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Household water filtration remains critical after sanitation scale-up: evidence from a community-led WASH intervention in rural Uganda
Abstract
Background: Evidence from large trials and recent syntheses suggests that basic sanitation and hygiene improvements can yield heterogeneous and sometimes modest reductions in diarrhoeal disease, especially where exposure pathways persist through contaminated drinking water and environmental fecal contamination [1–5]. We evaluated whether drinking-water treatment remains associated with lower under-five diarrhoea in villages approaching universal latrine coverage.
Methods: We conducted repeated cross-sectional household surveys (baseline July 2024; endline Dec 2025) in 12 villages in Yumbe District, Uganda. Primary outcomes were under-five diarrhoea in the prior two weeks (household-level and child-weighted sensitivity) and water-collection time; secondary outcomes included presence of a handwashing station with soap and water. Differences were tested using two-proportion z-tests (binary outcomes) and Mann–Whitney U tests (time).
Results: Among households reporting ≥1 child <5 years, under-five diarrhoea fell from 41.1% (baseline; n=275) to 24.2% (endline; n=330) (RR 0.59, 95% CI 0.47–0.75; p=9.54e-06). Handwashing stations with soap/water increased from 5.4% (n=315) to 54.3% (n=346) (p=4.86e-42). Median water-collection time decreased from 75 to 30 minutes (p=0.035). At endline, households reporting filtration had lower diarrhoea than boiling-only households (13.2% vs 28.3%; RR 0.47, 95% CI 0.21–1.05; p=0.055).
Conclusions: Even in settings nearing universal latrine access, residual diarrhoeal risk remains strongly linked to drinking-water quality. Household water filtration should be treated as core WASH infrastructure alongside sanitation and water supply, with rigorous measurement of adherence and safe storage.
Background
Global WASH programming has often prioritized sanitation scale-up as a primary lever for reducing enteric disease. However, recent systematic reviews and large cluster-randomized trials show variable effects of basic latrine and handwashing interventions on diarrhoea and child growth, highlighting persistent exposure through drinking water, unsafe storage, and community-level contamination [1–6]. Household water treatment—including filtration—has demonstrated meaningful reductions in diarrhoea in multiple trials and evaluations [1,7,8]. Boiling can improve microbiological water quality but is vulnerable to imperfect practice, unsafe storage, and recontamination [9]. This study examines whether drinking-water treatment remains associated with lower under-five diarrhoea in 12 rural Ugandan villages implementing a community-led WASH package.
Methods
Study setting and design: Twelve rural villages in Yumbe District, northwestern Uganda were surveyed at baseline (July 2024) and endline (December 2025) using repeated cross-sectional household interviews. Household sampling used village-level lists and random selection; the baseline frame included 3,532 household IDs across villages.
Outcomes: Under-five diarrhoea was measured as the presence of ≥1 child <5 years with diarrhoea in the past two weeks (primary), with child-weighted prevalence as a sensitivity analysis. Water-collection time was recorded in minutes. Handwashing stations were observed/reported as having both water and soap.
Statistical analysis: We compared proportions with two-proportion z-tests and report risk ratios (RR) with 95% confidence intervals. Water-collection time was compared using a Mann–Whitney U test due to non-normal distributions. Analyses were conducted independently for baseline and endline samples.
Results
Sanitation and hygiene: Reported latrine access was high at baseline (92.0%) and increased further at endline (98.3%; p=1.07e-04). Handwashing stations with soap and water increased from 5.4% to 54.3% (p=4.86e-42). (see Table 1)
Tables
Table 1. Baseline and Endline Outcomes
	Outcome
	Baseline
	Endline
	p-value

	Latrine access (% households)
	92.0%
	98.3%
	1.07e-04

	Handwashing station w/ soap & water (% households)
	5.4%
	54.3%
	4.86e-42

	Under-five diarrhoea (% HH with ≥1 child <5)
	41.1%
	24.2%
	9.54e-06

	Water-collection time (median minutes)
	60
	40
	0.035



Under-five diarrhoea: Among households with ≥1 child <5 years, diarrhoea prevalence decreased from 41.1% (113/275) at baseline to 24.2% (80/330) at endline (RR 0.59, 95% CI 0.47–0.75; p=9.54e-06). Child-weighted prevalence decreased from 22.0% to 19.0% (RR 0.87, 95% CI 0.75–1.01; p=0.066). (see Table 1)
Water access: Median self-reported time spent collecting water on the prior day decreased from 60 minutes at baseline to 40 minutes at endline (p=0.035). (see Table 1)
Drinking-water treatment at endline: Among households with ≥1 child <5 years, filtration was associated with lower diarrhoea prevalence than boiling alone (13.2% vs 28.3%; RR 0.47, 95% CI 0.21–1.05; p=0.055). (see Table 2)
Table 2. Under-Five Diarrhoea by Drinking-Water Treatment at Endline (household-level)
	Treatment group (households with ≥1 child <5)
	Diarrhoea prevalence
	N households

	Filtration (includes filter, with/without boiling)
	13.2%
	53

	Boiling only
	28.3%
	53


Discussion
Our findings align with broader evidence that sanitation and hygiene improvements alone may not eliminate diarrhoeal disease risk where drinking water remains contaminated or unsafe storage permits recontamination [1–6]. The observed association between filtration and lower under-five diarrhoea is consistent with prior evaluations of household filtration technologies that report sizeable reductions in diarrhoeal outcomes under field conditions [7,8]. As documented in boiling studies, microbiological gains from boiling can be attenuated by inconsistent practice and post-treatment contamination [9]. These findings support a WASH strategy that treats household water quality as essential infrastructure, coupled with measurement of adherence and safe storage.
Conclusions: Even in settings nearing universal latrine access, residual diarrhoeal risk remains strongly linked to drinking-water quality. Household water filtration should be treated as core WASH infrastructure alongside sanitation and water supply, with rigorous measurement of adherence and safe storage.
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