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sufficient for elimination in areas with hyperendemic 
trachoma.3–10

Facial hygiene promotion and environmental 
improvements (ie, the ‘F’ and ‘E’ components of SAFE) 
are thought to be important for trachoma elimina-
tion.11 12 However, evidence supporting the efficacy of 
non- antibiotic measures for preventing transmission of 
ocular chlamydia comes primarily from observational 
studies, with no confirmatory randomised trials to 
date.13–16 Moreover, very few studies have implemented 
a comprehensive water, sanitation and hygiene (WASH) 
package with a trachoma endpoint, even though many 
believe that only the full SAFE strategy will be effective to 
prevent transmission of trachoma.17 18

WASH Upgrades for Health in Amhara (WUHA) is 
an ongoing cluster- randomised trial sponsored by the 
National Eye Institute to test the efficacy of a comprehen-
sive WASH intervention for trachoma. The trial’s ultimate 
goal is to support evidence- based decision- making for 
trachoma programme managers.

Objectives
This study aims to determine the efficacy of a comprehen-
sive WASH package for reducing ocular chlamydia infec-
tion and trachoma.

METHODS AND ANALYSIS
Trial design
WUHA is a parallel- group, cluster- randomised trial in 
which 20 clusters receive a comprehensive WASH package 
and 20 control clusters do not receive a WASH interven-
tion until the conclusion of the trial. Mass antibiotics are 
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starting after the month 36 visit (ie, WUHA II), allowing 
a comparison of antibiotics plus WASH versus antibiotics 
alone. All individuals enumerated on the 36-, 48-, 60- and 
72- month censuses receive a single oral dose of azithro-
mycin (20 mg/kg for children using height- based approx-
imation; 1 g for adults), except children under 6 months, 
pregnant women and those allergic to macrolides, who 
are offered a 6- week course of ophthalmic tetracycline 
two times a day instead.21

Community-based interventions
These aspects of the intervention are available for anyone 
in the community, regardless of whether they are enumer-
ated on the census.

Community water point
A geohydrological survey identifies the most promising 
area to construct a water point in each randomisation 
unit. The water point (eg, hand- dug well, capped spring 
or shallow borehole) is constructed during the first year 
post- randomisation. Each study cluster forms a water 
committee, and members receive basic training in main-
tenance after construction of the water point. Water point 
implementation is conducted by Catholic Relief Services 
and the local Ethiopian nongovernmental organisation 
Water Action.

Supplemental messaging
Annual hygiene trainings are performed for government- 
appointed health extension workers, women’s health 
development army members and local priests to help 
facilitate hygiene messages. A kick- off event is held at 
the unveiling of the water point to review the hygiene 
messages and gain community buy- in.

School-based interventions
Primary schools are targeted for hygiene education 
because children are the main transmitters of ocular 
chlamydia.22 23 Efforts are made to encourage children to 
disseminate their hygiene knowledge to other members 
of their households.

Curriculum
A primary school hygiene curriculum designed by the 
investigators specifically for the study consists of five to six 
age- appropriate lesson plans per year for grades 1 through 
4. Lesson plans cover a wide array of topics, including face- 
washing, hand- washing and latrine use (online supple-
mental file 3). Curriculum development was iterative, 
with several rounds of feedback from teachers and health 
officials as well as thorough pilot- testing with teachers 
and students in the study area. Teachers are trained in 
the curriculum before each school year.

WASH clubs
Primary schools in this region of Ethiopia offer extra- 
curricular clubs moderated by teachers, including WASH 
clubs. We provide training materials for WASH activities 
(eg, songs, dances, dramas, community engagement activ-
ities) to existing WASH club leaders and work with prin-
cipals of schools to ensure that WASH clubs are formed if 
they do not already exist.

WASH process indicators: intervention clusters
The RE- AIM framework (Reach, Efficacy, Adoption, 
Implementation and Maintenance) is used to assess 
whether the WASH interventions are being implemented 
as planned.24 25 Intervention uptake is summarised for 
each community, results are reviewed with hygiene coor-
dinators and HPWs, and specific actions taken in commu-
nities with deficiencies.

Hygiene coordinator spot-checks
The study’s hygiene coordinator conducts biannual 
spot- checks in each intervention cluster throughout the 
duration of the intervention. Spot- checks are designed 
to determine uptake of the school hygiene curriculum, 
usability of the study water point, presence and function-
ality of household latrines and wash stations, and practice 
of the targeted hygiene behaviours. A random sample of 
eight households with pre- school children per cluster is 
visited at each spot- check to document the presence of a 
wash station and its functionality (eg, presence of water in 
the container and soap), the presence of a latrine and its 
functionality (eg, whether walls and a roof are present), 

Figure 1 Household wash station distributed as a 
component of the study, consisting of a jerry can with faucet 
and mirror.
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at baseline, and modelled in an individual- level analysis 
using a mixed- effects linear regression with a random 
intercept and slope for children nested in cluster.

Significance testing
Monte Carlo permutation at the cluster level will be 
implemented, with a two- sided alpha level of 0.05 for 
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