
Introduction and background
Diarrhoeal diseases kill an estimated 1.8 million people each year, the majority children under five 
(WHO 2005). Young children are especially vulnerable, bearing 68% of the total burden of diarrhoeal 
disease (Bartram 2003). Among children under 5 years in developing countries, diarrhoeal disease 
accounts for 17% of all deaths (WHO 2005a).

Health authorities generally accept that safe water plays an important role in preventing outbreaks 
of diarrhoeal disease. Accordingly, the most widely accepted guidelines for water quality allow 
no detectable level of harmful pathogens at the point of distribution (WHO 2004). However, in 
those settings in which diarrhoeal disease is endemic, much of the epidemiological evidence 
for increased health benefits following improvements in the quality of drinking water has been 
equivocal (Cairncross 1989). Since many of these same waterborne pathogens are also transmitted 
via ingestion of contaminated food and other beverages, by person-to-person contact, and by direct 
or indirect contact with faeces, improvements in water quality alone may not necessarily interrupt 
transmission (Briscoe 1984). 

Two decades ago, Esrey and colleagues reviewed previous studies on the impact of environmental 
interventions on diarrhoea, and found improvements in water quality to be considerably less 
effective than those aimed at water quantity, accessibility and sanitation (Esrey 1985). The median 
reduction in diarrhoea from interventions to improve water quality was 16% (9 studies), compared 
to 22% (10) for sanitation, 25% (17) for water quantity and 37% (8) for water quality and availability. 
The review was subsequently updated and expanded to include hygiene interventions where the 
median reduction was 33% (6 studies) (Esrey 1991). Important as these reviews have been, there 
are reasons to consider anew the extent to which interventions to improve water quality impact 
diarrhoeal disease. First, recent evidence suggests that interventions (e.g., chlorination, filtration, 
solar disinfection, combined flocculation/disinfection) at the household level or other point of use 
are considerably more effective in preventing diarrhoea than conventional non-piped interventions 
at the source or point of distribution (e.g., protected wells, boreholes, communal tap stands) (Clasen 
& Cairncross 2004). These household-based interventions were described in a recent WELL Fact 
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Sheet (Clasen 2005). As Esrey’s conclusions about the impact of water quality improvements were 
based exclusively on studies involving interventions at the point of distribution, they did not reflect 
interventions designed to ensure the microbial integrity of water at the point of use. Second, the 
Esrey reviews presented a number of methodological issues, including, i) the limited scope of 
the reviews’ search strategies and the resulting number of studies included, ii) their reliance on 
observational studies rather than higher-quality interventional studies, iii) their simple use of the 
median (rather than meta-analysis) to pool study results, and (iv) their homologous treatment of 
studies despite important differences in settings, study populations, risk factors, case definitions, 
measures of effect, etc. 

An update of Esrey’s reviews addresses some of these shortcomings (Fewtrell 2005). By using 
subgroup analysis, for example, Fewtrell and colleagues found that interventions to improve water 
quality at the household level reduced the relative risk of diarrhoea by 35% (12 studies), compared 
to only slight, statistically non-significant improvement for source-based interventions. They 
also observed that interventions were effective even in the absence of improved sanitation (a new 
finding that challenged the view expressed by Esrey 1986 and VanDerslice 1995) and that there was 
apparently no cumulative effect from multiple environmental interventions. At the same time, this 
review also omitted a number of studies that would seem to have met the inclusion criteria and 
presented certain methodological issues, such as the inclusion of observational studies and studies 
where the outcome was other than endemic diarrhoea.

Cochrane review
A new systematic review, conducted under the auspices of the Cochrane Collaboration, provides 
perhaps the most complete evidence to date regarding the effectiveness of water quality 
interventions in preventing diarrhoea (Clasen 2006). This section summarizes the methods, results 
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Conclusions 
Interventions to improve the microbiological quality of drinking water, particularly at the household 
level, are more effective in preventing diarrhoea in endemic settings than previously reported. 
There is strong evidence that household interventions are as effective at preventing diarrhoea as 
other environmental approaches, such as improved sanitation, hygiene (handwashing with soap), 
and improved water supply (Curtis 2003; Fewtrell 2005). Thus they should be strongly encouraged, 
particularly because of evidence that they are cost-effective and that the target population may 
in fact be willing to pay for all or a portion of their cost. At the same time, however, substantial 
heterogeneity in pooled estimates of effect make clear that single estimates of the effectiveness of 
water quality interventions against endemic diarrhoea, appealing as they may be to policy makers, 
donors, and programme implementers, are not warranted by the evidence. Rigorous, longer-term, 
blinded trials should help clarify the circumstances under which water quality interventions may be 
most effective. 
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