategy in India that promoters believe is 
scalable and sustainable and is being widely implemented 
in India and elsewhere.  Our results will be immediately 
relevant to policy makers in search of optimizing rural 
sanitation among the billions who lack improved 
sanitation. 



Key Aspects of Study
• Rigorous, large-scale, long-term study design.  We will 

employ a cluster-randomized controlled trial design, the 
gold standard of epidemiological evidence, and follow the 
study population for 21 months, including two rainy 
seasons when diarrhoea in India is particularly high. 

• Multiple and objective health outcomes.  In addition to 
reported diarrhoea, we will investigate weight-for-age Z-
scores in children <5 years, both as an objective proxy for 
diarrhoea (Schmidt 2009) and as an indicator of nutritional 
status.  We will also measure and report on the intensity 
and rate of infection for the major soil-transmitted 
helminths, ascaris, trichuris, and hookworm. 



Key Aspects of Study

• Spatial analysis. We will report on the impact of the 
intervention not only on adopters, but also in neighbouring 
villages in order to explore spatial transmission patterns, 
determine the levels of uptake associated with health gains 
and document potential externalities.

• Innovative assessment of latrine use.  While coverage 
(latrine construction) is comparatively easy to measure, 
actual use of the latrine by family members—a well-
known challenge in India and elsewhere—is rarely 
assessed, even though it is critical for reducing exposure to 
excreta and achieving health gains.  We have developed a 
PLUMS “smart latrine” device for monitoring latrine use. 



Key Aspects of Study

• Intermediate outcomes to assess environmental exposure. 
In order to understand and improve the impact of sanitation 
on health, it is important to measure its impact on the 
principal pathways of faecal-oral transmission.  
Throughout the term of the study, we will assess the 
impact of the intervention on source and household 
drinking water, flies in food preparation areas, and the 
presence of faeces around the household, in the community 
and at common defecation sites.  These results will help 
determine whether the intervention was associated with a 
reduction in exposure even if it does not achieve health 
gains.



Key Aspects of Study

• Non-health outcomes to understand full impact of 
intervention.  In order to influence the target population to 
adopt the intervention, and policymakers and donors to 
support it, it is also important to quantify some of the non-
health benefits that may be associated with rural sanitation.  
This study will assess cost and cost-savings so that it can 
estimate the cost-effectiveness of the intervention and 
compare it with other priorities.  It will also measure and 
report on lost days at work and at school, important 
indicators of the impact of the intervention on productivity 
and school performance.  



Study Design and Schedule


