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ABSTRACT
The Soutenir l’Exploitation Familiale pour Lancer l’Élevage des Volailles et Valoriser l’Économie
Rurale (SELEVER) study is designed to evaluate the impact of an integrated agriculture-nutrition
intervention package (including poultry value chain development; women’s empowerment activities; and
a behavior change communications strategy to promote improved diets and feeding, care, and hygiene
practices) on the diets, health, and nutritional status of women and children in Burkina Faso.
The aim of the formative research was to assess the need for an intensive water, sanitation, and hygiene
(WASH) and poultry-related hygiene component that could be rolled out alongside the SELEVER
intervention in the context of the cluster randomized controlled trial.
This paper is based on an observational mixed-methods study that included a literature review,
pathways analysis, and primary and secondary data analysis. A theory-based framework was developed to
map the different pathways linking WASH, animal husbandry practices, and child nutrition and
development outcomes. This framework was used to critically review the literature on each of the
pathways involved. Hygiene-related programmatic materials from the SELEVER intervention were also
reviewed. Secondary data were analyzed on livestock rearing, WASH practices, and exposure to human
and livestock feces. Primary research included data collection from three selected villages where
SELEVER activities were being piloted, including direct observations of 20 caregiver-child pairs, indepth interviews, and focus groups.
The literature review suggested that WASH interventions have substantial potential for improving
child nutrition, though the evidence on their effectiveness is far from definitive. The secondary data
analysis confirmed that exposure to poultry and poultry feces is extremely widespread in Burkina Faso.
Fully 80 percent of rural households owned poultry, and most poultry could roam freely throughout the
compound. Visible animal feces were reported in 84 percent of compounds in both the CHANGE and
PROMIS surveys. Moreover, WASH practices and general hygiene were very low: toilet ownership was
extremely low (22 percent nationally), water supply was a major constraint, and handwashing with soap
was very rare (in the CHANGE survey, only 2 percent of households reported having soap for
handwashing). The primary data confirmed the poor state of WASH, extreme exposure to poultry and
poultry feces, and poor knowledge of the risks associated with children’s exposure to animal feces. The
hygiene-related content of the SELEVER intervention focuses primarily on the promotion of practical
measures to improve WASH-related practices at the household level, including food preparation, water
and sanitation, and waste management, with some messaging on the risks of exposure to animal feces.
Emerging evidence suggests that exposure to animal feces is an important health risk for young
children. However, the question of how to best mitigate this risk programmatically is still unclear. In rural
Burkina Faso, the general WASH environment appears severely constrained, and free-scavenging poultry
production systems are ubiquitous. These findings suggest the opportunity to develop a communityoriented behavioral change intervention that emphasizes, rather than isolates, the importance of reducing
children’s exposure to poultry feces. In the context of SELEVER, this intervention would aim to increase
production and consumption of poultry products while concomitantly reducing children’s exposure to
poultry feces. Scaling up an intensive WASH package alongside the standard SELEVER intervention in
the context of the randomized trial would provide rigorous, policy-relevant evidence in this emerging
field.
Keywords: formative research, poultry value chain, nutrition, hygiene
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1. BACKGROUND
IFPRI is conducting a five-year impact evaluation designed to address key gaps in knowledge about the
impact of poultry value chain interventions on the diets, health, and nutritional status of women and
children in Burkina Faso. The impact evaluation is designed around the scale-up of the Soutenir
l’Exploitation Familiale pour Lancer l’Élevage des Volailles et Valoriser l’Économie Rurale (SELEVER)
project, a five-year program funded by the Bill & Melinda Gates Foundation. The SELEVER project is
implemented by Agribusiness Systems International (ASI) in partnership with selected local
nongovernmental organizations (NGOs), private institutions, and governmental services. SELEVER is
designed to leverage agriculture development strategies and nutrition to increase poultry production and
improve the diets of women and children in the Centre-Ouest, Boucle de Mouhoun, and Hauts-Bassins
regions of Burkina Faso.
More than 60 percent of infectious diseases in humans are caused by zoonotic pathogens (Karesh
et al. 2012). One specific emerging risk associated with keeping livestock is the elevation of disease
burdens related to the close proximity of animals and humans, such as increased exposure to zoonotic
diseases, including elevated risks of diarrhea (Zambrano et al. 2014) and environmental enteric
dysfunction (Ngure et al. 2013), as well as respiratory infections (ATS 1998). Poultry are a particular
concern given that scavenging poultry systems involve poultry roaming in and around the main household
dwelling, thereby exposing young children (who are often left alone to sit or play on the ground) to the
ingestion of chicken fecal matter. Formative research in Zimbabwe observed young children for
prolonged periods (six-hour stretches) and found that some children directly ingested or mouthed poultry
feces or soils contaminated with poultry feces. Poultry were also observed to roam freely in homestead
gardens where children sit and explore, as well as in the homestead. Ingestion of chicken feces by young
children has also been reported in a peri-urban setting in Peru (Marquis et al. 1990). The study in
Zimbabwe found that poultry feces had extremely high concentrations of E. coli bacteria, and ingestion of
such bacteria is an important contributor to fecal bacterial overload of the small intestine, which may

1

result in chronic inflammation of the gut and low-level immune system stimulation, a condition now
termed environmental enteric dysfunction, or EED. Research from Ethiopia and Bangladesh documents
that many households keep poultry within the home itself overnight, often in the same room where
children sleep (Headey and Hirvonen 2016; George, Oldja, Biswas, Perin, Lee, Ahmed, et al. 2015). Both
studies found this practice to be associated with child stunting, and the Bangladesh study found that
keeping poultry in the main household dwelling also increased the risk of EED symptoms. Another recent
unpublished study reported that animal feces were observed in the homestead compound in 40 percent of
households in Bangladesh, Ethiopia, and Vietnam (Headey et al. 2016). In many countries, we also know
that young children are left to sit unattended on the floors of homesteads or gardens, or are attended to
only by other young children.
Poultry is the most commonly owned livestock in Burkina Faso, with 80 percent of households
reporting ownership of at least one bird. Poultry play a critical role in income generation and diet
diversification in a very poor socioeconomic setting, implying that there may well be substantial potential
for increased productivity and commercialization to further improve incomes and diets, and hence health
and nutrition. Emerging evidence from multiple low- and middle-income countries, however, raises
concerns about other adverse pathways of impact on nutrition and health, particularly via children’s
exposure to fecal matter from poultry. Still other research emphasizes the risk that exposure to poultry can
increase the incidence of respiratory infections. Despite having the largest ownership rates of poultry
among all Demographic Health Survey (DHS) countries, and very poor water, sanitation, and hygiene
(WASH) conditions, Burkina Faso has not, to our knowledge, been the subject of any previous study or
intervention to assess these risks or promote specific, intensive interventions to address them.
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This formative research study was aimed at assessing the need for a potential intensive WASH
and poultry-related hygiene intervention that could be rolled out alongside the SELEVER package in the
context of the cluster randomized controlled trial (RCT) in Burkina Faso. The formative research focused
on four key questions:
1.
2.
3.
4.

To what extent are rural Burkinabe children exposed to poultry feces and other animal feces?
What are the general hygiene levels of rural people in SELEVER pilot villages?
What type of hygiene messaging is SELEVER engaging in during its pilot phase (in 2016)?
What is the scope for projects to incorporate a more intensive livestock-hygiene component?
In this paper we present the findings of the formative research. The rest of the paper is structured

as follows: In section 2 we describe the methods for the different elements involved in the analysis.
Section 3 outlines a theory-based framework describing the connections between food systems, WASH,
animal husbandry, and the various common infections that may contribute to undernutrition in early
childhood, and then summarizes the evidence on the different pathways involved, with a particular focus
on livestock and WASH. Section 4 uses a range of secondary data sources to assess rates of poultry
ownership in Burkina Faso, children’s exposure to animal feces, and more generic WASH conditions.
Section 5 summarizes the main findings of the primary research, including household observations, indepth interviews, and focus groups. In section 6 we discuss the main findings and then conclude.
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2. METHODS
We designed an observational study combining quantitative and qualitative methods, involving a
literature review, pathways analysis, and the analysis of primary and secondary data.
Literature Review and Program Theory for Interventions
In light of the fact that the evidence base on both WASH-nutrition and livestock-nutrition linkages is
expanding rapidly, we set out to critically review this evidence, particularly recent evidence. The review
component had three objectives. The first was to outline a framework for mapping the different pathways
linking WASH, animal husbandry practices, and nutrition and childhood development outcomes. The
second was to extensively review and update the evidence on both WASH-nutrition and livestocknutrition linkages. The third and final objective was to provide some critical reflections on the
implications of this evidence base for designing potential interventions to mitigate the risks that poor
WASH conditions and animal husbandry practices pose for child nutrition and development. The review
involved searching for literature on each of the linkages described in the framework. We engaged in a
critical review rather than a systematic review, emphasizing the most important findings and commenting
on the strengths and weaknesses of different studies. In addition, we also reviewed the programmatic
materials developed by SELEVER, with a focus on identifying the sanitation- and hygiene-related content
and messages that will be promoted.
Secondary Data Analysis
We assessed data related to livestock rearing and WASH behaviors that were collected as part of the
CHANGE and PROMIS studies, including data on WASH practices, animal ownership, and livestockrelated hygiene behaviors. The CHANGE study evaluated the impact of a multicomponent intervention
program on child health, nutrition, and development implemented by Helen Keller International (HKI).
The study area comprised 60 villages located in four communes (Diapangou, Diabo, Tibga, and Yamba)
of the Gourma province in eastern Burkina Faso (see Olney et al. [2015] for more information on the
CHANGE study). These villages were selected using three criteria: a sufficient population size,
4

availability of water for small-scale agricultural activities during the dry season, and the absence of other
nutrition- or food security–related interventions implemented by HKI. All households that had a child
between the ages of 0 and 11.9 months of age at the time of the baseline survey (April–May 2014) were
invited to participate in the survey, which led to a total baseline sample size of 2,494 households.
The PROMIS study evaluated the impact of a comprehensive preventive intervention package on child
acute malnutrition prevalence and incidence (see Huybregts et al. [2017] for more information on the
PROMIS study). The study area included 1 urban and 32 rural health center catchment areas situated in
one commune (Gourcy) of the Nord region in northern Burkina Faso. All the villages in a health center
catchment area were included in the study, with the exception of health center catchment areas with more
than three villages, in which case three villages were randomly selected using a “probability proportional
to population size” approach. Prior to the baseline study, a census was undertaken in all selected villages.
An equal number of eligible households per village were then randomly selected from the census lists.
The baseline study was conducted in October–November 2014 and included 2,368 households with at
least one child 0–17 months of age.
Both baseline surveys assessed the WASH conditions of the household, including observing the
presence of animals and fecal matter in the compound and the presence of latrines and handwashing
facilities. Specific emphasis was placed on assessing the extent to which a child was exposed to small
animals and livestock in the compound. Furthermore, household garbage disposal strategies were assessed
through a questionnaire. Water quality was assessed by asking questions on primary and secondary water
sources and water treatment and storage strategies. Finally, the questionnaire assessed child caregivers’
hygiene knowledge.

Primary Research
The primary research, following Ngure et al. (2013), included quantitative and qualitative data to identify
(1) major pathways of fecal-oral microbial transmission among young children and (2) feasible
intervention options in the SELEVER study population in Burkina Faso. The study area included three
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villages purposely selected from the pool of villages where SELEVER activities are being piloted. A total
of 20 households with children in three age groups (6–12 months, 12–24 months, and 24–36 months, with
seven caregiver-child pairs in each age group) were purposely selected for the direct observations and
semistructured interviews. Ten of the 20 households had flocks of more than 20 chickens and/or other
fowl.
Data collection included direct observations of caregivers and infants and livestock/WASHrelated behaviors in 20 households. The observations were conducted during a four-hour period in each
household, recording with a time stamp every object touched or mouthed by an infant, whether the object
was visibly dirty, and the frequency of object-to-mouth episodes. Mothers’ handwashing practices and
toileting-related behaviors were also recorded. A second set of observations was undertaken in parallel in
the same households, using a semistructured questionnaire to determine the WASH environment in the
household (existence and evidence of use of a handwashing station and functioning latrine). Spot checks
were undertaken at hourly intervals during the observation period to record the number of roaming
animals, the presence of fecal material in the child’s surroundings, and the cleanliness of the mother’s and
child’s hands. Once the observation was completed, in-depth interviews were conducted with the
mothers/caregivers regarding childcare and water, hygiene, and sanitation practices, including disposal of
animal feces, to identify possible strategies to tackle WASH-related childcare constraints. In addition,
four focus group discussions were conducted in the three villages, including groups of mothers and
groups of fathers from poultry-producing households with children aged 6 to 36 months. Each group
included at least eight participants, half of whom owned flocks of more than 20 chickens and/or other
fowl. The focus group discussions were guided by trained facilitators, exploring issues related to the risks
associated with fecal oral microbial transmission in young children, WASH knowledge and practices in
the community, and the scope and feasibility of possible interventions. Trained enumerators recorded all
focus group discussions and interviews using digital handheld audio devices.
Debriefings were held with the interviewers once the data collection was completed to identify
key themes and provide a preliminary code list for the analysis. Audio recordings were transcribed from
6

local languages and translated into French and English. Transcriptions were de-identified and submitted
to the research team for coding and analysis. The preliminary code list was further developed prior to
analysis by thematic code list groupings. Relevant codes were added as needed as they emerged from the
data. The training of enumerators was undertaken between October 17 and 21 and included visits to two
SELEVER-assisted communities. Data collection was completed over the following two weeks.
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3. PROGRAM THEORY AND LITERATURE REVIEW
In this section we first outline a theory-based framework describing the connections between food
systems, WASH, animal husbandry, and the various common infections that may contribute to
undernutrition in early childhood, and then summarize the evidence on the different pathways involved,
with a particular focus on livestock and WASH.
Pathways Linking Interventions in Food Systems, WASH, Health, and Nutrition
Food systems include all the activities, resources, and infrastructure involved in food production,
processing, transport, marketing, consumption, and disposal of food that originates from agriculture,
livestock, pastoralism, fisheries (including aquaculture), and forestry (CFS 2014). They involve a broad
range of stakeholders (food producers, food chain actors, and consumers, for example) operating at
different levels (global to local) and linked in different, context-specific configurations.
The links between food systems, diets, nutrition, and health are manifold and complex, involving
a range of direct and indirect effects and lags that are not yet well understood (Herforth and Ahmed 2015;
Pinstrup-Andersen 2012; Popkin and Hawkes 2016). To better understand the program theory for
interventions in food systems, we build on the 2013 Lancet Series framework on Maternal and Child
Nutrition (Black et al. 2013). In this framework, optimal nutrition is determined by dietary, behavioral,
and health determinants, influenced by underlying food security, caregiving resource, and environmental
conditions (Figure 3.1).
Nutrition-specific interventions address the immediate determinants of undernutrition, such as
inadequate food and nutrient intake, suboptimal care and feeding practices, and poor health (Ruel and
Alderman 2013). Nutrition-sensitive programs involve interventions that address the underlying causes of
undernutrition—including poverty; food insecurity; poor maternal health, education, social status, and/or
empowerment; and limited access to water, sanitation, hygiene, and health services—and also incorporate
specific nutrition goals and actions. Nutrition-sensitive programs are often implemented at scale and can
be leveraged as delivery platforms for nutrition-specific interventions, thus providing opportunities to
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accelerate progress in tackling malnutrition. Nutrition-sensitive programs can affect nutrition through
changes in prices (both food and nonfood) and through income and women’s empowerment (Ruel and
Alderman 2013). Agricultural interventions can affect nutrition outcomes through a range of complex
pathways (Masset et al. 2011; Headey et al. 2012; Webb 2013). These pathways linking agricultural
inputs, allocation of intrahousehold resources, and child nutrition are mediated by women’s
empowerment, including social status, control over resources, time allocation, and health and nutrition
status (van den Bold et al. 2014). From a food intake perspective, agricultural production is just one factor
involved in shaping diets (FAO 2011). The storage, distribution, processing, marketing, preparation, and
consumption of foods can influence their availability, access, acceptability, quality, and safety.
Improvements in diet quality may also be necessary but not sufficient to result in improved nutrition, if
the limiting constraints in the other determinants of nutrition are not also simultaneously addressed.
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Figure 3.1 Achieving optimal child nutrition and development through food systems interventions
Morbidity and mortality
Adult stature
Nutrition specific
interventions
Behavior change
communication on
nutrition, health and
care:
• Diet diversification
• Feeding behaviors
and stimulation.
• Disease
prevention and
management
Building an enabling
environment:
• Resource
mobilization
• Cross sectoral
coordination
• Systems
strengthening:
QA, financial
management
• M&E
• Advocacy &
surveillance

Cognitive, motor, soicio-emotional development
Obesity and NCDs

School performance, learning capacity
Work capacity and productivity

Improved maternal and child nutrition
Improved IYCF:
consumption of
nutritious food
and feeding
routine

Appropriate maternal,
infant and child feeding
and care: responsive
parenting and feeding,
stimulation, protection

Low disease burden
of infectious diseases.
Improved gut health

Food security:
quality and safe
food availability,
economic access
and consumption

Feeding and care giving
resources: adequate
knowledge, time and
space.

Access to and use of
health services, a safe
and hygienic
environment

Gender equality and women empowerment
National and regional commitment and capacity, leadership and financial
resource for nutrition, agriculture and health, knowledge and evidence,
strengthening market systems and trade
Social, economic, environmental and political context

Nutrition sensitive
approaches
• Increased agricultural
productivity and income
generation through poultry
value chain improvement.
• Early child development.
• Women empowerment:
access to credit and saving
facilities, increased
participation in VC activities
and income generation,
access to resources,
decision making, social
support networks etc.
• Water, sanitation and
hygiene: Access to clean
water, ownership and use of
latrines, improved poultry
housing and hygiene, BCC
on WASH, hand washing,
food hygiene and infant,
adult and animal feces
disposal.

Source: Adapted from Black et al. (2013).
Note: The dashed box highlights the main pathways through which additional risks from WASH and poultry-related production practices could influence
child nutrition. BCC = behavior change communication; IYCF = infant and young child feeding; M&E = monitoring and evaluation; NCDs =
noncommunicable diseases; QA = quality assurance; VC = Value chain; WASH = water, sanitation, and hygiene.
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Livestock interventions are often designed with income objectives alone, but they increasingly
have strong nutritional rationales because of the high-quality protein and nutrient density of many animal
sourced foods (FAO 2013; Iannotti, Muehlhoff, and McMahon 2013; Iannotti et al. 2014; Murphy and
Allen 2003; Neumann, Harris, and Rogers 2002). However, from a nutrition and health perspective, the
impact of livestock interventions on the disease environment is a growing concern because greater
ownership of livestock could lead to more contamination of the homestead compound or water supply
with animal feces (Ngure et al. 2013; Ngure et al. 2014; Schriewer et al. 2015), as well as increased risk
of respiratory illness (ATS 1998) and perhaps even malaria (Donnelly et al. 2015). Hence, ownership of
livestock could influence exposure to a wide range of infections that might ultimately be harmful to
nutrition.
WASH interventions have long been thought to be of major importance in improving nutrition,
through their impact on reducing exposure to infections, particularly diarrhea and other water-borne
diseases, EED, soil-transmitted helminths (STHs), and malaria. Evidence-based WASH interventions
have focused mainly on improving access to and use of toilets, improved water sources, and improved
handwashing facilities and methods. Relatively few traditional WASH programs place a strong emphasis
on livestock management and animal feces disposal, in part because scientists have hypothesized that
human feces are more important reservoirs for the pathogenic bacteria that most commonly cause diarrhea
(Curtis, Cairncross, and Yonli 2000). However, some have hypothesized that even nonpathogenic bacteria
may contribute to the etiology of EED, meaning that the more-widespread livestock feces may be an
important risk factor for EED. Hence, in principle, more livestock-oriented WASH programs could
potentially provide an important barrier to prevent the transmission of pathogenic and nonpathogenic
microbes from livestock to humans.
The following sections provide an overview of the evidence base along these hypothesized
pathways.
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Evidence on WASH and Nutrition Outcomes

WASH, Diarrhea, and Nutrition
Fecal contamination of the household environment is an important source of diarrheal pathogens such as
Camplyobacter jejuni, enteropathogenic strains of E. coli, Salmonella species (Curtis, Cairncross, and
Yonli 2000; Marquis et al., 1990), protozoa, viruses, and other infectious disease causative agents (Curtis,
Cairncross, and Yonli 2000; Pickering et al. 2012), and appropriate WASH practices can clearly reduce
this exposure. There is also strong evidence that poor WASH conditions contribute significantly to the
burden of diarrheal morbidity and mortality (Esrey 1996; Checkley et al. 2004; Fink, Gunther, and
Kenneth 2011; Mara et al. 2010; DFID 2013; Curtis and Cairncross 2003; Fewtrell et al. 2005; Aeillo et
al. 2008; Ejemot et al. 2008; Cairncross et al. 2010), including a number of meta-analyses populated with
large numbers of studies and sufficient high-quality evidence. These studies vary somewhat in terms of
strength of association between WASH indicators and diarrhea, as well as in how the relevant indicators
are measured. Some studies also find synergies between different WASH components, such as between
time to fetch water and access to sanitation (Pickering and Davis 2012).
However, the evidence linking diarrhea to linear growth is less clear, with several studies
claiming that nutritional status (height) is a more sensitive indicator of the health benefits of improved
water and sanitation than diarrhea (Esrey 1996). In a longitudinal study in Peru (Checkley et al. 2004), the
height difference between children experiencing the best and worst water and sanitation conditions
explained 40 percent of the 2.5-centimeter deficit in height at 24 months, which was 2.5 times the effect
size explained by the history of diarrheal prevalence since birth. However, one study estimated that each
diarrheal episode experienced by a child in the months preceding his or her second birthday increases the
risk of being stunted by 4 percent (Bhutta et al. 2008). In a pooled analysis of nine community-based
studies in low-income countries, 25 percent of all stunting in 24-month-old children was attributed to
having had five episodes or more of diarrhea in the first two years of life (Checkley et al. 2008). In an
analysis of seven longitudinal cohort studies of children under two years of age in four low-income
countries, the average child’s diarrhea burden was associated with a 0.38-centimeter height deficit at two
12

years of age (Richard et al. 2013), an equivalent of 0.13 length-for-age Z-score or 7 percent of the average
height deficit of two-year-old Asian and African children. One biological explanation for the small effect
of diarrhea on long-term stunting is that growth velocity between diarrhea episodes is faster than average
for age, resulting in catch-up growth. Still another explanation is that EED is the primary pathway linking
poor WASH to stunting, and not diarrhea (Humphrey 2009). At the very least, the inconclusiveness of
this evidence suggests that it is imperative that impact evaluations of WASH interventions assess the
long-term effects on child height in addition to diarrheal morbidity.

WASH, EED, and Nutrition
Although EED and symptoms likely related to EED have been recognized as contributing to growth
retardation for some time (Humphrey 2009; Korpe and Petri 2012; Ngure et al. 2014; Prendergast and
Kelly 2012), research over the past decade or so has increasingly brought EED to the fore as one of the
most important determinants of growth faltering in young children. Though the causal mechanism of EED
in humans is not well understood, fecal bacteria overload of the small intestine is thought to be the
primary cause (Humphrey 2009). Exposure to enteric bacteria and pathogens from the environment
occurs early in life and is cumulative over the critical window (the first thousand days) of growth and
development. Most common WASH interventions are not designed to specifically protect children from
ingestion of fecal bacteria and pathogens from soil and animal feces (Ngure et al. 2013) at this critical
window.
Research in Gambia has documented the relative contribution of EED to poor growth. Among
Gambian infants, growth faltering was associated with intestinal permeability but not with dietary
inadequacy or clinical diarrhea (Lunn et al. 1991). Intestinal permeability accounted for 39 percent of
weight and 43 percent of linear growth failure in Gambian infants and young children. Further research in
Gambia has provided evidence of links between chronic inflammation of the small intestine mucosal
lining, systemic immune activation, and subsequent growth impairment (Campbell 2003). Elevated
markers of immune stimulation and abnormal intestinal permeability (indicative of EED) were negatively
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associated with child growth (Campbell 2003). The interrelationships between the markers of immune
stimulation, EED, and growth suggest that they are part of the same mechanism that could explain up to
55 percent of growth retardation. Other studies have also shown an association of gut inflammation and
intestinal permeability with poor growth in other low-income contexts (Campbell et al. 2004; Kosek et al.
2013; Lin et al. 2013; Weisz et al. 2012; Goto et al. 2009; Panter-Brick et al. 2008; George et al. 2016;
Guerrant et al. 2016).
Although the causes of EED are not yet extensively documented, poor personal hygiene and
substandard hygienic conditions in the external environment are associated with EED and poor linear
growth. In an observational follow-up study of 10- to 48-month-old children in Bangladesh, young
children living in cleaner household environments had lower levels of parasitic infection, improved
measures of gut function, and improved growth compared to their peers living in contaminated
environments (Lin et al. 2013). This suggests that more comprehensive interventions that involve
improving environmental sanitation and holistic hygiene behavior, rather than targeting individual WASH
aspects alone, will be critical in preventing chronic undernutrition in areas with high fecal contamination.

WASH, Acute Respiratory Infections, and Undernutrition
Co-occurrence of respiratory and gastrointestinal infections has been reported in Bangladesh (Leung et al.
2015), Pakistan (Ashraf et al. 2013), and India and Nepal (Walker et al. 2013). Diarrhea was associated
with increased risk of acute lower respiratory infections (ALRIs) in Indian and Nepali children (Walker et
al. 2013) and in undernourished child populations in Ghana (Schmidt et al. 2009). The risk of
comorbidities increased with the severity of the diarrhea (Walker et al. 2013). Recent diarrhea was also
associated with increased risk of pneumonia in Pakistani children under five years old (Ashraf et al.
2013). Breastfeeding was protective against concomitant pneumonia in under-12-month-old Bangladeshi
infants, whereas severe acute malnutrition increased the risk (Leung et al. 2015). There is a need for
large-scale and long-term longitudinal studies to confirm the associations between diarrhea,
undernutrition, and subsequent risk of ALRIs. However, the current evidence suggests that ALRIs are
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largely an endpoint of a long chain of causal factors including poverty, nutrition, and environmental
health (water, sanitation, and indoor air pollution). Nevertheless, diarrhea may be an important mediating
pathway linking poor conditions of WASH to ALRIs. However, there is limited evidence on the impact of
respiratory infections on linear growth. The most common mild upper respiratory infections are unlikely
to have persistent effects in most children, though respiratory infections with fever are associated with
higher risk of stunting (Adair and Guilkey 1997), perhaps because fever is an indicator of systemic
immune stimulation, which suppresses appetite and diverts energy and nutrients away from growth
processes.

WASH, STHs, and Nutrition
STHs are associated with child undernutrition (Prüss-Üstün and Corvalán 2006) and anemia (Stoltzfus et
al. 2004). Because repeated antihelminthic treatment is only an effective short-term strategy in addressing
the burden of STHs in contexts with poor WASH conditions, improving WASH remains an essential
component of long-term strategies to eliminate STH infections. A recent meta-analysis of the impacts of
antihelminthic mass treatment on child nutrition outcomes found little effect (Welch et al. 2017). Access
to and use of sanitation facilities is associated with significant protection against STHs, with one study
suggesting that combined STH infections can fall by half (Ziegelbauer et al. 2012). In a systematic review
and meta-analysis of 94 studies, the majority being cross-sectional studies, use of improved individual
WASH practices and access to sanitation facilities were associated with one-third lower odds of STH
infections (Strunz et al. 2014).

WASH and Anemia
Childhood anemia is a significant public health problem, and, like stunting, it is prevalent in Asia and
Africa (Black et al. 2013). About half of pediatric anemia has not been resolved through dietary
interventions (Stoltzfus, Mullany, and Black 2002), suggesting that various recurrent childhood infections
account for the bulk of the residual causes of anemia (Weiss 2005). Low levels of chronic inflammation
and immune stimulation as a result of EED may be an important cause of anemia (Humphrey et al. 2015;
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Ngure et al. 2014; Prendergast et al. 2015), primarily through elevated production of hepcidin by the liver,
which suppresses iron absorption and utilization (Nemeth et al. 2004; Prentice et al. 2012), and
suppression of erythropoiesis, leading to anemia of inflammation (Jelkmann, Wolff, and Fandrey 1989).
Intestinal helminths transmitted through soil that is contaminated with animal and human feces cause poor
appetite and also worsen undernutrition and anemia (Stephenson et al. 2000; Stoltzfus et al. 2004).
Hookworm infection causes intestinal blood loss and increased risk of severe anemia (Stoltzfus et al.
1996).
Despite these various biological mechanisms linking WASH to anemia, there is surprisingly little
evidence on the impacts of WASH practices or WASH interventions on anemia. In a cross-country
correlation analysis using 81 DHS datasets covering 45 countries in Africa south of the Sahara, Latin
America, Europe, and Asia, poor sanitation is strongly associated with low hemoglobin, independent of
income, measures of food intake, and malaria incidence (Coffey, Geruso, and Spears 2016). More indepth analyses of 2006 and 2011 DHS datasets for Nepal reveal a robust relationship between open
defecation and higher hemoglobin levels. After controlling for a household’s own defecation practices,
household socioeconomic characteristics, and regional fixed effects, a 10 percentage point decrease in the
proportion of neighbors who openly defecate was associated with a 0.13 g/dL increase in hemoglobin
levels, or about 9 percent of a standard deviation (Coffey, Geruso, and Spears 2016). This effect size is
approximately one-third to two-thirds of the effect sizes (0.20 g/dL–0.41 g/dL) observed from
experimental evidence on micronutrient supplementation (Friis et al. 2003), iron supplementation (Lind et
al. 2003) and iron fortification in foods (van Stuijvenberg et al. 1999), and parasite treatment (Friis et al.
2003). These associations are therefore large in absolute magnitude—though, surprisingly, Nepal did not
experience any significant reduction in child anemia across the 2005 and 2011 DHS rounds. Thus, further
evidence is needed to corroborate a causal impact, including RCT evidence. The results suggest, however,
that supplementation, fortification, and dietary diversification approaches are unlikely to adequately
address anemia if the adverse public effects of open defecation are not addressed.

16

Observational Evidence on WASH and Nutrition Outcomes
Several large-scale observational studies, including multicountry studies, have demonstrated an
association between improved water and sanitation and linear growth (Esrey 1996; Checkley et al. 2004;
Merchant et al. 2003; Fink, Gunther, and Kenneth 2011; Spears 2012). Recent analyses of the potential
drivers of change in height-for-age Z-scores (HAZ) and stunting over time in Bangladesh (Headey et al.
2015), Nepal (Headey and Hoddinott 2015), and other South Asian countries (Headey, Hoddinott, and
Park 2016) all find that improvements in sanitation statistically explain improvements in HAZ and/or
stunting over time (i.e., multiple rounds of the DHS). Another recent study also finds associations
between sanitation and child anemia in Nepal (Coffey, Geruso, and Spears 2016). Some studies find no
synergistic effects between sanitation and water (Rah et al. 2015; Merchant et al. 2003), but others do
(Esrey 1996; Checkley et al. 2004). Econometric analyses of sanitation-nutrition relationships have also
explored nonlinear effects and public health externalities or spillovers. These analyses find some evidence
that latrine quality matters (Fink, Günther, and Hill 2011), that sanitation’s associations with linear
growth are stronger for community-based open defecation measures than for household measures (Spears
2013), that open defecation has much more adverse associations in densely populated communities and
more urbanized areas (Hathi et al. 2014; Spears 2013; Spears, Ghosh, and Cumming 2013), and that
sanitation-HAZ relationships become much stronger when community open defecation rates fall below 30
percent (Headey et al. 2015).
Experimental Evidence on WASH Interventions and Nutrition
A meta-analysis of five cluster RCTs showed a modest effect of water and hygiene interventions on HAZ
(mean difference 0.08; 95 percent CI 0.00 to 0.16) in children under five years old (Dangour et al. 2013).
The interventions included solar disinfection of water, provision of soap, and improvement of water
quality. The small benefit to growth was attributed to relatively short-term interventions (9–12 months) of
relatively low methodological quality (Dangour et al. 2013). High-quality sanitation interventions are
arguably more likely to have larger impacts on linear growth because toilet use is the primary barrier to
fecal contamination of infant and child feeding and play environments. However, many sanitation cluster
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RCTs have not shown significant changes in linear growth outcomes across treatment and control groups.
While these limited impacts are discouraging, these studies have themselves acknowledged important
shortcomings, as have several reviews and commentaries (Headey 2016). First, these interventions in
India and Indonesia were unable to achieve substantial increases in the use of toilets, perhaps because of
relatively weak behavior change communication components. Moreover, in Indian sites where toilet
access nominally increased quite rapidly, qualitative research found that many government-constructed
toilets were incomplete and not widely used (Routray et al. 2015). Second, as in other WASH
interventions, the time frame of these evaluations was relatively short. In several instances authors
reported an average duration of exposure to treatment of just six months.
In contrast, a more recent study in Koulikoro district of Mali found substantially larger impacts.
Unlike the studies cited above, this intervention involved intensive behavior change communication
measures over a 12-month period, which resulted in much wider adoption of toilets. Children exposed to
community-led total sanitation (CLTS) were significantly taller (0.18 increase in HAZ; 95 percent CI
0.03–0.32) and less likely to be stunted (6 percentage points reduction in prevalence) at endline compared
to those from the control arm (Pickering et al. 2015). These effects in height were driven by gains in
younger children, under two years at enrollment (0.24 HAZ). These findings further highlight the
importance of the first two years of life as the critical window for addressing stunting. Using
experimentally induced estimates on village-level open defecation from pooled data from four of the
RCTs discussed above—Mali (Pickering et al. 2015), Indonesia (Cameron et al. 2013), Tanzania
(Briceño, Aidan, and Martinez 2014), and India (Patil et al. 2015)—Gertler et al. (2014) estimate that
moving from universal to zero open defecation rates would improve child HAZ by 0.44 standard
deviations, a far more moderate effect compared to that suggested by a cross-country econometrics study,
which reports an increase of at least 1 standard deviation in HAZ with eradication of open defecation
(Spears 2013). The result is consistent with the modest to small reductions in open defecation reported in
previous RCTs having a limited impact on HAZ.
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Livestock as a Risk Factor for Common Childhood Infections and Stunting
Livestock as a Risk Factor for Diarrhea
Traditionally, WASH interventions have focused primarily on reducing exposure to human feces, though
it is also well known that animals are potentially important reservoirs of some pathogenic bacteria.
However, there are several reasons why the WASH community may be underestimating the risks that
livestock pose for diarrheal disease in young children. First, animal feces exposure may be more
widespread than exposure to human feces in many low-income settings. In a microbiological analysis of
villages in rural India, for example, animal feces contamination of household stored water, both mothers’
and children’s hands, and public water sources was significantly more widespread than human feces
contamination (Schriewer et al. 2015), even in a setting where open defecation is still reasonably
common. In many other parts of the developing world, open defecation is now substantially rarer than it
was several decades ago, meaning exposure to animal feces is much more common than exposure to
human feces. Indeed, evidence from hygiene spot checks carried out as part of household surveys
conducted in Ethiopia, Bangladesh, and Vietnam indicates than animal feces were much more regularly
observed (approximately 40 percent of households in all three countries) than human feces (less than 5
percent in Bangladesh and Vietnam, and 16 percent in Ethiopia).
Second, livestock ownership is extremely widespread in rural and peri-urban settings in
developing countries. Using data from the DHS, Headey and Hirvonen (2015) show that the majority of
rural households in Africa and South Asia own some form of livestock, with poultry being the most
common type. The widespread ownership of poultry may be of particular concern from a diarrheal
perspective because several studies have isolated pathogenic bacteria (Simango 2006; Marquis 1990) and
other fecal bacteria from soil and chicken feces sampled from the domestic environment (Pickering et al.
2012; Ngure et al. 2013). Moreover, infants and young children frequently explore, crawl, and feed in
such contaminated environments. Direct exploratory ingestion of contaminated soil and chicken feces has
been observed in various contexts, such as Peru (Marquis et al. 1990), Zimbabwe (Ngure et al. 2013),
Ethiopia (Save the Children/Ethiopia and Manoff Group 2014), and Bangladesh (George, Oldja, Biswas,
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Perin, Lee, Ahmed, et al. 2015). Handwashing with soap is rare among infants and young children, and
inadequate among caregivers in similar contexts (Ngure et al. 2013).
Third, there is some evidence that livestock ownership is indeed associated with diarrhea
incidence. In a systematic review of 29 studies on risk factors for diarrhea, 69 percent of the studies
showed an association between exposure to domestic food-producing animals and diarrheal illness
(Zambrano et al. 2014). Exposure to domestic poultry more than doubled the risk of human
campylobacteriosis (OR 2.73, 95 percent CI 1.90–3.93), corroborating evidence from earlier studies
linking poultry to campylobacteriosis (Akitoye et al. 2002). However, failure to identify the microbial
cause of disease might have led to an underestimation of this effect because a significant number of
molecular studies provide compelling evidence that identical protozoal strains exist in both domestic
animals and humans (Zambrano et al. 2014). Measurement issues may also explain why some more
recent observational studies find only weak associations between maternal reports of recent diarrhea
incidence and livestock ownership (Kaur, Graham, and Eisenberg 2017) or the presence of animal feces
in the household compound (Headey et al. 2016).
Livestock as a Risk Factor for EED and Undernutrition
In addition to diarrhea, ingestion of animal feces could contribute to child undernutrition via EED. Mbuya
and Humphrey (2016) hypothesize that even nonpathogenic bacteria may contribute to EED. If so, it is
possible that animal feces are a larger risk for EED than human feces because of the greater exposure of
young children to animal feces. The direct evidence of this stems from a small observational study of
poultry-owning households in Bangladesh. This study found that having an animal corral within a child’s
sleeping room was associated with elevated EED scores and doubled odds of child stunting (George,
Oldja, Biswas, Perin, Lee, Ahmed, et al. 2015). The most common animals corralled in the children’s
sleeping room were chickens and cows, which are important sources of the common zoonotic diseases
campylobacter and diarrheic E. coli (Bender 2004). A study by the same research group also found that a
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maternal report of geophagy, which likely leads to ingestion of animal fecal matter, was also significantly
associated with EED and stunting (George, Oldja, Biswas, Perin, Lee, Kosek, et al. 2015).
These findings were corroborated by a much larger observational study of an agricultural survey
in rural Ethiopia (Headey and Hirvonen 2016). Unlike the studies by George and colleagues (George,
Oldja, Biswas, Perin, Lee, Kosek, et al. 2015; George, Oldja, Biswas, Perin, Lee, Ahmed, et al. 2015),
Headey and Hirvonen (2016) used a much broader sample of rural households owning different types of
livestock. They found that although poultry ownership was positively associated with linear growth in
young children, corralling poultry indoors had a negative association with linear growth. In contrast, they
found no adverse effects of corralling other livestock species indoors.
A recent three-country observational study by Headey et al. (2016) tested for associations
between hygiene spot-check measures made by survey enumerators and child growth outcomes in
Ethiopia, Bangladesh, and Vietnam. In both Ethiopia and Bangladesh, they found negative associations
between animal feces in the compound and child HAZ, but no significant association in Vietnam. These
results are compelling because the authors were able to control for various other dimensions of household
hygiene, such as the cleanliness of mothers and children, the cleanliness of the compound in general, and
the types of toilet and water facilities used. The authors note that the lack of an association in Vietnam
may be explained by the much better hygiene standards there and the much lower prevalence of stunting.
Two studies using a prospective cohort survey in western Kenya found strong links between
livestock disease and human morbidity and nutrition outcomes. Mosites et al. (2016) found that livestock
digestive disorders were associated with reduced height gain in children under five and with reduced
weight gain in children under two (Mosites et al. 2016). A previous study within the same cohort
demonstrated that livestock disease reports were associated with human disease reports (Thumbi et al.
2015).
All these studies are observational in nature, meaning that the associations between livestock
indicators and child nutrition or EED markers cannot be interpreted as causal. Moreover, the biological
mechanisms for these potential pathways remain unclear. Close proximity to livestock may mean higher
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exposure to zoonotic pathogens that cause infectious diarrhea and/or EED, and subsequent growth failure
(Checkley et al. 2008; Schlaudecker, Steinhoff, and Moore 2011). Animal corralling practices and
frequent livestock diseases may also be reflective of poor household hygiene standards or lower
socioeconomic status, which may be only imperfectly controlled for.
Livestock as a Risk Factor for Acute Respiratory Infections
Exposure to domestic animals is an important risk for common childhood illnesses. Close proximity to
poultry has been associated with increased risk of acute respiratory infection in children and adults,
including a number of studies on poultry workers in more developed countries (ATS 1998). In 2003 the
first H5N1 avian flu strains were observed in China and subsequently in many other countries, including
Bangladesh, Vietnam, Indonesia, Thailand, Egypt, and Nigeria. Several studies find that exposure to sick
birds in live bird markets is associated with avian flu infections, and these risks are compounded by poor
hygiene (Liu et al. 2014; Nasreen et al. 2015). Moreover, there is growing evidence that the incidence of
avian flu infection may be significantly underestimated (Gomaa et al. 2015; Khuntirat et al. 2011), partly
because many infections may be subclinical. Notably, we found no studies linking respiratory infections
in young children to exposure to poultry or other livestock, suggesting that this may be a neglected area of
research.
Livestock as a Risk Factor for Malaria
Livestock have ambiguous impacts on malaria transmission. Livestock can draw mosquitoes away from
humans, decreasing human-vector contact and malaria transmission (zooprophylaxis), but livestock can
also draw mosquitoes to humans, increasing malaria transmission (zoopotentiation). Proactive
zooprophylaxis approaches have been advocated for reducing the risk of malaria transmission (Mutero et
al. 2004). A critical review of 20 empirical studies covering both experimental and observational study
designs assessed impacts on human malaria infection and mosquito feeding behavior (Donnelly et al.
2015). Factors determining whether livestock facilitated or hindered malaria transmission were the
characteristics of the local mosquito vector, the location of livestock relative to human sleeping quarters,
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the use of bed nets, and socioeconomic status. Zoopotentiation is most likely to occur where livestock are
housed within or near human sleeping quarters at night and where mosquito species prefer human hosts.
Notably, however, the majority of studies on livestock practices and malaria focus on cattle. One recent
paper suggestions that poultry may actually repel malarial mosquitoes (Jaleta et al. 2016). There is,
however, limited evidence on the impact of malaria on nutrition, partly because the relationship is
bidirectional. There is some evidence that malaria during pregnancy leads to worse birth outcomes (Eisele
et al. 2012; Guyatt and Snow 2004; Unger et al. 2016).
Review of Hygiene Messaging in SELEVER
The SELEVER training package includes a specific module on hygiene as it relates to food, general living
conditions, and the disposal of poultry feces. The training module on hygiene will be rolled out alongside
the other gender and nutrition modules in SELEVER through a cascade model, involving the training of
trainers, including ASI’s NGO partners, who will then train the SELEVER beneficiary associations,
volunteer vaccinators, community leaders, and poultry producer groups. The hygiene training is expected
to last three days and has the following goals for participants:

•
•
•

Mastering the main principles of food hygiene and hygiene in everyday life
Applying a minimum set of hygiene rules in the household environment
Adequately managing poultry feces
The training module is organized around three main topics (or sessions): (1) a general

introduction to hygiene, (2) food- and water-related hygiene, and (3) hygiene and the environment. The
content in each session is divided into lessons that cover relevant subtopics. Each lesson includes
educational objectives, tools, instructions for the facilitators, general content, a summary of the lesson,
and key messages.
General Introduction to Hygiene
The training module begins with a session on the importance of hygiene in general. Hygiene is defined as
the “set of measures intended to prevent infections and the emergence of infectious diseases. It is the set
of rules and actions whose implementation contributes to the preservation, maintenance and protection of
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the health and comfort of individuals.” General good and bad practices are then illustrated, and key
messages are presented on the benefits of optimal hygiene. The next lesson focuses on pathways and
barriers to contamination, the relationship between poor hygiene and diseases, different transmission
pathways, barriers to contamination, and the emergence of disease. Several chains of transmission of
diseases in the case of poor hygiene are then illustrated, including open defecation, uncovered food, flies,
and inadequate handwashing, among others. Good hygiene practices are then highlighted, including the
use of latrines, handwashing, drinking clean water, and food protection. The next subtopic focuses on the
diseases that result from poor hygiene and emphasizes that many common and deadly diseases in the
community are linked to contaminated water, lack of hygiene, and interaction with livestock, including
poultry. Different hygiene-related diseases and means of prevention are discussed, including (1) diarrhea,
cholera, poliomyelitis, amebiasis, typhoid, and dysentery; (2) the transmission of diseases such as
malaria, yellow fever, onchocerciasis (or river blindness) by mosquitoes and other insects that breed in
dirty, stagnant water; (3) skin diseases such as scabies and mycoses; and (4) eye diseases such as
conjunctivitis. Contamination from poultry droppings can cause diarrheal diseases, salmonellosis, and
campylobacter.
Food- and Water-Related Hygiene
This session begins with content on hygiene as it relates to food preparation and handling. The trainer
describes possible food contaminants related to unhygienic conditions that can cause disease. Several
good practices are highlighted, including protecting food from flies and other insects, as well as ensuring
that food utensils are washed thoroughly before use. The next subtopic introduces the role of water in the
body, drinking water sources, and channels for water pollution/contamination. The content highlights a
range of contaminants and high-risk practices, including human and animal feces, latrine construction
close to wells or boreholes, household waste disposal, unprotected water storage and dispensing, and dirty
hands. Possible water sources are then listed, alongside possible risks associated with different stages of
water storage and use. The materials then highlight optimal water handling practices for supply, transport,

24

storage, and consumption, including protecting water sources, washing storage containers with soap
before use, emptying unused water from containers regularly, separating drinking water from water for
other uses, washing hands with soap before handling water containers, and using appropriate containers
for drinking water. Emphasis is then placed on water treatment, and several methods used for preparing
drinking water are described. The last lesson of this session focuses on handwashing. The lesson
describes its importance, the key moments for handwashing, and the different stages. “Good
handwashing” is described as that undertaken using a sufficient amount of soap, rubbing hands together to
create good friction, and rinsing under running water. Critical moments for hand washing with soap
include after defecating; after cleaning a child’s buttocks (or after contact with human excrement,
including that of babies and children); before contact with food or water (before cooking or preparing
food to eat, before giving food or water to the family, and before eating); before feeding a child; and
before breastfeeding. Specific triggers for handwashing with soap also include any contact with livestock
and chickens; cleaning poultry coops and caring for chickens; sweeping/cleaning the compound; returning
from work or school; and using any chemicals. Where soap is not available, ash may be used as an
alternative. The training session also illustrates examples of good practices in handwashing, including the
construction of tippy taps.
Hygiene and the Environment
The last session of the SELEVER hygiene training module involves general hygiene in the compound,
sanitation and safe disposal of feces, and managing feces from poultry and other livestock. The notion of
hygiene in the context of everyday life in the compound is introduced. The materials highlight how a
polluted environment can be a major determinant of ill health. Every day, households produce waste and
garbage that can constitute real dangers if not managed appropriately. Some examples of household
waste-management practices are presented, including collecting waste in covered trash cans and
restricting the access of flies, insects, and other animals. The training materials then stress the need to
understand the importance of safe feces disposal, highlighting that open defecation is a critical risk to
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household health, and then discuss context-appropriate sanitation options. The last lesson, on the
management of poultry feces, highlights the pros and cons of different practices. Poultry breeding (in
confined, semiconfined, or homeless mode) necessarily leads to the production of manure. The benefits of
appropriate waste management include using chicken feces as a fertilizer to improve soil quality and
water retention. Composting techniques are also mentioned. Lastly, the training highlights the health risks
associated with exposure to poultry feces, with pregnant women and children most at risk. Practices such
as leaving chicken feces in close proximity to children, or leaving children to play in areas where
contamination with chicken feces is likely, are discouraged.
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4. SECONDARY DATA ANALYSIS
Poultry Ownership in Burkina Faso
Poultry are the most commonly owned type of livestock in developing countries (Headey and Hirvonen
2016) and are particularly common in Africa south of the Sahara. Table 4.1 shows that across all African
countries, Burkina Faso had the highest rate of poultry ownership, at 86 percent in rural areas and 43
percent in urban areas. However, Table 4.1 also reveals that consumption of poultry products is abysmally
low, at just 3 percent for egg consumption in rural areas, and 4 percent for meat. Consumption of these
products is marginally higher in urban areas but still very low. In other African countries, consumption of
poultry products reported in the last 24 hours is also low, though often substantially higher in urban areas.
Low consumption partly reflects the limitations of 24-hour recall—many children might consume egg or
meat on a weekly basis but not on a daily basis—but it also likely reflects the relatively higher costs of
eggs and poultry meat, especially given the limited scope for international trade in these products
(particularly eggs) and the low productivity of domestic poultry production.
Table 4.1 Ownership of poultry and consumption of poultry products in African households
Rural areas only
Owns
Ate eggs in
Ate meat in
poultry
last 24 hrs.
last 24 hrs.
Burkina Faso
86%
3%
4%
Other Sahel
55%
3%
7%
Coastal West Africa
49%
8%
10%
Central Africa
37%
4%
8%
Other Africa
63%
9%
13%
All Africa
53%
7%
10%
Source: Demographic Health Survey data.

Owns
poultry
43%
24%
22%
16%
21%
21%

Urban areas only
Ate eggs in
Ate meat in
last 24 hrs.
last 24 hrs.
5%
8%
13%
20%
14%
15%
7%
13%
14%
22%
13%
18%

Figure 4.1 shows that dietary diversity as a whole is very poor in Burkina Faso, ranking next to last among
all DHS countries, at just 1.5 food groups. This is substantially lower than many other African countries and other
developing regions included in the DHS. Notably, consumption of dairy products is also very low in Burkina Faso,
with only 8 percent of children reporting consuming milk in the past 24 hours.
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Figure 4.1 Dietary diversity scores (0–7) for the past 24 hours in Burkina Faso and other regions
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Source: Demographic Health Survey data provided by the ARENA project.

Table 4.2 reports these same statistics by DHS wealth quintile for rural and urban areas. The
results reveal why poultry ownership is so high in Africa: poultry rearing is widely regarded as a lowentry economic activity widely accessible to the poor. Nationally, poorer households are more likely to
own poultry than richer households, though this partly reflects the strong association between wealth and
urbanization. In rural areas poultry ownership rates scarcely differ across wealth quintiles, though
wealthier households likely own much larger flocks. However, consumption of poultry products is
positively correlated with wealth, with children from the richest quintile about twice as likely to consume
eggs and meat products as children in the poorer quintiles. This suggests that poorer households are more
likely to sell their poultry products rather than keep them for consumption by children.
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Table 4.2 Ownership of poultry and consumption of poultry products across wealth quintiles in
rural and urban areas of Burkina Faso
Owns chicken
Ate eggs in last 24 hrs.
All Burkina Faso
Poorest
90%
4%
Poorer
87%
2%
Middle
84%
3%
Richer
70%
3%
Richest
35%
7%
Rural areas only
Poorest
90%
4%
Poorer
87%
2%
Middle
85%
3%
Richer
76%
3%
Richest
80%
6%
Source: Faso and ICF International 2012.

Ate meat in last 24 hrs.
2%
3%
3%
5%
9%
2%
3%
3%
5%
7%

Table 4.3 reports analogous statistics for major regions in Burkina Faso. Poultry ownership is
relatively similar across regions, with the exception of more urbanized regions. Strikingly, egg and meat
consumption is substantially higher in the Centre-Sud region, and to some extent in the Centre and Est
regions. Egg and meat consumption is extremely low in some regions, notably in the Centre-Est, CentreNord, Nord, and Plateau Central. One explanation for these patterns may be that egg and meat
productivity varies by regions, and partly by season.

Table 4.3 Poultry ownership and consumption of poultry products across major regions of Burkina
Faso
Owns chicken
Boucle de Mouhoun
84%
Cascades
70%
Centre
33%
Centre-Est
76%
Centre-Nord
83%
Centre-Ouest
86%
Centre-Sud
85%
Est
92%
Hauts-Basins
59%
Nord
76%
Plateau Central
86%
Sahel
79%
Sud-Ouest
92%
Rural Burkina Faso
85%
Urban Burkina Faso
33%
All Burkina Faso
77%
Source: Faso and ICF International 2012.

Ate eggs in last 24
hrs.
4%
5%
7%
1%
1%
3%
12%
10%
1%
1%
1%
0%
3%
3%
6%
3%
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Ate meat in last 24
hrs.
6%
5%
8%
2%
1%
2%
10%
6%
5%
3%
2%
1%
6%
4%
7%
4%

WASH Conditions and Exposure to Livestock in Burkina Faso
Table 4.4 examines how various WASH indicators vary across Burkina Faso’s regions. Overall toilet
ownership rates in 2010 were extremely low, at just 22 percent on average. Ownership of toilets was
highest in the Plateau Central and Centre regions. Access to piped or tube-well sources of drinking water
varied more substantially, with 58 percent of households having access nationally. A roughly equal
number (60 percent) can access water in less than 30 minutes, but this implies that a large proportion of
the population has very poor access to water. Most households have a place to wash hands, but just under
half actually have water at a handwashing place, with stark regional variation. Moreover, very few
households practice any form of point-of-use water treatment.

Table 4.4 WASH conditions across major regions of Burkina Faso
Any
Piped or
toilet
tube well
Boucle de Mouhoun
31%
44%
Cascades
29%
71%
Centre
43%
90%
Centre-Est
8%
77%
Centre-Nord
20%
67%
Centre-Ouest
5%
51%
Centre-Sud
9%
76%
Est
2%
63%
Hauts-Basins
39%
57%
Nord
29%
44%
Plateau Central
44%
85%
Sahel
21%
40%
Sud-Ouest
3%
36%
All
22%
58%
Source: Faso and ICF International 2012.

Water <30
min.
69%
55%
68%
53%
55%
56%
65%
61%
56%
76%
70%
58%
70%
62%

Handwashing
in place
99%
100%
92%
95%
100%
78%
78%
97%
98%
75%
94%
82%
100%
92%

Water at handwashing place
35%
90%
46%
63%
42%
22%
12%
84%
23%
35%
60%
52%
40%
46%

Drinking
water treated
8%
10%
4%
2%
2%
12%
2%
4%
5%
19%
2%
23%
0%
7%

Figure 4.2 examines the livestock dimension of WASH by reporting indicators of whether or not
children may be exposed to livestock and/or livestock feces based on livestock mobility. Both the
PROMIS and the CHANGE surveys reveal a similar pattern of results: the PROMIS survey reported that
59 percent of poultry could roam in all areas and a further 17 percent in some areas, while the CHANGE
survey reported that 77 percent of poultry could roam freely, and a further 6 percent could roam in some
areas. These ratios are generally substantially lower for other species, particularly small livestock, which
is mainly goats. Given that some households may also not only own poultry or small ruminants, these
ratios are very high, suggesting that exposure to animals and animal feces is extremely widespread.
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Visible animal feces were reported in 84 percent of compounds in both the CHANGE and PROMIS
surveys, while human feces were visible in 2 percent and 3 percent of compounds in the PROMIS and
CHANGE surveys, respectively.
Figure 4.2 Potential exposure of young children to livestock among PROMIS and CHANGE survey
respondents, 2014
Panel A: 2014 PROMIS survey in Gourcy
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Panel B: 2014 CHANGE survey in Fada
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Source: CHANGE and PROMIS baseline surveys.
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In the CHANGE survey, only 2 percent of households had soap for handwashing anywhere in the
household at the time of the baseline survey. Regarding sanitation, the vast majority of households did not
have access to an improved sanitation facility. Four percent of households used latrines without slabs, but
the common practice was open defecation (defecation in a field or in the bush) (87 percent). Sixty-nine
percent of fathers and 62 percent of mothers stated that hands should be washed before eating, but only 14
percent of fathers and 21 percent of mothers stated that hands should be washed before feeding a child;
only 18 percent of fathers and 32 percent of mothers cited “before cooking or preparing food” as a critical
handwashing moment; and only 14 percent of fathers and 11 percent of mothers said that hands should be
washed after defecation or urination. All three critical handwashing moments were correctly identified by
only 3 percent of fathers and 4 percent of mothers.
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5. PRIMARY DATA ANALYSIS
Household Observations
Household characteristics: Twenty caregiver-child pairs were observed for a total of 80 hours. Basic
household characteristics in the study population are summarized in Table 5.1. All mothers were married,
and only four of them (20 percent) had undertaken some formal primary education. Nearly all households
owned a latrine, while only one household relied on using a neighbor’s latrine. However, only one
household (5 percent) had a handwashing station and soap. Thirteen households (65 percent) had access
to running water, a borehole, or a protected well, whereas the remaining seven (35 percent) had access to
an unprotected well. All households relied on a jerrican or clay pot for storing water.

Table 5.1 Maternal and household characteristics (n = 20) in three communities in Balés, Kossi, and
Boulkiemdé provinces in Burkina Faso
Characteristic
Number of households living within compound
Number of children living in household (restricted)
Number of children living in compound
Caregiver gender
Level of education

Marital status
Latrine ownership

Latrine
Handwashing
Primary water sources

Drinking water

Scooping container at point of use

Female
None
Some primary
Secondary
Married
Own
Latrine with compound
Neighbor’s
Do not have
Ventilated?
Full?
Handwashing station
Soap at handwashing station
Public/communal tap water
Borehole
Protected well
Unprotected well
River
Barrel
Jerrican
Bucket
Clay pot
Specific scooping cup
Any cup/other

Mean
2.3
3.8
4.9
n
20
16
4
0
20
19
0
1
0
8
0
1
1
4
4
5
7
0
0
11
0
9
7
13

S.D.
2.2
3.0
5.2
(%)
(100)
(80)
(20)
(0)
(100)
(95)
(0)
(5)
(0)
(40)
(0)
(5)
(5)
(20)
(20)
(25)
(35)
(0)
(0)
(55)
(0)
(45)
(35)
(65)

Source: SELEVER formative research.

General hygiene: One-quarter of mothers and 60 percent of children had hands that were visibly
dirty at the beginning of the observation period (Table 5.2). Animals were present in 17 out of 20
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households (85 percent), and chicken feces were present on the kitchen floor. In only 6 households (30
percent) was the kitchen yard swept. No human feces were observed, though chicken feces were present
in all compounds. Chickens were observed roaming freely in the compound (mean n = 14, range 0–41), as
were guinea fowl (mean n = 3, range 0–32). Other livestock were found in the compound, including
goats, pigs, and cattle, both corralled and free to roam.

Table 5.2 General hygiene characteristics of infant’s environment during observations (n = 20) in
three communities in Balés, Kossi, and Boulkiemdé provinces in Burkina Faso
Characteristics
n
%
Caregiver’s hands visibly dirty
5
(25)
Baby’s hands visibly dirty
12 (60)
Diapers or child’s bottom not clean
10 (50)
Stagnant water within infant’s reach*
0
(0)
State of dwelling
-Unwashed utensils
15 (75)
-Uncovered utensils
16 (80)
-Uncovered food
11 (55)
-Smooth concrete floor
1
(5)
-Dirt or cow dung floor
0
(0)
-Spill on floor (food or drink)
8
(40)
-Poultry feces visible on kitchen floor
20 (100)
-Animals in kitchen
17 (85)
State of compound
-Kitchen yard swept
6
(30)
-Area where child plays is swept
6
(30)
-Poultry feces visible
20 (100)
-Human feces visible
0
(0)
-Other animal feces visible
19 (95)
Source: SELEVER formative research.
Note: *Any stagnant water within infant’s reaches in kitchen or in compound.

Handwashing and diaper change practices: During the 80 hours of observation, mothers washed
their hands 15 times out of 61 triggering opportunities (25 percent) (Table 5.3). Soap was used only three
times. Mothers washed hands before eating 4 out of 9 times (44 percent) and before preparing food 4 out
of 14 times (29 percent). Handwashing after toileting (2 out of 13 times, 15 percent) and after disposal of
animal feces (0 out of 2 times) was low. Hands were air-dried on 12 out of the 15 handwashing occasions.
Drying with a clean cloth was not observed.
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Table 5.3 Mother’s handwashing (n = 20) in three communities in rural Burkina Faso
Event
Opportunities
After agriculture work
1
After cleaning animal feces
2
After playing on floor
1
After sweeping
7
After toilet
13
Before eating
9
Before feeding child
10
Before food preparation
14
Whilst washing baby
1
Other
3
Source: SELEVER formative research.

Any handwashing
1 (100)
0 (0)
1 (100)
1 (14)
2 (15)
4 (44)
1 (10)
4 (29)
1 (100)
0 (0)

Handwashing
with soap
0 (0)
0 (0)
0 (0)
1 (14)
1 (8)
0 (0)
0 (0)
0 (0)
1 (100)
0 (0)

Running
water
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)

Air-drying
1 (100)
0 (0)
0 (0)
1 (14)
2 (15)
3 (33)
0 (0)
4 (29)
1 (100)
0 (0)

During the 80 hours enumerators spent observing the 20 children, children’s hands were also
washed 15 times, including after playing on the floor (6 times), after eating (5 times), and before eating (4
times). Soap was used 3 times. Mothers washed their hands 6 out of the 13 times they cleaned their
children after defecation, twice with soap. Out of the 13 times children defecated, feces were disposed in
latrines 4 times (31 percent) and in garbage pits 3 times (23 percent). Feces were thrown in the yard once.
In four cases, feces were ignored for more than 30 minutes and their disposal was not observed.
Frequency of infant-mouth contact: Objects identified as major fecal-oral vectors by frequency
were food, children’s hands or feet, water, food service utensils, and toys or play objects (Table 5.4). The
objects that were mouthed were generally visibly dirty, with few exceptions. Mothers’ or siblings’ hands
were not put into children’s mouths during the observations. Wood or plastic collected from the ground
was mouthed by 11 children. Chicken feces were not directly ingested by any of the observed children,
but soil potentially contaminated with chicken feces was ingested by 9 (45%) children. Also of concern
was that the majority of food given to children (79%) was visibly dirty.
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Table 5.4 Potential fecal-oral vectors for children (n = 20) in three communities in Balés, Kossi, and
Boulkiemdé provinces in Burkina Faso
Potential vector
Food
Baby’s hands or feet
Baby’s cup and spoon
Fruits
Toys
Mother’s hands
Soil
Mother’s breasts
Sibling’s hands
Water
Stone
Chicken feces
Wood
Plastic
Clothes
Pot, pan, buckets
Other
Source: SELEVER formative research.

No. of
children
19
15
13
3
7
0
9
12
0
6
1
0
11
11
9
10
19

%
(95)
(75)
(65)
(15)
(35)
(0)
(45)
(60)
(0)
(30)
(5)
(0)
(55)
(55)
(45)
(50)
(95)

Mean episodes
7.05
2.15
1.45
0.2
0.95
0
1.25
4.3
0
0.35
0.05
0
1.65
1.55
0.9
0.8
8.9

S.D.
4.45
2.37
1.36
0.52
1.76
0.00
1.94
4.84
0.00
0.59
0.22
0.00
1.87
2.28
1.25
1.01
6.62

% visibly dirty
79 (95/121)
97 (29/30)
82 (18/22)
75 (3/4)
100 (12/12)
100
75

(10/10)
(63/84)

57
100

(4/7)
(1/1)

96
95
100
100
95

(22/23)
(21/22)
(7/7)
(6/6)
(59/62)

Focus Group Discussions and In-Depth Observations and Interviews
In this section we summarize the main findings from the focus groups and in-depth interviews. Four focus
groups discussions (two separate groups of men and women in two villages) were undertaken, including a
total of 40 participants (18 women and 22 men). A total of 31 in-depth interviews were undertaken, of
three volunteer vaccinators, three livestock extension workers, three community health workers, three
district health officers, and 19 mothers of children ages 6 to 36 months. In the study villages, as in the
general context of rural Burkinabe villages, household structures were organized in residential clusters of
families (“enlarged households”). The enlarged households were generally structured in compounds
including a number of (“restricted”) households grouped around a courtyard.
Livestock were generally housed outside these compounds, though small animals were free to
roam within the compound during the day. Poultry rearing was common in the study villages. Chickens
roamed freely, scavenging for food, during the day and were housed in coops within the main compounds
during the night. Children and poultry were often found sharing the same spaces, closely interacting on a
regular basis. Women were generally charged with looking after both young children and chickens
throughout the day. In this context, there were frequent opportunities for children to be exposed to
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chicken feces as the chickens roamed freely in the compound. Women were aware of children ingesting
chicken feces and would sweep compounds to try to minimize this risk. However, the frequency of
sweeping compounds was reported to vary considerably, with some households sweeping once or twice a
day and others less than once a month, particularly during the main agricultural season. Chickens would
also often be found pecking from plates that young children were being fed from, or from pots used to
prepare meals (Figure 5.1).

Figure 5.1 Chickens scavenging in a household’s food preparation area in rural Burkina Faso

Source: AFRICSante 2016.

Respondents participating in the in-depth interviews highlighted advantages of and risks from
having children and chickens sharing the same space. The main advantage to having chickens roam freely
was that it allowed chickens to find enough food to grow well and lay more eggs. The main disadvantage
of chickens scavenging freely is that it increased the risk of children ingesting chicken feces or
contaminated soil, leading to illnesses like diarrhea. In addition, free-range chickens were in some cases
stolen, and had caused some arguments between neighbors. Most respondents identified the opportunity
to separate children from chickens by improving poultry housing, though citing a “lack of means” as the
main barrier to introducing this intervention. Several households in the study villages had been
experimenting with local poultry housing solutions that could also serve as models for other producers.
These examples were cited as opportunities to improve the level of general household hygiene and also
reduce the risk of children ingesting poultry feces.
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Though the usage of “WASH” as a specific term was not common, there was agreement among
focus groups and in-depth interview respondents on the notion of hygiene as it related to general
cleanliness of the body, food preparation and storage (including utensils for cooking and eating), drinking
water, and the general environment. In addition, participants agreed on the importance of latrine use,
alongside handwashing with soap after latrine use, and of safe drinking water. According to respondents,
the villages had benefited from previous small-scale WASH interventions, including latrine construction
and water improvement. However, little or no hygiene-related sensitization activities had taken place to
date, and there was a consensus among participants of a need to improve the promotion of hygiene
practices through community-based sensitization.
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6. DISCUSSION
This formative research study was aimed at assessing the need for an intensive WASH and poultry-related
hygiene intervention that could be rolled out alongside the SELEVER intervention in the context of the
cluster RCT in Burkina Faso. We undertook primary and secondary research, combining both quantitative
and qualitative methods, to address four key research questions focusing on characterizing (1) the extent
of young children’s exposure to poultry feces, (2) the general hygiene environment in rural households,
(3) the extent of hygiene-related messaging within the SELEVER package, and (4) the scope for potential
intensive WASH and livestock-related interventions. In this section we discuss the implications of the
study findings, addressing each of the research questions in turn.
To What Extent Are Rural Burkinabe Children Exposed to Poultry Feces and Other
Animal Feces?
The latest available DHS data, as well as the CHANGE and PROMIS surveys, indicate very high levels
of poultry ownership across Burkina Faso. Chickens, and other small livestock, are allowed to roam freely
throughout household compounds. Animal feces were visible in 84 percent of compounds observed in
both the CHANGE and PROMIS surveys, suggesting that children’s exposure to animals and animal
feces is extremely widespread. Observations of children in rural households undertaken in this study
confirmed frequent exposures to poultry, poultry feces, and soil. Children and poultry were often found
sharing the same spaces and interacted closely on a regular basis. Chickens were seen feeding both from
plates that young children were eating from and from pots used to prepare meals. In general, women were
the primary caregivers for both young children and chickens, and they generally were aware of children
ingesting chicken feces and would sweep compounds to try to minimize this risk. The frequency of
sweeping the floor in compounds was found to vary considerably across households, with some
households sweeping once or twice a day, and others less than once a month. The qualitative data also
suggested that chickens were left to scavenge mainly in order to find enough food to grow well and
increase egg production, allowing households to save on feed. Respondents were aware of the potential
health risk that freely scavenging chickens posed to children in terms of ingesting feces or contaminated
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soil, a risk that in their view could potentially lead to illnesses like diarrhea. Other disadvantages of freerange chickens included theft, which had in some cases caused disturbances with neighbors.
What Are the General Hygiene Levels of Rural People in SELEVER Pilot Villages?
General hygiene levels in rural Burkina Faso are low. Overall toilet ownership rates reported in the DHS
in 2010 were extremely low, at just 22 percent on average. Access to piped or tube-well sources of
drinking water varied more substantially, with 58 percent of households having access nationally. A
roughly equal number (60 percent) could access water in less than 30 minutes, implying that a large
proportion of the population has very poor access to water. Most households have a place to wash hands,
but just under half actually have water at a handwashing place, with stark regional variation. Moreover,
very few households state that they do anything to treat their water.
Data from both CHANGE and the household observations confirmed the very low levels of
optimal handwashing practices that could mitigate fecal-oral transmission of bacteria in children.
Mothers’ and children’s hands were observed to be visibly dirty during the observation periods.
Handwashing was rare for mothers, even after toileting and after disposal of animal feces, and for
children. The very low use of soap after toileting (8 percent) was nearly identical to that observed in a
similar study in Zimbabwe (Ngure et al. 2013). Children’s feces were at times disposed of in latrines,
though disposal in garbage pits or tossing out in the compound was also common. Children’s feces were
often ignored for long periods after defecation. Children frequently mouthed their hands or objects that
were visibly dirty, while sharing the compound with livestock and poultry, thus likely causing frequent
exposure to a range of potential pathogens as they played on the dirt floor. These findings contrast with
responses from the in-depth interviews and focus groups, where respondents were aware of the notion of
hygiene as it related to general cleanliness of the body, food preparation and storage (including utensils
for cooking and eating), drinking water, and the general environment. Respondents also agreed on the
importance of latrine use, alongside handwashing with soap after latrine use, and of safe drinking water.
According to respondents, the villages had benefited from small-scale WASH interventions, including

40

latrine construction and water improvement. However, little or no hygiene-related sensitization activities
had taken place to date, and there was a consensus among participants of a need to improve the promotion
of hygiene practices through community-based sensitization.
What Hygiene Messaging Is SELEVER Engaging in during Its Pilot Phase?
SELEVER has prepared a total of 14 training modules (8 for poultry, 3 for gender, and 3 for nutrition
platforms) that will be scaled up as part of the intervention package. The content for the nutrition platform
includes a specific module on hygiene. The hygiene training is expected to last three days and will be
rolled out alongside the other SELEVER training packages using a cascade model. This involves the
training of trainers, including ASI’s NGO partners, who will then train the SELEVER beneficiaries. The
training is aligned to SELEVER’s approach of promoting the adoption of improved practices by
providing key information on constraints and opportunities. Thus, the hygiene-related content focuses on
the promotion of practical measures to improve WASH-related practices at the household level, including
food preparation, use of water and sanitation, and waste management. No financial transfers or incentives
are provided as part of the intervention. One lesson out of the nine included in the hygiene module
focuses on management of poultry feces within the compound. The messaging on this topic includes the
promotion of separate housing for poultry to minimize possible risks to children, as well as regular
sweeping of the compound to remove poultry feces. As implementation of the hygiene training had not
yet begun, it was not possible to gauge the knowledge transfer to participants.
What Is the Scope for the Project to Incorporate a More Intensive Livestock-Hygiene
Component?
We reviewed the available evidence on the linkages between WASH practices, livestock ownership and
corralling practices, and child nutrition outcomes, particularly in light of emerging evidence on livestock
ownership and corralling practices as potential risk factors for child undernutrition. We hypothesized that
livestock and WASH practices could influence child undernutrition through a number of different
infection pathways, including diarrhea, EED, helminth infections, and other common childhood infections
such as acute respiratory infections (ARIs) and malaria. We also hypothesized on a likely interaction
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between the effects of livestock and WASH practices, as optimal WASH (and other childcare practices)
can serve as a potential barrier between animals and young children.
The findings on the proposed linkages between WASH practices, livestock practices, nutrition
outcomes, and the intermediate pathways linking practices to nutrition outcomes highlight several
important considerations. First, WASH interventions have substantial potential for improving child
nutrition, though it is perhaps surprising that the evidence on their effectiveness is far from definitive.
WASH interventions have strong impacts on diarrhea and STH infections, and perhaps some impact on
ARIs, but the impact of these infections on child stunting is less clear. In contrast, measures of EED are
associated with stunting, though this association is supported by limited observational evidence.
However, there is no evidence of impacts of WASH interventions on EED, only limited evidence of
WASH impacts on child stunting, and no experimental evidence on anemia. The RCT evidence on
impacts of sanitation on stunting has several methodological limitations, however, which may obscure its
true impacts and explain why observational studies tend to find much stronger associations between toilet
use and stunting. Second, there is emerging evidence that hazardous livestock practices in low-income
countries—including corralling poultry close to children at night and not separating poultry and other
livestock from areas where children sit, crawl, play, and eat—may be strongly associated with EED and
stunting, though the evidence is limited to observational studies. There is also suggestive evidence that
livestock ownership, particularly poultry ownership, may be a more common risk factor for diarrhea than
previously thought. Poultry are also an important reservoir for avian flu and may be a risk factor for
respiratory infections in young children, although there is surprisingly little research on this topic. There
is also evidence that keeping livestock close to the home can increase the risk of malaria transmission.
There is limited evidence linking malaria or ARIs to nutrition outcomes, although there are plausible
biological mechanisms.
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Implications for Intervention Design
The lack of a consistent impact of WASH interventions reported in the literature review highlights the
need to know how such interventions might be improved. Three out of five recent RCTs on CLTS,
sanitation marketing, and subsidies on sanitation supplies did not show an impact on child linear growth.
This could likely be due to the short exposure to the intervention and the need to target children earlier in
the first thousand days of life, but also to the lack of a substantive behavioral change communications
emphasis in several of the trials (Headey 2016). The most notable exception among the five RCTs was the
Mali evaluation implemented by Pickering et al.(2015). This intervention involved an intensive CLTS
campaign implemented over the course of a year, with monthly visits, which resulted in a 33 percent
reduction in open defecation.
CLTS triggers behavior change at the community level, which is regarded as essential because
of the implicit assumption that cultural norms and ignorance of the dangers of open defecation are the
primary obstacles to the adoption of toilets (Chambers et al. 2015; Kar 2003). Behavioral change might
also encourage the adoption of complementary hygiene behaviors such as handwashing and water
treatment. In contrast, several studies have argued that financial and supply-side constraints are also
important (Cameron and Shah 2013; Gertler et al. 2015); one cluster RCT in Bangladesh found that
CLTS and marketing interventions had no impact on toilet adoption, while subsidies to the landless poor
increased adoption by 22 percentage points. A recent meta-analysis of latrine adoption found more
complex results (Garn et al. 2016). It found few differences in reported latrine expansion among subsidy
or provision interventions (16%; 95% CI: 8%, 24%), latrine subsidy or provision interventions that also
incorporated education components (17%; 95% CI: -5%, 38%), sewerage interventions (14%; 95% CI:
1%, 28%), sanitation education interventions (14%; 95% CI: 3%, 26%), and CLTS interventions (12%;
95% CI: -2%, 27%). It also reported the expected result that better maintenance, accessibility, privacy,
facility type, cleanliness, newer latrines, and better hygiene access were all frequently associated with
higher use, whereas poorer sanitation conditions were associated with lower use. It is likely that the
optimal WASH intervention is highly context-specific, depending on where households are in the
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sanitation ladder (e.g., moving away from pervasive open defecation versus upgrading from pit latrines
to improved latrines), on socioeconomic status and overall resource constraints, and on levels of hygiene
knowledge and cultural norms.
Yet although improving WASH conditions is a necessary condition for reducing childhood
infections and improving nutrition outcomes, we argue that it is unlikely to be a sufficient condition
because conventional WASH interventions do not address inadequate animal husbandry and childcare
practices. Evidence reported in the review section of this report indicates that animal feces contamination
is likely more widespread than human feces contamination in low-income contexts (Headey and
Hirvonen 2016 Headey et al. 2016), where free-scavenging poultry and livestock farming is common,
and that children are highly likely to ingest poultry feces in contexts as diverse as Peru (Marquis et al.
1990), Zimbabwe (Ngure et al. 2013), Ethiopia (Save the Children/Ethiopia and Manoff Group 2014),
Bangladesh (George, Oldja, Biswas, Perin, Lee, Ahmed, et al. 2015), and Zambia (Brie et al. 2017. The
current evidence-based WASH interventions are not sufficient to protect children under the age of 24
months from ingestion of contaminated soil and animal feces (Ngure et al. 2013; Ngure et al. 2014).
Effective child-oriented WASH interventions to cover the first thousand days of life will require
additional technological inputs and behavior change interventions to provide a hygienic feeding and play
environment. The ongoing SHINE trial in Zimbabwe has already demonstrated that the use of a clean
play space is feasible and acceptable when mothers are educated on the dangers of soil and animal feces
ingestion (Brie et al. 2017; Mbuya et al. 2015).
It is somewhat less clear how much can be done within the livestock space. Promoting improved
housing, feeding, and healthcare of poultry and livestock seemingly has great potential to both improve
the productivity of livestock rearing (because the livestock themselves suffer from EED and infectious
diseases related to poor hygiene) and reduce the transmission of zoonotic diseases via animal feces or
other disease vectors.
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There is scant literature on interventions to reduce health risks from poor animal husbandry
practices, but there are likely several types of constraints on the adoption of improved livestock housing
and hygiene.
The first relates to financial and time constraints. In an observation study on poultry farming in a
Peruvian shantytown, researchers implemented a two-month trial on the use of corrals, and most of the
participants were willing to keep birds in a corral more often after extensive orientation and technical
assistance (Harvey et al. 2003). However, scavenging poultry systems save time and money because the
poultry find their own feed, especially during the harvest season when scavenging opportunities are more
plentiful. Corralling poultry requires household members to provide adequate feed, as well as water, in
addition to the time costs associated with bird care and corral hygiene. In the SHINE study in Zimbabwe,
surveyed households were also resistant to corralling poultry during the day, citing feed constraints as
the major factor (Mbuya et al. 2015; Ngure et al. 2013). Such challenges are common in other rural
contexts where small-scale production is characterized by low-input/low-output scavenging, with
minimal investment in housing, feeding, and healthcare, and consequently weak biosecurity and high
disease and mortality rates (Dessie et al. 2013).
A second constraint is lack of knowledge of the potential impact of poor livestock hygiene on
the health, nutrition, and development of young children. In the Peru study (Harvey et al. 2003) most
participants viewed bird feces in the house and yard as dirty, but few people saw a connection with
illness. Indeed, if anything, participants claimed that free-range birds were healthier and happier and
produced better-quality meat and eggs. Similar findings were observed in formative research in
Ethiopian villages (Save the Children/Ethiopia and Manoff Group 2014). It may also be the case that
households lack knowledge of how and where to build improved poultry housing.
A third constraint, particularly on the construction of poultry houses more removed from the
household’s sleeping and food preparation areas, is fear of theft and predation (Headey and Hirvonen
2016; Save the Children/Ethiopia and Manoff Group 2014).
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These findings suggest that while behavior change communication strategies may be essential
for addressing knowledge constraints regarding the importance and practical approaches to more
hygienic livestock management, there may well be financial and logistical constraints on adoption of a
broader set of improved livestock practices, including management of feed, water, and cleaning, and
construction of improved poultry housing.
In Table 6.1 we present a matrix to support the design of appropriate and feasible interventions
for improving both conventional WASH practices and WASH practices specific to animal and child
interactions. Our review of the literature on WASH interventions suggests that conventional
interventions pay limited attention to child-specific WASH practices, including exposure to animals and
animal feces, and adequate disposal of child and animal feces. Thus, in addition to standard WASH
interventions (CLTS, sanitation subsidies and/or marketing, handwashing promotion, water treatment,
and hygiene messaging), reducing infection among small children requires more unconventional
interventions to limit contact between animals and children. However, the most effective way to promote
barriers between children and animals is an under-researched issue, and likely context-specific. As noted
above, lack of awareness of the risks of poor animal-related hygiene is a major constraint, but the
separation of animals and children likely involves significant financial and opportunity costs. Relatively
poor and uncommercialized livestock producers are likely to resist corralling animals on a permanent
basis because of the costs of constructing poultry housing and providing feed and water. While more
comprehensive improvement of poultry management may be feasible for more commercialized poultry
producers, poor households may need to focus more on separating the children from animals through
other means (separate child play spaces, communal child care facilities, more frequent sweeping, and
improved disposal of child feces). These hypotheses are clearly conjectural. Much more research is
needed on the constraints on adopting more child-sensitive WASH practices; how effective different
practices are in reducing bacterial loads, EED, and infection rates; and whether these interventions
ultimately make a substantial impact on child nutrition and cognitive development.
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Table 6.1 Potential interventions for achieving comprehensive animal- and child-sensitive WASH
practices

Semicommercialized
livestock
producers
(small subsistence
livestock systems,
scavenging feeding
systems,
unimproved
housing, limited use
of modern inputs)

Commercialized
livestock
producers
(large herds and
flocks, improved
housing, greater
demand for modern
inputs and
husbandry
techniques)

Poor conventional WASH practices
(lack of toilets, soap, and improved water;
dirty compound; and high presence of
animal feces)
Address deficiencies in conventional
WASH practices:
•
CLTS, sanitation subsidies, and/or
marketing
•
Handwashing promotion
•
Point-of-use water treatment
•
Food hygiene messages
•
Promotion of appropriate disposal of
child feces

Improved conventional WASH practices
(toilets, soap, water, clean compound, and
minimal animal feces)
Address outstanding deficiencies in
conventional WASH practices (see column 1)
and move up the WASH ladder.
Address outstanding deficiencies in animal
and child WASH practices (see column 1).

Address deficiencies in animal and child
WASH practices:
•
Promotion of appropriate disposal of
animal feces
•
Assessment of demand for
improved poultry housing
•
Assessment of demand for
improved poultry management
(feed, water, hygiene, and other
modern inputs)
•
Assessment of options for separate
child play spaces
•
Assessment of potential for hygienic
child care facilities
Address deficiencies in conventional
WASH practices.

Address outstanding deficiencies in
conventional WASH practices (see column 1).

Address deficiencies in animal and child
WASH practices.

Address outstanding deficiencies in animal
and child WASH practices (see column 1).

Additional focus on:
•
Promotion of improved animal
housing, feed, water, and use of
modern inputs
•
Improved animal hygiene

Additional focus on:
•
Promotion of improved animal housing,
feed, water, and use of modern inputs
•
Improved animal hygiene

Source: Authors.
Note: CLTS = community-led total sanitation; WASH = water, sanitation, and hygiene.
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7. CONCLUDING REMARKS
The findings of this study confirm that the general WASH environment, including knowledge, practices,
and infrastructure, in rural Burkina Faso is remarkably limited. In parallel, poultry production is
ubiquitous and, as commonly practiced in rural Burkinabe settings, results in an environment that may be
hazardous to the health of young children. These findings suggest the opportunity to develop a twolayered WASH and poultry-related intervention, integrating a CLTS-type approach that tackles
community- and household-level WASH constraints alongside a poultry-hygiene-specific behavior
change communication component. Emerging evidence suggests that exposure to animal feces is a
significant health risk; however, it is still unclear how this risk can be mitigated programmatically. In the
context of SELEVER, this would entail increasing poultry and egg production (and consumption) while
concomitantly reducing children’s exposure to poultry feces. Scaling up an intensive SELEVER+WASH
package alongside the standard SELEVER intervention in the context of the randomized trial would
provide rigorous, policy-relevant evidence in this emerging field.
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