Innovations for
Poverty Action

Authors
Amy Pickering
Tufts University

Sammy Njenga
Kenya Medical Research Institute (KEMRI)

Audrie Lin
University of California, Berkeley

Ben Arnold
University of California, Berkeley

Christine Stewart
University of California, Davis

Clair Null
Mathematica Policy Research

e P e pod wim bew B I @t s rg 1 Y] B E T The gt o b e | s
T L e L Ll i ———
g crar ol Feom o e e e

h T g shdd vod

i ] § vy d bl i sl

Ay L Foimsng ", Semmy M Apngs', lauwes Sesbeus’ o Saartho ™, Audow Lin

B | dnoi’ Chrmbes P dewed Holly 5 Dest” | batyle s st leeand

T T

Cramry i e e Y, By Whorey ', femey Gite ', S s By ' Geatt o Sag

Thapembn 1 el e ol @8 (e ogon’ W e Pagd ey i Rivte e b

9 Wilkiarrs _ it M Codioeal, ir”, Clair Bisit™

B0 1 Cwed wnd §oweson meestal § g e ring, Tof Unssey by, llecsons M, U8 07156

[ |4 I Ol avad B omeona waowal | g mamm g S0 el ed ety S ol O6 UILA O R

B3 F ey Waeghcal Russser h irenige, S, Ees, 3 56700 00

“ s ] et WS Bty R i ke S, Rasy | P 3T 30300

15 5bwnws of  peeberaiogy, & Sonlof Pubie Hee 5. Un ety of Caivke: . e risiey. DA, USA,
Id  BrE

17 EDeparimesy ol Werson Usen oy ed Callerss, Dave. 08, LISS 35615

10 T imih Codge, hertngempios, WA, G, 33081

19 B Dwpaitere=d ol Ui & e Sa e Syio-y e om. Losdi=, UL 5T 580

W Larrimd b bl o e v | By R B o ol el e Bl Ther s B P by Ram maes &

Wmhingios DT, U 007

Comwipormene o S&wy | Poscng Owd and | osvs el §ngesssreg. Teln Umeesnity 300

-

Artarupe W, 0D Colege & v, atisrd, WB6 00 155 sy picka ng @1 mis

TR R R R
W

& Skt bl g el W A and chibd para et Bfeime
T Teial rapemranan O manlTrws goy WORD |08 08
B rmpe ol b e U e O OO

Integrating water, sanitation,
handwashing, and nutrition interventions


https://poverty-action.org/sites/default/files/publications/Parasites.pdf
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to reduce child soil-transmitted helminth
and Giardia infections: a cluster-
randomized controlled trial in rural
Kenya

Background: Helminth and protozoan infections affect >1 billion children globally. Improved
water, sanitation, handwashing, and nutrition could be more sustainable control strategies for
parasite infections than mass drug administration (MDA), while providing other quality of life
benefits. Methods and Findings: We enrolled geographic clusters of pregnant women into a
cluster-randomized controlled trial that tested six interventions: disinfecting drinking
water(W), improved sanitation(S), handwashing with soap(H), combined WSH, improved
nutrition(N), and combined WSHN. We assessed intervention effects on parasite infections by
measuring Ascaris lumbricoides, Trichuris trichiura, hookworm, and Giardia duodenalis
among individual children born to enrolled mothers and their older siblings

(ClinicalTrials.gov NCT01704105). We collected stool specimens from 9077 total children in
622 clusters, including 2346 children in control, 1117 in water, 1160 in sanitation, 1141 in
handwashing, 1064 in WSH, 1072 in nutrition, and 1177 in WSHN. In the control group, 23%
of children were infected with Ascaris lumbricoides, 1% with Trichuris trichuria, 2% with
hookworm and 39% with Giardia duodenalis. After two years of intervention exposure,
Ascaris infection prevalence was 18% lower in the water treatment arm (95% confidence
interval (Cl) 0%, 33%), 22% lower in the WSH arm (Cl 4%, 37%), and 22% lower in the WSHN
arm (Cl 4%, 36%) compared to control. Individual sanitation, handwashing, and nutrition did
not significantly reduce Ascaris infection on their own, and integrating nutrition with WSH did
not provide additional benefit. Trichuris and hookworm were rarely detected, resulting in
imprecise effect estimates. No intervention reduced Giardia. Reanalysis of stool samples by
quantitative polymerase chain reaction (QPCR) confirmed the reductions in Ascaris infections
measured by microscopy in the WSH and WSHN groups. Lab technicians and data analysts
were blinded to treatment assignment, but participants and sample collectors were not
blinded. The trial was funded by the Bill & Melinda Gates Foundation and USAID. Conclusions:
Our results suggest integration of improved water quality, sanitation, and handwashing could
contribute to sustainable control strategies for Ascaris infections, particularly in similar
settings with recent or ongoing deworming programs. Water treatment alone was similarly
effective to integrated WSH, providing new evidence that drinking water should be given
increased attention as a transmission pathway for Ascaris. Clinical trial registration ID
#NCT01704105.
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