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Background
Clean water, availability of toilets and good hygiene prac-





Table 1 Characteristics of included studies

Study Country Study design Intervention Estimates on diarrhea
(RR [95% CI])

Improved water quality at source

Alam 1989 [17] Bangladesh QE Hand Pump 0.83 [0.71, 0.97]

Opryszko 2010 [18] Afghanistan cRCT Hand Pump 1.22 [0.86, 1.73]

Jensen 2003 [19] Pakistan QE Chlorination 0.95 [0.35, 2.60]

Ryder 1985 [20] Panama QE Improved Supply 1.34 [1.11, 1.62]

Semenza 1998 [21] Uzbekistan cRCT Improved Supply 0.65 [0.44, 0.95]

Improved water quality at point-of-use

Water Filtration

Aceituno 2012 [22] Honduras RCT Biosand Filter 0.62 [0.36, 1.08]

Boisson 2009 [23] Ethiopia RCT Lifestraw 0.97 [0.67, 1.40]

Boisson 2010 [24] Democratic Republic of Congo RCT Lifestraw 0.85 [0.56, 1.29]

Brown 2007 [25] Cambodia QE Ceramic Filter 0.52 [0.32, 0.85]

Brown 2008 [26] Cambodia RCT Ceramic Filter (Iron rich) 0.58 [0.41, 0.82]

Ceramic Filter with Vessel 0.65 [0.46, 0.92]

Clasen 2004 [27] Bolivia RCT Ceramic Filter 0.41 [0.17, 1.02]

Clasen 2005 [28] Colombia RCT Ceramic Filter 0.63 [0.45, 0.89]

Du Preez 2008 [29] South Africa and Zimbabwe RCT Ceramic Filter 0.21 [0.12, 0.37]

Lindquist 2014 [30] Bolivia cRCT Hollow water filter 0.21 [0.15, 0.29]

Hollow water filter with
behavior change campaign

0.27 [0.22, 0.33]

Stauber 2009 [31] Dominican Republic RCT Biosand Filter 0.46 [0.35, 0.60]

Stauber 2012a [32] Ghana cRCT Biosand Filter 0.26 [0.07, 0.97]

Stauber 2012b [33] Cambodia cRCT Biosand Filter 0.45 [0.26, 0.78]

Tiwari 2009 [34] Kenya cRCT Biosand Filter 0.49 [0.24, 1.00]

Water Disinfection

Boisson 2013 [35] India RCT Chlorination 0.95 [0.79, 1.14]

Chiller 2006 [36] Republic of Guatemala cRCT Flocculent disinfectant 0.63 [0.48, 0.82]

Crump 2005 [37] Kenya cRCT Flocculent disinfectant 0.75 [0.59, 0.95]

Chlorination 0.83 [0.66, 1.04]

Du Preez 2011 [38] Kenya RCT SODIS 0.73 [0.63, 0.85]37





Handwashing with soap
We identified six studies which evaluated the effect of
handwashing with soap [52–57]; four were cRCTs and
two were QE study designs. All studies were conducted
in South Asian countries. Study participants were pro-
vided soap with education about handwashing before
eating or food handling, after defecation or handling of
child stools, or a combination of these. No study re-
ported on mortality and the analysis suggests that hand-
washing with soap leads to a 27% decrease in risk of
diarrhea (pooled RR: 0.73, 95% CI: 0.57, 0.94) (Fig. 5).

Excreta disposal
The search for studies for excreta disposal interven-
tions resulted in few studies with study designs that

met our inclusion criteria, and some studies had
other interventions including water supply interven-
tions or multiple interventions evaluated together,
hence the impact of excreta disposal alone could not
be ascertained [58–63]. One study was included which
showed that latrine construction in India increased mean
village-level latrine coverage from 9% of households to
63% in the intervention group, but there was no impact
on the risk of diarrhea in children younger than 5 years
(RR: 0.97, 95% CI: 0.83–



Fig. 2 Forest plot for the effect of water quality improvement at source on diarrhea

Fig. 3 Forest plot for the effect of water quality improvement at point-of-use on diarrhea
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old in communities living in LMICs and subgroup ana-
lyses suggest greater impacts with water filtration (53%)
than with water disinfection (31%). In addition, hand
washing promotion with soap can lead to 27% reduction



more than five years ago. As only one study for water
quality improvement assessed all-cause mortality and
the number of events were less than 50 [37], we propose
our estimates based on diarrhea risk reductions 40% and
27% for point-of-use water quality interventions and
handwashing with soap respectively. The evidence for
water quality interventions at source and safe excreta
disposal is too limited to propose an estimate for LiST.

Our results are broadly consistent with prior reviews in
this area [3–10], though the estimated magnitudes of
intervention effect are different than those proposed by
Cairncross et al. [7], which were 17%% and 48% for water
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