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Abstract

Globally, cholera continues to cause morbidity and mortality, and the Global Task Force on

Cholera Control (GTFCC) works with countries affected by cholera to develop National

Cholera Plans (NCPs). Water, sanitation, and hygiene (WASH) can prevent and/or control

cholera. However, WASH program success varies, and is not necessarily replicable across

contexts. Thus, guidance needs to be developed to assist countries in appropriately design-

ing WASH programming in NCPs. The objective of this project was to develop guidelines for

selecting context-specific WASH for cholera response. For that, a literature review of WASH

interventions in cholera was completed, a Working Group was convened to collaboratively

develop the guidelines, and we conducted key informant interviews (KII) with Working

Group experts, representing international and national non-governmental organizations,

donors, international organizations and health authorities. Inductive qualitative content anal-

ysis of KIIs was completed. KIIs were conducted with 18 informants, and data was coded

into 26 subcategories, categorized under: 1) intervention objectives; 2) decision factors; 3)

intervention circumstances; 4) influencing factors; and, 5) WASH activities. Based on these

categories, we developed guidelines with the following steps: 1) define the disease objective

(control, prevention, or elimination); 2) understand and define the broad context (including

existing WASH infrastructure and population habits, available funding, outbreak sources

and transmission pathways, stakeholder capacity, and access difficulties); and, 3) focus on

monitoring of activities, multi-sectoral coordination (including WASH and health), and tar-

geted approaches, both for implementation and future research. Overall, while building

upon previous research and guidance, our results expand to include specific guidance for

countries incorporating WASH into their NCPs, and highlight the necessity of a broad con-

textual understanding to select the most appropriate and successful WASH for cholera pro-

gramming. These results have been used, with GTFCC, to develop a guidance document

for including context-specific WASH in NCPs.
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Introduction

Infection with toxigenic Vibrio cholerae O1/O139 bacteria can cause profuse watery stool,

vomiting, and severe dehydration, and can result in death [1]. Cholera is highly transmissible

through ingestion of contaminated food and water. In 2020, 27 countries reported 323,320

confirmed cases and 857 deaths related to cholera [2]. The total global cholera burden is esti-

mated to 2.9 million cases and 95,000 deaths per year [3].

As cholera is transmitted through the fecal-oral route [4], long-term sustainable water, sani-

tation, and hygiene (WASH) interventions are critical to prevent and control outbreaks, by

disrupting transmission routes [5–7]. Water interventions focus on access to safe drinking

water; sanitation interventions aim to isolate feces from the environment; and, hygiene inter-

ventions target personal and environmental hygiene, such as handwashing and surface disin-

fection. In practice, two or more approaches are often implemented together, targeting

multiple transmission routes [8].

Interrupting transmission pathways depends on the efficacy (ability to break the transmis-

sion route) and effectiveness (as implemented and used) of an intervention. As the effective-

ness of interventions varies in different contexts, high efficacy levels do not always translate to

high effectiveness, and interventions are not necessarily replicable across contexts [5, 9, 10].

Four systematic reviews found that WASH interventions can reduce disease transmission if

they are context-appropriate [5–7, 11], with success factors including being appropriately

timed, simple to use, community-driven, and the population having previous exposure with,

and receiving trainings on, the intervention. Contextual understanding in program design and

implementation is thus important to maximize the potential effectiveness of WASH

programming.

The Global Task Force on Cholera Control (GTFCC) is a global network working to elimi-

nate cholera. The GTFCC supports countries facing cholera to develop and implement

National Cholera Plans (NCPs) [12], which include first identifying cholera hotspots, and then

developing WASH (and other) interventions to reduce cholera. However, to date, the WASH

guidance in NCPs is weak, stating only need to meet Sustainable Development Goals of ensur-

ing safely managed water and wastewater, and not including context-specific cholera response

interventions. Thus, there is a gap in summarizing context-specific recommendations on

WASH interventions in current NCPs [13].

With support from the Bureau for Humanitarian Assistance of the United States Agency

for International Development, Tufts University worked to understand cholera response by

context by: 1) completing a literature review of WASH interventions in cholera, by context; 2)

convening a Working Group to discuss cholera by context, including collaborative develop-

ment of NCP guidance; and, 3) conducting key informant interviews (KIIs) with Working

Group members to define priority factors for selecting and implementing WASH interven-

tions in cholera contexts. This manuscript reports the results of the KIIs, used to help develop

the WASH guidelines for NCPs.

Methods

As part of the overall project, a Working Group was created to collaboratively develop WASH

guidance for NCPs. Its creation was advertised through e-newsletters, existing working groups,

and professional contacts of the researchers. The target members were experts in WASH in

cholera settings. Interested experts directly contacted the researchers to join the Working

Group. There was no further selection for entry into the Working Group. The members repre-

sented international and national non-governmental organizations (NGO), donors, interna-

tional organizations (e.g. UNICEF), and international and local government health
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authorities. The Working Group was first convened in December 2020, and the last meeting

was in February 2022 once the guidance was finalized. Working Group meetings were sched-

uled on a semi-monthly basis.

The study protocol was approved by the Social, Behavioral, and Educational Research Insti-

tutional Review Board at Tufts University (#STUDY00000442). We adhered to the guidelines

from the Equator Network and others to conduct and report the qualitative research [14–16].

Potential participants for the key informant interviews were the 21 initial members of the

Working Group. The participants were recruited by email. Included study participants

reviewed the informed consent document and gave oral consent, as this research was no more

than minimal risk to participants. The researcher recorded their consent in the consent form.

Participants located in a European Economic Area country and Switzerland reviewed the Gen-

eral Data Protection Regulation Data Protection Notice and signed the informed consent

document.

Interviews were conducted online on, and audio recorded by, WebEx (Milpitas, CA, USA),

from January to March 2021. Interviews lasted between 30 minutes and 2.5 hours. A 19-ques-

tion semi-structured KII guide was developed. Questions were designed to collect qualitative

information on WASH interventions related to cholera contexts and on programmatic aspects

of WASH response in cholera. Based on the authors’ extensive experience responding in, and

academic knowledge of, cholera contexts and WASH activities, the questions were designed

around categories of contexts (for example, epidemic/endemic, emergency/development, nat-

ural disaster/conflicts, host communities/camp settings) and WASH activities (water, sanita-

tion, and hygiene interventions). A researcher conducted the interviews in English and French

and verified the transcriptions.

Transcripts were uploaded to NVivo (Burlington, MA, USA) for qualitative analysis, using

qualitative content analysis. The same researcher that conducted interviews also read and

coded the transcripts. Preliminary codes were assigned to the pre-identified context and activ-

ity categories. However, many meaningful transcript segments were not classified into these

categories, so additional categories and subcategories were created. After initial coding, tran-

scripts were re-reviewed to harmonize codes across the transcripts, with categories and subcat-

egories renamed and reordered based on updated codes. This process was completed

iteratively until no more additional codes were found in the transcripts, and all codes were har-

monized across all transcripts. The final coding tree is reported below in Table 1.

The same researcher interpreted and triangulated the main categories and subcategories,

reviewed by all co-authors. A narrative summary of main findings is presented in the results

section, and an interpretation of the categories is presented in the discussion section. The KII

findings were shared and discussed during the Working Group meetings. These KII findings

were triangulated with the literature review results, and were used to develop the final guide-

lines for WASH in NCPs, through iterative discussion and edits from the Working Group.

Results

In total, 21 Working Group members were contacted for study inclusion and 18 KIIs were

conducted. There were nine men and nine women. Informants worked for international and

national NGOs (n = 9), international donors (n = 3), international organizations (n = 1),

health ministries (n = 2), and as consultants (n = 3). A summary of the main findings is pre-

sented by coding category.
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Intervention objectives

During outbreaks, ensuring safe water and hygiene promotion activities were considered

essential by 16 informants, while sanitation was considered not a priority by nine informants,

as increasing the use of toilets requires months or years. Chlorination or rehabilitation of all

water sources was thought as necessary by fourteen informants. A need for strong sensitization

and training of households in case of household water treatment was outlined by nine infor-

mants. Fourteen informants indicated that multiple streams of communication should be used

to reach the population, especially using existing health networks and information channels

trusted by the community. For example, oral rehydration points in communities or disinfec-

tion at household level of latrine slabs are opportunities to pass messages. Hygiene promotion

focused on handwashing and water treatment, as highlighted by 14 informants. Additionally,

inclusion of both disease and WASH related messages were detailed by 10 informants:

“The health promotion side of things about making sure households knew what the symptoms
of cholera were, and when they should seek treatment. And then, obviously, the hygiene pro-
motion, the increased emphasis on hand washing that you would expect to see as a cholera
campaign.” Donor staff

Nine informants highlighted that cholera kits used in disease control should include very

few items: soap, jerricans, and/ or water treatment, as every item added in a kit increases the

cost and procurement distribution timeline, and reduces the overall effectiveness of the kit as a

cholera response. Disinfection of households were favored to raise awareness by four infor-

mants, and distributing household disinfection kits were recommended as an alternative by

four other informants. Implementing WASH activities in cholera and health centers was also

outlined by 10 informants as a key activity in these contexts.

Thirteen informants indicated that improving safe water and sanitation access was the

focus when elimination of cholera was the objective, via the rehabilitation and construction of

durable water systems (such as networks or boreholes), favoring centralized systems and

household level of service provision, and focusing on building long-term infrastructure and

ensuring service provision. This is further explained by one informant:

Table 1. Coding tree.

Intervention

objectives

Decision factors Intervention

circumstances

Influencing factors WASH activities

Disease control b

Disease elimination b

Disease prevention c

Existing WASH infrastructures and

populations’ habits c

Available funding c

Outbreak sources and transmission pathways c

Stakeholders’ capacity c

Access difficulties c

Development a

Camps a

Emergency a

Conflicts a

Urban c

Host communities a

Rural c

Population displacement
c

Natural disasters a

Coordination between stakeholders c

Collaboration between WASH and health

sectors c

Targeting and mapping of activities and

cases c

Monitoring of interventions c

Water a

Hygiene

promotion a

Sanitation a

Kit distribution c

Disinfection c

a pre-identified themes
b modified theme
c added theme

https://doi.org/10.1371/journal.pwat.0000087.t001
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“It’s looking at more sort of long term sanitation improvements. So essentially improving sani-
tation and fecal disposal so there’s less contamination, less possibility of transmission, or miti-
gate the cholera outbreaks.” Donor staff

Nine informants indicated that hygiene promotion should focus on long-term behavior

change for cholera elimination, but was considered more complex in contexts with recurring

cholera because people are used to cholera and may not fear it. Hygiene promotion in these

settings has to be constant and thought in terms of long-term behavior change, considering

cultural and religious aspects. Six informants indicated that the community was usually more

involved in the design of WASH activities when cholera elimination was the objective.

Hygiene promotion activities, and increasing water supply and water chlorination were

considered key activities related to cholera prevention by five and four informants, respec-

tively. Having quick access to essential items was outlined as important by six informants, as

well as increasing latrine coverage, by three informants. Response plans prepared in multi-sec-

toral coordination were highlighted as key for preparedness by six informants. There is an

opportunity for community involvement in developing preparedness plans and designing

activities, and national plans allow preparing better before the cholera season, as it eases the

coordination between actors and the articulation of activities:

“When we have a major refugee crisis, we have a framework agreement at the national level, so
you can avoid crossing international borders which always delay supply of essential materials;
we have a national agreement for rapid production and deployment. So our framework agree-
ment for soap, from command, from demand to boxed and deployed, is three days.” UN staff

Four informants indicated that networks of practitioners, regularly trained on cholera

response and WASH interventions, should be created to ensure a rapid response in case of

outbreak.

Decision factors

WASH interventions strongly depend on existing services and infrastructures and population

habits, and there can be multiple types of responses in one country. For example, in the 2009

cholera outbreak in Zimbabwe, the response was both in rural communities with rapid

response mechanisms with local and international NGOs, and in urban areas with water treat-

ment of major infrastructures. Thirteen informants highlighted that messages should be

adapted to local risk behaviors and whether the population is used to cholera. Nine informants

recommended that interventions should build on what exists, including the infrastructure,

other actors, or what the population is used to. For example, if the population is used to chol-

era, alternatives to the shock and fear mobilization need to be found.

Availability of funding was considered a limiting factor for the implementation of WASH

interventions by 14 informants. Five informants further explained that prioritization of inter-

ventions was thus needed:

“We’ve sort of always found ourselves a bit understaffed and under resourced. We’re always
trying to prioritize our funding and our resources.” UN staff

Six informants indicated that the type and the sustainability of the interventions imple-

mented depend on the funding available and the funding timeframe. The financial and human

resources are never sufficient compared to the needs, so prioritization of interventions needs
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to be done, both in outbreaks and longer-term interventions (health compared to WASH, or

water compared to sanitation).

During an outbreak, 13 informants indicated that WASH interventions need to focus on

disrupting the transmission cycle, prioritizing water chlorination and handwashing activities.

Once the specific source and transmission pathways are identified, ten informants recom-

mended that the interventions should be tailored to implement the necessary barriers. One

informant detailed the following example from their experience:

“There was a cholera hotspot that developed around a particular water source that people had
just moved to. There was a water source that was protected and was chlorinated as part of the
cholera outbreak response. But people didn’t like the taste of it, and then some rains came and
there was surface water available, which, for the taste element, a lot of people switched their
water source to the open water supply. There was some open defecation upslope of that, that
was clearly able to be identified as the source of the contamination. And so that was able to be
addressed. And that’s an example where there is a clearly identified contamination pathway
that can be blocked or changed.” Donor staff

The capacity of the government, international organizations, and overall health system

were important in cholera response effectiveness, as indicated by four informants:

“There were capable government institutions, as well as capable UN and NGO partners there,

that we were able to work through. So that response, we were able to focus much more, it was
much more coherent, much more cohesive, better able to focus on monitoring the response.”
Donor staff

Four informants outlined the need to strengthen capacity by training and capacity building

on WASH interventions, especially focusing on networks of volunteers or rapid response

teams. The extension staff from the local health authorities can be used to reach the popula-

tion, as they are already trained.

Thirteen informants indicated that difficulties in accessing affected communities were

mainly due to security issues, natural disasters, and remoteness. Eight informants indicated

that this resulted in difficulties in assessing population needs, delivering materials, implement-

ing and monitoring activities, and coordinating and communicating. Solutions include work-

ing with community-based workers, focusing on interventions that do not include

infrastructures such as hygiene promotion activities, and to work with and support health

facilities to distribute cholera kits and deliver hygiene messages to the population that can

reach these facilities.

Intervention circumstances

Six informants stated long-term provision of safe water and sanitation services was the focus

in development contexts, with five informants further recommending improving upon exist-

ing services. Working in coordination with national and local authorities was also considered

a key feature by five informants.

Five informants indicated that responders provide the whole WASH package in camp set-

tings, so they have more control over how the interventions are delivered. This is further

described by one informant:
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“Within a camp setting oftentimes all of the sanitation is provided by humanitarian actors, all
of the water is provided by humanitarian actors, so in those situations, it’s easier to ensure
that all the water is chlorinated, that everyone has access to hygienic latrines, etc.” Donor staff

Camp settings were the only context where informants stated latrines were built without

direct impact for cholera control, as indicated by five informants.

Four informants indicated that in emergency contexts, interventions should focus on deliv-

ery of safe water and hygiene promotion activities, through water trucking or chlorination of

water. Three informants recommended stockpiling of cholera kits in preparation of outbreaks,

with a limited number of items such as soap and chlorine.

For both natural disaster and conflict settings, difficulties to access the community were

highlighted by five and twelve informants respectively. One informant described an example

from their experience:

“So I guess in Haiti, after the earthquake, just physical access, because the streets were blocked
with rubble, was a major challenge. And DINEPA, the national authority did trucking water
for a long time, at least six months, maybe a year. But the areas that they could access were so
limited just because of the rubble everywhere.” Donor staff

Three informants indicated for each setting that the infrastructure was usually damaged.

Three informants discussed that in conflict settings, the government may not have the capacity

to coordinate the response, so working with non-state actors may be necessary. This issue was

usually not present in natural disasters as highlighted by two informants.

Six informants indicated that, in urban contexts, the existing water networks and utilities

are treated with chlorine when there is an outbreak, as urban contexts usually have water net-

works and utilities. Overall, improvement and rehabilitation of WASH infrastructure and

drainage was recommended by five informants. Moreover, five informants indicated a lack of

sanitation infrastructure, and sewers in particular, to treat and convey the wastewater away

from the population.

Reaching displaced populations dispersed among host communities was highlighted as a

major difficulty by three informants, as well as considering the power dynamics between these

two populations and the consequences of the response in the host communities, as indicated

by three informants.

Three informants highlighted that there is usually no WASH service provided by a central

authority in rural contexts and that water supply is from a limited number of sources (surface

water, boreholes, or open wells). In many contexts, the services are at the village level or very

local level, and there is no strong presence of utilities or governmental bodies that provides

centralized services.

When populations are moving, two informants considered it a challenge to provide WASH

services and that household water treatment may then be the only adequate option. Three

informants indicated that displacement may also be a vector of cholera transmission:

“In Ethiopia there was a huge cholera outbreak once [. . .], and it was being spread by the reli-
gious pilgrimages going on in Ethiopia where there was a lot of traditional eating of raw foods
and also through religious need.” UN staff
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Influencing factors

Thirteen informants discussed that good coordination was essential for a coherent response.

Fifteen informants indicated the Ministry of Health was a key stakeholder and often the lead

of the cholera response. For example, in South Africa, after a post-cholera analysis, the institu-

tional arrangements were reviewed and the number of ministries involved in sanitation was

reduced from thirteen to four to ease coordination. Sixteen informants highlighted that engag-

ing with the community, especially to decide on the type of activity to implement and how (14

informants), and involving women (12 informants), was fundamental to ensure an appropriate

response. Eleven informants indicated that collaboration between the WASH and health sec-

tors allows the WASH sector to better target their interventions using epidemiological data.

What the coordination should look like is further described by one informant:

“So it’s like moving with the health people, coordinate with them, find out what they know
about from their disease surveillance and also help them with any knowledge that we know
through any risk hotspots, whether it’s sort of related to WASH or just community hotspots
where there’s a lot of solid waste or where there’s a lot of congestion of people, like in markets
or that sort of thing. Or where there’s low lying areas which are often flooded or ponds where
children are swimming, which are close to open flowing latrines.” UN staff

Eight and nine informants respectively stated that mapping of cases and adequate targeting

of interventions are necessary to increase the efficiency of the response. Mapping of cases

helps understand how the outbreak is evolving and ensures better targeting of WASH activi-

ties, and comparing WASH facility maps with case maps is key to understanding the source

and transmission of the outbreak. Targeted approaches can have a higher impact with often

scarce resources. One informant discussed an outbreak where the lack of mapping impacted

the response:

“You often don’t find a decent cholera map until after the outbreak. So the Haiti one you can
see it was definitely associated with the river, and so if I was a WASH person there, I would
have focused on the river but actually you weren’t getting that data in a timely fashion.”
Consultant

Water quality monitoring and data quality control were considered important to ensure the

effectiveness of water activities by eight and three informants, respectively. Two kinds of indi-

cators were used to measure the interventions’ success: indicators related to access to and safe

use of WASH services, and mortality and morbidity data. Fourteen informants indicated using

the first and nine the second, of which six indicated using both types of indicators. One infor-

mant discussed using both:

“The immediate ones about the quality of water, the quantity of water, people receiving mes-
sages, people understanding how cholera works and what happens there. Obviously we want a
reduced number of cases of cholera, we’ll monitor those and ask those questions and try to get
health data to figure out if we’re having that kind of impact.” NGO staff
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Discussion

The objective of the overall project was to develop WASH guidelines for NCP development.

The objective of the KIIs discussed herein was to define context-specific factors for the selec-

tion and implementation of appropriate WASH interventions in cholera contexts. We summa-

rized results from 18 key informant interviews with WASH in cholera sector experts who

participated in a Working Group on the overall project. We then: 1) identified factors useful to

define the context for the selection of WASH interventions, 2) developed guidelines for

responders in selecting context-appropriate cholera interventions; and, 3) highlighted factors

that are key for successful implementation of interventions, and for further investigation and

research. Each point is described below.

Overall, we found four categories that help define the context for WASH in cholera inter-

ventions. The main factor that emerged for the selection of WASH in cholera interventions

was the aim of the intervention. Three distinct objectives emerged from interviews: cholera

control, cholera prevention, and cholera elimination. Cholera control refers to the control of

cholera during an outbreak with the aim to prevent further spread and transmission. Cholera
prevention includes interventions implemented before an outbreak, to be ready to respond

when the outbreak starts or to avoid having an outbreak by implementing activities ahead of

time. Lastly, in contexts affected by recurrent cholera outbreaks, the objective is cholera elimi-
nation, through the overall improvement of WASH services to avoid outbreaks.

Five additional factors emerged as decisive for informants in defining contexts and selecting

cholera related WASH interventions. These decision factors complement and feed into the

intervention objectives categories to define cholera contexts, and indicate specific actions to

take into account for the implementation of interventions. These factors include existing

WASH infrastructure and population habits, available funding, the outbreak sources and

transmission pathways, stakeholder capacity, and access difficulties.

A third category includes the general circumstances in which cholera-related WASH inter-

ventions are implemented, referring to contexts broadly understood by humanitarian practi-

tioners. As the subcategories overlap with one another, with one context sometimes belonging

to multiple circumstances (for example, a conflict setting with camps in a rural area), it is diffi-

cult to define a firm list of WASH interventions to be implemented in each of them. Contexts

included in each circumstance however share some similar characteristics. In total, there were

nine subcategories, including development, camps, emergency, conflicts, natural disasters,

urban, host communities, rural, and population displacement.

The final category includes factors that influence the overall successful implementation of

WASH in cholera response. These four factors are coordination between stakeholders, collabo-

ration between the WASH and health sectors, targeting and mapping of activities and cases,

and monitoring of interventions.

These results allowed us to develop guidelines for selecting context-appropriate WASH

interventions in cholera, with the process shown in Fig 1. The first consideration is the cholera

objective. This will determine a set of activities to prioritize, such as water chlorination for

cholera control, stockpiling necessary items for cholera prevention, or ensuring long-term

behavior change regarding hygiene practices for cholera elimination. These three objectives

are not exclusive of one another and may be implemented at the same time in one context:

interventions should be regularly adapted to ensure they address the most pressing issues.

Once the aim of the WASH interventions or program is clarified, the type of interventions

that can be implemented and how to implement them will be further influenced by the deci-

sion factors. These factors define specifics of the context that will greatly influence the selection

of WASH interventions. The situation for each of these factors needs to be known and the
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WASH interventions adapted accordingly. For example, if there is no access to the affected

populations, remote management of activities will be favored; if limited funding is available,

more targeted interventions will be promoted; or if transmission happens mainly in house-

holds, WASH in households interventions will be implemented. These are usually the factors

that will most help frame the overall response and interventions that can be implemented.

Describing the local situation for all of these factors enables defining the context and selecting

the appropriate interventions. Lastly, the circumstances help identify the set of characteristics

that can help rapidly frame the response and understand what type of interventions can be

implemented. For example, conflict settings usually mean difficulty accessing the affected pop-

ulations; or population displacement and movement may mean additional cholera transmis-

sion pathways. However, these characteristics are not always true, depending on the context,

and need to be verified in relation to each decision factor. For example, in a conflict setting,

humanitarian actors can be granted access to populations to conduct life-saving activities.

Fig 1. Process for selecting context-appropriate WASH interventions in cholera.

https://doi.org/10.1371/journal.pwat.0000087.g001
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Overall, these results are unique compared to existing WASH in cholera guidelines, because

of their holistic nature. The separation of interventions by objective regarding the cholera can

be found in Action Contre la Faim (ACF) guidelines and the UNICEF cholera toolkit [17, 18].

The focus on monitoring, coordination and targeting of activities with epidemiological data is

also present in guidelines [17, 19, 20]. To our knowledge, in no other place does this type of

holistic guidance exist.

These results corroborate previous research that a broad understanding of the context is

needed to consider the WASH activities best suited for that context. The categories usually dis-

cussed (urban/rural, emergency/develop) provide a limited perspective of the context, and do

not cover all the parameters that influence WASH intervention implementation. For that rea-

son, it is not sufficient for the appropriate selection of WASH in cholera interventions. This is

consistent with results from the systematic reviews summarized in the introduction, where it

was found that interventions that were appropriately timed, simple to use, and community-

driven were the most effective [6]; that HWT uptake was often linked to contextual factors,

including: previous exposure to interventions, trainings by community health workers, and ease

of use [13]; and, that contextual factors influence WASH intervention implementation [9].

The Global Task Force on Cholera Control supports countries facing cholera in developing

their National Cholera Plans. Currently, in the absence of holistic cholera-specific guidance, the

WASH guidance developed in these NCPs is primarily based on the Sustainable Development

Goals to have safely managed water and sanitation, with broad and non-specific recommenda-

tions for context-appropriate WASH interventions in outbreak or emergency contexts [21, 22].

As part of this project, and based on the results of the KIIs, a WASH guidance for NCPs was

developed. It provides guidelines for NCP developers to incorporate WASH into NCP develop-

ment. Through semi-monthly conference calls with the Working Group, the guidance was col-

laboratively and iteratively developed over a year into a streamlined and approved document.

The guidance has been published on the Global Task Force on Cholera Control website

(https://www.gtfcc.org/), and is incorporated into their NCP development package.

The results also highlighted influencing factors, that are a focus for current and recom-

mended future research, including coordination with other sectors (including on WASH and

health), targeting of activities and mapping of cases, and monitoring of activities, each further

described below.

Cholera response involves several sectors or clusters and, in particular, coordination

between WASH and Health is crucial. For instance, Gartley et al. [23] in Haiti and D’Mello-

Guyett et al. [24] in Democratic Republic of the Congo (DRC) were providing WASH inter-

ventions under the same organizational umbrella that was also managing the cholera treatment

centers, and were able to target cholera patients coming to a clinic with hygiene items. The

CHoBI7 program in Bangladesh [25] also had a strong connection to healthcare facilities.

Lastly, Ngwa et al. [26] used a multi-sectoral WASH program in conjunction with an OCV

program to halt an outbreak. In 2020, the Global Health and WASH Clusters developed a Joint

Operational Framework [27] to promote a coordinated and integrated cholera response.

Future research is needed on how best to integrate the WASH and Health sectors.

Recently, there has been research on using targeted WASH interventions toward individu-

als or hotspot areas in cholera to interrupt transmission. For example, targeted hygiene kits

toward cholera patients and families were evaluated in DRC and Nepal [24, 28]. Bompangue

et al. [29] targeted hot spot areas of an urban city with a focused WASH campaign including

water disinfection and hygiene promotion. Called “case-area targeted interventions” (CATIs),

this is a promising delivery mechanism for WASH (and other) interventions to reduce cholera.

A retrospective observational study conducted over two years in Haiti suggested that rapid

and repeated CATIs were effective at mitigating and shortening cholera outbreaks [30]. The
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CHoBI7 hospital based intervention conducted in Dhaka, Bangladesh [25] resulted in reduced

infections among household contacts of cholera patients. Furthermore, Sikder et al. [31] iden-

tified through systematic reviews and case studies that “CATIs appear effective in reducing

cholera outbreaks, but there is limited and context specific evidence of their effectiveness in

reducing the incidence of cholera cases”. Future research is needed on context-specific evi-

dence for CATIs.

Multiple activities were found effective but they have to be regularly monitored over time.

For instance, a decrease of free chlorine residual below the level recommended for safe drink-

ing water was found a few days after chlorination for a well chlorination program in Camer-

oon [32]. Additionally, regular monitoring for appropriate chlorine residual in household

stored water is critical to ensure effectiveness of source treatment. This was seen for bucket

chlorination in Cameroon where households reported receiving the intervention, yet few

households actually had the minimum free chlorine residual levels for safe drinking water

[33]. However, even when activities are monitored, the scarcity and inconsistency of the

reported data can make it difficult to draw conclusions about program effectiveness and to

make recommendations to improve the response [34]. Future research is needed on how best

to complete effective monitoring in cholera outbreaks.

This study has several limitations: 1) the KII methodology is limited to self-reported data by

each individual, and interpretations are subject to personal bias, selective memory, or misattri-

bution; 2) there may have been a self-selection of participants that participated in an interna-

tional working group comprised of WASH in cholera experts; 3) there was only one cholera

affected country government represented in the informants; and, 4) the KII question guide

focused more on outbreak response, resulting in more information collected on the ‘cholera

control’ category. We do not feel these limitations impacted our results as presented herein.

Conclusions

Overall, to implement context specific WASH in cholera interventions, responders should: 1)

define the context through the cholera objective (control, prevention or elimination); 2)

understand and define specifics to take into account for implementing interventions, includ-

ing existing WASH infrastructures and populations’ habits, available funding, the outbreak

sources and transmission pathways, stakeholders’ capacity, and access difficulties; 3) know

which WASH interventions are the most effective, especially considering aspects for successful

implementation; and, 4), when implementing a program, ensure multi-sectoral coordination

(including WASH and health), targeted approaches, and monitoring of activities.
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